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Plant.  X)  LANT  is  defined  to  be,  an  organical  body,  defti- 
tute  of  fenfe  and  fpontaneous  motion,  adhering  to 
another  body  in  fuch  a  manner  as  to  draw  from  it  its 
nourifhment,  and  having  a  power  of  propagating  itfelf 
by  feeds. 

The  vegetation  and  economy  of  plants  is  one  ofthofe 
fubjedts  in  which  our  knowledge  is  extremely  circum- 
fcribed.  A  total  inattention  to  the  ftrudtnre  and  eco¬ 
nomy  of  plants  is  the  chief  reafon  of  the  fmall  progrefs 
that  has  been  made  in  the  principles  of  vegetation,  and 
of  the  inftability  and  fluctuation  of  our  theories  con¬ 
cerning  it ;  for  which  reafon  we  fhall  give  a  fliort  de- 
feription  of  the  ftruCture  of  plants,  beginning  with  the 
feed,  and  tracing  its  progrefs  and  evolution  to  a  Hate  of 
maturity. 

I.  Of  Seeds.']  The  feeds  of  plants  are  of  various 
figures  and  fizes.  Moft  of  them  are  divided  into  two 
lobes ;  though  fome,  as  thofe  of  the  crefs-kind,  have 
fix  ;  and  others,  as  the  grains  of  corn,  are  not  divided, 
but  entire. 

But  as  the  effential  properties  of  all  feeds  are  the 
fame,  when  confidered  with  regard  to  the  principles  of 
vegetation,  our  particular  deferiptions  fhall  be  limited 
to  one  feed,  viz.  the  great  garden-bean.  Neither  is  the 
choice  of  this  feed  altogether  arbitrary;  for,  after  it  be¬ 
gins  to  vegetate,  its  parts  are  more  confpicuous  than 
many  others,  and  confequently  better  calculated  for  in- 
veftigation. 

"1  his  feed  is  covered  with  two  coats  or  membranes. 
The  outer  coat  is  extremely  thin,  and  full  of  pores  ; 
but  may  be  eafily  feparated  from  the  inner  one  (which 
is  much  thicker),  after  the  bean  has  been  boiled,  or  lain 
a  few  days  in  the  foil.  At  the  thick  end  of  the  bean 
there  is  a  fmall  hole  vifible  to  the  naked  eye,  immedi- 
Platc  ately  over  the  radicle  or  future  root,  that  it  may  have 
CXClVa  free  pafTage  into  the  foil  (fig.  i.  A).  When  thefe 
coats  are  taken  off,  the  body  of  the  feed  appears,  which 
is  divided  into  two  fmooth  portions  or  lobes.  The 
fmoothnefs  of  the  lobes  is  owing  to  a  thin  film  or  cu¬ 
ticle  with  which  they  are  covered. 

At  the  bafis  of  the  bean  is  placed  the  radicle  or  fu¬ 
ture  root  (fig.  3.  A).  The  trunk  of  the  radicle,  juft 
as  it  enters  into  the  body  of  the  feed,  divides  into  two 
capital  branches,  one  of  which  is  inferted  into  each 
late  and  lends  off  fmaller  ones  in  all  directions  through 

:XC/.  the  whole  fubftance  of  the  lobes  (fig.  4.  AA).  Thefe 
ramifications  become  fo  extremely  minute  towards  the 
edges  of  the  lobes,  that  they  require  the  fineft  glaffes 
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to  render  them  vifible.  To  thefe  ramifications  Grew  Plant, 
and  Malpighi  have  given  the  name  of feminal  root ;  be-  1  ' 
caufe,  by  means  of  it,  the  radicle  and  plume,  before 
they  are  expanded,  derive  their  principal  nourifhmenf. 

1  he  plume,  bud,  or  germ  (fig.  3.),  isinclofed  in  two  Plate 
fmall  correfponding  cavities  in  each  lobe.  Its  colour  CCCXCIY? 
and  confidence  19  much  the  fame  with  thofe  of  the  ra¬ 
dicle,  of  which  it  is  only  a  continuation,  but  having  a 
quite  contrary  direction  ;  for  the  radicle  defeends-  into 
the  earth,  and  divides  into  a  great  number  of  fmaller 
branches  or  filaments  ;  but  the  plume  afeends  into  the 
open  air,  and  unfolds  itfelf  into  all  the  beautiful  va¬ 
riety  of  item,  branches,  leaves,  flowers,  fruit,  &c.  The 
plume  in  corn  fhoots  from  the  fmaller  end  of  the  grain, 
and  among  maltfters  goes  by  the  name  of  acr of pire. 

The  next  thing  to  be- taken  notice  of  is  the  fubftance 
or  parenchymatous  part  of  the  lobes.  This  is  not  a 
mere  concreted  juice,  but  is  curioufly  organized,  and 
confifts  of  a  yaft  number  of  fmall  bladders  refembling 
thofe  in  the  pith  of  trees  (fig.  4.) 

Befides  the  coats,  cuticle,  and  parenchymatous  parts, 
there  is  a  fubftance  perfectly  diftindt  from  thefe,  diftri- 
buted  in  different  proportions  through  the  radicle,  plume, 
and  lobes.  This  inner  fubftance  appears  very  plainly  in 
a  tranfverfe  fe&ion  of  the  radicle  or  plume.  Towards 
the  extremity  of  the  radicle  it  is.one  entire  trunk;  but 
higher  up  it  divides  into  three  branches ;  the  middle 
one  runs  dire&ly  up  to  the  plume,  and  the  other  two 
pafs  into  the  lobes  on  each  fide,  and  fpread  out  into  a 
great  variety  of  fmall  branches  through  the  whole  bo¬ 
dy  of  the  lobes  (fig.  4.)  This  fubftance  is  very  pro-  pjatc 
perly  termed  the  feminal  root:  for  when  the  feed  is  fown,  GCCXCB 
the  moifture  is  firft  abforbed  by  the  outer  coats,  which 
are  everywhere  furnifhed  with  fap  and  air-veffels ;  from 
thefe  it  is  conveyed  to  the  cuticle  ;  from  the  cuticle  it 
proceeds  to  the  pulpy  part  of  the  lobes  ;  when  it  has 
got  thus  far,  it  is  taken  up.  by  the  mouths  of  the  fmall 
brandies  of  the  feminal  root,  and  paffes  from  one  branch 
into  another,  till  it  is  all  coile&ed  into  the  main  trunk, 
which  communicates  both  with  the  plume  and  radicle’ 
the  two  principle  involved  organs  of  the  future  plant! 

After  this  the  fap  or  vegetable  food  runs  in  two  oppo- 
fite  directions :  part  of  it  afeends  into  the  plume,  and 
promotes  the  growth  and  expanfion  of  that  organ  ;  and 
part  of  it  defeends  into  the  radicle,  for  nourifhing  and 
evolving  the  root  and  its  various  filaments.  Thus  the 
plume  and  radicle  continue  their  progrefs  in  oppofite  di¬ 
rections  till  the  plant  arrives  at  maturity. 
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Plant  It  is  here  worth  remarking,  that  every  plant  is  really 

- — v - *  pofiefled  of  two  roots,  both  of  which  are  contained  in 

the  feed.  The  plume  and  radicle,  when  the  feed  is  firft: 
depofited  in  the  earth,  derive  their  nourilhment  from  the 
feminal  root ;  but,  afterwards,  when  the  radicle  begins 
to  (hoot  out  its  filaments,  and  to  abforb  fome  moifture, 
not,  however,  in  a  fufficient  quantity  to  fupply  the  ex¬ 
igencies  of  the  plume,  the  two  lobes,  or  main  body  of 
the  feed,  rife  along  with  the  plume,  affume  the  appear- 
ance  of  two  leaves,  refembling  the  lobes  of  the  feed  in 


Plate 

CCCXCIV 


fize  and  (hape,  hut  having  no  refemblance  to  tliofe  of 
the  plume,  for  which  reafon  they  have  got  the  name  of 
d'Srnilar  haves. 

Thefe  difiimilar  leaves  defend  the  young  plume  from 
the  injuries  of  the  weather,  and  at  the  fame  time,  by 
abforbing  dew,  air,  &c.  afiift  the  tender  radicle  in  nou- 
ri filing  the  plume,  with  which  they  have  ftill  a  connec¬ 
tion  by  means  of  the  feminal  root  above  deferibed.  But 
when  the  radicle  or  fecond  root  has  defeended  deep 
enough  into  the  earth,  and  has  acquired,  a  fufficient 
number  of  filaments  or  branches  for  abforbing  as  much 
aliment  as  is  proper  for  the  growth  of  the  plume;  then 
the  feminal  or  difiimilar  leaves,  their  utility  being  en¬ 
tirely  fuperfeded,  begin  to  decay  and  fall  off. 

Fig.  i.  A,  the  foramen  or  hole  in  the  bean  through 
which  the  radicle  (hoots  into  the  foil. 

Fig.  2.  A  tranfverfe  feftion  of  the  bean  ;  the  dots 
being  the  branches  of  the  feminal  root. 

Fig.  3.  A,  the  radicle.  B,  the  plume  or  bud. 

Fig.  4.  A,  a  longitudinal  fe&ion  of  one  of  the  lobes 
of  the  bean  a  little  magnified,  to  fhow  the  fmall  bladders 
of  which  the  pulpy  or  parenchymatous  part  is  compo- 

fed.  .  r 

Figs.  5.  6.  A,  a  tranfverfe  fe&ion  of  the  radicle.  B, 
a  tranfverfe  fe&ion  of  the  plume,  (howing  the  organs  or 
vefiels  of  the  feminal  root. 

Fig.  4.  A  view  of  the  feminal  root  branched  out  up¬ 
on  the  lobes. 

Fig.  7*  The  appearance  of  the  radicle,  plume,  andfe- 
CCCXCIV  minal  root,  when  a  little  further  advanced  in  growth. . 

Having  thus  briefly  deferibed  the  feed,  and  traced  its 
evolution  into  three  principal  organic  parts,  viz.  the 
plume,  radicle,  and  feminal  leaves,  wc  ffiall  next  take  an 
anatomical  view  of  the  root,  trunk,  leaves,  &c. 

2.  Of  the  root. ]  In 'examining  the  root  of  plants, 
the  firft  thing  that  prefents  itfelf  is  the  flan,  Nvliicli  is 
of  various  colours  in  different  plants.  Every  root,  after 
it  has  arrived  at  a  certain  age,  has  a  double  flan.  .  The 
firft  is  coeval  with  the  other  parts,  and  exifts  in  the 
feed but  afterwards  there  is  a  ring  fent  off  from  the 
bark,  and  forms  a  fecond  fkin ;  e.  g.  in  the  root  of  the 
dandelion,  towards  the  end  of  May,  the  original  of 
outer  fkin  appears  flirivelled,  and  is  cafily  feparated 
from  the  new  one,  which  is  frefher,  and  adheres. more 
firmly  to  the  bark.  Perennial  plants  are  fupplied  in 
this  manner  with  a  new  (kin  every  year.;  the  outer  one 
always  falls  off  in  the  autumn  and  winter,. and  a  new 
one  is  formed  from  the  bark  in  the  fucceeding  fpring. 
The  fkin  has  numerous  cells  or  vefiels,  and  is  a  conti¬ 
nuation  of  the  parenchymatous  part  of  the  radicle. 
However,  it  does  not  confift  folely  of  parenchyma;  for 
the  microfcope  fliews  that  there  are  many  tubular  lig¬ 
neous  vefiels  interfperfed  through  it. 

When  the  lkin  is  removed,  the  true  cortical  fubftance 
or  bark  appears,  which  is  alfo  a  continuation  of,  the  pa- 
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renchymatous  part  of  the  radicle,  but  greatly  augment¬ 
ed.  The  bark  is  of  very  different  fiz.es.  In  moft  trees  ~ 
it  is  exceeding  thin  in  proportion  to  the  wood  and  pith. 

On  the  other  hand,  in  carrots,  it  is  almoft  one-half  of 
the  femidiameter  of  the  root ;  and,  in  dandelion,  it  is 
nearly  twice  as  thick  as  the  woody  part. 

The  bark  is  compofed  of  two  fubftances  ;  the  paren¬ 
chyma  or  pulp,  which  is  the  principal  part,  and  a  few 
woody  fibres.  The  parenchyma  is  exceedingly  porous, 
and  has  a  great  refemblance  to  a  fponge  ;  for  it  fhrivels 
confiderably  when  dried,  and  dilates  to  its  former  di- 
menfions  when  infufed  in  water.  Thefe  pore.s  or  vef- 
fels  are  not  pervious,  fo  as  to  communicate  with  each 
other;  but  confift  of  diftina  little  cells  or  bladders, 
fcarcely  vifible  without  the  affiftance  of  the  microfcope. 

In  all  roots,  thefe  cells  are  conftantly  filled  with  a  thin 
*  watery  liquor.  They  are  generally  of  a  fplierical  figure; 
though  in  fome  roots,  as  the  buglofs  and  dandelion,  they 
are  oblong.  In  many  roots,  as  the  horfe-radifh,  peony, 
afparagus,  potatoe,  &c.  the  parenchyma  is  of.  one  uni¬ 
form  ftruaure.  But  in  others  it  is  more  diverfified, 
and  puts  on  the  (hape  of  rays,  running  from  the  centre 
towards  the  circumference  of  the  bark.  I  hefe  rays 
fometimes  run  quite  through  the  bark,  as  in  lovage. ; 
and  fometimes  advance  towards  the  middle  of  it,  as  in 
melilot  and  moft  of  the  leguminous  and  umbelliferous 
plants.  Thefe  rays  generally  (land  at  an  equal  diftance 
from  each  other  111  the  fame  plant;  but  the  diftance  va¬ 
ries  greatly  in  different  plants.  Neither  are  they  of 
equal  fizes :  in  carrot  they  are  exceedingly  fmall,  and 
fcarcely  difcernible  ;  in  melilot  and  chervil,  they  are 
thicker.  They  are  likewife  more  numerous  in  fome  plants 
than  in  others.  Sometimes  they  are  of  the  fame  thick- 
nefs  from  one  edge  of  the  bark  to  the  other ;  and  fome 
grow  wider  as  they  approach  towards  the  fkin.  1  he 
vefiels  with  which  thefe  rays  are  amply  furnifhed,  •  are 
fnppofed  to  be  air-veffels,  becaufe  they  are  always  found 
to  be  dry,  and  not  fo  tranfparent  as  the  vefiels  which 
evidently  contain  the  fap. 

In  all  roots  there  are  ligneous  vefiels  dlfperfed  in  dif¬ 
ferent  proportions  through  the  parenchyma  of  the  barit. 
Thefe  ligneous'  vefiels  run  longitudinally  through  the 
bark  in  the  form  of  fmall  threads,  which  are  tubular,  as 
is  evident  from  the  rifing  of  the  fap  in  them  when  a 
root  is  cut  tranfverfely.  Thefe  ligneous  fap-vefiels  do 
not  run  in  direft  lines  through  the  bark,  but  at  fmall 
diftances  incline  towards  one  another,  in  fucli  a  manner 
that  they  appear  to  the  naked  eye  to  be  inofculated ; 
but  the  microfcope  difeovers  them  to  be  only  contigu¬ 
ous,  and  braced  together  by  the  parenchyma.  Thefe 
braces  or  coar&ations  are  very  various  both  in  fize  and, 
number  in  different  roots  ;  but  in  all  plants  they  are 
moft  njumerous  towards  the  inner  edge  of  the  bark. 
Neither  arc  thefe  vefiels  fingle  tubes;  but,  like  the 
nerves  in  animals,  are  bundles  of  20  or  30  fmall  conti¬ 
guous  cylindrical  tubes,  which  uniformly  run  from  the 
extremity  of  the  root,  without  fending  off  any  branches 
or  fuffering  any  change  in  their  fize  or  (hape. 

In  fome  roots,  as  parfnep,  efpecially  in  the  ring  next 
the  inner  extremity  of  the  bark,  thefe  veftels  contain  a 
kind  of  lymph,  which  is  fweeter  than  the  fap  contained 
in  the  bladders  of  the  parenchyma.  From  this  circum- 
ftance  they  have  got  the  name  of  lymph-duds. 

Thefe  lymph-du&s  fometimes  yield  a  mucilaginous 
lymph,  as  in  the  comphrey ;  and  fometimes  a  white 
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milky  glutinous  lymph,  as  in  the  angelica,  fonchus, 
burdock,  fcorzonera,  dandelion,  &c.  The  lymph-duds 
are  fuppofed  to  be  the  veflels  from  which  the  gums  and 
balfams  are  fecerned.  The  lymph  of  fennel,  when  ex- 
pofed  to  the  air,  turns  into  a  clear  tranfpareiit  baliam  ; 
and  that  of  the  fcorzonera,  dandelion,  &c.  condenfes  in¬ 
to  a  gum.  .  .  .T  r  . 

The  fituation  of  the  veflels  is  various.  In  fome  plants 
they  Hand  in  a  ring  or  circle  at  the  inner  edge  of  the 
bark,  as  in  afparagus ;  in  others,  they  appear  in  lines 
or  rays,  as  in  borage;  in  the  parfnep,  and  feveral 
other  plants,  they  are  moft  confpicuous  towards  the  outer 
edge  of  the  bark  ;  and  in  the  dandelion,  they  are  difpo- 
fed  in  the  form  of  concentric  circles. 

The  wood  of  roots  is  that  part  which  appears  after 
the  bark  is  taken  off,  and  is  firmer  and  lefs  porous  than 
the  bark  or  pith.  It  confifts  of  two  diftinA  fubflances, 
viz.  the  pulpy  or  parenchymatous,  and  the  ligneous. 
The  wood  is  conneAed  to  the  bark  by  large  portions  of 
the  bark  inferted  into  it.  Thefe  infertions  are  moftly  in 
the  form  of  rays,  tending  to  the  centre  of  the  pith,  which 
are  eafily  difcernible  by  the  eye  in  a  tranfvcrfe  feAion  of 
mo(l  roots.  Thefe  infertions,  like  the  bark,  confift  of 
many  veflels,  moftly  of  a  round  or  oval  figure. 

The  ligneous  veflels  are  generally  difpofed  in  collateral 
rows  running  longitudinally  through  the  root.  Some 
of  thefe  contain  air,  and  others  fap.  The  atr-'vejfeis  are 
fo  called,  becaufe  they  contain  no  liquor.  Thefe  air- 
veflels  are  diftinguifhed  by  being  whiter  than  the  others. 

The  pith  is  the  centrical  part  of  the  root.  Some 
roots  have  no  pith,  as  the  ftramonium,  nicotiana,  &c.  ; 
others  have  little  or  none  at  the  extremities  of  the  roots, 
but  have  a  confiderable  quantity  of  it  near  the  top.  The 
pith,  like  every  other  part  of  a  plant,  is  derived  from 
the  feed ;  but  in  fome  it  is  more  immediately  derived 
from  the  bark  :  for  the  infertions  of  the  bark  running 
in  betwixt  the  rays  of  the  wood,  meet  in  the  centre,  and 
conftitute  the  pith.  It  is  owing  to  this  circumftance, 
that,  among  roots  which  have  no  pith  in  their  lower 
parts,  they  are  amply  provided  with  it  towards  the  top, 
as  in  columbine,  lovage,  &c. 

The  bladders  of  the  pith  are  of  very  different  fizes, 
and  generally  of  a  circular  figure.  Their  pofition  is 
more  uniform  than  in  the  bark.  Their  iides  are  not 
mere  films,  but  a  compofition  of  fmall  fibres  or  threads; 
which  gives  the  pith,  when  viewed  with  a  microfcope, 
the  appearance  of  a  piece  of  fine  gauze  or  net-work. 

We  fhall  conclude  the  defeription  of  roots  with  ob- 
ferving,  that  their  whole  fubftance  is  nothing  but  a  con¬ 
geries  of  tubes  and  fibres,  adapted  by  nature  for  the  ab¬ 
sorption  of  nourifliment,  and  of  courfe  the  exteniion  and 
augmentation  of  their  parts. 

Fig-  8.  A  tranfvcrfe  feAion  of  the  root  of  worm- 
CXCIV  wood  as  it  appears  to  the  naked  eye. 

Fig.  9.  A '  feAion  of  fig.  8.  magnified.  AA,  the 
fkin,  with  its  veflels.  BBBB,  the  bark.  The  round 
holes  CCC,  &c.  are  the  lymph-duAs  of  the  bark  :  All 
the  other  holes  are  little  cells  and  fap-veflels.  DDD, 
parenchymatous  infertions  from  the  bark,  with  the  cells, 
Sec.  EEEE,  the  rays  of  the  wood,  in  which  the  holes 
are  the  air-veflels.  N.  B.  This  root  has  no  pith. 

3.  Of  the  Trunk ,  Stalk,  or  Stem.']  In  deferibing  the 
trunks  of  plants,  it  is  neceflary  to  premife,  that  what¬ 
ever  is  faid  with  regard  to  them  applies  equally  to  the 
branches. 
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The  trunk,  like  the  root,  confifts  of  three  parts,  viz.  Plant.  ^ 
the  bark,  wood,  and  pith.  Thefe  parts,  though  fub-  •' 
ftantially  the  fame  in  the  trunk  as  in  the  root,  are  in 
many  cafes  very  different  in  their  texture  and  appear- 
ance. 

The  fkin  of  the  bark  is  compofed  of  very  minute 
bladders,  interfperfed  with  longitudinal  woody  fibres, 
as  in  the  nettle,  thiftle,  and  moft  herbs.  The  outfide 
of  the  fkin  is  vifibly  porous  in  fome  plants,  particularly 
the  cane. 

The  principal  body  of  the  bark  is  compofed  of  pulp 
or  parenchyma,  and  innumerable  veflels  much  larger 
than  thofe  of  the  fkin.  The  texture  of  the  pulpy  part, 
though  the  fame  fubftance  with*  the  parenchyma  in 
roots,  yet  feldom  appears  in  the  form  of  rays  running  to¬ 
wards  the  pith  ;  and  when  thefe  rays  do  appear,  they 
do  not  extend  above  half  way  to  the  circumference. 

The  veflels  of  the  bark  are  very  differently  fituated,  and 
deftined  for  various  purpofes  in  different  plants.  For 
example,  in  the  bark  of  the  pine,  the  inmoft  are  lymph 
duAs,  and  exceedingly  fmall ;  the  outmoft  are  gum  or 
refiniferous  veflels,  deftined  for  the  fecretion  of  turpen¬ 
tine  ;  and  are  fo  large  as  to  be  diftinAly  vifible  to  the 
naked  eye. 

The  wood  lies  between  tlie  bark  and  pith,  and  jon- 
fifts  of  two  parts,  viz.  a  parenchymatous  and  ligneous. 

In  all  trees,  the  parenchymatous  part  of  the  wood, 
though  much  diverfified  as  to  fize  and  confidence,  is  uni¬ 
formly  difpofed  in  diametrical  rays,  or  infertions  run¬ 
ning  betwixt  fimilar  rays  of  the  ligneous  part. 

The  true  wood  is  nothing  but  a  congeries  of  old  dried 
lymph-duAs.  Between  the  bark  and  the  wood  a  new 
ring  of  thefe  duAs  is  formed  every  year,  which  gradu¬ 
ally  lofes  its  foftnefs  as  the  cold  feafon  approaches,  and 
towards  the  middle  of  winter  is  condenfed  into  a  folid 
ring  of  wood.  Thefe  annual  rings,  which  are  diftinAly 
vifible  in  moft  trees  when  cut  through,  ferve  as  natural 
marks  to  diftinguifh  their  age  (fig.  10.  1 1.)  1  be  rings  plate 

of  one  year  are  fometimes  larger,  fometimes  leis,  thanCCCXCiV' 
thofe  of  another,  probably  owing  to  the  favourablenefs 
or  unfavourableneis  of  the  feafon. 

The  pith,  though  of  a  different  texture,  is  exaAly  of 
the  fame  fubftance  with  the  parenchyma  of  the  bark, 
and  the  infertions  of  the  wood.  The  quantity  of  pith 
is  various  in  different  plants.  Inftead  of  being  increafed 
every  year  like  the  wood,  it  is  annually  dim  in  idled,  its 
veffels  drying  up,  andaffuming  the  appearance  and  ftruc- 
ture  of  wood ;  infomuch  that  in  old  trees  there  is  fcarcc 
fucli  a  thing  as  pith  to  be  difeerned. 

A  ring  of  fap-veffels  are  ufually  placed  at  the  outer 
edge  of  the  pith,  next  the  wood.  In  the  pine,  fig,  and 
walnut,  they  are  very  large.  The  parenchyma  of  the 
pith  is  compofed  of  fmall  cells  or  bladders,  of  the  fame 
kind  with  thofe  of  the  hark,  only  of  a  larger  fize.  The 
general  figure  of  thefe  bladders  is  circular ;  though  in 
fome  plants,  as  the  thiftle  and  borage,  they  are  angu¬ 
lar.  Though  the  pith  is  originally  one  conneAed 
chain  of  bladders,  yet  as  the  plant  grows  old  they  fhri- 
vel,  and  open  in  different  direAions.  In  the  walnut,  af¬ 
ter  a  certain  age,,  it  appears  in  the  form  of  a  regular 
tranfvcrfe  hollow  divifion.  In  fome  plants  it  is  alto¬ 
gether  wanting  ;  in  others,  as  the  fonchus,  nettle,  &c. 
there  is  only  a  tranfverfe  partition  of  it  at  every  joint. 

Many  other  varieties  might  be  mentioned ;  but  thefe 
muff  be  left  to  the  cbfervation  of  the  reader.  . 

A  2  Fig* 
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Plant.  Fig.  io.  A  tranfverfe  fedion  of  a  branch  of  afh,  as 
u-— v—  it  appears  to  the  eye. 

rtAnvpnr  Fie.  II.  The  fame  feftion  magnified.  A  A,  the 

CCCXC1Vbarkg  BBB,  an  arched  ring  of  fap-vefiels  next  the 
Ikin.  CCC,  the  parenchyma  of  the  bark  with  its  cells, 
and  another  arched  ring  of  fap-veflels.  DD,  a  cireu- 
'  lar  line  of  lymph-du&s  immediately,  below  the  above 
arched  ring.  EE,  the  wood.  F,  the  firft  year’sgrowth. 
G,  the  fecond.  H,  the  third  year’s  growth.  Ill,  the 
true  wood.  KK,  the  great  air-veffels.  LL,  the  lefTer 
ones.  -  MMM,  the  parenchymatous  infertions  of  the 
bark  reprefented  by  the  white  rays.  NO,  the  pith, 
with  its  bladders  or  cells. 

4.  Of  the  Leaves .]  The  leaves  of  plants  confift  ol 
the  fame  fubftance  with  that  of  the  trunk.  They  are 
full  of  nerves  or  woody  portions,  running  in  all  direc¬ 
tions,  and  branching  out  into  innumerable  fmall  threads, 
with  the  parenchyma  like  fine  lace  or 


interwoven 
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The  (kin  of  the  leaf,  like  that  of  an  animal,  is  full  of 
pores,  which  both  ferve  for  perfpiration  and  for  the. ab¬ 
sorption  of  dews,  air,  & c.  Thefe  pores  or  orifices  differ 
both  in  (hape  and  magnitude  in  different  plants,  which 
Is  the  caufe  of  that  variety  of  texture  or  grain  peculiar 
to  every  plant. 

The  pulpy  or  parenchymatous  part  confifts  of  very 
minute  fibres,  wound  up  into- fmall  cells  or  bladders. 
Thefe  cells  are  of  various  fizes  in  the-  fame  leaf. 

All  leaves,  of  whatever  figure,  -have  a  marginal  fibre, 
by  which  all  the  reft  are  bounded.  The  particular  fhape 
of  this  fibre  determines  the  figure  of  the  leaf. 

The  veffels  of  leaves  have  the  appearance  of  inocu¬ 
lating  ;  but,  when  examined  by  the  microfcrope,  they 
are  found  only  to  be  interwoven  or  laid  along  each 
other. 

What  are  called  air-veffels,  or  thofe  which  carry  no 
fap,  are  vifible  even  to  the  naked  eye  in  fome  leaves. 
When  a  leaf  is  (lowly  broke,  they  appear  like  fmall 
woolly  fibres,  conne&ed  to  both  ends  of  the  broken 
piece. 

Fig.  14.  The  appearance  of  the  air-veffels  to  the  eye, 
in  a  vine-leaf  drawn  gently  afunder. 

Fig.  15.  A  fmall  piece  cut  off  that  leaf. 

Fig.  1 6.  The  fame  piece  magnified,  in  which  the  vef- 
fels  have  the  appearance  of  a  ferew. 

Fig.  17.  The  appearance  of  thefe  veffels  as  they  exift 
in  the  leaf  before  they  are  ftretched  out. 

5.  Of  the  Flower.  ]  It  is  needlefs  here  to  mention 
any  thing  of  the  texture,  or  of  the  veffels,  &c.  of  dowers, 
as  they  are  pretty  fimilar  to  thofe  of  the  leaf.  It  would 
be  foreign  to  our  prefent  purpofe  to  take  any  notice  of 
the  chara&ers  and  diftin&ions  of  flowers.  Thefe  be¬ 
long  to  the  fcience#of  Botany,  to  which  the  reader  is 
referred. 

There  is  one  curious  fa&,  however,  which  muft  not 
be  omitted,  viz.  That  every  flower  is  perfettly  formed 
in  its  parts  many  months  before  it  appears  outwardly  ; 
that  is,  the  flowers  which  appear  this  year  are  not  pro¬ 
perly  fpeaking  the  flowers  of  this  year,  but  of  the  laft. 
For  example,  mezereon  generally  flowers  in  January  ; 
but  thefe  flowers  were  completely  formed  in  the  month 
of  Auguft  preceding.  Of  this  fa£t  any  one  may  fatisfy 
himfelf  by  feparating  the  coats  of  a  tulip-root  about  the 
beginning  of  September  ;  and  he  will  find  that  the  two 
ifjnermoft  form  a  kind  of  cell,  in.  the  centre  cf  which 
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ftanda  the  yourrg^  flower,  which  is  not  to  make  its  ap¬ 
pearance  till  the  following  April  or  May.  Fig.  18*  ■ 
exhibits  a  view  of  the  tulip-root  when  differed  in  Sep¬ 
tember,  with  the  young  flower  towards  the  bottom. 

6.  Of  the  Fruit In  deferibing  the  ftrufrure  of  fruits, 
a  few  examples  (hall  be  taken  fromfuckas  are  mod  ge¬ 
nerally  known. 

A  pea-,  beiides  the  lkin,  which  is  a  produftion  of  the 
(kin  of  the  bark,  confifts  of  a  double  parenchyma  or  pulp, 
lap,  and  air-veffels,  calculary  and  acetary. 

The  outer  parenchyma  is  the  fame  fubftance  conti¬ 
nued  from  the  bark,  only  its  bladders  are  larger  and 
more  fucculent. 

It  is  everywhere  interfperfed  with  fmall  globules  or 
grains,  and  the  bladders  refpeft  thefe  grains  as  a  kind  of 
centres,  every  grain  being  the  centre  of  a  number  of 
bladders.  The  fap  and  air-veffels  in  this  pulp  are  ex¬ 
tremely  fmall. 

Next  the  core  is  the  inner  pulp  or  parenchyma,  which 
confifts  of  bladders  of  the  fame  kind  with  the  outer,  only 
larger  and  more  oblong,  correfponding  to  thofe  of  the 
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pulp,  from  which  it  feems  to  be  derived.  This  inner 


pulp  is  much  fourer  than  the  other,  and  has  none  of  the 
fmall  grains  interfperfed  through  it ;  and  hence  it  has 
got  the  name  of  acetary. 

Between  the  acetary  and  outer  pulp,  the  globules  or 
grains  begin  to  grow  larger,  and  gradually  unite  into  a 
hard  ftony  body,  efpecially  towards  the  corculum  or  ftool 
of  the  fruit;  and  from  this  circumftance  it  has  been  call¬ 
ed  the  calculary. 

Thefe  grains  are  not  derived  from  any  of  the  organi- 
cal  parts  of  the  tree  ;  but  feem  rather  to  be  a  kind  of 
concretions  precipitated  from  the  fap,  fimilar  to  the  pre¬ 
cipitation  from  wine,  urine,  and  other  liquors. 

TT.  !/«  n  in  t  nA  APn 


The  core  is  a  roundifh  cavity  in  the  centre  of  the 


pear,  lined  with  a  hard  woody  membrane,  in  which  the 
feed  is  inclofed.  At  the  bottom  of  the  core  there  is  a 
fmall  du£t  or  canal,  which  runs  up  to  the  top  of  the 
pear;  this  canal  allows  the  air  to  get  into  the  core,  for 
the  purpofe  of  drying  and  ripening  the  feeds. 

Fig.  1 9.  a  tranfverfe  fedlion  of  a  pear,  as  it  appears  pjatc 
to  the  naked  eye.  A,  the  (kin,  and  a  ring  of  fap-vef-CCCXCV) 
fels.  B,  the  outer  parenchyma,  or  pulp,  with  its  vef¬ 
fels,  and  ligneous  fibres  interfperfed.  C,  the  inner  pa¬ 
renchyma,  or  acetary,  with  its  veffels,  which  are  larger 
than  the  outer  one.  D,  the  core  and  feeds. 

Fig.  20.  a  piece  cut  off  fig.  19. 

Fig.  21.  is  fig.  20.  magnified.  A  A  A,  the  fmall 
grains  or  globules,  with  the  veffels  radiated  from  them. 

Fig.  22.  a  longitudinal  fe&ion  of  the  pear,  (bow¬ 
ing  a  different  view  of  the  fame  parts  with  thofe  of 
fig.  19.  A  the  channel,  or  du8:,  which  runs  from 
the  top  of  the  pear  to  the  bottom  of  the  cojre. 

In  a  lemon,  the  parenchyma  appears  in  three  different 
forms.  The  parenchyma  of  the  rind  is  of  a  coarfe  tex¬ 
ture,  being  compofed  of  thick  fibres,  woven  into  large 
bladders.  Thofe  neared  the  furface  contain  the  effen- 
tial  oil  of  the  fruit,  which  burfts  into  a  flame  when  the 
lkin  is  fqueezed  over  a  candle.  From  this  outmoft  pa¬ 
renchyma  nine  or  ten  infertions  or  lamellae  are  produ¬ 
ced,  which  run  between  as  many  portions  of  the  pulp, 
and  unite  into  one  body  in  the  centre  of  the  fruit,  which 
correfponds  to  the  pith  in  trunks  or  roots.  At  the  bot¬ 
tom  and  top  of  the  lemon,  this  pith  evidently  joins  with 
the  rind,  without  the  intervention  of  any  lamellae.  This 
1  circumftance 
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drcumflance  ftiows,  that  the  pith  and  bark  are  a&ually 
conne6ted  in  the  trunk  and  roots  of  plants,  though  it  is 
difficult  to  demonflrate  the  connexion,  on  account  of 
the  clofenefs  of  their  texture,  and  the  minutenefs  of 
their  fibres.  Many  velTels  are  d'fperfed  through  the 
whole  of  this  parenchyma ;  but  the  largeft  ones  fland 
on  the  inner  edge  of  the  rind*  and  the  outer  edge  of 
the  pith,  juft  at  the  two  extremities  of  each  lamella. 

The  fecond  kind  of  parenchyma  is  placed  between 
the  rind  and  the  pith  5  is  divided  into  diftin&  bodies 
by  the  lamellae ;  and  each  of  thefe  bodies  forms  a  large 
bag. 

Thefe  bags  contain  ?.  third  parenchyma,  which  is 
2  duller  of  fmaller  bags,  diftinft  and  unconne&ed  with 
each  other,  having  a  fmall  ftalk  by  which  they  are  fix¬ 
ed  to  the  large  bag.  Within  each  of  thefe  final!  bags 
are  many  hundreds  of  bladders,  compofed  of  extreme¬ 
ly  minute  fibres.  Thefe  bladders  contain  the  acid  juice 
of  the  lemon. 

Fig.  1  2.  a  longitudinal  fe&ion  of  a  lemon.  AAA, 
CCXCV.  the  rind  with  the  velTels  which  contain  the  efTential  oil. 
B  B,  the  fubftance  correfponding  to  the  pith,  formed 
by  the  union  of  the  lamellae  or  infertions.  C  C,  its 
continuation  and  connection  with  the  rind,  independent 
of  the  infertions. 

Fig.  13.  a  tranverfe  feClion  of  the  lemon.  B  B  B, 
&c.  the  nine  pulpy  bags,  or  fecond  parenchyma,  pla¬ 
ced  between  the  rind  and  the  pith  ;  and  the  chiller  of 
fmall  bags,  which  contain  the  acid  juice,  inclofed  in 
the  large  ones.  C  C,  the  large  velTels  that  furround 
the  pith.  D  D,  two  of  the  large  bags  laid  open,  Ihow- 
ing  the  feeds,  and  their  connexion  with  the  lamellae  or 
membranes  which  form  the  large  bags. 

Of  the  Perforation  of  Plants,  and  the  quantity  of 
motfture  daily  imbibed  by  them.  —  Thefe  curious  particulars 
have  been  determined  with  great  accuracy  by  Dr  Hales. 
The  method  he  took  to  accomplifh  his  purpofe  was  as 
follows. — In  the  month  of  July,  commonly  the  warmeft 
feafon  of  the  year,  he  took  a  large  fun-flower  three  feet 
and  an  half  high,  which  had  been  purpofely  planted  in 
2  flower-pot  when  young.  He  covered  the  pot  with 
thin  milled  lead,  leaving  only  a  fmall  hole  to  preferve  a 
communication  with  the  external  air,  and  another  by 
which  he  might  occafionally  fupply  the  plant  with  wa¬ 
ter.  Into  the  former  he  inferted  a  glafs  tube  nine 
inches  long,  and  another  fhorter  tube  into  the  hole  by 
which  he  poured  in  the  water ;  and  the  latter  was  kept 
dofe  Hopped  with  a  cork,  except  when  there  was  occa- 
fion  to  ufe  it.  The  holes  in  the  bottom  of  the  pot  were 
alfo  Hopped  up  with  corks,  and  all  the  crevices  fhut 
with  cement.—Things  being  thus  prepared,  the  pot  and 
plant  were  weighed  for  1 5  feveral  days  ;  after  which  the 
plant  was  cut  off  clofe  to  the  leaden  plate,  and  the 
ftump  well  covered  with  cement.  By  weighing,  he 
found  that  there  perfpired  through  the  unglazed  porous 
pot  two  ounces  every  1 2  hours ;  which  being  allowed 
for  in  the  daily  weighing  of  the  plant  and  pot,  the 
greateft  perfpiration,  in  a  warm  day,  was  found  to  *be 
one  pound  14  ounces;  the  middle  rate  of  perfpiration, 
one  pound  four  ounces ;  the  perfpiration  of  a  dry  warm 
night,  without  any  fenfible  dew,  was  about  three 
ounces ;  but  when  there  was  any  fenfible  though  fmall 
dew,  the  perfpiration  was  nothing  ;  and  when  there 
was  a  large  dew,  or  fome  little  rain  in  the  night, 
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the  plant  and  pot  was  increafed  in  weight  two  or  three 
ounces.  ' 

In  order  to  know  what  quantity  was  perfpired  from 
a  fquare  inch  of  furface,  our  author  cut  off  all  the 
leaves  of  the  plant,  and  laid  them  in  five  feveral  par¬ 
cels,  according  to  their  feveral  fizes;  and  then  mea- 
fured  the  furface  of  a  leaf  of  each  parcel,  by  laying 
over  it  a  large  lattice  made  with  threads,  in  which  each 
°"  Glares  were  £  of  an  inch  5  by  numbering 

of  which,  he  had  the  furface  of  the  leaves  in  fquare 
inches ;  which,  multiplied  by  the  number  of  leaves  in 
the  correfponding  parcels,  gave  the  area  of  all  the 
leaves.  By  this  method  he  found  the  furface  of  the 
whole  plant  above  ground  to  be  56,6  fquare  inches,. 
or  Z)  fquare  feet.  He  dug  up  another  fun  flower  of 
nearly  the  fame  fize,  which  had  eight  main  roots, 
reaching  1 %  inches  deep  and  fidewife,  from  the  ftem. 
It  had  befides  a  very  thick  bufti  of  lateral  roots  from 
the  eight  main  roots,  extending  every  way  in  a  hemi- 
fpliere  about  nine  inches  from  the  ftem  and  main  roots. 
In  order  to  eftimate  the  length  of  all  the  roots,  he  took 
one  of  the  mam  roots  with  its  laterals,  and  meafured. 
and  weighed  them ;  and  then  weighed  the  other  feven 

'  r  *11  *atera*s ’  by  which  means  he  found  the  fum 
of  all  their  lengths  to  be  1448  feet.  Suppofing  then 
the  periphery  of  thefe  roots  at  a  medium  to  be  o.’si 
of  an  inch,  then  their  furface  will  be  2276  fquare 
inches,  or  15  8  fquare  feet;  that  is,  equal  to  0.4  of 
the  furface  of  the  plant  above  ground.  From  calcula¬ 
tions  drawn  from  thefe  obfervations,  it  appears,  that  a 
fquare  inch  of  the  upper  furface  of  this  plant  perfpires 
T<rr  Part  of  an  inch  in  a  day  and  a  night ;  and  that  a 
fquare  inch  of  the  furfaoe  underground  imbibed  ^  .of 
an  mch  in  the  fame  time. 

The  quantity  perfpired  by  different  plants,  however, 
is_by  no  means  equal.  A  vine-leaf  perfpires  only  T’T 
of  an  inch  in  12  hours;  a  cabbage  perfpires  A  of  an 
inch  in  the  fame  time  ;  an  apple-tree  XIT  in  12  hours: 
and  a  lemon  m  1 2  hours. 

Oftht  circulation  of  the  Sap  in  Piants.- Concernimr 
this  there  have  been  great  difputes  ;  fome  maintaining, 
that  the  vegetaUe  fap  has  a  circulation  analogous  to 
the  blood  of  animals;  while  others  affirm,  that  it  only 
afeends  in  the  day-time,  and  defeends  again  in  the 
night.  In  favour  of  the  do&i  ine  of  circulation  it  has 
been  urged,  that  upon  making  a  tranfverfe  incifion  in¬ 
to  the  trunk  of  a  tree,  the  juice  which  runs  out  proceeds 
m  greater  quantity  from  the  upper  than  the  lower  part ; 
and  the  fweUmg  in  the  upper  lip  is  alfo  much  greater 
than  m  the  lower.  It  appears,  however,  that  when  two 
lnmlar  incifions  are  made,  one  n'ear  the  top  and  the 
other  near  the  root,,  the  latter  expends  much  more  fap 
than  the :  former.  Hence  it  is  (included,  that  the  juice 
afeends  by  one  fet  of  veffels  and  defeends  by  another. 
r  ut’  "1  order  t0  ft10w  this  clearly,  it  would  be  necef- 
fary  firft  to  prove  that  there  is  in  plants,  as  in  animals,., 
iome  kind  of  centre  from  which  the  circulation  Wins, 
and  to  which  it  returns ;  but  no  fuch  centre  has  been 
difeovered  by  any  naturalifl ;  neither  is  there  the  lead 
provifion  apparently  made  by  nature  whereby  the  fap 
might;  be  prevented  from  defeending  in  the  very  fame 
veffels  through  which  it  afeends.  In  the  lafteal  veffels 
of  animals,  which  we  may  fuppofe  to  be  analogous  to 
the  roots  of  vegetables,  there  are  valves  which  effedual- 
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plant,  ly  prevent  the  chyle  when  once  abforbed  from  returning 

'-s-v -  into  the  inteftines ;  but  no  fucli  thing  is  obferved  in  the 

veffels  of  vegetables :  whence  it  mult  be  very  probable, 
that  when  the  propelling  force  ceafes,  the  juice  defcends 
by  the  very-  fame  veffels  through  which  it  afcended.  — 
This  matter,  however,  has  been  cleared  up  almoft  as 
well  as  the  nature  of  the  fubjedt  will  admit  of  by  the 
♦  experiments  of  Dr  Hales  Thefe  experiments  are  fo 

Static, ,y ol.  numerous,  that  for  a  particular  account  of  them  we  mult 
i.  p.  14a.  refer  to  the  work  itfelf ;  however,  his  reafonmg  againit 
the  circulation  of  the  fap  will  be  fufficiently  intelligible 
without  them.  “  We  fee  (fays  he),  in  many  of  the 
foregoing  experiments,  what  quantities  of  moiiture 
trees  daily  imbibe  and  perfpire  :  now  the  celerity  of  the 
fap  mu ft  be  very  great,  if  that  quantity  of  moiiture 
lnuft,  moft  of  it,  afcend  to  the  top  of  the  tree,  then  de¬ 
fend,  and  afcend  again,  before  it  is  earned  off  by  per- 

fpiration.  #  .  r  •/ 

«  The  defeat  of  a  circulation  m  vegetables  ieems  m 
fome  meafure  to  be  fupplied  by  the  much  greater  quail- 
tity  of  liquor,  which  the  vegetable  takes  in,  than  the 
animal,  whereby  its  motion  is  accelerated;  for  we  find 
‘  the  fun-flower,  bulk  for  bulk,  imbibes  and  perfpires  17 
times  more  frefh  liquor  than  a  man,  every  24  hours.. 

«  Befides,  Nature’s  great  aim  .  in  vegetables  being 
only  that  the  vegetable  life  be  carried  on  and  maintain¬ 
ed,  there  was  no  occafion  to  give  its  fap  the.  rapid  mo¬ 
tion  which  was  neceffary  for  the  blood  of  animals. 

“  In  animals,  it  is  the  heart  which  fets  the  blood  in 
motion,  and  makes  it  continually  circulate  ;  but  in  ve¬ 
getables  we  can  difeover  no  other  caufe  of  the  lap  s 
motion  but  the  ftrong  attra&ion  of  the  capillary  fap- 
veflels,  aflifted  by  the  brifk  undulations  and  vibrations 
caufed  by  the  fun’s  warmth,  whereby  the.  fap  is  car¬ 
ried  up  to  the  top  of  the  talleft  trees,  and  is  there  per- 
fpired  off  through  the  leaves  :  but  when  the  furface  of 
the  tree  is  greatly  diminifhed  by  the  lofs  of  its  leaves, 
then  alfo  the  perfpiration  and  motion  of  the  fap  is 
proportionably  diminifhed,  as  is  plain  from  many  of  the 
foregoing  experiments :  fo  that  the  afeending  velocity 
of  the  fap  is  principally  accelerated  by  the  plentiful 
perfpiration  of  the  leaves,  thereby  making  room  for 
the  fine  capillary  veffels  to  exert  their  vaftly  attra&ing 
power,  which  perfpiration  is  effe&ed  by  the  brifk  rare¬ 
fying  vibrations  of  warmth  ;  a  power  that  does  not 
feem  to  be  any  ways  well  adapted  to  make,  the  fap  de- 
feend  from  the  tops  of  vegetables  by  different  veffels  to 

the  root.  .  A  , 

“  If  the  fap  circulated,  it  mult  needs  have  been 

feen  defeending  from  the  upper  part  of  large  gaflies 
cut  in  branches  fet  in  water,  a&d  with  columns  of  wa¬ 
ter  preffing  on  their  bottoms  in  long,  glafs  tubes..  In 
both  which  cafes,  it  is  certain  that  great  quantities  of 
water  puffed  through  the  item,  fo  that  it  muft  needs 
have  been  feen  defeending,  if  the  return  of  the  fap 
downwards  were  by  truflon  or  pulfion,  whereby  the 
blood  in  animals  is  returned  through  the  veins  to  the 
heart  ;  and  that  pulfion,  if  there  were  any,  mull  necef- 
farily  be  exerted  with  prodigious  force,  to  be  able  to 
drive  the  fap  through  the  finer  capillaries..  So  that,  if 
there  be  a  return  of  the  fap  downwards,  it  muft  be  by 
attra&ion,  and  that  a  very  powerful  one,  as  we  may 
fee  by  many  of  thefe  experiments.  But  it  is  hard  to 
conceive  what  and  where  that  power  is  which  can  be 
equivalent  to  that  provifion  nature  has  made  for  the  af- 
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cent  of  the  fap  In  confequence  of  the  great  perfpira-  Plant, 
tion  of  the  leaves. 

“  The  inftances  of  the  jeffamine-tree,  and  of  the 
pafiion-tree,  have  been  looked  upon  as  ftrong  proofs  of 
the  circulation  of  the  fap,  becaufe  their  branches, 
which  were  far  below  the  inoculated  bud,  were  gilded : 
but  we  have  many  vifible  proofs  in  the  vine,  and  other 
bleeding  trees,  of  the  fap’s  receding  back,  and  pufhing 
forwards  alternately,  at  different  times  of  the  day  and 
night.  And  there  is  great  reafon  to  think  that  the  fap 
of  all  other  trees  has  fuch  an  alternate,  receding,  and 
progreflive  motion,  occafioned  by  the  alternacies  of  day 
and  night,  warm  and  cool,  me ‘ft  and  dry. 

“  For  the  fap  in  all  vegetables  does  probably  recede 
in  fome  meafure  from  the.  tops  of  the  branches,  as  the 
fun  leaves  them;  becaufe  its  rarefying  power,  then 
ceafing,  the  greatly  rarefied  fap,  and  air  mixed  with  it, 
will  condenfe,  and  take  up  lefs  room  than  they  did,  and 
the  dew  and  rain  will  then  be  ftrongly  imbibed  by  the 
leaves  ;  whereby  the  body  and  branches  of  the  vegetable 
which  have  been  much  exhanfted  by  the  great  evapora¬ 
tion  of  the  day,  may  at  night  imbibe  fap  and  dew 
from  the  leaves  ;  for  by  feveral  experiments,  plants  were 
found  to  iiicreaie  confiderably  in  weight,  in  dewy  and 
moift  nights.  And  by  other  experiments  on  the  vine, 
it  was  found  that  the  trunk  and  branches  of  vines  were 
always  in  an  imbibing  ftate,  caufed  by  the  great  perfpi¬ 
ration  of  the  leaves,  except  in  the  bleeding  feafon  ;  but 
when  at  night  that  perfpiring  power  ceafes,  then  the 
contrary  imbibing  power  will  prevail,  a*d  draw  the  fap 
and  dew  from  the  leaves,  as  well  as  moifture  from  the 

roots.  #  . 

u  And  we  have  a  farther  proof  of  this  by  fixing  mer¬ 
curial  gages  to  the  Items  of  feveral  trees  which  do 
not  bleed,  whereby  it  is  found  that  they  are  always 
in  a  ftrongly  imbibing  ftate,  by  drawing  up  the  mer¬ 
cury  feveral  inches :  whence  it  is  eafy  to  conceive, 
how  fome  of  the  particles  of  the  gilded  bud  in  the  ino¬ 
culated  jeflamine  may  be  abforbed  by  it,  and  thereby 
communicate  their  gilding  miafma,to  the  fap  of  other 
branches ;  efpecially  when,  fome  months  after  the 
inoculation,  '  the  ftock  of  the  inoculated  jeflamine  is 
cut  off  a  little  above  the  bud  ;  whereby  the  ftock, 
which  was  the  countera&ing  part  to  the  ftem,  being 
taken  away,  the  ftem  attra&s  more  vigoroufly  from 
the  bud. 

“  Another  argument  for  the  circulation  of  the  fap  is, 
that  fome  forts  of  the  grafts  will  infe&  and  canker  the 
flocks  they  are  grafted  on  :  but  by  mercurial  gages 
fixed  to  frefh-cut  items  of  trees,  it  is  evident  that  thofe 
Hems  were  in  a  ftrongly  imbibing  ftate  ;  and  confe- 
quently  the  cankered  flocks  might  very  likely  draw  fap 
from  the  graft,  as  well  as  the  graft  alternately  from 
the  ftock;  juft  in  the  fame  manner  as  leaves  and 
branches  do  from  each  other,  in  the  vicifiitudes  of  day 
and  night.  And  this  imbibing  power  of  the  ftock  is 
fo  great,  where  only  fome  of  the  branches  of  a  tree 
are  grafted,  that  the  remaining  branches  of  the  ftock 
will,  by  their  ftrong  attra&ion,  ftarve  thofe  grafts ;  for 
which  reafon  it  is  ufual  to  cut  off  the  greateft  part  of 
the  branches  of  the  ftock,  leaving  only  a  few  fmall  ones 
to  draw  up  the  fap. 

“  The  inftance  of  the-  ilex  grafted  upon  the  Englifh 
oak,  feems  to  afford  a  veiy  confiderable  argument 
aeainft  a  circulation.  For,  if  theve  were  a  free  uni- 
6  ’  form 
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form  circulation  of  the  fap  through  the  oak  and  ilex, 
why  Ihould  the  leaves  of  the  oak  fall  in  winter,  and 
not  thofe  of  the  ilex  ? 

«  Another  argument  againft  an  uniform  circulation 
of  the  fap  in  trees,  as  in  animals,  may  be  drawn  from  an 
experiment,  where  it  was  found  by  the  three  mercurial 
gages  fixed  to  the  fame  vine,  that  while  feme  pf  its 
branches  changed  their  ftate  of  protruding  fap  into  a 
ftate  of  imbibing,  others  continued  protruding  fap  ;  one 
nine,  and  the  other  thirteen  days  longer.” 

To  this  reafoning  of  Dr  Hales  we  fhall  fubjoin  an 
experiment  made  by  Mr  Muftel  of  the  Academy  of 
Sciences  at  Rouen,  which  feems  decifive.  againft  the 
do&rine  of  circulation.  His  account  of  it  is  as  fol¬ 
lows. _ “  On  the  1 2th  of  January  I  placed  feveral 

fhrubs  ill  pots  againft  the  windows  of  my  liot-houfe, 
fome  within  the  lioufe  and  others  without  it.  Through 
holes  made  for  this  purpofe  in  the  panes  of  glafs,  I 
pa{fed  a  branch  of  each  of  the  Ihrubs,  fo  that  thofe  on 
the  infide  had  a  branch  without,  and  thofe  on  the  out- 
fide  one  within  ;  after  this,  I  took  care  that  the  holes 
fhould  be  exactly  clofed  and  luted.  This  inverfe  ex¬ 
periment,  I  thought,  if  followed  clofely,  could  not  fail 
affording  fufficient  points  of  comparifon,  to  trace  out 
the  differences,  by  the  obfervation  of  the  effe&s. 

“  The  20th  of  January,  a  week  after  this  difpofi- 
tion,  all  the  branches  that  were  in  the  hot-houfe  be¬ 
gan  to  difclofe  their  buds.  In  the  beginning  of  Fe¬ 
bruary  there  appeared  leaves ;  and  towards  the  end  of 
it,  fhoots  of  a  confiderable  length,  which  prefented  the 
young  flowers.  A  dwarf  apple-tree,  and  feveral  rofe- 
trees,  being  fubmitted  to  the  fame  experiment,  ftiowed 
the  fame  appearance  then  as  they  commonly  put  on  in 
May ;  in  fhort,  all  the  branches  which  were  within  the 
hot-houfe,  and  confequently  kept  in  the  warm  air,  were 
green  at  the  end  of  February,  and  had  their  fhoots  in 
great  forwardnefs.  Very  different  were  thofe  parts  of 
the  fame  tree  which  were  without  and  expofed  to  the 
cold.  None  of  thefe  gave  the  leaft  fign  of  vegetation  ; 
and  the  froft,  which  was  intenfe  at  that  time,  broke  a 
rofe  pot  placed  on  the  outfide,  and  killed  fome  of  the 
branches  of  that  very  tree  which,  on  the  infide,  was 
every  day  putting  forth  more  and  more  fhoots,  leaves, 
and  buds,  fo  that  it  was  in  full  vegetation  on  one  fide, 
whilft  frozen  on  the  other. 

il  The  continuance  of  the  froft  occaftoned  no  change 
in  any  of  the  internal  branches.  They  all  continued  in 
a  very  brifk  and  verdant  ftate,  as  if  they  did  not  belong 
to  the  tree  which,  on  the  outfide,  appeared  in  the  ftate 
of  the  greateft  fuffering.  On  the  13th  of  March,  not^ 
withftanding  the  feverity  of  the  feafon,  all  was  in  full 
bloom.  The  apple-tree  had  its  root,  its  ftem,  and  part 
of  its  branches,  in  the  hot-houfe.  Thefe  branches  were 
covered  with  leaves  and  flowers;  but  the  branches  of 
the  fame  tree,  which  were  carried  on  the  outfide,  and 
expofed  to  the  cold  air,  did  not  in  the  leaft  partake  of 
the  activity  of  the  reft,  but  were  abfolutely  in  the  fame 
ftate  which  all  trees  are  in  during  winter.  A  rofe-tree, 
in  the  fame  pofition,  fhowed  long  fhoots  with  leaves  and 
buds ;  it  had  even  fhot  a  vigorous  branch  upon  its 
ftalk ;  whilft  a  branch  which  paffed  through.  to  the 
outfide  had  not  begun  to  produce  any  thing,  but  was 
in  the  fame  ftate  with  other  rofe-trees  left  in  the 
ground.  This  branch  is  four  lines  in  diameter,  and 
18  inches  high. 
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M  The  rofe-tree  on  the  outfide  was  in  the  fame  ftate ; 
but  one  of  its  branches  drawn  through  to  the  infide  of 
the  hot-houfe  was  covered  with  leaves  and  rofe-buds. 
It  was  not  without  aftonifhment  that  I  faw  this  branch 
fhoot  as  brifkly  as  the  rofe-tree  which  was  in  the  hot- 
houfe,  whofe  roots  and  ftalk,  expofed  as  they  were  to 
the  warm  air,  ought,  it  fhould  feem,  to  have  made  it 
get  forwarder  than  a  branch  belonging  to  a  tree,  whofe 
roots,  trunk,  and  all  its  other  branches,  were  at  the  very 
time  froft-nipped.  Notwithftanding  this,  the  branch 
did  not  feem  affe&ed  by  the  ftate  of  its  trunk  ;  but  the 
a&ion  of  the  heat  upon  it  produced  the  fame  effedl  as 
if  the  whole  tree  had  been  in  the  hot-houfe.” 

Of  the  Perpendicularity  of  Plants* — This  is  a  curious 
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phenomenon  in  natural  hiftoiy,  which  was  firft  obferved  R0yai  jer 
by  M.  Dodart,  and  pnblifhed  in  an  effay  on  the  affe&ation  Sciences,  an; 
of  perpendicularity  obferved  in  the  ftems  or  ftalks  of  all  1708. 
plants,  in  the  roots  of  many,  and  even  in  their  branch¬ 
es,  as  much  as  poflible.  Though  almoft  all  plants  rife 
a  little  crooked,  yet  the  ftems  fhoot  up  perpendicularly, 
and  the  roots  fink  down  perpendicularly  ;  even  thofe, 
which  by  the  declivity  of  the  foil  come  out  inclined,  or 
thofe  which  are  diverted  out  of  the  perpendicular  by: 
any  violent  means,  again  redrefsand  ftraighten  themfelves- 
and  recover  their  perpendicularity,  by  making  a  fecond 
and  contrary  bend  or  elbow  without  rectifying  the  firft. 

We  commonly  look  upon  this  affe&ation  without  any 
furprife  ;  but  the  naturalift  who  knows  what  a  plant  is, 
and  how  it  is  formed,  finds  it  a  fubjeCt  of  aftonifhment. 

Each  feed  we  know  contains  in  it  a  little  plant,  al-' 
ready  formed,  and  needing  nothing  but  to  be  unfolded; 
the  little  plant  has  its  root;  and  the  pulp,  which  is  ufu- 
aily  feparated  into  two  lobes,  is  the  foundation  of  the 
firft  food  it  draws  by  its  root  when  it  begins  to  ger¬ 
minate.  If  a  feed  in  the  earth  therefore  be  difpofed  fo 
as  that  the  root  of  the  little  plant  be  turned  downwards, 
and  the  'ftem  upwards,  and  even  perpendicular)1'  up¬ 
wards,  it  is  eafy  to  conceive  that  the  little  plant 
coming  to  unfold  itfelf,  its  ftalk  and  root  need  only  fol¬ 
low  the  direction  they  have  to  grow  perpendicularly. 

But  we  know  that  the  feeds  of  plants,  whether  fown  of 
themfelves  or  by  man,  fall  in  the  ground  at  random  ; 
and  among  .the  great  variety  of  fituations  with  regard 
to  the  ftalk  of  their  plant,  the  perpendicular  one  up¬ 
wards  is  but  one.  In  all  the  reft,  therefore,  it  is  ne- 
ceffary  that  the  ftalk  rectify  itfelf,  fo  as  to  get  out  of 
the  ground- ;  but  what  force  effe&s  this  change,  which 
is  unqueftionably  a  violent  aftion,?  Does  the  ftalk  find 
a  lefs  load  of  earth  above  it,  and  therefore  go  naturally 
that  way  where  it  finds  the  leaft  obftacle  ?  Were  this  fo, , 
the  little  root,  when  it  happens  to  be  uppermoft,  muft 
alfo  follow  that  dire&ion,  and  mount  up. 

To  account  for  two  fuch  different  aCtions,  M.  Dodart 
fuppofes  that  the  fibres  of  the  ftalks  are  of  fuch  a  na¬ 
ture  as  to  be  contracted  and  fhortened  by  the  heat  of 
the  fun,  and  lengthened  out  by  the  moifture  of  the 
earth;  and,  on  the  contrary,  that  the  fibres  of  the  roots, 
are  contracted  by  the  moifture  of  the  earth,  and  length¬ 
ened  by  the  heat  of  the  fun.  When  the  plantule  there¬ 
fore  is  inverted,  and  the  root  at  the  top,  the  fibres 
which  compofe  one  of  the  branches  of  the  root  are  not 
alike  expofed  to  the  moifture  of  the  earth,  the  lower 
part  being  more  expofed  than  the  upper.  The  lower-* 
inuft  of  courfe  contraCl  the  moft;  and  this  contraction  is  . 
again  promoted  by  the  lengthening  of  the  upper,  where-: 
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on  the  fun  afts  with  the  greateft  force.  This  branch 
'of  the  root  muff  therefore  recoil  towards  the  earth, 
and,  infmuating  through  the  pores  thereof,  mull  get  - 
Underneath  the  bulb,  '& c.  By  inverting  this  reafoning 
we  difcover  how  the  ftalk  comes  to  get  uppermoft. 

We  fuppofe  then  that  the  earth  attrafts  the  root 
to  itfelf,  and  that  the  fun  contributes  to  it^  defcent; 
and,  on  the  other  hand,  that  the  fun  attrafts  the  Hem, 
and  the  earth  contributes  to  fend  it  towards  the  fame. 
With  refpeft  to  the  ftraightening  of  the  ftalks  in  the  open 
air,  our  author  imagines  that  it  urifes  from  the  impref- 
fion  of  external  caufes,  particularly  the  fun  and  rain. 
For  the  upper  part  of  a  ftalk  that  is  bent  is  more  expo^* 
fed  to  the  rain,  dew,  and  even  the  fun,  &c.  than  the 
under ;  and  thefe  caufes,  in  a  certain  ftrufture  of  the  fi¬ 
bres,  both  equally  tend  to  ftraighten  the  part  moft  expofed. 
by  the  fiiortening  they  fucceftively  occafion  in  it;  for 
moiftura  fhortens  by  fwelling  and  heat  by  difftpating. 
What  that  ftrufture  is  which  gives  the  fibres  fuch  different 
qualities,  or  whereon  it  depends,  is  a  myilery  as  yet  be¬ 
yond  our  depth. 

M.  de  la  Hire  accounts  for  the  perpendicularity  of 
the  {terns  or  {talks  of  plants  in  this  manner :  he  fuppo- 
fes  that  the  root  of  plants  draws  a  coarfer  and  heavier 
juice,  and  the  Hem  and  branches  a  finer  and  more  vola¬ 
tile  one.  Moft  naturalifts  indeed  conceive  the  root  to 
be  the  ftomach  of  the  plant,  where  the  juices  of  the 
earth  are  fubtilized  fo  as  to  become  able  to  rife  through 
the  Item  to  the  extremity  of  the  branches.  This  diffe¬ 
rence  of  juices  fuppofes  larger  pores  in  the  roots  than 
the  ftalk,  &c.  and,  in  a  word,  a  different  contex¬ 
ture.  This  difference  mud  be  found  even  in  the  little 
invifible  plant  inclofed  in  the  feed :  in  it,  therefore,  we 
may  conceive  a  point  of  feparation  ;  fuch  as,  that  all  on 
one  fide,  for  example  the  root,  fhall  be  unfolded  by  the 
groffer  juices,  and  all  on  tlie  other  fide  by  the  more  ‘ 
lubtile  ones.  Suppofe  the  plantnle,  when  its  parts  be¬ 
gin  to  unfold,  to  be  entirely  inverted,  the  root  at  the 
top,  and  the  llalk  below ;  the  juices  entering  the  root- 
will  be  coarfeft,  and  when  they  have  opened  and  en¬ 
larged  the  pores  fo  as  to  admit  juices  of  a  determinate 
weight,  thofe  juices  preffing  the  root  more  and  more 
will  drive  it  downwards ;  and  this  will  increafe  as  the 
root  is  more  extended  or  enlarged  :  for  the  point  of 
feparation  being  conceived  as  the  fixed  point  of  a  lever, 
they  will  aft  by  the  longer  arm.  The  volatile  juices  at 
the  fame  time  having  penetrated  the  flalk,  will  give  it  a 
direftion  from  below  upwards ;  and,  by  reafon  of  the 
lever,  will  give  it  more  and  more  every  day.  The  little 
plant  is  thus  turned  on  its  fixed  point  of  feparation  till 
it  become  perfeftly  ereft. 

When  the  plant  is  thus  erefted,  the  ftalk  fhould  ftill 
rife  perpendicularly,  in  order  to  give  it  the  more  firm 
biding,  and  enable  it  to  withftand  tlie  effort  of  wind 
and  weather.  M.  Parent  thus  accounts  for  this  effeft  : 
If  tire  nutritious  jliice  which  arrived  at  the  extremity 
of  a  riling  ftalk ’evaporate,  the  weight  of  the  air  which 
encompaffes  it  on  all  Tides  will  make  it  afeend  vertically; 
but  if,  inftead  of  evaporating,  it  congeal,  and  remain 
fixed  to  that  extremity  whence  it  was  ready  to  go  off, 
the  weight  of  the  air  will  give  it  the  fame  direftion  ;  fo 
-that  the  ftalk  will  have  acquired  a  fmall  new  part  ver¬ 
tically  laid  over  it,  juft  as  the  flame  in  a  candle  held  in 
any  way  obliquely  to  the  horizon  ftill  continues  vertical 
by  the  preffure  of  the  atmofphere.  The  new  drops  of 
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juice  that  fucceed  will  follow  the  fame  direftion ;  and 
as  all  together  form  the  ftalk,  that  mull  of  courfe  be  ver-  ' 
tical,  urilefs  fome  particular  circumftance  intervene. 

The  branches,  which  are  at  firft  fuppofed  to  proceed 
laterally  out  of  the  ftalk  in  the  firft  embryo  of  the  pl^nt, 
though  they  fhould  wen  come  out  in  an  horizontal  di¬ 
reftion,  muft  alfo  raife  themfelves  upwards  by  the  con- 
ftant  direftion  of  the  nutritious  juice,  which  at  firft 
fcarce  .meets  any  refiftance  in  a  tender  fupple  branch ; 
and  afterwards,  even  though  the  branch  grow  more 
firm,  it  will  aft  with  the  more  advantage  ;  fince  the 
branch,  being  become  longer,  furnifhes  it  with  a  longer 
arm  or  lever.  The  flender  aftion  of  even  a  little  drop 
becomes  very  confiderable  by  its  continuity,  and  by  the 
alfiftance  of  fucli  circumftances.  Hence  may  we  ac¬ 
count  for  that  regular  fituation  and  direftion  of  the 
branches,  fince  they  all  make  nearly  the  fame  conftant 
angle  of  45 0  with  the  item,  and  with  one  another. 

M.  Aftruc  accounts  for  the  perpendicularity  of  the 
ftems,  and  their  redrafting  themfelves,  thus:  1.  He 
thinks  the  nutritious  juice  arifes  from  the  circum¬ 
ference  of  the  plant,  and  terminates  in  the  pith  :  And, 

2.  That  fluids,  contained  in  tubes  either  parallel  or  ob¬ 
lique  to  the  horizon,  gravitate  on  the  lower  part  of  the 
tubes,  and  not  at  all  on  the  upper.  Hence  it  follows, 
that,  in  a  plant  placed  either  obliquely  or  parallel  to  the 
horizon,  the  nutritious  juice  will  aft  more  on  the  lower 
part  of  the  canals  than  on  the  upper;  and  by  this 
means  they  will  infinuate  more  into  the  canals  commu¬ 
nicating  therewith,  and  be  collefted  more  copioufly 
therein  :  thus  the  parts  on  the  lower  fide  will  receive 
more  accretion  and  be  more  nourifhed  than  thofe  on  the 
upper,  the  extremity  of  the  plant  will  therefore  be  obli¬ 
ged  to  bend  upwards. 

Tins  principle  brings  the  feed  into  its  due  fituation 
at  firft.  In  a  bean  planted  upfide  down,  the  plume 
and  radicle  may  be  feen  with  the  naked  eye  {hooting  at 
firft  direftly  for  about  an  inch  ;  after  which  they  begin 
to  bend,  the  one  downward,  and  the  other  upward. 
The  fame  is  the  cafe  in  a  heap  of  barley  to  he  made  in¬ 
to  malt,  or  in  a  quantity  of  acorns  laid  to  fprout  in  a 
moift  place,  &c.  Each  grain  of  barley  and  each  acorn 
has  a  different  fituation  ;  and  yet  every  fprout  tends  di¬ 
reftly  upward,  and  eveiy  root  downward,  and  the  cur- 
vity  or  bend  they  make  is  greater  or  lefs  as  their  fitua¬ 
tion  approaches  more  or  lefs  to  the  direftion  wherein 
no  curvature  at  all  would  be  neceffary.  But  two  fuch 
oppofite  motions  cannot  pofiibly  arife  without  fuppofing 
fome  difference  between  the  two  parts:  the  only  one  we 
know  of  is,  that  the  plume  is  fed  by  a  juice  imported 
to  it  by  tubes  parallel  to  its  Tides,  whereas  the  radical 
imbibes  its  nourifhment  at  every  pore  in  its  furfaee. 
When  the  plume  therefore  is  either  parallel  or  inclined 
to  the  horizon,  the  nutritious  juice,  feeding  thedower 
parts  more  than  the  upper,  will  determine  its  extremes 
to  turn  upward,  for  the  reafons  before  given.  On  the 
contrary,  when  the  radicle  is  in  the  like  fituation,  the 
nutritious  juice  penetrating  through  the  upper  part  more 
copioully  than  through  the  under,  there  wall  be  a  great¬ 
er  accretion  of  the  former  than  of  the  latter ;  and  the 
radicle  will  therefore  be  bent  downwards,  and  this  mu¬ 
tual  curvity  of  the  plume  and  radiclt  muft  continue  till 
fuch  time  as  their  Tides  are  nourifhed  alike,  which  can¬ 
not  be  till  they  are  perpendicular. 

Oj  the  Food  of  Plants.— This  hath  been  fo  fully 
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ilfciiffcd  under  the  article  Agriculture  f,  that  lit¬ 
tle  remains  to  btf  fald  upon  the  fubje&  In  this  place. 
The  method  of  making  dephlogifticated  or  vital  air  de 
novo ,  is  now  fo  much  improved,  that  nurrtberlefs  expe¬ 
riments  may  be  made  frith  It  b6th  on  aftimals  and  vege¬ 
tables.  It  appears,  indeed,  that  thefe  two  parts  of  the 
creation  are  a  kind  of  counterbalance  to  one  another ;  and 
the  noxious  parts  or  excrements  of  the  one  prove  falutary 
food  to  the  other.  .  Thus,  from  the  animal  body  conti¬ 
nually  pafs  off  certain  effluvia,  which  vitiate  or phlogifilcate 
the  air.  Nothing  Can  be  more  prejudicial  to  animal  life 
than  an  Accumulation  of  thefe  effluvia :  on  the  other 
hand,  nothing  is  more  favourable  to  Vegetables  than 
thofe  excrementitious  effluvia  of  animals  ;  and  according¬ 
ly  they  greedily  abforb  them  from  the  earth,  or  from 
the  air.  With  refpe&  to  the  excrementitious  parts  of 
living  vegetables,  the  cafe  is  reverfed  The  pureft 
air  is  the  common  effluvium  which  pafles  off  from  vege¬ 
tables  ;  and  this,  however  favourable  to  animal  life,  is 
by  no  means  fo  to  vegetable  ;  whence  we  have  an  ad¬ 
ditional  proof  of  the  do&rine  concerning  the  food  of 
-plants  delivered  under  the  article  Agriculture. 

With  regard  to  the  effe&s  of  other  kinds  of  air  on 
vegetation,  a  difference  of  fome- confluence  took  place 
between  Dr  Prieftley  and  Dr  Percival.  The  former, 
in  the  firft  volume  of  his  Experiments  arfd  Obfervations 
on  Air,  had  affertedthat  fixed  air  is  fatal  to  vegetable 
as  well  as  to  animal  life,  -This  '  Opinion,  however,  was 
oppofed  by  Dr  Percivab  ‘and  the  contrary  one  adopted 
by  Dr  Hunter  ef  York  in  the  Georgical  Effays,  vol.  v* 
The  experiments  related  by  thefe  t\Vo  gentlemen  would 
indeed  have  beendedfive,  had  they  been -made  withfuffi- 
cient  accuracy.  That  this  was  the- cafe,  however,  Dr 
-Prieftley  denies ;  and  in-the  3d  vblUmeof  his-Treatife  on 
Air  has  fully  dete&edthe  'miitakes  in  DfrPercivaPs  Expe¬ 
riments;  which  proceeded  h  ffl&  frOm  his  having  ufed, 
not  fixed  air,  but  commoh  air  mixed  with  a  fmall  quan¬ 
tity  of  fixed  air.  :  His  experiments,  when  repeated  with 
Uiepureft  fixed  air,  and  in  the  moft  careful  manner 
were  always  attended-  with  the  fame  effed,  namely,  the 
killing  of  the  plant. 

*  It  had  alfo  been  afferted  by  Drs  Percival  and  Hun¬ 
ter,  that. water  impregnated  with  fixed  air  was  more 
favourable  to  vegetation  than  fimple  Water.  This  opi¬ 
nion  was  hkewife  examined  by  Dr  Prieftley*:.  however, 
his  experiments  were  indecilive  ;  but  teem  rather  unfa¬ 
vourable  to  the  ufe  of  fixed,  air  -than  ’otherwite. 

Another  very  remarkable  Pad  with  regard  to  the 
food  of  plants  'has  been  dif covered'  by  -Dr  Prieftlev  * 
namely,  that  fome  of  them,  fuch  as  the  willow,  com! 

air7'  Th  fidickrer(1,  T  b7  Jnflammabk 

"v  ™  f] r‘  firft,  he  teys,  ^flounfhes  in  this  fpecres  of  air 

vol.  v./o  remarkably,  that,  -  it  may  be  faid-  to  feed  upon  it 
with  great  avidity.  This  procefs  -  terminates  in  the 
change  °f  what  -remains  of .  the  inflammable  air  into 
phlogifticated  air,  and  Sometimes  into  a  fpecies  of  air 
as  good  as  common  air,  or  even  better;  fothat  it  mull 
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quantity  of  phlbgiftic  matter  contained  in  them,  and  tfi$ 
different  adion  of  the  latent  fire  they  contain  :  for  all X 
plants  do  not  require  an  equal  quantity  of  nourifflment* 
and  fuch  as  require  but  little,  will  be  deft royed  by  ha- 
ving  too  mueh*  The  ^adion  of  heat  alfo  is  effentially 
rieceffaiy  to  vegetation  ;  and  it  is  probable  that  very 
much  of  this  principle  is  abforbed  from  the  air  by  ve¬ 
getables.  But  if -the  air  by  which  plants  are  partlynou- 
riffled  contains  too  much  of  that  principle,  it  is  very 
probable  that  they  may  be  deftroyed  from  this  caufe  as 
well  as  the  other ;  and  thii-s  inflammable  air,  which  con- 
tams  a  vaft  quantity  of  that  aftive  principle,  may  de- 
ltroy  fuch  plants  as  grow  in  a  dry  foil,  though  it  pre- 
-ierves  thofe  which  grow -in  a  wet  one.  See  Vegeta- 

-TION. 

Difminatich  of  Plants.— So  great  are  the  prolific 
powers  of  the  vegetable  kingdom,  that  a  Tingle  plant 
almoft  of  hny  kind,  if  left  to  iifelf,  would,  fn  a  fhort 
time,  over-ntn  the  whole  Word.  -Indeed,  fuppofmg  the 
plant  to  have  been  only  a  fmgle  annual,  with  two  feeds, 
it  would,  in  2 coyears,  -produce  more  than  a  million  of 
its  own  fpecies ;  what  numbers  then  muft  have  been  pro- 
duced  by  a  plant  whofe  feeds  are  fo  numerous  as  many 
of  thofe  with  which  we  are  acquainted?  See  Natural 
Hijhry,  fed,  p.  654,  &c.  In  that  part  of  ourwork 
we  have  given  particular  examples  of  the  very  prolific 
nature  of  plants,  which*  we' need  mot  repeat  here  :  and 
we  have  made  fome  obfervations  on  the  means  by  which 
they  are  earned  to  diilant  places.  This  is  a  very  curi¬ 
ous  matter  of  faft,  and  as  fuch  wc  fhall  now  give  a 
fuller  account  of  it.  b 

If  nature  had  appointed  no  means  for  the  fcatterins- 
of  thefe  numerous  feeds,  but  allowed  them  to  fall  down 
in  the  place  where  they  grew,  the  young  vegetables 
muft  of  neceffity  have  choaked  *ne  another  as  they  grew 
U.P,  and  not  a  fmgle  plant  could  have  arrived  at  perfec- 
tion.  _  But  fo  many  ways  are  there  appointed  for  tire 
diffemniation  of, plants,  that -we  fee  they  not  only  do  not 
hinder  each 1  others  growth,  but  a  fmgle  plant  .will  in  a 
fhort  time  fpread  through  different*  countries.  The  moft 
evident  means  for  this  purpofe  are, 

I.  The  force  of  the  air.— That  the  efficacy  of  this 
may  he  the  greater,  nature  has  railed  the  feeds  of  ve¬ 
getables  -upon  ftalks,  fo  that  the  wind  has  thus  an  op¬ 
portunity  of  aamg  upon  them  with  the  greater  advan- 
tag6‘  feed-capfules  alfo  open  at  the  apex,  left  the 

pipe  feeds  ffiould  drop  out  without  being  widely  difper- 
fed  by  the  Wind.  Others  are  furniflied  with  wings,  and 
a  pappous  down,  by  which,  -after  they  come  to  maturi¬ 
ty,  they  are  carried  u  p  into  the  air,  and  have  been  known 

J°  mikl  *—  »  ** 

2.  In  fome  plants  the  feed-velTels-open  with  violence 

^  e  he/mds  are  npe’  and  thus  throw  them  to  a  cbn- 
fiderable  diftance ;  and  we  have  an  enumeration- of  co 
genera  whofe  feeds  are  thus  difperfed.  3 

3.  Other  feeds  are  furniflied  with  hooks,  by  which  ' 


be  the  inflammable  principle  in  the  air  that  the  d”  .  Ier  feeds  are  furmfhed  with  hooks,  by  which, 

kons  50  genera  armed  in  this  manner. 

*■  <?*-»•?  w*  »d 


\^hat  the  followers-of  Stahl  ciffi  phlogifticated  air 
and  inflammable  air,  are  fo  clofely 'allied  to  each  other, 
tbc  fnwt5  7  70nder  they  ihould  ferve,  promifcuoully  for 
lie  m  an1Pdntf  ThC  reaf°"  "'hyb°th  are  not  agree" 
.  Vos.  XV,"  Part  I  3ntS’  m°ft  probab^  IS  the  differeflt 


.  1  •  1  ,  .  ,  ^  *  v.j  ifivciiiS  or  oircls  and 

other  animals  ;  who  pick  up  the  berries,  and  afterwards 
ejea  the  feeds  uninjured.  Thus  the  fox  diffeminates 
e  privet,  and  man  many  fpecies  of  fruit.  T'},e  plant* 
found  -growing  upon  wafts  and  houfes,  on  the  topsi 
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high  rocks,  &c.  are  moftly  brought  there  by  birds  ; 
and  it  is  universally  known,  that  by  manuring  a  field 
With  new  durlg,  innumerable  weeds  will  fpring  up 
which  did  not  exift  there  before:  193  fpecies  are  rec¬ 
koned  up  which  may  be  diflemtnated  in  this  manner. 

5‘.  The  growth  of  other  feeds  is  promoted  by  ani¬ 
mals  in  a  different  way.  While  fome  are  eaten,  others 
are  fcattered  and  trodden  into  the  ground  by  them. 
The  fquirrel  gnaws  the  Cones  of  the  pine,  and  many 
of  the  feeds  fall  out.  When  the  loxica  eats  off  their 
bark,  almoft:  his  only  food,  many  of  their  feeds  are 
committed  to  the  earth,  or  mixed  in  the  morafs  with 
mofs,  where  he  had  retired.  The  glandularia,  when 
file  hides  up  her  nuts,  often  forgets  them,  and  they 
ffrike  root.  The  fame  is  obfervable  of  the  walnut ; 
mice  collect  and  bury  great  quantities  of  them,  and  be¬ 
ing  afterwards  killed  by  different  animals,  the  nuts  ger¬ 
minate. 

6.  We  are  aftonifiied  to  find  modes,  fungi,  byffus, 
and  mucor,  growing  everywhere ;  but  it  is  for  want  of 
refledling  that  their  feeds  are  fo  minute  that  they  are 
almoft  invifible  to  the  naked  eye.  They  float  in  the  air 
like  atoms,  and  are  dropped  everywhere,  but  grow  only 
in  thofe  places  where  there  was  no  vegetation  before  ;  and 
hence  we  find  the  fame  moffes  in  North  America  and  in 
'Europe. 

7.  Seeds  are  alfo  difperfed  by  the  ocean,  and  by  ri¬ 
vers.  <f  In  Lapland  (fays  Linnaeus),  we  fee  the  moft 
evident  proofs  how  far  rivers  contribute  to  depofite  the 
feeds  of  plants.  I  have  feen  Alpine  plants  growing  up¬ 
on  their  fhores  frequently  36  miles  diftant  from  the 
Alps  ;  for  their  feeds  falling  into  the  rivers,  and  being 
carried  along  and  left  by  the  ft  ream,  take  root  there. — 
We  may  gather  likewife  from  many  circumftances  how 
much  the  fea  furthers  this  bufinefs.— In  Roflagia,  the 
ifland  of  Gnefcea,  Oeland,  Gothland,  and  the  fhores  of 
Scania,  there  are  many  foreign  and  German  plants  not 
yet  naturalized  in  Sweden.  The  centaury  is  a  German 
plant,  whofe  feeds  being  carried  by  the  wind  into  the 
fea,  the  waves  landed  this  foreigner  upon  the  coafts  of 
Sweden.  I  was  aftonifhed  to  fee  the  veronica  maritima, 
a  German  plant,  growing  at  Tornea,  which  hitherto  had 
been  found  only  in  Grsefoea :  the  fea  was  the  vehicle  by 
which  this  plant  was  tranfported  thither  from  Germany ; 
or  pofiibly  it  was  brought  from  Germany  to  Graefoea, 
and  from  thence  to  Tornea.  Many  have  imagined,  but 
erroneoufly,  that  feed  corrupts  in  water,  and  lofes  its 
principle  of  vegetation.  Water  at  the  bottom  of  the 
fea  is  feldom  warm  enough  to  deftroy  feeds ;  we  have 
feen  water  cover  the  furface  of  a  field  for  a  whole  win¬ 
ter,  while  the  feed  which  it  contained  remained  unhurt, 
unlefs  at  the  beginning  of  fpring  the  waters  were  let 
down  fo  low  by  drains,  that  the  warmth  of  the  fun- 
beams  reached  to  the  bottom.  Then  the  feeds  germi¬ 
nate,  but  prefently  become  putrefcent ;  fo  that  for  the 
reft  of  the  year  the  earth  remains  naked  and  barren. 
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Rain  and  fhowers  carry  feeds  into  the  cracks  of  the 
earth,  ftreams,  and  rivers ;  which  laft,  conveying  them 
to  a  diftance  from  their  native  places,  plant  them  in  a 
foreign  foil.” 

8.  Laftly,  fome  feeds  afiift  their  proje&ion  to  a  di¬ 
ftance  in  a  very  furprifing  manner.  The  crupina,  a  fpe¬ 
cies  of  centaury,  has  its  feeds  covered  over  with  eredb 
briftles,  by  whofe  afiiftance  it  creeps  and  moves  about  in 
fucli  a  manner,  that  it  is  by  no  means  to  be  kept  in  the 
hand.  If  you  confine  one  of  them  between  the  {lock¬ 
ing  and  the  foot,  it  creeps  out  either  at  the  fleeve  or 
neck-band,  travelling  over  the  whole  body.  If  the 
bearded  oat,  after  harveft,  be  left  with  other  grain  in 
the  barn,  it  extricates  itfelf  from  the  glume  ;  nor  does 
it  flop  in  its  progrefs  tiil  it  gets  to  the  walls  of  the  build¬ 
ing.  Hence,  fays  Linnaeus,  the  Dalecarlian,  after  he 
has  cut  and  carried  it  into  the  barn,  in  a  few  days  finds 
all  the  glumes  empty,  and  the  oats  feparate  from  them ; 
for  every  oat  has  a  fpiral  arifta  or  beard  annexed  to  it, 
which  is  contrafted  in  wet,  and  extended  in  dry  weather. 
When  the  fpiral  is  contra6led,  it  drags  the  oat  along  with 
it :  the  arifta  being  bearded  with  minute  hairs  pointing 
downward,  the  grain  neceffarilyfollows  it ;  but  when  it  ex¬ 
pands  again,  the  oat  does  not  go  back  to  its  former  place, 
the  roughnefs  of  the  beard  the  contrary  way  preventing 
its  return.  If  you  take  the  feeds  of  equifetum,  or  fern, 
thefe  being  laid  upon  paper,  and  viewed  in  a  microfcope, 
will  be  feen  to  leap  over  any  obftacle  as  if  they  had  feet ; 
by  which  they  are  feparated  and  difperfed  one  from  ano¬ 
ther  ;  fo  that  a  perfon  ignorant  of  this  property  would 
pronounce  thefe  feeds  to  be  fo  many  mites  or  fmall  infers. 

We  cannot  finifh  this  article  without  remarking,  that 
many  ingenious  men  (  a  )  believe  that  plants  have  a  power 
of  perception.  Of  this  opinion  we  {hall  now  give  an 
account  from  the  fecond  ^volume  of  the  Manchefter 
Tranfa&ions,  where  we  find  fome  /peculations  on  the  per - 
ceptive  power  of  vegetables  by  Dr  Per  rival,  who  attempts, 
to  {how,  by  the  feveral  analogies  of  organization,  life, 
inftindt,  fpontaneity,  and  felf-motion,  that  plants,  like 
animals,  are  endued  with  the  powers  both  of  perception 
and  enjoyment.  The  attempt  is  ingenious,  and  is  in¬ 
geniously  fupported,  but  in  our  opinion  fails  to  con¬ 
vince.  That  there  is  an  analogy  between  animals  and 
vegetables  is  certain  ;  but  we  cannot  from  thence  con¬ 
clude  that  they  either  perceive  or  enjoy.  Botanifts  have, 
it  is  true,  derived  from  anatomy  and  phyfiology ,  almoft  all 
the  terms  employed  in  the  defeription  of  plant*.  But 
we  cannot  from  thence  conclude,  that  their  organization, 
tho’  it  bears  an  analogy  to  that  of  animals,  is  the  fign  of 
a  living  principle ,  if  to  this  principle  we  annex  the  idea 
of  perception  ;  yet  fo  fully  is  our  author  convinced  of  ti  c 
truth  of  it,  that  he  does  not  think  it  extravagant  to 
fuppofe,  that,  in  fome  future  period,  perceptivity  may 
be  difeovered  to  extend  even  beyond  the,limits  now  af- 
figned  to  vegetable  life.  Corallines,  madrepores,  mille- 
pores,  aijd  fpunges,  were  formerly  confidered  as  foflil  bo- 
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Planti, 


dies 


.(a)  The  ingenious  Dr  Bell  held  this  opinion,  as  appears  from  the  clofe  of  his  Thefts  de  Phyftologia  Plantarum , 
which  was  publifhed  at  Edinburgh,  June  1777,  and  a  tranftation  of  which  by  Dr  Currie  we  find  in  the  fecond 
volume  of  the  Manchefter  Tranfadlions,  where  our  readers  will  alfo  find  memoirs  of  its  author.  Dr  fcurrie  in¬ 
forms  us,  that  Dr  Hope,  the  late  excellent  profeffor  of  botany  in  Edinburgh,  in  his  courfe  of  ledlures,  ufed  to 
fpeak  of  Dr  Bell  with  the  higheft  efteem ;  but  did  not  approve  of  the  idea  which  he  entertained  refpe&ing  the 
feeling  or  perception  of  plants. 
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Plant*,  dies :  but  the  experiments  of  Count  Marfigll  evinced, 
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'  that  they  are  endued  with  life,  and  led  him  to  clafs  them 
with  the  maritime  plants.  And  the  obfervations  of  El¬ 
lis,  Juflieu,  and  Peylohel,  have  fince  raifed  them  to  the 
rank  of  animals.  The  dete&ion  of  error,  in  long  efta- 
blifhed  opinions  concerning  one  branch  of  natural  know¬ 
ledge,  juftifies  the  fufpicion  of  its  exiilence  in  others, 
which  are  nearly  allied  to  it.  And  it  will  appear  from 
the  profecution  of  our  inquiry  into  the  inftin&s,  fpon¬ 
taneity,  and  felf-jnoying  power  of  vegetables,  that  the 
fufpicion  is  not  without  foundation. 

He  then  goes  on  to  draw  a  comparifon  between  the 
inftin&s  of  animals  and  thofe  of  vegetables :  the  calf,  as 
Toon  as  it  comes  into  the  world,  applies  to  the  teats  of 
the  cow;  and  the  duckling,  though  hatched  under  a  hen, 
runs  to  the  water.  .  ~ 

“  Inftin&s  analogous  to  thefe  (fays  our  author),  ope¬ 
rate  with  equal  energy  on  the  vegetable  tribe.  A  feed 
contains  a  germ,  or  plant  in  miniature,  and  a  radicle, 
t>r  little  root,  intended  by  nature  to  fupply  it  with  nou¬ 
rishment.  If  the  feed  be  fown  in  an  inverted  pofition, 
/till  each  part  purfues  its  proper  dire&ion.  The  plumula 
turns  upward,  and  the  radicle  ftrikes  downward  into 
the  ground.  A  hop-plant,  turning  round  a  pole,  follows 
the  courfe  of  the  fun,  from  fouth  to  weft,  and  foon  dies, 
when  forced  into  an  oppofite  line  of  motion :  but  re- 
unove  the  obftacle,  and  the  plant  will  quickly  return  to 
its  ordinary  pofition.  The  branches  of  a  honeysuckle 
Ihoot  out  longitudinally,  till  they  become  unable  to  bear 
their  own  weight ;  and  then  ftrengthen  themfelves,  by 
changing  their  form  into  a  fpiral :  when  they  meet  with 
other  living  branches,  of  the  fame  kind,  they  coalefce,  for 
mutual  fupport,  and  one  fpiral  turns  to  the  right  and 
the  other  to  the  left ;  thus  feeking,  by  an  inftin&ive  im- 
pulfe,  fome  body  on  which  to  climb,  and  increafing  the 
probability  of  finding  one  by  the  diverfity  of  their 
courfe:  for  if  the  auxiliary  branch  be  dead,  the  other 
•Uniformly  winds  itfelf  round  from  the  right  to  the  left. 

“  Thefe  examples  of  the  inftin&ive  economy  of  vege¬ 
tables  have  been  purpofely  taken  from  fubje&s  familiar 
to  our  daily  obfervation.  But  the  plants  of  warmer  cli¬ 
mates,  were  we  fdfficicntly  acquainted  with  them,  would 
probably  furmfti  better  illuftrations  of  this  acknowledged 
power  of  animality.;  and  I  /hall  briefly  recite  the  hifto- 
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ry  of  a  very  curious  exotic,  which  has  been  delivered  to  Plaotv 
us  from  good  authority  ;  and  confirmed  by  the  obferva¬ 
tions  of  feveral  European  botanifts.” 

The  Doftor  then  goes  on  to  give  a  defeription  of  the 
dtonaa  mufclpula  (b),  for  which  fee  vol.  vi.  p.  32.  and 
concludes,  that  if  he  has  furniihed  any  prefumptive 
proof  of  the  inftinftive  power  of  vegetables,  it  will  necef- 
farily  follow  that  they  are  endued  with  fome  degree  of 
fpontaneity.  More  fully  to  evince  this,  however,  the 
Doctor  points  out  a  few  of  thofe  phenomena  in  the  vege¬ 
table  kingdom  which  feem  to  indicate  fpontaneity.— 

“  Several  years  ago  (fays  lie),  whilft  engaged  in  a  courfe 
of  experiments  to  afeertain  the  influence  of  fixed  air  on 
vegetation,  the  following  faft  repeatedly  occurred  to  me. 

A  fprig  of  mint,  fufpended  by  the  root,  with  the  head 
downwards,  in  the  middle  glafs  veffel  of  Dr  Nooth’s 
machine,  continued  to  thrive  vigoroufly,  without  any 
other  pabulum  than  what  was  fupplied  by  the  ftream  of 
mephitic  gas  towhich  it  was  expofed.  In  24  hours 
the  Hem  formed  into  a  curve,  the  head  became  ereft,  and 
gradually  afeended  towards  the  mouth  of  the  veil'd-;  thus 
producing,  by  fucceffive  efforts,  a  new  and-unufual  coni 
figuration  of  its  parts.  Such  exertions  in  the  fprig  of 
mint,  to  reft ify its  inverted  pofition,  and  to  remove  from  a 
foreign  to  its  natural  element,  feems  to  evince  evolition  to 
avoid  what  was  evil,  and  to  recover  what  had  been  experi¬ 
enced  to  be  good.  If  a  plant,  in  a  garden-pot.  be  placed 
m  a  room  which  has  no  light  except  from  a  hole  in  the 
wall,  it  will  ihoot  towards  the  hole,  pafs  through  it  into 
the  open  air,  and  then  vegetate  upwards  in  its  proper 
direction.  Lord  Karnes  relates,  that,  «  amongft  the 
rums  of  New  Abbey,  formerly  a  monaftery  in  Galloway, 
there  grows  on  the  top  of  a  wall  a  plane  tree,  20  feet 
high.  Straitened  for  nouriftiment  in  that  barren  fitua- 
tion,  it  feveral  years  ago  direfted  roots  down  the  fide  of 
the  wall  till  they  reached  the  ground  ten  feet  below; 
and  now  the  nourifliment  it  afforded  to  thefe  roots,  du¬ 
ring  the  time  of  defending,  is  "amply  repaid ;  having 
every  year  fince  that  time  made  vigorous  ihoots.  '  From 
the  top  of  the  wall  to  the  furface  of  the  earth,  thefe 
roots  have  not  thrown  out  a  fimple  fibre,  but  are  now 
united  into  a  pretty  thick  hard  root. 

“  The  regular  movements  by  which  the  fun-flower  pre- 
fents  its  fplendid  diik  to  the  fun  have  been  known  t <S 
B  2  naturalifts. 


rh°  h“  *»*'*«-.  M.  of  thequeftion  .uh®,  P„. 
produce  anv  //  ,  f  ChemtcaI  reafons  thus  on  the  motions  of  vegetables.  “  Whatever  can 

of  bumingyfulphur,  oTvdlatile ^  °f  bodIee’  heat  andcold>  the  vapour 

not  to  infift  upon  t iTjlZ*  ^  ^  ^  ^  call  ed»^,  But 

from  America,  feem  far  fuperior  in  Quick  ne A  °  ^  dl°naca  mufcipula  lately  brought  into  Europe 

tions  of  (hell-ftfti  and  zoophytes  to  an  internal  1  °  r*  V?.n.ety  annTia^s*  Now  to  refer  the  mufcular  mo- 

of  the  being,  and  to  attribute  the  more  V*  V°  t0  mab.e  ^em  indicative  of  the  perceptivity 

lions  of  pans  Occafioned  by  external  immilfe  it  7*  ° *  eS  t0  certain  mechapical  dilatations  and  contrac- 

•caufes  for  effeas  of  the  fame  kind  'fhe  motions^  ^  ™  C  of  philofophfzing  which  affigns  the  fame 

the  being  to  which  they  belong  *re*  -m.mil  urn* both  cafes  are  equaUy  accommodated  to  the  prefervation  of 

-or  equally  admitted  as iritorions  of  perception  ^  and  Um{°Ym’  and  fKould  be  e<luall>’  deidved  from  mechanifm, 

■her  ,1,  of  thc  I„Z,  Z  ™ f'.V'o  “i  V"  d“™?>  plyCologilS,  who. 

pulfe  in  the  mufcles  of  animals  deDrived  oft),  •  1  "j°  1  j6,  bowels,  the  contraftions  obfervable  upon  external  im~ 
with  perceptivity,  or  to  an  uneafv  fenfation  theTf*  ^  b<frtS,be  a«nb“table  to  an  irritability  unaccompanied 
tion  ;  efpecially  fince  irritability  If  admitted  rt,  f  U°  rfalon  for  entering  into  fo  obfeure  a  difquifi- 

=ted  as  die  caufe  of  die  lefs  exqlifite  and  difrrm't,^  Cal!fe  or  ^  m0tl0ns. ot  vegetables,  muff  a  fortiori  be  adinit- 
exquilite  and  dffcermble  moUons  of  beings  univerfally  referred  to  the  animal  kingdom.'* 


Plants. 


5  See  Pen* 
natuhf  Of- 

tredy  Myti 

tui,  & c. 
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naturalifts,  and  celebrated  by  poets,  both  of  ancient  and 
modem  times.  Ovid  founds  upon  it  a  beautiful  ftory ; 
and  Thomfon  defcribes  it  as  an  attachment  of  love  to 
the  celeftial  luminary. 

‘  But  one,  the  lofty  follower  of  the  fun, 

‘  Sad  when  he  fets,  (huts  up  her  yellow  leaves, 

‘  Drooping  all  night;  and  when  he  vvarrn  returns, 

‘  Points  her  enamour’d  bofom  to  his  ray.’ 

Summer,  line  210. 

Dr  Percival  next  touches  on  motion  ;  he  mentions  co 
rallines,  feapensj,  oyfters,  as  endued  with  the  power 

r  it  1 _ -  ^A  4-V.^ri  hp  fnpnks  in 
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which  conftantly  and  uniformly  exerts  a  felf-moving 
power,  uninfluenced  either  by  chemical  ftimuli,  or  by  ’ 
any  external  impulfe  whatfoever.  This  curious  ihrub, 
which  was  unknown  to  Linnaeus,  is  a  native  of  the  Eaft 
Indies,  but  has  been  cultivated  in  feveral  botanical  gar¬ 
dens  here.  I  had  an  opportunity  of  examining  it  in  the 
colle&ion  of  the  late  Dr  Brown.  See  Hedysarum.— 

I  cannot  better  comment  on  this  wonderful  degree  of 
vegetable  animation  tha*  in  the  words  of  Cicero.  Ina-_ 
nimum  ejl  omne  quod pulfu  agitatur  externo  ;  quod  aulem  ejt 
animal,  id  motucietur  interiore  el  fuo.  _ 

«  1  have  thus  attempted,  with  the  brevity  prefenbed 


Plants;- 


rallines,  feapensj,  oyfters,  Lr-  as  endue  "V  f  by  tbe  laws  of  this  fociety,  to  extend  our  views  of  ani. 

of  motion  in  a  very  fmall  degree,  and  _  P  J  gratify  the  mind  with  the  contempts- 

the  following  manner  «  ^  (f^  te),  in  his  Leffions  to  the  general  aggregate  of 

late  account  of  the  lfland  of  oumat  ,  P  .  _  ^  exaJt  our  conceptions  of  the  wifdomr 

cies  of  coral,  which  the  inhabitants  have  m.ftakenfora  felicity  »  of  Gq(L  PIn  an  undertaking  ne- 


r  icn-niuviiig  — —  - 

mality,  can  fuel,  a  diftinftion  be  denied  to  vegetables, 
poffeffed  of  them  in  an  equal  or  fupenor  degree  .  1  he 
water-lily,  be  the  pond  ‘deep  or  (hallow  m  which  it  grows, 
pufhes  up  its  flower-ftems  till  they  reach  the  open  air, 
that  the  farina  fecundans  may  perform  without  injury 
its  proper  office.  About  feven  in  the  morning  the  (talk 


obliges  me  to  acknowledge,  that  I  review  my  ipccula- 
tions  with  much  diffidence  ;  and  that  I  dare  not  pre- 
fume  to  expe&  they  will  produce  any  permanent  con- 
viaion  in  others,  becaufe  I  experience  an  inftabffity  of 
opinion  in  myfelf.  For,  to  ufe  the  language  of  Tullyr 
NeJcio  quomodo,  dum  lego ,  ajeritior  ;  cum  pofui  librum ,  af- 
r  Jr  •  _ "Ruf  +Viig  is  nerhaos^ 


its  proper  ottice.  About  leven  11.  u,c  're  'n0  0‘mn\s  ilia  elabitur.— But  this  fcepticifm  is  perhaps 

ere&s  ltfelf,  and  the  flowers  nfe  above  .  to  be  afcribed.  to  the  influence  of  habitual  preconcep- 

water:  in  this  ftate  they  continue  t, 11 _four  -  the  after-  to  be  a  deficiency  of  reafonable  proof. 

noon,  when  the  ftalk  becomes  relaxe  >  a  forbefides  the  various  arguments  which  have  been  advan- 

fmk  and  clofe.  The  motions  of  the  fenfitive  pknt  have  For  beiides  the^  1?  ^  it  may  be  fur- 

been  long  noticed  with  admiration,  as  ex  g  ther  urged  that  the  hypothecs  recommends  itfelf  by  its- 

iraft  "Worn  figns  .f  ^X’to  ,Ufc  high,,  analog™  of  wlid, 

fuch  motions  as  criteria  of  a  like  po\  r  conclude  that  the  created  pofllble  fum  of 

ings,  to  attribute  them  in  this  mftance  to  mere  mecha-  ’the  unSrfeS  Thebottom  of  the 

nifm,  aftuated  ffilely  by  e^wnal  impu  e ,  ^s  o  era  overfpread  with  plants  of  the  moft  luxuriant 

from  the  founded  rule  of  philofophizmg,  winch  d  retts  ocean  is  i’  f  fons  of  the  earth  are  covered 

us  not  to  multiply  caufes  when  the  effe fftStoter  3perennialfo^s!  lor  are  the  Alps,  or  the  An- 
the  fame.  Neither  vtill  the  laws  of  cleftncity  b  t  1  P  .  0f  herbage,  though  buried  in  deeps  of  fnow. 

folve  the  phenomena  of  this  animated  v^etab  t  ;  ?°r J\9  “  it  be  imagined  that  fuel,  profufion  of  life  fub- 

leaves  are  equally  affefted  by  the  c°nt?a  ^  eleftnc  rnd  And .*** be^imagu  orPnjoyment?  Ut  m 

non-eleftric  bodies ;  ffiow  no  change  in  ^  rather  with  humble  reverence,  fuppofe,  tliat  vegetables, 

whether  the  atmofphere  be  dry  or  moift ;  and  inftantly  rathe^ with  ;  common  allot- 

c,ofe  -h,n  ,h«..P«U,of »d  ,ta W  Creator  barh  ap- 

burning  fulphur  are  applied  to  t  .  P  portioned  good  to  all  living  things, 4  in  number,  weight, 

.  p  r  r-;„K;iTrgr.  which  thev  affisrn  njba  Mufct/n 


tills  until  t  It  rely  - ,„C  ,  i  ,  .  n- 

tliem  to  the  vis  infita ,  or  irritability,  which  they  affign 
to  certain  parts  of  organized  matter,  totally  ddtindt  Irom, 
and  independent  of,  any  fentient  energy.  But  the  hy¬ 
pothecs  is  evidently  a  folecifm,  and  refutes  itfelf.  For 
*■%  r  .  /-on  nnlv  Lf*  nroved 


NJEA  Mufcipuhy  Vegetable  Motion,  &c. 

To  thefe  ingenious  and  fpirited  observations,  we  Ihall 
fubjoin  nothing,  of  our  own,  but  leave  our  readers  to- 
determine  for  themfelves(c).  Speculations  of  this  kind. 


pothefis  is  evidently  aToleciim,  and  retutes  L  ,  {  d  on  by  fober  men,  will  never  be  productive 

{h.  prefeaceof  m»b*.y  an  only  k  b,  bat  by  tbn  fubrk  fopSn.  or  dm 

naperinnnt  of  rrMUoni  and  the  rde.  of  "■«■«  «  »  ^  ,l„y  „,y  be  nr.de  .be  engine  of 
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/  \  t  vnlnme  of  Tranfaffions  of  the  Linn-tan  Society ,  we  find  Dr  Percival’s  reafoning  very  ably  combated, 

(c)  In  the  2d  volum  J  J  xternai  motions  of  plants  ;  where  it  is  argued,  that  thefe  motions, 

if s  mefi 

rcoenfideWred  (fayThTh TSwe  ffiaft  place 'this  opinion  amongft  the  many  ingenious  flights  of  the  imagma- 
t  on  rnd  fob  ly  flw  that  blind  impulfe  which  leads  us  naturally jto  give  fenfation  and  perceptivity  to  anirn^ 
life"'  and  to  deny  it  to  vegetables ;  and  fo  ftill  fay  with  Ariftotle,  and  our  great  matter  Lmnxus,  Vegetahha  crej- 
ctirJ  &  vivunt ;  animalia  crefcunt ,  vivunt,  fer.uunt .” 
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ffmiate  that  the  fpirit  of  inquiry  fhould  be  fupprefTed, 
becaufe  that  fpirit,  in  the  hands  of  weak  or  of  wicked 
men,  may  be  abufed.  By  thofe,  however,  who  know 
the  bad  confequences  that  maybe  drawn,  and  indeed 
that  have  been  drawn,  from  the  opinions  we  have  now 
given  an  account  of,  our  caution  will  not  be  deemed 
impertinent.  See  Physiology  pqjjim>  and  particularly 
nQ  42,  and  note  (a),  p*  678. 

Plants  growing  on  Animals .  See  Insects  giving  root 
to  Plants . 

Sexes  of  Plants.  See  Sexes,  and  Botany,  fed.  v. 

Colours  of  Plants.  See  Colour  of  Plants. 

Colours  extracted  from  Plants.  See  Co  lour- making. 

35»  etfeq. 

#  Method  of  Drying  and  Preferring  Plants  for  Bota 
ntfls.--  Many  methods  have  been  devifed  for  the  pre- 
fervation  of  plants :  we  fhall  relate  only  thofe  that  have 
been  found  moft  fuccefsful. 

Fir  ft  prepare  a  prefs,  which  a  workman  will  make 
by  the  following  directions.  Take  two  planks  of  a 
wood  not,  liable  to  warp.  The  planks  mult  be  two' 
inches  thick,  1 8  inches  long,  and  1 2  inches  broad.  Get 
four  male  and  four  female  fcrews,  fuch  as  are  common¬ 
ly  ufed  for  fecuring  faih-windows.  Let  the  four  female 
fcrews  be  let  into  the  four  corners  of  ane  of  the  planks, 
and  correfponding  holes  made  through  the  four  corners 
of  the  other  plank  for  the  male  fcrews  to  p.lfs  through, 
fo  as  to  allow  the  two  planks  to  be  fcrewed"  tightly  to¬ 
gether.  It  will  not' be  amifs  to  face  the  bearing  of  the 
male'  fcrews  upon  the  wood  with  iron  plates ;  and  if  the 
iron  plates  went  acrofs,  from  corner  to  corner  of  the 
wood,  it  would  be  a  good  fecurity  againft  the  warp - 
ing. 

Secondly,  get  ha) f:a  dozen  quires  of  large  ft>ft  fpon- 
SY  P^Per  (fuch  as  the  ftationers  call  blcjfom  blotting  pa¬ 
per  is  the  beft),  and  a  few  fheets  of  ftrong  pafteboard. 

The  plants  you  ■  wifh*  to  prtferve  fhould  be-  gathered 
in  a  dry  day,  after  the  fun  hath  exhaled  the  dew  ;  ta¬ 
king  particular  care  to  colled  them  in  that  ftate  where¬ 
in  their  generic  and  fpecific  cliaraders  are  moft  confpH 
cuous.  Carry  them  home  in  a  tin-box  nine  indies 
long,  four  inches  and  a  half  wide,  and  one  inch  and  a 
half  deep.  Get  the  box  made  of  the  thinneft  tinned 
iron  that  can  be  procured  ;■  and  let  tl>e  lid  open  upon 
hinges.  If  any  thing  happens  to  prevent  the  immediate 
ufe  of  the  fpecimens  you  have  colleded,  they  will  be 
kept  frefh  two  or  three  days  in  this  box  much  better 
than  by  putting  them  in  water.  When  you  are  going 
to  preferve  them,  fuffer  them  to  lie  upon  a  table  until 
they  become  limber ;  and  then  they  fhould  be  laid  uporr 
a  pafteboard,  as  much  as  poffible  in  their  natural  form, 
but  at  the  fame  time  with  a  particular  view  to  their  ge- 
neric  and  fpecific  charadefs.  For  this  purpofe  it  will 
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if  it  is  fufficiently  firm  to  allow  of  a  change  of  p  aces 
put  it  upon  a  frefh  pafteboard,  and,  covering  it  with  “ 
frefh  bloffopi-paper,  let  it  remain  in  the  prefs  a  few  days  * 
longer.  The  prefs  fhould  ftand  in  the  fun-fhine,  or 
within  the  influence  of  a  fire. 

When  it  is  perfedly  dry,  the  ufual  method- is  to  fa¬ 
llen  it  down,  with  pafte  or  gum-water,  -  on  the  right-' 
hand  inner  page  of  a  fheet  of  large  ftrong  writing- 
paper.  It  requires  fome  dexterity  to  glue  the  plant 
neatly  down,  fo  that  none  of  the  gum  or  pafte  may^ 
appear  to  defile  the  paper.  Prefs  it  gently  again  for 
a  day  or  two,  with  a  half  fheet  of  bloffom-paper  be-* 
twixt  the  folds  of  the  writing-paper.  When  it  is  quite 
dry,  write  upon  the  left-hand  inner  page  of  the  paper 
the  name  of  the  plant-;  the  fpecific  charader;  the 
place  where,  and  the  time  when,  it  was  found ;  and 
any  other  remarks  you  may  think  proper.  Upon  the 
back  of  the  fame  page,  near  the  fold  of  the  paper, 
write  the  n& me  of  the  plant,  and  then  place  it  in  your 
cabinet.  A  fmall  quantity  of  finely  powdered  arfenic, 
or  corrofive  fublimate,  is  ufually  mixed  with  the  pafte 
or  gum-water,  to  prevent  the  devaftations  of  infeds  ;  - 
but  the  feeds  of  liaves-acre  finely  powdered  will  an- 
fwerthe  fame  purpofe,  without  being  liable  to  cor¬ 
rode  or  to  change  the^  colour  of  the  more  delicate 
plants.  Some  people  p.ut  the  dried  plants  into  the 
fheets  of  writing  paper,  without  faftening  them  down 
at  all ;  and  others  only  fallen  them  by  means  of  fmall 
flipss  of  paper,  pafted  acrofs  the  ftem  or  branches. 
Where  the  fpecies  of  any  genus  are  numerous,  arid  the 
fpecimens  are  fmall,  feveral  of  them  may  be  put  into' 
one  fheet  of  paper. 

Another  more  expeditious  method  iff  to  take  the  - 
plants  out  of  the  prefs  after  the  firft  or  fecond  day; 
let  them  remain  upon  the  pafteboard ;  cover  them  with 
five  or  fix  leaves  of  bloflom  paper,  and  iron  them  with 
a  hot  fmoothing  iron  until  they  *are  perfedly  dry.  If 
the  iron  is  too  hot;  it  will  change  the  colours  ;  but  fome 
people,  taught  by  long  pradice,  will  fucceed  veiy  hap¬ 
pily.  This  is  quite  the  beft  method  to  treat  the  orchis 
and  other  flimy  mucilaginous  plants. 

Another  method  is  to  take  the  plants  when  frefh  ga¬ 
thered,  and,  inftead  of  putting  them  into  the  prefs,  im¬ 
mediately  to  fallen  tlrem  down  to  the  paper  with  ftrong 
gum  water  :  then  dip  a  camel-hair  pencil  into  fpirit-var- 
nifh,  and  varnifh  the  whole  furface  of  the  plant  two  or 
three  times  over.  This  method  Succeeds  very  well  with 
plants  that  are  readily  laid  flat,-'  and  it  preferves  their 
colours  better  than  any  other.  The  fpirit  varnifh  is  made 
thus.  To  a  quart  of  highly  redified  fpirit  of  wine  put 
five  ounces  of  gum  fandarach  ;  two  ounces  of  maftich  in 
drops  ;  <  ne  ounce  of  pale  gum  elemi,  and  one  ounce  of 
oil  of  fp ike-lavender.  Let  it  ftand  in  a  warm  place,  and 


Plants: 


.  A  Y  -  ^  A  11  wm  wu  ui  ipi^iuvcimcr.  u  uaiia  in  a  warm  place,  and 

De  adviiable  to  feparate  one  of  the  flowers,  and  to  dif-  fhake  it  frequently  to  expedite  the  folution  of  the 
play  the  generic  charader.  If  the  fpecific  charader  de-  gums. 

pends  upon  the  flower  or  upon  the  root,  a  particular  Where  no  better  convenience  can  be  had,  the  fpe- 
dilplay  of  that  will  be  likewife  nccefiary.  When  the  cimens  may  be  difpofed  fyttematically  in  a  large  folio* 
p  ant  is  thus  difpofed  upon  the  pafteboard,  cover  it  with’  book  ;  but  a  vegetable  cabinet  is  upon  all  accounts  more 
eight  or  ten  layers  of  fpongy  paper,  and  put  it  into  the  eligible.  In  Plate  CCCXCVII.  there  is  a  fedion  of  a 


prefs.  Exert  only  a  fmall  deg  ree  of  preffure  for  the 
firft  two  or  three  days ;  then  examine  it,  unfold  any  un¬ 
natural  plaits,  redify  any  miftakes,  and,  after  putting 
frefh  paper  over  it,  ferew  the  prefs  harder.  In  about 
three  days  more  feparate^the  plant  from  the  pafteboard; 
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cabinet,  in* the  true  proportions  it  ought  to  be  made, 
for  containing  a  complete  coliedion  of  Britifh  plants." 
By  the  afiiftance  of  this  drawing,  and  the  adjoining 
fcale,  a  workman  will  readily  make  one.  The  drawers 
muft  have,  backs  and  fides,  but  no  other  front  than  a 

fmall 
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f:nalile3ge.  Each  drawer  will  be  14  niches  wide,  and 
10  inches  from  the  back  to  the  front,  after  allowing  lial 
an  inch  for  the  thicknefs  of  the  two  fides,  and  a  quarter 
of  an  inch  for  the  thicknefs  of  the  back.  The  fides  ol 
the  drawers,  in  the  part  next  the  front,  muft  be  Hoped 
ofF  in  a  ferpentine  line,  fomething  like  what  the  work¬ 
men  call  an  ogee.  The  bottoms  of  the  drawers  muft  be 
made  to  Hide  in  grooves  cut  in  the  uprights,  fo  that  no 
fpace  may  be  loft  betwixt  drawer  and  drawer.  After 
allowing  a  quarter  of  an  inch  for  the  thicknefs  of  the 
bottom  of  each  drawer,  the  clear  perpendicular  fpace  m 
each  mult  be  as  in  the  following  table. 


1.  Two  tenths  of  an  inch. 

H.  One  inch  and  two- tenths. 
HI.  Pour  inch,  and  fix  tenth?. 
lVr.  Two  inches  and  three  - 
tenths. 

V.  Seven  inches  and  eight 
tenths. 

VI.  Two  inches  and  two- 
tenths. 

V  li.  Two  tenths  of  an  inch. 

V 1 1  One  inch  and  four-tenths. 

IX.  f wo- tenth*  of  an  inch. 

X.  TWo  inches  and  eight* 
tenths. 

XJ.  One  inch  and  two-tenths. 

X I I.  Three  inches  and  five- 

tends. 

XII I.  Two  inches  and  four- 
tenths. 


XIV.  Three  inches  and  eight 
tenths. 

XV.  Three  inches  and  four 
tenths. 

XVf.  One  inch  and  three 
tenths. 

XVIf.  Two  inches  and  eight 
tenths. 

XVIII.  Six  tenths  of  an  inch. 

-  ;XfX.  Ten  inches 

XX.  One  inch  and  nine- 
tenfhs. 

XXI.  -Four  inches  and  four 
tenth?. 

XXII,  Two  inches  and  fix* 
tenths. 

XXItl.  Or.c  inch  and  two- 
tenths. 

XXIV.  Seventeen  inches. 


This  cabinet  (huts  up  with  two  doors  in  front ;  and 
the  whole  may  ftand  upon  a  bafe,  containing  a  few 
drawers  for  the  reception  of  duplicates  and  papers. 

FoJJU  Plants.  Many  fpecies  of  tender  and  herba¬ 
ceous  plants  are  found  at  this  day,  in  great  abundance, 
■buried  at  confiderable  depths  in  the  earth,  and  convert¬ 
ed,  as  it. were,  into  the  nature  of  the  matter  they  lie 
among  ;  foffil  wood  is  often  found  very  little  altered, 
and  often  impregnated  with  fuhltances  of  almoft  all  the 
different  foffil  kinds,  and  lodged  in  all  the  feveral  ftrata, 
fometimes  firmly  imbedded  in  bard  matter  ;  fometimes 
loofe :  but  this  is  by  no  means  the  cafe  with  the  tenderer 
and  more  delicate  fubjects  of  the  vegetable  world.  Thefe 
are  ufually  iminerfed  either  in  a  black  iffi  flaty  fubftance, 
found  lying  over  the  ftrata  of  coal,  elfe  in  loofe  nodules 
of  ferruginous  matter  of  a  pebble-like  form,  and  they 
are  always  altered  into  the  nature  of  the  fubftance  they 
lie  among :  what  we  meet  with  of  thefe  are  principally 
of  the  fern  kind  ;  and  what  is  very  Angular,  though  a 
very  certain  truth,  is,  that  thefe  are  principally  the 
ferns  of  American  growth,  not  thofe  of  our  own  climate. 
The  moft  frequent  foffil  plants  are  the  polypody,  fpleen- 
wort,  ofmund,  trichomanes,  and  the  feveral  larger  and 
fmaller  ferns  ;  but  befides  thefe  there  are  alfo  found  pieces 
of  the  equifetum  or  horfe.-tail,  and  joints  of  the  ftellated 
plants,  as  the  clivers,  madder,  and  the  like  ;  and  thefe 
have  been  too  often  miftnken  for  flowers;  fometimes  there 
are  alfo  found  complete  graffes,  or  parts  of  them,  as  alfo 
reeds,  and  other  watery  plants  ;  fometimes  the  ears,  of 
corn,  and  not  unfrequently  the  twigs  or  bark,  and.im- 
preffions  of  the  bark,  and  fruft  of  the  pine  or  fir  kind, 
which  have  been,  from  their  fcaly  appearance,  miftakea 
for  the  fkins  of  fifties  ;  and  fometimes,  but  that  very 
rarely,  we  meet  with  moffes  and  fea-plants. 

.Many  of  the  ferns  not  unfrequently  found,  are  of 
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very  lingular  kinds,  and  fome  fpecies  yet  unknown  to 
us  ;  and5 the  leaves  of  fome  appear  fet  at  regular  diftan- 
ces,  with  round  protuberances  and  cavities.  The  ftone* 
which  contain  thefe  plants  fplit  readily,  and  are  often 
found  to  contain,  pn  one  fide,  the  impreflion  of  the. 
plant,  and  oh  the  other  the  prominent  plant  itfelf  : 
and,  befide  all  that  have  been  mentioned,  there  have 
been  frequently  fuppofed  to  have  been  found  with  us 
ears  of  common  wheat,  and  of  the  maize  or  Indian  com ; 
the  fir  ft  being  in  reality  no  other  than  the  common,  end* 
moft  branches  of  the  firs,  and  the  other  the  thicker 
boughs  of  various  fpecies  of  that  and  of  the  pine  kind, 
with  their  leaves  fallen  off ;  fuch  branches  in  fnch  a 
Aate  cannot  but  afford  many  irregular  tubercles  and  pa- 
pill*,  *nd,  in  fome  fpecies,  fuch  as  are  more  regularly 

difpofed.  #  , 

Thefe  are  the  kinds  moft  obvious  in  England  ;  and 
thefe  are  either  immerfed  in  the  flaty  (lone  which  confti* 
tutes  whole  ftrata,  or  in  flatted  nodules,  ufually  of  about 
three  inches  broad,  which  readily  fplit  into  two  pieces 
on  being  ftruck. 

They  are  moft  common  in  Kent,  on  coal-pits  near 
Newcaftle,  and  the  forell  of  Dean  in  Gloucefterftire  ; 
but  are  more  or  lefs  found  about  almoft  all  our  coal-pits, 
and  many  of  our  iron  mines.  Though  thefe  feem  the 
only  fpecies  of  plants  found  with  us,  yet  in  Germany 
there  are  many  others,  and  thofe  found  in  different  fub- 
ftances.  A  wlntifh  ftone,  a  little  harder  than  chalk, 
frequently  contains  them  :  they  are  found  alfo  often  in 
a  grey  flaty  ftone  of  a  firmer  texture,  not  unfrequently 
in  a  blackiih  one,  and  at  times. in  many  others.  Nor 
are  the  bodies  themfelves  lefs  various  here  than  the  mat¬ 
ter  in  which  they  are  contained  :  the  leaves  of  trees  are 
found  in  great  abundance,  among  which  thofe  of  the 
willow,  poplar,  whitethorn,  and  pear  trees,  are  the 
moft  common  ;  fmall  branches  of  box,  leaves  of  the 
olive-tree,  and  {talks  of  garden  thyme,  are  alfo  found 
there  ;  and  fometimes  ears  of  the  various  fpecies  of 
corn,  and  the  larger  as  well  as  the  fmaller  moffes  in  great 
abundance. 

Thefe  fbem  the  tender  vegetables,  or  herbaceous  plants, 
certainly  found  thus  immerfed  in  hard  ftone,  and  buried 
at  great  depths  in  the  earth  :  others  of  many  kinds  there 
are  alfo  named  by  authors  *,  but  as  in  bodies  fo  imper¬ 
fect  errors  are  eafily  fallen  into,  thefe  feem  all  that  can 
be  afeertained  beyond  mere  conjecture. 

Plants,  method  of  preferving  them  in  their  original 
Jhape  and  colour .  Wafli  a  fufficient  quantity  of  fine  fand*. 
fo  as  perfectly  to  feparate  it  from  all  other  fubftances  ; 
dry  it ;  pafs  it  through  a  fieve  to  clear  it  from  any  grofs 
particles  which  would  not  rife  in  the  wafting  :  take  an 
earthen  veffel'of  a  proper  fize  and  form,  for  every  plant 
and  flower  which  you  intend  to  preferve  ;  gather  your 
plants  and  flowers  when  they  are  in  a  ftate  of  perfection, 
and  in  dry  weather,  and  always  with  a  convenient  por¬ 
tion  of  the  {talk  :  heat  a  little  of  the  dry  fand  prepared 
as  above,  and  lay  it  in  the  bottom  of  the  veffel,  fo  as 
equally  to  cover  it ;  lay  the  plant  or  flower  upon  it,  fo 
as  that  no  part  of  it  may  touch  the  fides  of  the  veffeb 
lift  or  ftake  in  more  of  the  fame  fand  by  little  upon  it, 
fo  that  the  leaves  may  be  extended  by  degrees,  and  with¬ 
out  injury,  till  the  plant  or  flower  is  covered  about  two 
inches  thick  :  put  the  veffel  into  a  ftove',  or  hot-houfe, 
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/land  there  a  day  or  two*  or  perhaps  more,  according  to 
the  thicknefs  and  fucculence  of  the  flower  or  plant ; 
then  gently  (hake  the  fand  out  upon  a  fheet  of  paper, 
and  take  out  the  plant,  which  hyou  will  And  in  all  its 
beauty,  the  fhape  as  elegant,  and  the  colour  as  vivid  as 
when  it  grew. 

Some  flowers  require  certain  little  operations  to  pre¬ 
serve  the  adherence  of  their  petals,  particularly  the  tulip; 
with  refpeft  to  which  it  is  neceflary,  before  it  is  buried 
in  the  fand,  to  cut  the  triangular  fruit  which  rifes  in  the 
middle  of  the  flower  ;  for  the  petals  will  •  then  remain 
.more  firmly  attached  to  the  flalk. 

/  A  hortus  flccus  prepared  ip  this  manner  would  be 
one  of  the  molt  beautiful  and  ufeful  curiofities  that 
can  be. 

Moving  Plant.  See  Hedysarum* 

Sea  Plants .  See  Sea  Plants , 

Senfuive  Plant.  See  Mimosa  and Sensiti?*  Plant. 

Plant  Lice ,  Vine-fretters^  or  Pucerous .  See  Aphis. 
PLANTA^plant.  See  Plant. 

Planta  Faminea, ,  a  female  plant,  is  one  which  bears 
female  flowers  only.  It  is  oppofed  to  a  male  plant, 
which  bears  only  male  flowers  ;  and  to  an  androgynous 
one,  which  bears  flowers  of  both  fexes.  —  Female  plants 
are  produced  from  the  fame  feed  with  the  male,  and  ar¬ 
range  themfelves  under  the'clafs  of  dicecia  in  the  fexuai 
method. 

PLANTAGENET,  the  furname  of  the  kings  of 
•England  from  Henry  II.  to  Richard  III.  inelufive.  An¬ 
tiquarians  are  much  at  a  lofs  to  account  for  the  origin 
of  this  name ;  and  the  beft  derivation  they  can  find  for 
it  is,  that  Fulk,  the  firft  earl  of  Anjou  of  that  name, 
being  flung  with  remorfe  for  fome  wicked  aftion,  went 
in  pilgrimage  to  Jerufalem  as  a  work  of  atonement ; 
where,  being  foundly  fcourged  with  broom  twigs,  whicli 
grew  plentifully  on  the  fpot,  he  ever  after  took  the  fur- 
name  of  Plantagenet  or  broomjlalk,  which  was  retained 
fcy  his  noble  pofterity. 

PLAN  PAGO,  plantain  ;  a  genus  of  the  mona- 
gynia  order,  belonging  to  the  tetrandria  clafs  of  plants, 
lo  this  genus  Linnaus  has  joined  the  coronopus  and 
pfylhum  of  Tournefort.  The  firft  of  thefe  is  called 
lyrtfkom,  the  latter  fea-wort.  Of  thefe  there  are  feveral 
aiiunct  fpecies,  and  fome  varieties;  but  as  they  are  rare¬ 
ly  cultivated  in  gardens,  we  fhall  not  enumerate  them 
here,  and  fhall  only  mention  fuch  of  them  as  grow  na¬ 
turally  in  Britain.  Of  the  plantain  there  are  the  fol¬ 
lowing  forts:  The  common  broad-leaved  plantain,  call¬ 
ed  weybread;  the  great  hoary  plantain,  or  lambs-tongue ; 
the  narrow-leaved  plantain,  or  ribwort*,  and  the  follow¬ 
ing  varieties  have  alfo  been  found  in  England,  which 
are  accidental ;  the  befom-plantain  and  rofe-plantairw 
i  he  plantains  grow  naturally  in  paftures  in  moft  parts 
of  England,  and  are  frequently  very  troublefome  w  eeds. 

e  common,  plantain  and  ribwort  plantain  are  both 
tiled  in  medicine,  and  are  fo  well  known  as  to  need  no 
defcnpt.on.,  They  are  faid  to  be  (lightly  aftringent ; 
*nd  the  green  leaves  are  commonly  applied  to  frelh 
wounds  by  the  common  people. 

Of  the  coronopus,  or  bnckfhorn  plantain,  there  are  two 
varieties  growing  in  England,  viz.  the  common  buckf- 

WlVVh‘Ch  gr,°WS  Plentifu%  on  hwths  everywhere; 
and  the  narrow-leaved  Welch  fort,  which  is  found  upon 
many  of  the  Welch  mountains.  The  firft  of  thefe  was 
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formerly  cultivated  as  a  falad  herb  in  gardens,  But  has  Hartaia 
■  been  long  bamfhed  from  thence  for  its  rank  difagreeable  I! 
flavour  ;  it  is  fometimes  ufed  in  medicine.— There  has  PIar'ter" 
been  one  fpecies  of  pfyllium  or  fkawort  found  grow-  ft,p'  , 
mg  naturally  in  England,  which  is  ufed  in  medicine, 
lb  was  found  in  the  earth  thrown  out  of  the  bottom 
of  the  canals  which  were  dug  for  the  Chelfea  water¬ 
works,  where  it  grew  in  great  plenty:  The  feeds  of 
it  mult  have  been  buried  there  fome  ages ;  for  no  per- 
fon  remembers  any  of  the  plants  growing  in  that  neigh- 
bourhood  before.  The  feeds  of  this  fpecies  are  fometimes 
uled,  as  they  are  imported  from  the  fouth  of  France. 
PLANTAIN.  See  Plantago. 

PuNTdiN-Tree.  See  Musa. 

PLANTATION,  iu  the  Weft  Indies,  denotes  a- 
•fpot  of  ground  which  a  planter,  or  perfon  arrived  in  a 
iiew  colony,  pitches  on  to  cultivate  for  his  own  ufe,  or 
ts  afiigned  for  that  purpofe.  However,  the  term  plan- 
,yton  is  often  ufed  in  a  term  fynonymous  with  colony.. 

See  Colony.  1 

PLANTERSHIP,  in  a  general  fenfe,  the  bufinefs 
of  a  planter. 

Plantership,  in  the  Weft  Indies,  denotes  the  ma¬ 
nagement  of  a  fugar  plantation,  including  not  only  the 
cultivation  of  the  cane,  but  the  various  proce/fes  for  the 
extraaion  of  the  fugar,  together  with  the  making  of  fu- 
gar-fpmts.  See  Rum,  Saccharum,  and  Sugar. 

To  effe&  a  defign  fo  comprehenfive,  it  is  neceflary  for 
a  planter  to  underftand  every  branch  of  the  art  precifely, 
and  to  ufe  the  utmoft  attention  and  caution  both  in  the 
laying  down  and  executing  of  his  plans.  It  is  there¬ 
fore  the  duty  of  a  good  planter  to  inlped  every  part  of 
his  plantation  with  his  own  eyes;  to  place  his  provifions, 

(tores,  and  utenflls,  in  regular  order,  and  in  fafe  repofi- 
tones  ;  that  by  preferving  them  in  perfedion,  all  kinds 
of  waite  may  be  prevented. 

But  as  negroes,  cattle,  mules,  and  horfes,  are  as  it 
were  the  nerves  of  a  fugar-plantation,  it  is  expedient  to 
treat  that  fubjeft  with  fome  accuracy. 

.  P/Ntgro»t,  Cattle,  &c.]  In  the  firft  place,  then,  as 
it  is  the  intereft  of  every  planter  to  preferve  his  negroes  ,  ' 
m  health  and  ftrength  ;  fo  every  aft  of  cruelty  is  not  lefs 
repugnant  to  the  matter’s  real  profit,  than  it  is  contrary 
to  the  laws  of  humanity:  and  if  a  manager  confiders  his 
own  cafe  and  his  employer’s  intereft,  he  will  treat  all 
negroes  under  his  care  with  due  benevolence ;'  for  good 
difcipline  is  by  no  means  inconfiftent  with  humanity  • 
on  the  contrary,  it  is  evident  from  experience,  that  he 
who  feeds  his  negroes  well,  proportions  their  labour  to- 
their  age,  fex,  and  ftrength,*  and  treats  them  with  kind- 
nels  and  good  nature,  will  reap  a  much  larger  nrodudf, 
and  with-  infinitely  more  eafe  and  felf-fatisfaftion,  than 
the  moft  cruel  talkmafter,  who  ftarves  his  negroes,  or 
chaftifes  them  with  undue  feverity.  Every  planter  then  Mart{„  „ 
who  w.(hes  to  grow  nch  with  eafe,  mult  be  a  good  eco-  pL.rjil, 
nornift ;  muft  feed  lus  negroes  with  the  moft  whoiefome 
food,  fufncient  to  preferve  them  in  health  and  vigour 
Common  experience  points  out  the  methods  by  which  a 
planter  may  preferve  his  people  in  health  and  ftrength. 
oome  of  his  moft  fruitful  land  (hould  be  allotted  to  each 
negro  in  proportion  to  his  family,  and  a  fufficient  por¬ 
tion  of  time  allowed  for  the  cultivation  of  it ;  but  be- 
caufe  fuch  allotment  cannot  in  long  droughts  produce 
enough  for  his  comfortable  fupport,  it  is  the  incumbent 

duty 
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*?hnt:r-  -duty  of  a  good  planter  to  have  always  his  Acres  well 

\  -.1  * _  ^e,rr,c  nr  Pfiaoes.  befides  pota- 


filled  with  Guinea  corn,  yams,  or  eddoes,  befldes  pota¬ 
toes  growing  in  regular  fucceffion :  for  p  e£® 

cheenulnefs  of  heart,  as  well  as  ftrength  of  body ;  by 
.which  more  work  is  effefted  in  a  day  by  the  fame  hands 

than  in  a  week  when  enervated  by  want  and  feverity. 

Scanty  meals  may  fuftain  life  4  but  it  is  evident,  that 
more  is  requifite  to  enable  a  negro  or  any  other  perfon 
-to  ao  through  the  neceflary  labours.  He,  therefore, 
-who  will  reap  plentifully,  mull  plant  great  abundance  o. 
qirovifions  as  well  as  fugar-canes ;  and  it  is  nature  s  eco¬ 
nomy  fo  to  fruftify  the  foil  by  the  growth  of  yams, 
plantains,  and.  potatoes,  as  to  yield  better  liarvefts  of  fu- 
o  ar,  by  that  very  means,  than  can  be  produced  by  many 
■other  arts  of  cultivation.  Plantains  are  the  principal 
fupport  of  all  the  negroes  in  Jamaica;  and  are  alfo  much 
cultivated,  at  great  expence  of  manure,  m  Barbadoes; 
but  ought  not  to  be  folely  depended  -upon  in  climates 
Jubiedt  to  hurricanes.  A  .celebrated  planter  and  econo- 
mift  of  the  lalt  mentioned  illand,  who  raifed  an  immenle 


their  own  apparent  intereft,  which  cannot  be  fervdd. 
more  effeftually  than  by  faving  the  labour  of  human 
hands,  in  all  cafes  where  the  labour  of  brutes  can  be 
fubftituted ;  and  for  that  end,  no  means  of  preferving 
thofe  creatures  in  health  and  llrength  ought  to  be  nC- 

S  The  firft  care  therefore  is  to  provide  plenty  and  Va¬ 
riety  of  food.  In  crop-time,  profufion  of  cane -tops  may 
be  had  -for  the  labour  of  carriage;  but  they  will  be  mort 
wholefome  and  nutritious  if  tedded  like  hay  by  the  fun  $ 
heat,  and  fweated  by  laying  them  in  heaps  a  few  day* 
before  they  are  eaten.  In  this  feafon  of  abundance, 
great  ricks  of  cane-tops  (the  butt  ends  tilrned  inwards) 
(Tiould  be  made  in  the  mod  convenient  corner  of  each 
field,  to  fupply  the  want  of  pafturage  and  other  food  a . 
and  thefe  are  very  wholefome  if  chopped  into  fmaU  parts, 
and  mixed  fometimes  with  common  fait  or  fprinkled 
with  melafies  mixed  with  water  :  but  yet  the  cattle  re¬ 
quire  change  of  food  to  preferve  them  in  ftrength;  fuch 
as  Guinea  com,  and  a  Variety  of  grafs,  which  every  foil 
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of  1 2  acres  of  plantains.  How  that  excellent  .produce 
-came  to  be  fo  long  neglected  in  feme  ofithe  iflands  it  is 
hard  to  guefs ;  but  at  prefent  the  neglect  feems  to  be 
founded  upon  a  vulgar  error,  that  plantains  cannot  thrive 
in  any  other  than  low  moift  foils.  In  filch  .places,  no 
-doubt,  they  flourifh  moil  luxuriantly;  but  jet  they 
thrive  and  bear  fruit  abundantly  on  mountains  and  in 
marihes,  and  in  the.drieft  black  mould  upon,  marie  or 
rocks,  and  even  b  fliarp  gravelly  foils,  as  may  be  evinced 
by  numberlefs  iaftances.  , 

,  However  plenty  of  wholefome  food  may  be  condu¬ 
cive  to  health,  there  are  alfo  other  means,  equally  necef¬ 
lary  to'ftirjjgth  and  the; longevity  of  negroes,  well  worth 
the  planter’s  attention:  and,  thofe  are,  to  chooie  airy 
-dry  fituatiQUS.far  their  houfes;  and  to  obferve  frequently 
.that  they  he  .kept.,  clean,  in  good  repair,  and  perfect  y 
water-tight;  for  naftinefs, -and  the, inclemencies of wea¬ 
ther,  generate  the  moft -.malignant  difeafes.  -If  theie 
houfes  are  fituated  alfo  in  regular  order,  and  at  due 
-diftances,  the  fpacee  may  at  oiKe  Jrevent  general  deva¬ 
stations  by  fire,  and  furnifh  plenty  of  fruits  and  pot¬ 
herbs,  to  pleafe  an  unvitiated  palate,  and  to: .purity  the 
blood.  Thus  then  ought  every  planter -to  treat  his  ne- 
irroes  with  .tendernefs  and  generofity,  that  they  may  be 
induced  to  love  and  obey  him  out  of  mere  gratitude,  and 
-become  real  good  beings  by  the -imitation  of  his  beha¬ 
viour  ;  and  .therefore  a  good  planter,  for  his  own  eafe 
and  happinefs,  will  be  careful  of  fettrng  a  good  ex- 

^Having  thus  hiptqd  the  duties  of  a  planter  to  his 
-negroes,  let  the  next  care  be  of  cattle,  mules,-and  liorfes. 
The  planters  of  Barbadoes.  (who  are  perhaps  the  molt 
foilful  of  all  others,  and  exact  to  a  nicety  in  calculations 
of  profit  and  lofs),  are,  with  refpeft  to  their  cattle,  the 
moft  remifs  of  any  in  all  the  iilands ;  as  if  .the  carriage  of 
canes  to  the  mill,  and  of  plantation-produce  to  the  mar- 
'ket,  was  not  as  eflential  as  any  other  branch  of  p.anter- 
Ihip.  At  Barbadoes,  in  particular,  the  care  oi  theie 
animals  is  of  more  importance;  becaufe  the  foil,  worn 
out  by  long  culture,  cannot  yield  any  produce  without 
"plenty  of  dung.  Some  planters  are  neverthelefs  fo  in- 
Tenioufly  thrifty,  ,  as  to  carry  their  canes  upon  negroes 
&I* ;  afting  in  that  refpeft  diametrically  oppofite  to 


But  fince  that  Variety  is  not  to  be  had  dunng  thole 
fevere  droughts  to  which  hot  climates  are  liable,  and 
much  lefs  in  thofe  fmall  iflands  which  cannot  furnifh 
large  trafts  of  meadow-lands  for  hay,  the  only  refource 
is  the  fodder  of  cane-tops  or  tedded  Guinea  corn  leaves  4 
which,  arewery  nutritious,  and  may  be  preferred  in  per¬ 
fection  for  more  than  a  whole  year,  provided  the  tops 
or  Guinea-corn  are  well  tedded  for  three  or  four  hot 
days  as  they  lie  fpread  in  the  -field  $  and  then,  being  tied 
into  bundles  or  flieaVes,  muft  lie  in  the  hot  fun  for  three 
or  four  days  more,  when  they  may  be  fit  to  be  put  up 
into  ricks.  The  beft  method  of  making  them  is  in  an 
oblong  figure,  about  30  feet  in  length,  and  16  or  18 
feet  wide-;  fevert  feet  high  at  the  fides,  and  from  thence 
Hoping  like;  the  roof  of  an  houfe,  the  ridge  of  which 
muft  be  thatched  very  carefully ;  for  the  fides  may  be 
fecured  from- wet  by  placing  the  bundles  with  the  butts 
upwards  towards  the  ridge,  in.ceurfes,  and  lapping  the 
upper  over,  the  lower  courfe. 

The -bell  method- of  -forming  thofe  ricks  is  to  place 
the  firft  courfe  of  bundles  all  over  the  bafe  one  way ; 
the  fecond- courfe .  reverfely-;  and  fo  alternately  till  the 
rick  be  finilhed.  i  .  ^  .  . 

When  cattle  are  to  be  fed  with  this  fodder,  it  muft  be 
dbferved  to  take  down  the  bundles  from  the  top,  at  the 
Weft  end- of  the  rick,  to  the  bottom  ;  for  ell  thefe  ricks 
muft  ft  and  eaft  and  weft  lengthwife,  as  well  to  fecure 
them  from  being  overturned  by  high  winds,  as  for 
the  convenience  of  preferving  them  from  wet,  -which  can¬ 
not  be  done  when  ricks  are  made  round.  By  this 
hulbandry,  an  herd  of  cattle  may  be  kept  in  ftrength, 
either  in  fevere  droughts,  or  in  wet  feafons  when  grafs 
is  puro-ative ;  and  thus  the  noceffity  or  expence  of 
large  paflures  may  be  totally  faved.  The  hay-knife 
ufed  in  England  forcutting  hay,  anfwers  for  cutting 

ricks  of  tops.  #  ,  .  .  , 

The  method  of  tedding  Guinea-corn  to  make  a  kind 
of  hay,  will  require  a  little  explanation  here.  When 
Guinea  corn  is  planted  in  May,  and  to  be  cut  down  in 
July,  in  order  to  bear  feed  that  year,  that  cutting,  ted¬ 
ded  properly,  will  make  an  excellent  hay,  which  cattle 
prefer  to  meadow-hay.  In  like  manner,  after  Guinea* 
corn  has  done  bearing  feed,  the  after  crop  will  furnifh  a 
|  great 
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ffcr.t  abundance  of  that  kind  of  fodder  which  will  keep 
well  In  licks,  for  two  or  three  years. 

The  next  care  of  a  planter  is  to  provide  iliade  for  his 
cattle ;  either  hv  trees  where  they  are  fed  in  the  heat 
of  the  day,  if  his  foil  requires  not  dung ;  or  by  building 
n  flat  fhade  over  the  pen  where  cattle  are  confined  for 
making  it.  That  fuch  (hades  are  effentially  neceffaiy 
to  the  well-being  of  all  animals  in  hot  weather,  is  appa¬ 
rent  to  every  Common  obferver,  who  cannot  fail  of  fee¬ 
ing  each  creature  forfaiting  the  moll  luxuriant  paflures 
in  the  heat  of  the  day  for  the  fake  of  fhade  ;  thus  con¬ 
vincing  the  owners,  by  inhindlive  argument,  that  fhade 
is  almofl  as  neceflary  to  the  well-being  of  the  brute 
creatures  as  food.  Yet,  notwithflanding  that  demon- 
flration  from  the  unerring  courfe  of  nature,  throughout 
all  our  i (lands  (except  in  a  .very  few  inftances),  thefe 
poor  creatures  are  expofed  to  the  fcorching  fun-beams 
without  mercy.  Such  inhuman  negleft  is  not  always 
to  much  the  effeCl  of  inattention  as  cf  a  iniiiaken  no¬ 
tion  that  fnades  are  impedimental  to  the  making  of 
much  dung ;  but  a  flat  ihade,  covered  with  cane-trafh, 
may  be  fo  made  as  to  let  rain  pafs  through  it  without 
ndmiflion  of  fun-beams.  This  will  do  for  cattle  ;  but 
mules,  which  are  Spirited  creatures,  and  work  them- 
felves  by  draught  into  a  foaming  heat,  fhould  be  put  in¬ 
to  a  warm  liable,  until  quite  cool :  for  turning  them 
loofe  to  pall nre  when  fo  hot,  is  probably  the  caufe  of 
their  definition  by  the  glanders. 

if  the  care  of  providing  ihade  for  brute  creatures  is 
fo  much  the  duty  and  interefl  of  their  owners,  how 
much  more  is  it  agreeable  to  the  laws  of  humanity  to 
provide  fhade  for  human  creatures  travelling  upon  '  the 
high-roads  in  this  hot  climate?  Nothing  furely  of  fo 
much  beauty  colts  fo  little  expence  as  planting*  cocoa- 
nut  or  fp reading  timber  trees  in  avenues  along  the  high¬ 
ways,  if  each  proprietor  of  the  lands  adjoining  hath  any 
mfle  of  elegance,  or  feeling  for  other  men  :  but  both 
tnofe  kinds  of  trees  will  yield  alfo  great  profit  to  the 
proprietor,  by  furnifhing  him  with  timber,  when  per¬ 
haps  not  otherwife  to  be  had;  or  with  a  delicious  milk, 
htted  by  nature  to  cool  the  eficrvefcence  of  the  blood 
M  this  hot  region;  and  alfo  to  improve  the  fpirits  made 
from  fugar  to  the  delicacy  and  foftnefs  of  arnick.  Co¬ 
coa-nut  and.  eabbage,trees  are  both  very  beautiful  and 
mady,  bearing  round  heads  of  great  expanfiou,  upon 
natural  trunks  or  pillars  of  elegant  proportion,  and  of 
fuch  an  height  as  to  furnifh  a  large  fhade,  with  a  free 
circulation  of  air  equally  refrefhing  to  man  and  bead. 

1  he  common  objection  of" injury  to  canes  by  the 
roots  of  fuch  trees  growing  on  their  borders,  may  be 
vahJy  removed  by  digging  a  fmall  trench  between  the 
eanes  and  trees,  which  may  intercept  their  roots,  and 
oblige  them  to  feck  fudenaiice  in  the  common  road. 

J.et  it  alfo  be  confidered,  befides  the  benefits  above  fug. 
geited,  that  the  planter  will  thus  beautify  his  edate  to 
ine  refemblance  of  a  moll  fumptuous  garden.  And 
probably  that  very  beauty,  might  not  only  render  the 
Elands  more  healthful  to  the  inhabitants,  bv  preferviho- 
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them  Ircm  levers  kindled  by  the  burning'  fun-beams, 
but  alfo  much  more  fruitful  by  making  the  weather  more 
feafonable;  for  as,  by  cutting  down  all  its  woods,  an  hot 
country  becomes  more  fubjett  to  excelfive  droughts;  fo, 
by  replanting  it  in  the  manner  above  deferibed,  this  in¬ 
convenience  would  probably  be  prevented. 

Let  then  the  planter  be  kind  not  only  to  his  fellow- 
creatures  but  merciful  to  his  beads;  giving  them  plenty 
and  variety  of  wholefome  food,  clear  water,  cool  (hade, 
and  a  clean  bed,  bleeding  them  after  a  long  courfe  of 
hard  labour,  currying  their  hides  from  filth  and  ticks  (a)- 
affording  them  fait  and  other  pbvfic  when  necefTary; 
protecting  them  from  the  flaying  Vope-lafhes  of  a  cruel 
driver  (who  needs  no  other  inftrnmeut  than  a  goad)  ; 
proportioning  their  labour  to  their  flrengtb  ;  and  by 
every  art  rendering  their  work  as  eafy  as  poffible.  The 
general  management  of  planters  is  not,  perhaps,  more 
defedhve  in  any  other  refpecl  than  in  this:  for,  bv 
pairing  the  cattle  unequally,  and  by  the  drivers  ill  con- 
duift  in  writhing  to  the  right  and  left,  the  poor, creatures 
are  fatigued  by  much  needlefs  labour.  An  liorf'd  ought 
therefore  to  be  harnefled  before  them  as  a  leader.  This 
docile  creature,  by  being  led  in  a  ftraiglit  line,  willfoon 
learn  to  be  an  unerring  guide,  and  the  cattle  will  fol¬ 
low  in  the  fame  direction  with  united  ftrer.gth,  and  con- 
fequently  with  more  efTcft  and  lefs  fatigue  to  each  indi- 

The  Portnguefe  of  Madeira,  by  their  poverty  and 
fcantmefs  of  pafture,  breed  the  fmailed  kind  of  cattle  ; 
and  yet  one  yoke  of  them  will  draw  a  much  greater 
weight  than  a  pair  of  our  largeft  oxen,  folely  by  an 
equal  exertion  of  their  joint  drength.  That  equality 
or  evennefs  of  draught  is  preferved  by  boring  gimblet 
holes  through  their  horns,  within  two  inches  of  the 
points,  and  running  a  thong  of  leather  through  thofe 
holes,  fo  as  to  tie  the  horns  of  each  pair  at  Inc  inches 
diftance  from  each  other.  By  this  ligature  the  pair  of 
cattle  are  abfolntely  hindered  from  turning  different 
wavs,  and  draw  in  an  even  direaion  with  united  force. 
Thus  it  appears  evidently  from  reafon,  as  well  as  from 
experience,  that  the  labour  of  our  beads  may,  by  a  little 
contrivance,  be  rendered  more  eafy  and  effectual’. 

Of  the  Culture  of  rarious  Soils .]  In  the  Britifh  fugar* 
colonies  there  is  as  great  a  variety  of  foils  as  in  any 
country  of  Europe  ;  fome  naturally  very  rich  or  fruit¬ 
ful,  yielding  a  luxuriant  product  with  little  labour  or 
culture.  This  fruitful  foil  is  of  three  kinds :  a  loofe 
hazel  mould  mixed  with  fand,  like  that  of  St  Clirido* 
plier’s,  and  is  the  belt  in  the  known  world  for  produ¬ 
cing  fugar  in  great  quantity,  and  of  the  bed  quality. 
The  brick  mould  of  Jamaica  is  ibmewhat  of  the  fame 
nature,  and  next  in  value  ;  and  then  the  various  mix¬ 
tures  of  mould  and  gravel,  to  be  found  in  veins  or  plats 
over  all  the  other  Elands.  When  any  of  thefe  foils  are 
exhauded  of  their  fertility  by  long  and  injudicious  cul¬ 
ture,  they  may  be  redored  by  any  kind  of  dung  well 
rotted;  for  thefe  («)  warm  foils  cannot  bear  hot  un- 
rottenldting,  without  being  laid  fallow  for  a  confider- 
L  able 
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W  Ihefe  foils,  which  are  naturally  loofe  and  upon  marie,  Mr  Martin  calls  hot  fils;  and  thefe,  he  fays,  have 
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able  time  after  it.  Another  improvement  is  by  fea- 
fand  or  fea-weed;  or  by  digging  m  the  cane-trafh 
'  into  deep  lands,  and  by  letting  it  lie  to  rot  for  feme 
months.  A  third  method  is,  by  ploughing  and  laying 
it  fallow  ;  and  the  fourth  method  (the  belt  of  all),  is 
bv  folding  the  fallows  by  Iheep.'  But  this  can  be  prac- 
tiled  only  where  there  are  extenfive  paftures ;  nor  can 
the  plough  be  employed  where  the  (oil  abounds  with 
large  Hones.  In  that  cafe,  hbwever,  the  former  me¬ 
thod  of  digging  in  trafh  will  be  nearly  as  effeCted, 
though  more  expenfive,  by  hand  labour  or  hoe-plough- 

^  The  next  belt  foil  for  producing  good  fugar  is  a 
mould  upon  clay,  which  if  (hallow  requires  much  cul¬ 
ture-  and  good  labour,  or  its  produce  will  be  (mail  in 
quantity,  though  of  a  ftrong  grain  and  bright  colour, 
fo  as  to  yield  moft  profit  to  the  refiner  of  any  fugar, 
except  that  produced  from  an  hazel  or  gravelly  foil,  as 
before-mentioned.  All  the  black-mould  foils  upon  marie 
are  generally  fruitful,  and  will  take  any  kind  of  dung ; 
but' v  *  d  not  fo  ftrong  or  large-grained  fugar.  Marie, 
however,  of  a  white,  yellow,  or  blue  colour,  or  rich 
mould  from  wafhes,  or  afhes  of  every  kind,  are  excellent 
for  every  ftrong  foil,  as  the  chief  ingredient  in  the  com- 
poft  of  dung  :  either  of  them  will  do  alone  for  ftift 
lands  •,  but  the  yellow  and  chocolate  marie  are  the  mod 
foapy,  and  the  richeft  kind  of  manure  (except  fine 
mosld)  for  all  ftiff  lands.  If  tliefe  are  well  opened, 
pulverized  by  culture,  and  mixed  with  hot  dung,  or 
any  kind  ofloofe  earth  or  marie,  they  will  produce  as 
plentifully  as  lighter  foils:  and  all  kinds  of  clay-foils, 
except  that  of  a -white  colour,  have  tliefe  two  advanta¬ 
ges  above  the  fineft  gravel  foils,  that  they  do  notfcorch 
foon  by  dry  weather,  and  never  grow  weary  of  the  lame 
manure,  as  moft  other  foils  do. 

The  extraordinary  hand-labour  bellowed  m  making 
dung,  may  be  faved  by  the  art  of  caving,  now  in  gene¬ 
ral  ufe  in  England.  Ten  mules  or  horfes,  and  two  light 
tumbrels  with  broad  wheels,  and  ten  able  negroes,  may, 
by  the  common  ufe  of  fpades,  (hovels,  and  light  mat¬ 
tocks,  or  grubbing  hoes,  make  more  dung  than  60  able 
negroes  can  do  in  the  prefent  methods. 

If  marie  lies  upon  rifing  ground,  or  in  hillocks,  as  it 
often  does,  the  pit  is  to  be  opened  at  the  foot  ol  the 
declivity ;  which  being  dug  inwards,  till  the  bank  is 
three  feet  high,  then  it  is  to  be  caved  thus.  Dig  an 
hollow  fpace  of  iz  or  18  inches  deep  under  the  foot  ot 
the  bank ;  then  dig  into  each  fide  of  it  another  perpen- 

^  *1  r  1  .  J  ▼  O  *  ri \xr inP  rrOTtl 


me  Ucuiiv  j  ti  iv.ii  1  j  r 

dicular  cut  of  the  fame  depth,  and  1 3  inches  wide  from 
the  top  of  the  bank  to  the  bottom:  that  being finilhed, 
make  a  fmall  trench  a  foot  or  two  from  the  brink  ot 
the  bank ;  pour  into  it  watermill  full ;  and  when  that 
is  done,  fill  it  again,  till  the  water  foakmg  downward 
makes  the  marie  feparate  and  fall  down  all  at  once. 
This  may  be  repeated  till  the  pit  rifes  to  50  feet  high  ; 
and  then  many  hundreds  of  cart-loads  of  marie  may  be 
thrown  down  by  four  negroes  in  two  hours}  from 
whence  it  may  be  carted  into  cattle-pens  or  laid  out  up¬ 
on  lands,  as  occafion  requires.  Five  or  fix  negroes  with 
fpades  or  (hovels  will  keep  two  or  three  tumbrels  em- 
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ployed,  according  to  the  diftance  of  cartage  :  and  thus  Planter. 

as  much  dung  may  be  made  by  ten  negro  men  as  will  _ 

dung  richly  at  lead  70  or  80  acres  of  land  every  year, 
and  laid  out  alfo  with  the  afliftance  of  cattle-carts  :  An 
improvement  highly  worth  every  planter’s  confideration, 
when  negroes  and  feeding  them  are  fo  expenfive  5  and 
this  is  no  fpeculation,  but  has  been  confirmed  by  prac¬ 
tice.  In  level  lands,  the  fame  operation  may  be  as  ef¬ 
fectual,  provided  the  mouth  of  the  pit  be  opened  by 
gradual  defeent  to  any  depth  :  but  when  marie  is  to  be 
found  on  the  fides  of  hills,  the  operation  is  lefs  laborious 
for  the  horfes.  But  if  the  furface  of  the  marie-pits 
(as  it  often  happens)  be  covered  with  clay  or  ftift  ioil, 
fo  that  the  water  cannot  quickly  foak  from  the  trench 
above  ;  in  that  cafe,  pieces  of  hard  wood,  made  like 
piles,  four  feet  long,  and  four  inches  fquare,  pointed  at 
one  end,  and  fecured  at  the  other  fquare  head  by  an  iron 
clamp,  may  be  driven  by  heavy  mauls  into  the  trench, 
as  fo  many  wedges,  which  will  make  the  caved  part 
tumble  down:  but  a  (kilful  eye  muft  watch  the  laft  ope¬ 
ration,  or  the  labourers  may  be  buried  or  hurt. 

But  then  day-foils  that  are  level,  and  fubject  to  be 
drowned,  or  to  retain  water  in  ftagnated  pools,  can  ne¬ 
ver  be  made  fruitful  by  any  kind  of  mature,  without 
being  firft  well  drained:  for  water  lying  upon  any  foil 
will  moft  certainly  transform  it  to  a  ftiff  unfruitful  clay} 
as  appears  evidently  by  the  bogs  of  Ireland,  the  fens  or 
Lincoln  and  Cambridge(hire,  and  even  by  the  ponds  of 
Barbadoes  fituated  in  the  deepeft  and  lighted  black 
mould ;  for  that  fine  foil  being  wafhed  into  thofe  ponds, 
becomes  the  (tiffed  black  clay,  not  fit  even  for  an  ingre¬ 
dient  in  dung,  until  it  has  been  laid  dry,  and  expofed  to 
the  fun  for  a  whole  year  :  but  when  thefe  bogs  and  fens 
are  well  drained,  they  become  the  mod  fruitful  foils. 
Natural  clay  the  celebrated  Boerhaave  thinks  the  fatted 
of  all  foils ;  but  then  it  muft  be  opened  by  culture, 
marie,  or  fandy  manures.  It  is  hard  to  conjecture  how 
the  opinion  prevailed  in  the  Britilh  plantations,  that 
fandy  gut-mould  was  moft  unfit  for  clay-foils,  as  being 
the  means  of  binding  them  to  the  compaanefs  of  brick; 
whereas  it  is  proved,  from  long  experience,  to  be  one  of 
the  belt  means  of  opening  clay-foils,  and  rendering,  them 
abundantly  fruitful.  Brick  is  made  of  clay  alone  ;  no 
fand  being  ufed  in  it,  farther  than  to  fprinkle  the 
board,  on  which  it  is  moulded  into  (hape.  From  re¬ 
peated  experience  it  appears,  that  a  .  mixture  of  fand  in 
gut -mould  is  the  bed  of  all  manure  for  ftiff  and  barren 
clav-lands  ;  provided  they  be  well  drained,  by  throwing 
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the  whole  foil  into  round  ridges  of  1 2  feet  wide,  with 
furrows  of  three  feet  wide  between  each  ridge.  And- 
this  is  done  with  little  more  hand-labour  than  that  of 
hoe-plougliing  well  in  the  common  way.  For  if  a  piece 
of  land  be  marked  in  lines  at  feven  feet  and  a  half  di¬ 
ftance  from  each  other,  and  tlic  labourers  are  fet  in  to 
hoe-plough  at  the  fecond  line,  hauling  back  each  clod  1 2 
inches;  half  the  ridge,  and  near  half  the  furrow,  is  made 
at  the  fame  time  :  and  thus  a  piece  of  land  may  be 
round-ridged,  and  the  furrows  all  made  at  once,  by  the 
common  operation  of  hoe-plougliing,  provided  the  dig¬ 
ger  drives  his  hoe  up  to  the  eye  at  every  ftroke.  Hoe- 
b  ploughing 


been  much  injured  in  fome  of  the  iflands  by  dung  haftily  made  with  marie  :  but  if  the  fediment  of  lees  were 
thrown  into  thefe  pens,  after  being  turned  over,  it  would  much  improve  the  dung. 
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tflarter-  ploughing  in  clay-foils  that  have  lain  long  under  water, 
is  indeed  hard  labour  ;  but  it  will  every  year  grow  the 
^  v  ^  lighter  by  being  welhdrained  by  round-ridging  :  and  in 
the  meanwhile  the  labour  may  be  rendered  much  more 
eafy  by  the  plough  Conducted  by  the  lines  above  de¬ 
fcribed.  As  therefore  Tandy  mould  is  the  befl  manure 
for  ftiff  clay ; '  fo,  by  parity  of  reafon,  confirmed  by  long 
experience',  ftiff  clay  is  the  befl  manure  for  Tandy  or 
chaffy  foils. 

The  method  of  round-ridging  before  defcribed,  is,  by 
feveral  years  experience,  found  the  moft  effential  im¬ 
provement  of  flat  clayey  foils  :  and  yeti  there  are  Tome 
Who  will  prefer  fpeculation  to  ocular  demonftration,  fan¬ 
cying  that  all  kinds  of  ridges  will  carry  off  the  mould 
in  heavy  rains.  The  fa£l  is  otherwife  in  clay-foils  :  and 
plain  reafon,  without  experience,  vouches,  that  where 
great  confluxes  of  water  are  divided  into  many  fmall  rills, 
the  force  is  broken  ;  and  therefore  lefs  mould  carried 
off  the  land.  Another  obje&ion  made  to  round-ridge- 
ing  is,  that  by  digging  much  clay  to  form  the  Tides  of 
the  ridge,  the  foil  is  impoverished  :  but  this  obje&ion 
flands  good  only  againfl  thofe  ridge*  which  are  raifed 
too  high,  and  made  too  broad  ;  but  if  land  is  ridged  in 
the  manner  before  directed,  that  is,  12  feet  broad,  and 
not  above  fix  or  eight  inches  higher  in  the  middle  than 
at  the  Tides,  the  objection  vanilhes.  Ridges  were  never 
propofed  for  light  foils  or  fteep  lands  ;  and  even  in  flat 
foils  upon  loam  they  fhould  be  made  with  great  cau¬ 
tion,  becaufe  loam  melts  away  by  water'.  But  there  are 
poachy  lands  of  a  white  clay,  even  upon  fmall  defcents, 
too  retentive  of  water  ;  thefe  may  certainly  be  impro¬ 
ved  much  by  ridges  of  12  feet  wide,  as  above  defcribed, 
without  fear  of  wafhes. 

But  fuppofing,  as  the  obje&ion  urges,  that  a  little 
clay  fhould  be  turned  up  at  the  Tides  of  fuch  ridges,  can 
it  pot  be  manured  fomewhat  more  than  the  other  parts 
with  marie  or  fandy  mould,  fo  as  to  become  equally 
good  with  any  other  part  of  the  foil  >  And, is  not  this 
Well  worth  the  labour,  fince  round-ridgi r.g  not  only  im¬ 
proves  the  foil  by  draining  it  to  a  furprifing  degree,  but 
adds  one-fifth  part  to  the  depth  of  the  ftaple?  And  will 
not  a  ridge  made  a  little  rounding,  throw  off  the  water 
much  better  than  a  flat  ridge  ? 

The  general  maxim  of  not  burning  cane-trafh  (which 
may  be  called  the  Jlnbblt  of  c  me- and* )  upon  any  kind 
of  foil,  is  furely  a  great  miflake  ;  as  may  be  evinced  by 
obferving  the  contrary  pra&ice  of  the  beft  hufbandmen 
in  England,  where  burn-baiting  or  baftard  burn-baiting, 
is  found  by  experience  an  admirable  method  of  fertili- 
•  zing  cold,  ftiff,  or  clayey  lands.  It  muft  indeed  be  a 
conftant  practice,  not  only  for  the  fake  of  contributing 
to  warm  and  divide  the  foil,  but  as  the  only  effectual 
means  of  deftroying  pernicious  infedls,  and  weeds  of  va¬ 
rious  kinds,  fuch  as  French  weed,  wild  peafe,  and  wild 
'vines. 

Soon  after  the  difufe  of  burning  trafh  upon  our  lands 
in  the  iflands,  the  blaft  made  its  firft  appearance  with  in¬ 
credible  devaftation  :  to  revive  that  pra&ice  therefore 
Teems  to  be  the  moft  obvious  means  of  expelling  it.  It 
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may  be  prefumed  that  the  difufe  of  burning  trafh  was  Planter- 
founded  upon  the  miftaken  notion  of  burn-baiting,  ^P- 
which  is  turning  up  a  thick  fod  of  very  dry,  light,  and  ***** 
(hallow  foils,  and  burning  the  whole  fuperficies  or  ftaple 
to  allies.  This  pra£liee  the  writers  upon  bulb  an  dry 
condemn  univerfally,  and  very  juftly:  for  though  by  this 
practice  the  land  will  produce  two  or  three  crops  more 
plentifully  than  ever,  yet  the  foil  is  blown  away  by  the 
wind,  and  the  fubftratum  being  generally  an  hungry 
gravel  or  chalk,  can  never  be  reftored  to  fertility  by  the 
Common  arts  of  liufbandry.  But  furely  this  has  no  re- 
femblance  to  our  fuperficiab  burning  of  the  little  trafh 
we  can  fpare  from  dung  :  and  though  this  method  of 
burn-baiting  light  and  (hallow  foils  be  juftly  Condemned, 
yet  the  beft  writers  recommend  that  very  practice  in 
cold,  moift,  and  heavy  foils,  as  is  obferved  above  ;  and 
long  experience  juftifies  it. 

Deep  mould  upon  clay  or  loam  being  fubjefl  to  the 
grub-worm  (c),  will  not  take  any  kind  ’ of  dung,  till 
perfectly  rotten,  except  that  of  the,,  fheep-fold  ;  which 
is  the  beft  manure  for  all  kinds  of  light  foils,  and  is  of 
all  others  the  leaft  expenfive,  as  not  requiring  hand-la¬ 
bour.  But  the  ufe  of  the  fold  is  impra£li<pable  in  any 
ifiand  not  abounding  with  large  favannas  or  (heep-pa- 
ftures,  as  in  Jamaica. 

Thofe  foils  therefore  which  are  fubjedl  to  the  grub, 
and  muft  be  fertilized  by  common  dung,  which  is  a 
proper  neft  for  the  mother-beetle  to  depofite  its  eggs, 
mull  be  well  impregnated  with  the  brine  of  diffolved 
fait,  aftegr  the  dung  is  firft  cut  up  ;  two  large  hog  (heads 
of  fait  will  make  brine  enough  for  a  dung-pen  of  50  feet 
fquare.  # 

This  cure  for\!ie  grub  is  a  late  difcovery;  and  which 
lias  been  attended  with  fuccefs,  fo  far  the  experi¬ 
ment  is  made.  But  though  it  proves  effectual  to  de- 
ftroy  that  pernicious  infefl  in  plant-canes,  it  probably 
will  not  be  fufficient  to  fave  rattoons,  without  a  new 
application  of  fait  in  powder ;  becaufe  the  firft  brine 
muft  be  waflied  away  by  the  time  when  rattoons 
fpring  up. 

The  planter  who  would  fave  his  rattoons  from  the 
grub  ought  therefore  to  cut  off  the  heads  of  his  ftools 
with  (harp  hoes  three  inches  below  the  furface  of  the 
foil,  and  then  ftrew  an  handful  of  fait  round  each  ftool, 
and  cover  it  up  to  a  level  with  fine  mould  taken  from  the 
edges. 

In  foils  where  there  is  no  grub,  and  the  planter  wifh- 
es  to  have  very  good  rattoons,  let  him,  as  foon  as  his 
canes  are  cut,  draw  all  the  trafh  from  the  ftools  into  the 
alternate  fpaces,  if  planted  in  that  manner  ;  or  into  the 
furrows,  if  his  land  be  round-ridged  ;  and  then  cut  off 
the  head  of  his  ftools  with  fharp  hoes,  as  above  diredled. 

Experience  lias  ftiown  the  advantage  of  this  pra&ice, 
and  reafon  demonftrates  the  great  benefit  of  the  rattoon- 
fprouts  rifing  from  three  inches  below  the  furface,  in- 
ftead  of  fuperficial  (hoots  which  come  to  nothing,  and 
only  ftarve  the  ftrong  fpro'uts.  Befides,  the  ftubs  which 
are  left  upon  the  ftools  after  the  canes  are  cut,  canker, 
and  rot  the  ftools  ;  which  is  one  reafon  why  good  rat- 
C  2  toons 


(c)  This  pernicious  mfeft  is  moft  apt  to  engender  in  dung  made  from  mill-trafh,  which  therefore  never  ought 
0  bC  ?UV^t0  dui)g-compoft  or  ftill-ponds  ;  but  after  being  burnt,  the  aflies  will  be  as  good  as  any  other  kind, 
Round-ridging,  with  manure  of  unwet  aflies,  fea-fand,  or  lime,  or  dry  marie,  kills  the  grub. 
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Planter-  toons  are  uncommon  in  foils  long  cultivated. 

the  opinion  of  fome,  that  by  hoe-ploughing  and  even 
'  dunging  rattoons,  the  produce  might  be  as  good  p  ant- 
canes,  which  would  fave  the  labour  of  holing  and  plant¬ 
ing  fo  often  as  planters  commonly  do. 

Fallowing  is  of  incredible  advantage  to  every  foil, 
not  only  by  being  divided  into  the  minuted  parts,  but 
alfo  by  imbibing  thofe  vegetative  powers  with  which 
the  air  is  impregnated  by  the  bountiful  hand  of  1 10- 
vidence,  whenever  rain  falls.  What  thofe  powers  are 
has  been  explained  under  the  articles  Agriculture 
and  Plant  ;  and  experience  evinces,  that  the  tender 
vegetables  of  the  earth  are  envigorated  more  by  tne 
fmalleft  Ihower  of  rain,  than  by  all-  the  water  which 
human  art  can  bedow.  Let  it  therefore  be  a  conftant 
maxim  of  the  planter,  never  to  plant  his  ground  until 
the  foil  is  well  mellowed  by  fallowing,  even  though  he 
bellows  upon  it  a  due  proportion  of  dung :  we  fay  a 
due  proportion;  for  too  nmcli  will  force  up  rank  canes, 
which  never  yield  good  fugar;  and  though  fome  ^van¬ 
tage  may  be  reaped  from  the  rattoons,  yet  it  will  be 
found  by  experience  not  to  compenfate  the  lofs  by  the 
plants.  In  dony  or  deep  foils,  where  the  plough  can¬ 
not  be  ufed,  or  where  a  lufficient  drength  of  cattle  can¬ 
not  be  fupported  for  that  purpofe,  band-labour  or  hoe- 
ploughing  mud  be  fubdituted :  but  even  in  that  cafe, 
much  labour  may  be  faved  by  fpreading  the  dung  ac¬ 
cording  to  the  Englilh  hulbandry,  and  digging  it  into 
the  foil.  To  evince  this  truth,  let  any  planter  com¬ 
pute  his  negroes  labour  of  didributing  dung  by  balkets, 
and  by  fpreading  it  with  dung-forks  ;  and  then  judge 
for  himfelf  by  one  fingle  experiment  which  is  the  molt 
profitable. 

But'if  fome  planters  are  fo  devoted  to  the  old  cuitom 
of  diflributing  dung  by  bafkets  inflead  of  wheel-barrows 
m  level  ground,  or  hand-barrows  in  uneven  land,  by 
-rdiich  three  times  the  labour  may  be  accomplifhed  m 
the  fame  time  and  by  the  fame  hands  ;  let  them  at  leafl 
fave  much  of  their  hand-labour,  by  the  following  me¬ 
thod  of  laying  out  dung,  before  the  diflnbution  by 

Tafkets.  -  .  ,  f  c  o 

In  holing  a  piece  of  land,  let  a  lpace  be  left  alter  oo 
holes  from  the  firft  interval,  and  then  the  like  fpace  af¬ 
ter  80  holes  throughout  the  whole  plat,  which  fpaces 
muff  run  exa&ly  parallel  to  the  intervals  on  the  right 
and  left  of  the  holes.  Into  thefe  fpaces  the  dung  may 
be  carted,  even  before  it  be  rotten  (n),  at  the  moft lei- 
fure  times,  and  covered  with  mould  or  cane-trafh,  to  pre¬ 
vent  exhalation;  and  in  fuch  quantity  as  will  fuffice  on¬ 
ly  to  dung  a  row  of  40  holes,  from  the  point  oppofite 
to  each  fide  of  it.  In  the  intervals  at  each  fide  of  the 
cane-piece,  which  are  parallel  to  thofe  fpaces,  there  muff 
be  dung  enough  carted  to  manure  a  row  of  40  holes, 
and  covered  in  like  manner.  .... 

By  thus  placing  the  dung  or  gut-mould,  it  is  evident 
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Yet  it  is  at  the  fad  fight,  that  > the  fartheft  di fiance  cannot  be 

above  40  holes  in  diftributiiig  the  dung :  and  in  cafe  ^ 
it  be  not  fufhcicntly  rotten  for  prefent  ufe,  ft  may  be 
diftributed  even  in  dry  weather,  and  covered  by  the 
bank;  which  will  both  prevent  its  fpirit  from  exhala- 
tion,  and  occafion  it  to  rot  fooner,  which  is  no  fmall 
advantage.  Moreover,  by  being  thus  laid  out  at  the 
mod  leifure  times,  and  covered  with  the  banks,  the 
.  dung  will  be  more  intimately  mixed  with  the  foil,  and 
therefore  continue  to  nourifh  the  plant  for  a  longer  time 
than  if  laid  as  ufual  at  the  bottom  of  the  holes.  A 
farther  advantage  of  thus  diflributing  t}ie  dung,  and  co¬ 
vering  it,  ref ults  from  the  more  expeditious  planting  the 
land  after  a  fhort  or  fudden  ihower ;  for  the  labour  of 
covering  the  dung,  and  uncovering  it  when  the  land  is 
planted,  however  it  may  appear  in  {peculation,  is  in 
practice  a  trifle  ;  and  befides  all  the  other  advantages  an- 
fing  by  the  diflribution  of  dung  from  the  fpaces  above 
delcribed,  this  is  not  the  lead,  that  not  a  bank  is  trod¬ 
den  under  foot.  But  it  is  evident,  that  by  didributing 
the  dung  with  bafkets  in  the  prefent  method,  the  foil  is 
much  trampled  under  foot;  and  by  that  means, the  very 
end  of  hoe-ploughing,  or  loofening  the  foil,  is  much  de¬ 
feated.  In  like  manner,  by  the  prefent  method  of  hoe* 
ploughing,  the  fame  ill  effect  is  produced ;  for  as  the 
negroes  hoe-plough  or  dig  the  foil  dire&ly  forward,  fo 
they  mud  neceflarily  tread  the  ground  as  fad  as  they 
dig  it :  whereas  by'  putting  the  labourers  to  dig  fide- 
wife,  no  one  puts  a  foot  upon  the  foil  after  it  is  dug  ; 
and  by  lining  the  land  before  it  is  hoe-ploughed,  each 
negro  may  have  an  equal  fhare  to  dig.  The  only  diffi¬ 
culty  of  hoe-ploughing  fidewife  is  in  firft  fetting  the 
negroes  to  that  work  ;  but  it  may  be  done  without  lofs 
of  time  when  working  in  a  contiguous  field.  Whether 
hoe-ploughing  before  or  after  the  land  be  holed  for 
canes  is  mod  eligible,  experience  mud  determine ;  but 
certainly  both  operations  will  be  moft  effe£lual .  and 
therefore  it  will  be  advifable  (e),  firft  to  plough  the 
foil  where  the  land  will  admit  the  plough  ;  and  where 
it  will  not,  to  hoe-plough  it  with  or  without  dung,  as 
requifite;  then  let  it  lie  fallow  till  perfe&ly  mellowed  ; 
then  hole  and  plant  it ;  and  inflead  of  weeding  in  the 
ufual  manner,  let  the  weeds  in  all  the  fpaces  be  dug  in¬ 
to  the  foil :  but  as  this  is  not  to  be  done  fo  well  with 
the  hoe,  it  is  fubmitted  to  future  experience,  whether 
the  dexterous  ufe  of  fpades,  as  in  England,  will  not  an- 
Jwer  the  purpofe  much  better,  and  with  equal  diipatch. 
But  whatever  method  is  preferred,  moft  certain  it  is* 
that  by  loofening  the  foil  in  all  the  fpaces  between  the 
young  canes  after  being  come  up,  their  fibres  will  more 
eafdy  expand  on  every  fide,  and  acquire  more  nutri¬ 
tion*  to  invigorate  their  growth. .  But  where  the  plant¬ 
er  grudges  this  labour,  by  thinking  it  needlefs  in  a  rich 
loofe  foil,  he  may  difpatch  more  wee  ding-work  by  the 
Dutch  hoe  than  by  any  other ;  which  being  {aliened 
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(D)  In  order  to  make  duns;  rot  the  fooner,  much  labour  is  bellowed  m  digging  and  turning  it  over  by 
boes  :  but  two- thirds  of  that  labour  may  be  faved  by  the  ufe  of  hay-knives  ;  fix  of  which,  ufed  dexteroufly,  will 
cut  up  a  pen  in  lefs  time  tffm  60  negroes  can  do  by  hoes :  but  hav-knives  cannot  be  ufed  where  gritty  moul-  r« 

U‘e(dET  Deep  and  loofe  foils  may  be  ploughed  with  a  fmall  {Length  of  cattle  or  mules  :  but  ft  iff  lands  in  hot  cli¬ 
mates  require  more  {Length  of  cattle  than  can  be  maintained  in  the  fmall  paftures  of  the  planters;  lor  li  thoie 
ffrong  foils  are  either  too  wet  or  too  dry  (as  is  generally  the  cafe),  ploughing  is  impracticable.. 
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t!Pon  the  end  of  a  flick,  is  puttied  forward  under  the 
roots  of  the  fmall  weeds,  in  fuch  a  manner  as  to  cut 
them  up  a  little  below  the  furface  of  the  foil,  and  will 
do  more  execution  at  one  ttiove  than  can  be  done  at 
three  ftrokes  of  the  common  hoe  ;  but  there  is  yet  ano¬ 
ther  practice  of  the  horie-hoe  plough,  whereby  all  weeds 
growing  in  rows  between  beans  and  peafe,  are  extirpa¬ 
ted  with  incredible  eafe  and  expedition.  It  is  a  Very 
fimple  machine,  drawn  by  one  or  two  horfes,  confiding 
of  a  pair  of  low  wheels  turning  upon  a  common  axis ; 
from  whence  two  fquare  irons  are  let  down  at  equal 
diftauces,  and  triangular  hoes  made  at  the  ends,  the 
points  of  the  triangles  being  placed  forward,  and  fo  fix¬ 
ed  as  to  cut  all  weeds  an  inch  below  the  furface,  in  the 
fame  manner  as  the  Dutch  garden  hoe  above-mentioned. 
By  this  machine  a  man  and  a  boy,  with  two  horfes  or 
mules,  will  clear  perfe&ly  all  the  fpaces  of  a  field  of  ten 
acres  in  two  days,  and  may  be  of  admirable  life  in  all 
loofe  and  dry  foils  in  the  fugar-iflands :  for  while  two 
'.lories  or  mules  draw  in  the  fpace  before  each  other, 
the  wheels  pafs  on  the  outfide  of  each  row  of  cants, 
without  doing  the  lead  injury,  while  the  plough-holder 
attends  to  his  bufmefs.  In  ftiff  foils  which  require 
draining,  neither  the  horfe-hoe  plough  nor  the  Dutch 
hoe  can  be  proper;  or  any  other  indrument  fo  effeftual 
as  the  fpade  ufed  in  the  manner  above  hinted,  where  the 
ftaple  is  deep. 

But  where  die  ftaple  of  land  is  fnallow,  care  muft 
be  taken  not  to  dig  much  below  it,  according  to  the  uni- 
verfal  opinion  of  all  the  beft  writers,  fupported  by  the 
experience  ot  loo  years.  Yet  feme  good  planters  are 
,  ,  1"t0  the  contrary  practice,  and  dig  up  ftiff  clay  far 

oelow  the  ftaple.  This,  Mr  Martin  fays,  was  done  in 
,S  °"?  lands>  dunnS  Us  abfence,  by  injudicioufly 
ploughing  below  the  ftaple  ;  and  fo  injured  the  foil,  that 
aft  the  arts  of  culture  for  many  years  hardly  retrieved  its 
former  fertility.  Indeed,  where  the  ftaple  is  fhallow, 
upon  a  fat  clay,  the  turning  up  a  little  of  it  at  a  time, 
from  the  bottom  of  the  caue-holes,  and  mixing  it  with 
rich  hot  dung,  made  of  marie,  or  fandy  mould,  which  may 
take  off  its  cohefive  quality,  win  in  due  time,  and  by 
ong  fallow,  convert  it  into  good  foil :  but  if  ftiff  day 
e  turned  up,  without  any  fuch  mixture,  in  large  ouan- 
titics,  it  wiJ  infallibly  difappoint  the  operator’s  hopes  : 
or  oug  fohd  clay  will  moulder,  by  expofure,  to  a 
eeming  fine  earth,  yet  it  will  return  to  its  primitive  ftate 
very  foon  after  being  wet,  and  covered  from  the  external 
*Jr>  “  not  divided,  as  above  fuggefted. 

After  all,  the  common  horfe-hoeing  plough  drawn  bv 
two  mules  m  a  line  before  each  other,  or  the  band-hoe  in 

ufe’  .W,H  anfwer  1116  purpofe  very  well,  where 
Jie  lands  are  planted  in  Mr  Tull’s  method;  dial  is,  where 

nmnner.eS  **  ^  ‘°  ^  knd  pkmted>  ia  the  Mowing 

f  ^uPP°re  fix  feet  planted  in  two  rows  of  canes,  and  fix 

piecetf  hnd  d  "?  \  -fpT  unPlanted ’  fo  a  whole 
I  ce  of  land,  planted  m  alternate  double  rows  (  f  ),  with 

^  ,  PaCt:j’,imay  be  hofPIoughed  with  eafe,  as  before 

wheirtit  it  ?  ^  a"y  • mC  dUn"S  growth  of  canes, 

11  ,s-mca  convenient  to 'the  planter,  which  is  a 
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confiderable  advantage  ;  and  yet  it  is  the  leaft  of  all  at- 
tending  this  method  of  culture  :  for,  by  leaving  thefe 
(paces,  the  canes  will  have  botli  more  air  and  fun  •  bv 
hoe-ploughing  them,  the  roots  of  eadi  double  row ’will 
have  large  room  for  expanfion,  and  confequently,  by 
gaming  more  nutriment,  will  grow  more  luxuriantly  ; 
by  thele  Ipaces  the  canes  may  be  cleaned  from  the  blaft 
with  much  more  eafe  and  convenience  ;  and  will  ferve 
as  proper  beds  to  plant  great  com,  without  die  leaft  in. 

J“,!7,t0,  \  caae!i  >  as  weli  as  to  contain  the  trafh  taken 
oft  the  land,  where,  by.  rotting,  and  being  hoe-ploughed" 
into  the  foil,  ,t  wiU  wonderfully  enrich  it,  and  will 
ht  it  to  be  planted  immediately  after  the  canes  in  the 
neighbouring  double  row  s  are  cut  down.  Bdides  all 
theie  admirable  advantages  of  planting  the  land  in  al¬ 
ternate  double  rows  with  equal  fpaces,  the  canes,  when 
at  full  age,  may  be  eafily  ftripped  of  their  trafh,  and  by 
.that  means  the  juice  rendered  fo  mature  as  to  yield  dou- 
bie  the  produce,  and  much  better  fugars  than  unftrinped 
canes,  i  his  method  of  culture  may  be  recommended  for 
r  k,lids  oT  fod  =  for  cs  by  this  praftice  the  rank  luxu¬ 
riant  canes  will  be  more  matured,  fo  the  poor  foils  will 
be  rendered  more  fruitful ;  and  as  the  roots  of  the  canes 
which  expand  into  thefe  fpaces  will  be  kept  moLft  bv 
being  covered  with  rotten  trafh,  fo  they  muft  bear  drV 
weather  much  longer  in  the  burning  foils.  In  thofe  low 
lands  which  require  draining  by  furrows,  the  alternate 
doub.e  rows  and  fpaces  muft  be  made  crofsthe  ridges  •  by 
which  means  thofe  fpaces,  being  hoe- ploughed  from  the 
,  £entre  *°  t‘lt  dder’>  udI  he  always  preferved  in  a  proper 
irate  of  ronnanefs.  By  this  method  of  planting,  the 
canes  may  be  fo  well  ripened  as  to  yield  doubfe  the 
quantity  o.  fugar  of  canes  planted  in  the  c’ofe  manner  ; 
which  faves  nail  the  labour  of  cartage,  half  the  time  of 
grinding  and  boiling,  and  half  the  fuel,  befides  yieldin- 
finer  lugar.  J  * 


Yet  how  well  foever  the  method  of  planting  in  finglet, 
alternate  rows  has  fucceeded  in  the  loofe  and 
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rtitt  foils,  expenence  has  fnown  that  it  is  a  wrong  prac- 
tice  in  ftiff  lands  that  are  thrown  into  round  or  fla* 
ridges  :  for  thefe  being  moft  apt  to  crack,  the  fun-beairs 
penetrate  foon  to  the  cane-roots,  ftop  their  growth,  and 
have  an  ill  influence  upon  the  fugar.  It  is  therefore  ad- 
V] fable  to  plant  fuch  lands  full,  but  in  large  lioles,  of  4. 
•;eet,  by  5  feet  towards  the  banks  :  after  the  plant-canet 
arc  cut,  to  dig  out  one,  and  leave  two  rows  ftanding, 
hoe-plough, ng  the  fpaces  after  turning  all  the  trafh  in  Pi 
fuiTows  1 till  almoft  rotten  :  for  if  the  trafh  fs  drawn  „p- 
on  the  hoe-ploughed  fpaces,  they  will  hardly  ever  moul- 
cer,  at  leaft  not  till  the  trafh  is  quite  rotten.  This  is 
an  infallible  proof  from  experience  of  how  little  advan¬ 
tage  trafh  is  to  the  foil,  unlefs  it  be  in  great  droughts 
to  keep  out  the  mtenfe  fun-beams  :  for,  in  all  other  re’ 
'peas,  it  prevents  that  joint  operation  of  the  fun  and 
air  m  mouldering  and  fruftifying  the  foil,  as  has  been 
proved  by  repeated  experiments. 

But  m  flat  ftiff  foils  that  are  properly  drained  bv 
round-ridging,  no  culture  prevents  cracking  fo  eff'e&ually 
ashoe-ploughmg  into  them  a  quantity  of  loofe  marl/ 
of  which  that  of  a  chocolate  or  of  a  yellow  colour  is 

beft  ; 


muAkbour  in  weeding,.^ 


Planter- 
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•  planter-  bell ;  and  it  will  be  Hill  much  better,  by  lying  upon  tae 
fop-  land,  in  fmall  heaps,  or  in  cane-holes,  for  feme  time, 

'  to  imbibe  the  vegetative  powers  of  the  air  before  it  is 

intimately  mixed  with  the  foil. 

As  to  the  manner  of  planting  canes,  the  general 
praftice  of  allowing  four  feet  by  five  to  an  hole,  and 
two  frefh  (o)  plants,  is  found  by  common  experience 
to  be  right  and  good  in  alternate  rows.  But  the  Mow¬ 
ing  precautions  are  neceffary  to  be  observed,  i  ll'll,  let 
alftbe  cane-rows  run  eaft  and  weft,  that  the  trade-wmd 
may  pafs  freely  through  them  ;  becaufe  air  and  funlhme 
are  as  conducive  to  the  growth  and  maturation  of  fugar- 
canes  as  of  any  other  vegetable.  Secondly,  iet  not  any 
accefiion  of  mould  be  drawn  into  hills  round  the  young 
canes,  except  where  water  ftagnates  (h  I  ;  becaufe  the 
fibres  which  run  horizontally,  and  near  the  lurface,  are 
much  broken  and  fpoiled  by  that  praftice.  Thirdly,  let 
•  the  fugar-canes  be  cut  at  their  full  maturity  ;  which,  in 
a  dry  loofe  foil,  is  generally  at  the  end  of  14  or  <5 
months  after  being  planted  j  but  in  cold  clay-foils,  not 
till  16  or  i-  months.  Fourthly,  as  the  cane-rows  run 
eaft  and  well  in  as  proper  a  direction  as  poffible  for  cart¬ 
age  to  the  fugar  work,  fo  canes  mull  be  cut  the  con¬ 
trary  way  if  the  planter  expeds  any  great  produce  from 
bis  rattoons  :  for  by  beginning  to  cut  canes  at  the  part 
of  his  field  raoft  remote  from  the  works,  the  carts  can¬ 
not  often  pafs  over  the  fame  traft,  and  consequently  the 
cane-ftools  cannot  be  injured,  more  efpecially  if  lie  takes 
due  care ’to  cut  the  caiies  Very  clqfe  to  their  roots  ;  lor, 
by  leaving  a  long  Hub  (which  mull  penlh)  the  cane- 
ftools  are  much  injured.  It  may  be  objefted  to  the  prac¬ 
tice  of  the  cutting  canes  tranfverfely  to  the  rows,  that 
the  negroes  labour  will  not  be  fo  equally  divided  :  bu 
let  every  man  confider  both  fides  ol  the  quellion,  and 
be  determined  by  bis  own  experience ;  and  then  he  will 
be  convinced,  that  it  matters  very  little  which  way  he 
cuts  ftraight  Handing  canes  ;  but  in  cafes  where  the  iu- 
gar-canes  lean,  or  are  lodged  by  preceding  lug  l  wm  »> 
it  is  a  point  of  great  importance  to  place  the  labourers 
fo  as  to  cut  the  canes  firft  at  the  roots,  and  then,  draw¬ 
ing  them,  cut  off  the  tops:  for  thus  by  two  ftrokes 
each  cane  will  be  cut  ;  and  twice  the  quantity  cut  in  the 
fame  time,  and  by  the  fame  hands,  more  than  by  cutting 
in  any  other  direftkm.  In  round-ridged  land,  it  is  pro¬ 
per  to' cut  canes  in  the  fame  direftion  of  the  ridges, 
throwing  the  tops  and  tralh  into  the  furrows  to  render 
the  cartage  eafy,  and  to  preferve  the  ridges  in  their 

Pr°ItTs  Loft  needlefs  to  fuggeft  the  expediency  of  plan- 
Ding  tlie  cane-pieces  of  a  plantation  in  exa&  fquares,  lo 
-  that  the  intervals  may  interfed  at  right  angles  ;  fmee 
•  fuch  regularity  is  not  only  more  beautiful,  more  fate  In 
cafe  of  accidental  fires,  and  a  better  difpofition  of  the 
whole  for ‘dividing  and  planting- one  third  or  fourth  part 
of  a  plantation  every  year,  but  alfo  much  eafier  guarded 
by  a  few  wat-duAm  :  for  one  of  thefe  walking  in  a  line 
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from  eaft  to  weft,  and  the  other  from  north  to  Mth, 
look  through  every  avenue,  where  the  moft  fubtle  thief 
cannot  ef  Jpe  the  Watchful  eye.  And  if  the  intervals 
furrounding  the  boundary  of  a  regular  plantation  be 
made  e4  f«*  wide,  the  proprietor  wall  receive  ample  re¬ 
compense  for  fo  much  land,  by  the  fecunty  of  his  canes 
from  fires  kindled  in  the  neighbourhood,  and  by  plant¬ 
ing  all  that  land  in  plantaiii-ttees,  which  may  at  once 
yield  food  and  lhade  to  the  watchmen,  wbo_  by  tha„ 
means  can  have  110  excufe  for  abfence  from  their  proper 
ftations.  But  as  fuel  grows  very  fcarce  m  moft  of  our 
ifiands,  it  is  alfo  expedient  to  plant  a  logwood  or  flower- 
fence  in  all  the  boundaries  of  every  plantation,  which, 
being  cut  every  year,  will  furnlfh  good  ftore  of  faggots. 
Logwood  makes  the  ftrongeft  and  quickeft  of  all  tence», 
and.  agrees  with  every  foil :  the  cuttings  make  excellent 

°VeSoUmuch  for  the  general  operations  of  planterfhipj 
according  to  the  approved.  direftions  of  Mr  Martin. 
For  the  particular  cultivation  of  the  fugar-canes,  the 
extra&ion  of  the  fugar,  and  the  diihllation  of  rum,  lee 
the  articles  Saccharum,  Sugar,  and  Rum.  . 

PLANTIN  (Chriftopher),  a  celebrated  printer,  was 
born  near  Tours  in  i;y.  and  bred  to  an  art  which  he 
carried  to  the  liigheft  degree  of  perfeftlon.  He  went 
and  fettled  at  Antwerp  ;  and  there  erefted  a  pnntmg- 
office,  which  was  confidered  not  only  as  the  chief  orna¬ 
ment  of  the  town,  but  as  one  of  the  moft  extraordinary 
edifices  in  Europe.  A  great  number  of  ancient  authors 
were  printed  here  ;  and  thefe  editions  were  valued  not 
only  for  the  beauty  of  the  charaaers,  but  alfo  for  the 
correanefs  of  the  text,  with  regard  to  which  Plantin 
was  fo  very  nice,  that  he  procured  the  moft  learned  then 
to  be  correaors  of  his  prefs.  He  got  immenfe  riches 
by  his  profeflion  ;  Which,  however,  he  did  not  hoard 
up,  but  foent  like  a  gentleman.  He  died  in  1 ,98,  aged 
65  years',  and  left  a  moft  fumptuous  and  valuable  libra¬ 
ry  to  his  grandfon  Balthafar.  _  . 

PLANTING,  in  agriculture  and  gardening,  is  let¬ 
ting  a  tree  or  plant,  taken  from  its  proper  place,  in  a 
new  hole  or  pit ;  throwing  frelh  earth  over  its  root,  and 
filling  up  the  hole  to  the  level  of  the  furface  of  the 

ground.  , 

The  firft  thing  in  planting  is  to  prepare  the  ground 
before  the  trees  or  plants  are  taken  out  of  the  cart  , 
that  they  may  remain  out  of  the  ground  as  ftiort  a  time 
as  poffible  ;  and  the  next  is,  to  take  up  the  trees  or  plants, 
in  order  to  their  being  tranfplanted.  In  taking  up  the 
trees,  carefully  dig  away  the  earth  round  the  roots,  id 
as  to  come  at  their  feveral  parts  to  cut  them  off ;  for  1 
they  are  torn  out  of  the  ground  without  care,  the  roots 
will  be  broken  and  brulfed,  to  the  great  injury  ot  the 
trees.  When  you  have  taken  them  up,  the  next  thing 
is  to  prepare  them  for  planting  by  pruning  the  roots 
and' heads.  And  firft,  as  to  the  roots;  all  the  final! 

fibres  are  to  be  cut  off,  as  near  to  the  place  from  whence 

they 


Ha 
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(c\  It  is  an  odd  fancy  that  ftaie  plants  grow  beft,  when  both  reafon  and  experience  vouch  tl,^  tJ’e  moft  fuCCU' 
1  [  w*  m-p  heft  •  one  rrood  plant  in  the  centre  of  a  large  hole  is  fufncient  when  the  land  is  full  holed.  , 

leV  The  ftagnat'ion  ofwate/in  pools  (ufual  in  ftiff  level  lands)  Is  the.  moft  injurious  circumftance  attendi  1 
for  that,  by  £  duration,  will  convert  the  fineit  mould  into  ftiff  clay.  The  proprietor  of  fuch  a  fed  muff  therdo 
-grudge  no  labour  to  drain  it  well;  and  yet  by  fuch  eafy  gradation  as  to  prevent  the  mould  from  be,  ng  vs  allied  a 

by' great  floods,  in  cafe  the  under  ftratum  be  a  loam. 
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png.  Acy  are  produced  as  may  be,  except  they  are  to  be  re- 
~  planted  immediately  after  they  are  taken  up.  '  Then 
prune  off  all  the  bruifed  or  broken  roots,  all  fuch  as  are 
irregular,  and  crofs  each  other,  and  all  downright  roots, 
especially  in  fruit-trees :  fhorten  the  larger  roots  in  pro¬ 
portion  to  the  age,  the  ftrength,  and  nature  of  the  tree; 
obferving  that  the  walnut,  mulberry,  and  fome  other 
tender-rooted  kinds  fcould  not  be  pruned  fo  clofe  as  the 
more  hardy  forts  of  fruit  and  •  fbreft  trees :  in  young 
fruit-trees,  fuch  as  pears,  apples,  plums,  peaches,  See. 
that  are  one  year  old  from  the  time  of  their  budding  or 
grafting,  the  roots  may  be  left  only  about  eight  or  nine 
inches  long ;  but  in  older  trees,  they  muff  be  left  of  a 
much  greater  length  :  but  this  is  only  to  be  underltood 
of  the  larger  roots  ;  for  the  fmall  ones  muff  be  chiefly 
cut  quite  out,  or  pruned  very  fhort.  The  next  thin? 
is  the  pruning  of  their  heads,  which  muff  be  different¬ 
ly  performed  m  different  trees ;  and  the  defign  of  the 
trees  mull  alfo  be  confldered.  Thus,-  if  they  are  defign- 
ed  tor  walls  or  efpaliers,it  is  heft  to  plant  them  with  the 
greateft  part  of  their  heads,  which  (hould  remain  on  till 
they  begm  to  fhoot  in  the  fpring,  when  they  muff  be 
cut  down  to  five  or  fix  eyes,  at  the  fame  time  takintr 
care  not  to  difturb  the  roots.  But  if  the  trees  are  de¬ 
fined  for  flandards,  you  fhould  prune  off  all  the  fmall 
branches  clofe  to  the  place  where  they  are  produced,  as 
alio  the  irregular  ones  which  crofs  each  other ;  and  after 
having  difplaced  thefe  branches,  you  fhould  alfo  cut  off 
all  fuch  parts  of  branches  as  have  by  any  accident  been 
broken  or  wounded ;  but  by  no  means  cut  off  the  main 
leading  (hoots  which  are  neceffary  to  attraA  the  fapfrom 
the  root,  and  thereby  promote  the  growth  of  the  tree. 
Having  thus  prepared  the  trees  for  planting,  you  muff 
now  proceed  to  place  them  in  the  earth  :  but  firft,  if  the 
trees  have  been  long  out  of  the  ground,  fo  that  the  fibre? 
of  he  roots  are  dried,  place  them  eight  or  ten  hours  in 
water,  before  they  are  planted,  with  their  heads  ere£t, 
and  tlie  roots  only  immerfed  therein  ;  which  will  fwell  the 
ned  veffels  of  the  roots,  and  prepare  them  to  imbibe 
nounlhment  from  the  earth.  In  planting  them,  great 
regard_fhould  be  had  to  the  nature  of  the  foil :  for  if 
that  be  cold  and  mo, ft,  the  trees  fhould  be  planted  very 
Mow  ;  and  if  it  be  a  hard  rock  or  gravel,  it  will  be 
better  to  raife  a  hill  of  earth  where  each  tree  is  to  be 
pianted,  than  to  dig  into  the  rock  or  gravel,  and  fill  it 

the  tree*  h’  V  "  u°°  °-ften  Praftifed’  hY  which  means 
the  trees  are  planted  as  it  were  in  a  tub,  and  have  but 

little  room  to  extend  their  roots-  The  next  thing  to 
be  obferved  is,  to  place  the  trees  in  the  hole  in  fuch  a 
mannei  that  the  roots,  may  be  about  the  fame  depth  in 
the  ground  as  before  they  were  taken  up  ;  then  break 
.he  emb  6 »i,h  ,  fp.de,  ,„d  f„t,„  f  Uc  Tkiu., 
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rent  forts  of  trees, or  the  foil  in  which  they  are  planted.  Planting 

,r  the  trees  whofe  leaves  fall  off  in  winter,  the  bell  - v — 

time  is  the  beginning  of  OAober,  provided  the  foil  be 
dry  ;  but  if  it  be  a  very  wet  foil,  it  is  better  to  defer  it 
till  the  latter  end  of  February,  or  the  beginning  of 
March  :  and  for  many  kinds  of  evergreens,  the  begin¬ 
ning  of  April  is  by  far  the  bell  feafon  ;  though  they, 
may  be  fafely  removed  at  midfummer,  provided  they  are- 
not  to  be  carried  very  far;  but  fhould  always  make 
choice  of  a  clpudy  wet  feafon. 

In  the  fecond  volume  of  the  papers,  See.  of  the  Bath 
Society  there  is  a  letter,  on  planting  wafte  grounds.  The 
gentleman  who  writes  it  informs  us,  that  in  the  county 
of  Norfolk,  where  he  refides,  there  were  about  f  o  or  70 
years  ago  vail  trails  of  uncultivated  ground,  which  were 
then  thought  totallybarren.  “  The  weflern  partsof  it  (fays 
he)  abounded  with  fand  of  fo  light  a  texture,  that  thev  ' 
were  carried  about  by  every  wind ;  and  in  many  places 
t  e  fands  were  fo  loofe  that  no  grafs  could  grow  upon 
them.  Art  and  induflvy,  however,  have  now  fo  altered 
the  face  of  this  once  Arabian  defert,  that  it  wears  a. 
very  different  appearance.  Moft  of  thefe  t  rafts  are  ei¬ 
ther  planted  or  rendered  very  good  corn-land  and  fheep- 
walks.  r 

l  ‘About  70  years  fince,  the  fides  of  many  of  our 
little  fand-hills  were  fown  with  the  feeds  of  French  furze, 
and  when  a  wet  feafon  followed,  they  fucceeded  very 
well,  and  grew  fo  fall,  that  once  in  three  or  four  years 
they  are  cut  for  fuel,  and  fell  at  a  good  price  at  Thet- 
lord,  Brandon,  Hailing,  Swaffham,  and  places  adjacent. 

,  8  excited  fome  public  fpirited  gentlemen,  amone 
whom  was  the  late  Mr  Buxton  of  Sliadwell-Lodge,  near 
i  hetford,  to  attempt  the  planting  of  Scotch  and  fpruce. 
hrs,  and  other  hardy  forell-trees.  At  firft  they  found 
fome  difficulty  from  the  extreme  loofenefs  of  the  fand. 

But  as  there  is  in  all  this  part  of  the  country  fine  white 
and  yellow  mart,  at  about  three  feet  depth  below  the 
land,  they  very  judicioufly  thought  that  incorporating 
it  with  the  fand  in  the  holes  where  their  young  trees- 
were  planted,  would  infure  fuccefs ;  nor  were  they  dif- 
appointed.  The  method  fucceeded  beyond  expeftation  ; 
the  plantations  throve  exceedingly,  and  the  roots  foon 
reached  below  the  fand,  after  which  they  were  out  of 
danger.  This  excit  ed  them  to  further  attempts. 

“  °n  the  fPots  where  they  intended  to  raife  new  plan¬ 
tations  from  feeds  and  acorns,  they  laid  on  a  thick  coat 
of.  marie  and  clay,  which  after  being  rough  fpread,  and 
lymg  a  winter  in  that  Hate,  was  made  fine,  and  plough-, 
ed  in  juft  before  planting.  By  thefe  means  the  foil  be-  ' 
carne  fixed,  and  in  a  little  time  covered  with  grafs  and 
herbage  ;  fo  that  there,  are  now  vaft  plantations  of  firs, 


fo  that  it  may  fail  in  between  eve^root^that^b116  3  "a  forelVtrees>  in  the  moll  healthy  and  vigorous 

be  nQ  hollo  wnefs  in  the  earth ^  ^  1  ~>'t£n  acres  of  land^vould 

hole,  gently  tread  down  the  earth  with  JL  f  n0t  rrl?mtain  a  hngle  fheep  three  months, 

do  not  make  it  too  hard ;  which  is  a  great  fault^efbecT  “c  But/he  b“eflt  of  plantations,  whether  of  fhrubs, 
silly  if  the  ground  be  flrong  or  wet  Havincr  ih’  ?  ,  "  C°P  e’  or  trees,  is  not  confined  to  the  immediate  advan- 
ed  the  trees,  they  fhould  be  fattened  fo  ftakl,  drivSin  T  g<V  1*™  f 1116  wood-  BY  annual-- 

to  the  ground  to  prevent  their  being  difrfaced  bv t£  ^  fteddlng  a  great  number  of  leaves,  which  the  winds 
wind,  and  fome  i„:j  §  placed  by  the  difperfe,  and  the  rains  wafh  into  the  foil,  it  is  confider  ■ 

iurface  of  the  ably  improved  ;  and  whenever  fuch  copfes  have  been 
‘tubbed  up,  the  ground  (however  unfruitful  before  plant, 
mg)  has  thereby  been  fo  enriched  as.  to  bear  excellent 
crops  for  .many  years,  without  the  additional  help  o£ 
manure.  How  much  land-owners  are  interefted  in  plant¬ 
ing  wafte  or  barren  fpots  I  need  .not  mention  j  and  no* 

tiling.;- 


wind,  and  fome  mulch  laid  upon  the 

nailed  to  pr^nt  thS’effig bWn  upbyffitwffid^The6 
fefons  for  planting  are  vaLus,  according  to  the  dS 
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•Planting  thing  but  a  degree  of  indolence  or  ignorance  unpardon. 
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able  in  this  enlightened  age  conld  induce  them  to  negledt 


It. 


“  Nature  has  fumiflied  us  with  plants,  trees,  and  ferule, 
adapted  to  almoft  every  foil  and  fituation  •  and  as  the 
laws  of  vegetation  are  now  much  better  nnderftood  than 
formerly,  it  is  a  reproach  to  thofe  whofe  praft.ee  does 
not  keep  pace  with  their  knowledge  in  making  the  belt 
ufe  of  her  bounty.  Let  no  man  repine  and  fey  the  land 
u  barren;  for  tl.ofe  fpots  which  appear  to  be  fo,  owe- 
that  appearance  to  human  negligence.  Induitry  and 
art  might  foon  render  an  eighth  part  of  this  kingdom 
nearly  as  valuable  as  the  reft,  which  now  remains  m  a 
{late  unprofitable  to  the  owners,  and  difgraceful  to  the 

C0'™/?  Vx.^riA’c,  a  method  of  planting  in  which 
the  natural  pofition  of  the  plant  or  (hoot  is  inverted  -, 
the  branches  being  fet  into  the  earth,  and  the  root 
reared  into  the  air.  Dr  Agricola  mentions  this  .non- 
{Irons  method  of  planting,  which  he  found  to  fucceed 
-very  well  in  moft  or  all  forts  of  fruit-trees,  timber-trees, 
See.  Bradley  affirms,  that  he  has  feen  a  lime-tree  in 
Holland  growing  with  its  full  roots  in  the  air,  which 
had  (hot  out  branches  in  great  plenty,  at  the  feme  time 
that  its  firft  branches  produced  roots  and  fed  the  tree. 

•  Mr  Fairchild  of  Hoxton  lias  praftifed  the  fame  with 
its,  and  gives  the  following  direftions  for  performing  it : 
Make  choice  of  a  young  tree  of  one  {hoot,  of  alder,  elm, 
willow,  or  any  other  tree  that  eafily  takes  root  by  lay¬ 
ing  ;  bend  the  lhoot  gently  down  into  the  earth,  and  to 
let  it  remain  until  it  has  taken  root.  Then  dig  about 
the  firft  root,  and  raife  it  gently  out  of  the  ground,  till 
the  ftem  be  nearly  upright,  and  flake  it  up.  1  hen  prune 
the  roots,  now  erefted  in  the  air,  from  the  lwu.fes  and 
wounds  they  received  in  being  dng  up  ;  and  anoint  the 
-mined  parts  with  a  compofition  of  two  ounces  of  tur¬ 
pentine,  four  ounces  of  tallow,  and  four  ounces  of  bees 
wax,  melted  together,  and  applied  pretty  warm.  After¬ 
wards  prune  off  all  the  buds'or  {hoots  that  are  upon  the 
Hem,  and  drefs  the  wounds  with  the  feme  compofition, 
to  prevent  any  collateral  fhootings,  that  might  fpoil  the 

beauty  of  the  fttm.  ,  ,  ,  n 

PLANUDES  {Maximus),  a  Greece  monk  of  Con- 
flantinople,  towards  the  end  of  the  14th  century,  who 
publiffied  a  colleftion  of  epigrams  intitled  Anthologta; 
a  Greek  tranflation  of  Ovid’s  Metamorphofes ;  a  Bite 
of  jEfop,  which  is  rather  a  romance  than  a  hiftory  ;  and 
fome  other  works.  We  know  nothing  more  of  him, 
than  that  he  fuffered  fome  perfecution  on  account  ot  his 
attachment  to  the  Latin  church.  . 

PLASHING  '/Hedges,  is  an  operation  thought 
by  fome  perfons  to  promote  the  growth  and  conti¬ 
nuance  of  old  hedges;  but  whether  the  faft  be  fo  or 
not  will  admit  of  fome  difpute.  See  Hedges,  n"  29, 

3 7It&is’ performed  in  this  manner:  The  old  flubs  muft 
be  cutoff,  &c.  within  two  or  three  inches 'of  the  ground; 
and  the  bell  and  longeil  of  the  middle-fized  (hoots  mull 


be  left  to  lay  down.  Some  of  the  ftrongefl  of  thefe 


muft  alfo  be  left  to  anfwer  the  purpofe  of  Hakes.  Thefe 
are  to  he  cut  off  to  the  height  at  which  the  hedge  is 
intended  to  be  left ;  and  they  are  to  Hand  -at  ten  feet 
diftance  one  from  another  :  when  theie.are  not  proper 
shoots  for  thefe  at  the  due  diftances,  their  places  mufc 
fee  fupplied  with  common  Hakes  of  dead  wood.  The 


hedge  is  to  be  firft  thinned,  by  cutting  away  all  but 
thofe  {hoots  which  are  intended  to  be  ufeu  either  as  j,/1 
Hakes,  or  the  other  work  of  the  plaffiing  :  tlie  ditch  is  _ 
to  be  cleaned  out  with  the  fpade;  and  it  muft  be  now 
dug  as  at  firft,  with  Hoping  fides  each  way  ;  and  when 
there  is  any  cavity  on  the  bank  on. winch  the  hedge 
grows,  or  the  earth  has  been  waffied  away  from  the 
roots  of  the  ftmibs,  it  is  to  be  made  good  by  feeing  it, 
as  they  exprefs  it,  with  the  mould  dug.  from  the  upper 
part  of  the  ditch  :  all  the  reft  of  the  earth  dug  out  or 
the  ditch  is  to  be  laid  upon  the  top  of  the  bank  :  and 
the  owner  ffiould  look  carefully  into  it  that  this  be  done; 
for  the  workmen,  to  fpare  themfelves  trouble,  are  apt  to 
throw  as  much  as  they  can  upon  the  face  of  the  bank  ; 
which  beihn  by  this  means  overloaded,  is  foon  warned 
off  into  the  ditch  again,  and  a  very  great  part  ot  the- 
work  undone  ;  whereas  what  is  laid  on  tne  top  of  the 
bank  always  remains  there,  and  makes  a  good  fence  or 
an  indifferent  hedge. 

In  the  plaffiing  the  quick,  two  extremes  are  to  he 
avoided  ;  thefe  are,  the  laying  it  too  low,  and  the  lay¬ 
ing  it  too  thick.  The  latter  makes  the  fep  run  all  into 
the  {hoots,  and  leaves  the  plaffies  without  fufiicient  nou- 
rifhment ;  which,  with  the  threknefs  of  the  hedge,  final¬ 
ly  kills  them.  The  other  extreme  of  laying  them  too 
high  is  equally  to  be  avoided  ;  for  this  carries  up  all 
the  nourilhment  into  the  pladies,  and  fo  makes  the  (hoots 
fmall  and  weak  at  the  bottom,  and  coufequently  the 
hedge  thin.  Thjs  is  a  common  error  in  the  north  ot 
England.  The  bell  hedges  made  anywhere  in  England 
are  thofe  in  Hertfordffiire  ;  for  they  are  plaffied  m  a 
middle  way  between  the  two  extremes,  and  the  cattle 
are  by  that  prevented  both  from  cropping  the  young 
{hoots,  and  from  going  through  ;  and  a  new  and  vigo¬ 
rous  hedge  foon  forms  itfelf. 

When  the  {hoot,  is  bent  down  that  is  intended  to  be 
-dallied,  it  muft  be  cut  half  way  through  with  the  bill : 
the  cut  muft  be  given  Hoping,  fomewhat  downwards, 
and  then  it  is  to  be  wound  about  the  Hakes,  and  after 
this  its  fuperfluous  branches  are  to  be  cut  oft  as  they 
Hand  out  at  the  fides  of  the  hedge.  If  for  the  firft  year  or 
two,  the  field  where  a  new  hedge  is  made  can  be  plough¬ 
ed,  it  will  thrive  the  better  for  it ;  but  if  the  ftubs  are 
very  old,  it  is  bed  to  cut  them  quite  down,  and  to  fe- 
cure  them  with  good  dead  hedges  on  both  fides,  till  the 
(hoots  are  grown  up  from  them  ftrong  enough  to  plalh; 
and  wherever  void  fpaees  are  feen,  new  fets  are  to  be 
planted  to  fill  them  up.  A  new  hedge  rafted  from  lets 
in  the  common  way,  generally  requires  plafirmg  in  about 
eight  or  nine  years  after. 

PLASSEY,  is  a  grove  near  the  city  of  Muxada.)  m 
India,  famous  for  a  battle  fought  between  the  Englilh 
under  Lord  Clive  and  the  native  Hindoos  under  the 
Nabob -Surajah  I  Wall.  Tile  Britiffi  army  confided 
of  about  ;2  0o  men,  of  whom  the  Europeans  aid  not 
exceed  900;  while  that  of  the  Nabob  confifted  of  vOjOOCf 
foot,  and  1 8,000  horfe.  Notwithftanding  tins  great 
disproportion,  however,  Lord  Clive  effeftually  routed 
the  Nabob  and  his  forces,  with  the  lofs  of  3  Europeans 
and  26  Seapoys  killed,  and  ?  Europeans  and  40  Va¬ 
pors  wounded.  The  Nabob’s  lofs  was  eftimated  at 
about  200  men,  beiides  oxen  and  elephants.  ot- 
Clive. 

PLASTER,  or  Emplaster,  in  pharmacy,  an  ex¬ 
ternal  application  of  a  harder  confillence  than  an  omt- 
1 1  meat ; 
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ment ;  to  be  fpread,  according  to  the  different  circum- 
flances  of  die  wound,  place,  or  patient,  either  upon  li¬ 
nen  or  leather.  See  Pharmacy,  n"  613 — 635. 

Plaster,  or  Piaifiery  in  building,  a  compofition  of 
lime,  fometimes  with  fand,  See.  to  parget,  or  cover  the 
nudities  of  a  building.  See  Pargetihg  and  Stuc¬ 
co. 

Plaster  of  Paruy  a  preparation  of  feveral  fpecies  of 
gypfum  dug  near  Mount  Maitre,  a  village  in  the  neigh¬ 
bourhood  of  Paris  ;  whence  the  name.  See  Alabas¬ 
ter,  Gypsum,  and  Chemistry,  nc63y,  &c. 

The  beft  fort  is  hard,  white,  fhining,  and  marbly ; 
known  by  the ’name  of  plajler-flone  or  parget  of  Mount 
Maitre.  It  will  neither  give  fire  with  fteel,  nor  ferment 
with  aquafortis  ;  but  very  freely  and  readily  calcines  in 
the  fire  into  a  fine  platter,  the  ufe  of  which  in  building 
and  calling  ftatues  is  well  known. 

The  method  of  reprefenting  a  face  truly  in  platter  of 
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Paris  is  this-:  The  perfon  whofe  figure  is  ddigned 


laid  on  his  back,  with  any  convenient  thing  to  keep  ofF 
the  hair.  Into  each  noftril  is  conveyed  a  conical  piece 
of  ftiff  paper,  open  at  both  ends,  to  allow  of  refpiration. 
Thefe  tubes  being  anointed  with  oil,  are  fupported  by 
the  hand  of  an  affittant ;  then  the  face  is  lightly  oiled 
over,  and  the  eyes  being  kept  fliut,  alabatter  frefh  cal¬ 
cined,  and  tempered  to  a  thinnifh  confiftencc  with  wa¬ 
ter,  is  by  fpoonfuls  nimbly  thrown  all  over  the  face,  till 
it  lies  near  the  thicknefsof  an  inch.  This  matter  grows 
fenfibly  hot,  and  in  about  a  quarter  of  an  hour  hardens 
Into  a  kind  of  ftony  concretion  ;  which  being  gent¬ 
ly  taken  off,  reprefents,  on  its  concave  furface,  the  mi- 
nuteft  part  of  the  original  face.  In  this  a  head  of 
good  clay  may  be  moulded,  and  therein  the  eyes  are  to 
be  opened,  and  other  neceffary  amendments  made.  This 
fccond  face  being  anointed  with  oil,  a  fecond  mould  of 
calcined  alabatter  is  made,  confitting  of  two  parts  joined 
length  wife  along  the  ridge  of  the  nofe  ;  and  herein  may 
be  call,  with  the  fame  matter,  a  face  extremely  like  the 
original. 

If  finely  powdered  alabatter,  or  platter  of  Paris,  be 
put  into  a  bafon  over  a  fire,  it  will,  when  hot*  attume 
the  appearance  of  a  fluid,  by  rolling  in  waves,  yielding 
to  the  touch,  tteaming,  &c.  all  which  properties  h  again 
Iofes  on  the  departure  of  the  heat  ;  and  being  thrown 
upon  paper,  will  not  at  all  wet  i{,  but  immediately  dif- 
co\er  itfelf  to  be  as  motionlefs  as  before  it  was  fet  over 
the  fire ;  whereby  it  appears,  that  a  heap  of  fuch  little 
bodies,  as  arc  neither  fplierical  nor  otherwife  regularly 
fnaped,  nor  fmall  enough  to  be  below  the  difeernment 
of  the  eye,  may,  without  fufion,  be  made  fluid,  barely 
by  a  fufficiently  ttrong  and  various  agitation  of  the  par¬ 
ticles  which  compofe  it ;  and  moreover  lofe  its  fluidity 
immediately  upon  the  ceffation  thereof. 

1  wo  or  three  fpoonfuls  of  burnt  alabatter,  mixed  up 
thin  with  water,  in  a  fhort  time  coagulate,  at  the  hot- 
tom  of  a  vefffl  full  of  water,  into  a  hard  lump,  notwith¬ 
standing  the  water  that  furrounded  it.  Artificers  ob- 
feree,  that  the  coagulating  property  of  burnt  alabatter 
will  be  very  much  impaired  or  loft,  if  the  powder  be 
kept  too  long,  efpecially  if  in  the  open  air,  before  it  is 
made  ufe  of;  and  when  it  hath  been  once  tempered 
with  water,  and  flittered  to  grow  hard,  they  cannot,  by 
any  burning  or  powdering  of  it  again,  make  it  fervice- 
able  for  their  purpofe  as  before. 
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This  matter,  when  wrought  into  vefftle,  See.  k  ft  ill 
of  fo  lode  and  fpongy  a  texture,  that  the  air  has  eafy 
paffage  through  it.  Mr  Boyle  gives  an  account,  among 
his  experiments  with  the  air-pump,  of  his  preparing  a 
tube  of  this  platter,  clofed  at  one  end  and  open  at  the 
other  ;  and  on  applying  the  open  end  to  the  cement,  as 
is  ufually  done  with  the  receivers,  it  was  found  utterly 
impoffible  to  exhauft  all  the  air  out  of  it ;  for  frefh  air 
from  without  preffed  in  as  fall  as  the  other,  or  internal 
air,  was  exhaufted,  though  the  fidesof  the  tube  were  of 
a  confiderable  tliicknefs.  A  tube  of  iron  was  then  put 
on  the  engine  ;  fo  that  being  filled  with  water,  the  tube 
of  platter  of  Paris  was  covered  with  it ;  and  on  ufing 
the  pump,  it  was  immediately  feen,  that  the  water  patted 
through  into  it  as  eafily  as  the  air  had  done,  when  that 
was  the  ambient  fluid.  After  tjifs,  trying  it  with  Ve¬ 
nice  turpentine  inftead  of  watpr,  the  thing  fueceed td 
very  well ;  and  the  tube  might  be  perfectly  exhaufled, 
and  would  remain  in  that  ttate  feveral  hours.  After 
this,  on  pouring  fome  hot  oil  upon  the  turpentine,  the 
cafe  was  much  altered  ;  for  the  turpentine  melting  with 
this,  that  became  a  thinner  fluid,  and  in  this  ttate  cd* 
pable  of  patting  like  water  into  the  pores  of  the  platter. 
On  taking  away  the  tube  after  this,  it  was  remarkable 
that  the  turpentine,  which  had  pervaded  and  filled  its 
pores,  rendered  it  tranfparent,  in  the  manner  that  wa¬ 
ter  gives  tranfparency  to  that  Angular  ttone  called  oculus 
mundi.  In  this  manner,  the  weight  of  air,  under  pro¬ 
per  management,  will  be  capable  of  making  feveral  forts 
of  glues  penetrate  platter  of  Paris  ;  and  not  only  this, 
but  baked  earth,  wrood,  and  all  other  bodies,  porous 
enough  to  admit  water  on  this  occasion. 

Hatter  of  Paris  is  ufed  as  a  manure  in  Pennfylvania,  3$ 
we  find  mentioned  in  a  letter  from  a  gentleman  in  that 
country  inferted  in  the  5  th  volume  of  the  Bath  Society  Pa¬ 
pers,  and  which  we  fhall  infert  here  for  the  fatisfadion 
and  information  of  our  agricultural  readers.  “  The  beft 
kind  is  imported  from  lulls  in  the  vicinity  of  Paris  :  it  is 
brought  down  the  Seine,  and  exported  from  Havre  dc 
Grace.  I  am  informed  there  are  large  beds  of  it  in  the 
Bay  of  Fundy,  fome  of  wrhich  I  have  feen  nearly  as  good 
as  that  from  France;  neverthelefs  feveral  cargoes  brouo-ht 
from  thence  to  Philadelphia  have  been  ufed  without  effeft. 

It  is  probable  this  was  taken  from  the  top  of  the  ground, 
and  by  the  influence  of  the  fun  and  atmofphere  difpoffeffed 
of  the  qualities  neceffary  for  the  purpofes  of  vegetation. 
The  lumps  compofed  of  flat  fjiining  fpecula  are  preferred 
to  thofe  which  are  formed  of  round  particles  like  fand:  the 
Ample  method  of  finding  out  the  quality  is  to  pulverize 
fome,  and  put  it  dry  into  an  iron  pot  over  the  fire,  when 
that  which  is  good  will  foon  boil,  and  great  quantities 
of  the  fixed  air  eicape  by  ebullition.  It  is  pulverized 
by  firil  putting  it  in  a  ftamping-mill.  The  finer  its  pul¬ 
verization  the  better,  as  it  will  thereby  be  more  gene- 
rally  diffufed.  * 

“  It  is  beft  to  fow  it  in  a  wet  day.  The  moft  ap* 
proved  quantity  for  grafs  is  fix  bulhels  per  acre.  No 
art  is  required  in  fowling  it  more  than  making  the  dif- 
tribution  as  equal  as  pollible  on  the  fvvard  of  grafs.  It 
operates  altogether  as  a  top  manure,  and  therefore  fhould 
not  be  put  on  in  the  fpring  until  the  principal  frefts  arc 
over  and  vegetation  hath  begun.  Thegeneral  time  for 
fowing  with  us  is  in  April,  May,  June,  July,  Augutt, 
and  even  as  late  as  September.  Its  effefts  will  gene- 
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Plafter  rally  appear  in  10  or  15  days;  after  which  the  growth 
of  the  grafs  will  be  fo  great  as  to  produce  a  large  bur¬ 
den  at  the  end  of  fix  weeks  after  fowing. 

«  It  muft  be  fown  on  dry  land,  not  fubjeci  to  be 
overflown.  I,  have  fown  it  on  fand,  loam,  and  clay,  and 
it  is  difficult  to  fay  on  which  it  has  belt  anfwered,  al¬ 
though  the  effect  is  fooner  vifible  on  fand.  It  has  been 
ufed  as  a  manure  in  this  flate  for  upwards  of  twelve  years. 
Its  duration  may,  from  the  belt  information  I  can  col- 
'le&,  be  eftimated  from  feveft  to  twelve  years ;  for,  like 
other  manure,  its  continuance  very  much  depends  on 
the  nature  of  the  foil  on  which  it  is  placed.  # 

44  One  of  my  neighbours  fowed  fome  of  his  grafs 
ground  fix  years  ago,  another  four  years  ago  ;  a  great 
part  of  my  own  farm  was  fown  in  May  17 88.  We 
regularly  mow  two  crops,  and  palture  in  autumn;  no 
appearance  of  failure,  the  prefent  crop  being  Mas 
good  as  any  preceding.  I  have  this  feaion  mowed  fifty 
acres  of  red  clover,  timothy  grafs,  white  clover,  &c. 
which  was  plaftered  laft  May,  July,  and  September  : 
many  who  faw  the  grafs  eftimated  the  produce  at  two 
tons  per  acre,  but  I  calculate  the  two  crops  at  three 
tons.  Several  ftripes  were  left  in  the  different  fields  with¬ 
out  plafter ;  thefe  were  in  a  meafure  unproductive,  be¬ 
ing  fcarce  worth  mowing.  In  April  1788,  I  covered 
a  piece  of  grafs  land  upwards  of  two  inches  thick  with 
barn  manure  ;  in  the  fame  worn-out  field  I  fowed  pla¬ 
fter,  to  contrail  it  with  the  dung.  I  mowed  the  dung¬ 
ed  and  plaftered  land  twice  laft  year  and  once  this  ;  in 
.every  crop  the  plafter  has  produced  the  molt.  You 
«  W£1X  remember,  in  all  experiments  with  clover,  to  mix 
about  one-third  timothy  grafs  feed ;  it  is  of  great  ad¬ 
vantage  in  ferving  as  a  fupport  for  the  clover ;  it  very 
much  facilitates  the  curing  of  clover,  and  when  cured  is 
a  fuperior  fodder.  The  plafter  operates  equally  as  well 
on  the  other  graffes  as  on  clover.  Its  effe&  is  faid  to 
be  good  on  wheat,  if  fown  in  the  fpring  ;  but  I  cannot 
fay  this  from  experience.  On  Indian  coni  I  know  its 
operation  to  be  great ;  we  ufe  it  at  the  rate  of  a  table- 
fpoonful  for  a  hill,  put  in  immediately  after  dreffing. 

44  From  fome  accurate  experiments  laft  year  made 
and  reported  to  our  Agricultural  Society,  it  appears 
that  nine  bufhels  of  additional  corn  per  acre  were  pro¬ 
duced  by  this  method  of  ufmg  plafter.” 
PLASTERING.  See  Pargetting. 

PLASTIC,  denotes  a  thing  endowed  with  a  for¬ 
mative  power,  or  a  faculty  of  forming  or  faffiioning  a 
mafs  of  matter  after  the  likenefs  of  a  living  being. 

PLA$7ic~Nature,:  a  certain  power  by  which,  as  an 
inftrument,  many  philofophers,  both  ancient  and  modern, 
have  fuppofed  the  great  motions  in  the  corporeal  world, 
and  the  various  proceffes  of  generation  and  corruption, 
to  be  perpetually  carried  on. 

Among  the  philofophers  of  Greece,  fuch  a  power 
was  almoft  univerfally  admitted.  It  feems,  indeed,  to 
have  been  reiedled  only  by  the  followers  of  Democritus 
and  Epicurus,  who  talk  as  if  they  had  thought  gravity 
tffential  to  matter,  and  the  fortuitous  motion  of  atoms, 
which  they  held  to  have  been  from  eternity,  the  fouree 
Bot  only  of  all  the  regular  motions  in  the  univerfe,  but 
alfo  of  the  organization  of  all  corporeal  fyftems,  and 
*yen  of  fenfation  and  intellect' on,  in  brutes  and  in  men. 
It  is  needlefs  to  fay,  that  thofe  men,  whatever  they 
might  profefs,  were  in  reality  atheifts  ;  and  Democritus, 
is  univcrfally  known,  avowed  his  atheifim  _ 
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The  greater  part  of  the  philofophers  who  held  the 
exiftence  of  a  plaftic  nature,  confidered  it  not  as  an  v 
agent  in  the  ftria  fenfe  of  the  word,,  but  merely  as  an  in¬ 
ftrument  in  the  hand  of  the  Deity ;  though  even  among 
them  thefe  were  fome  who  held  no  fuperior  power,  and 
were  of  courfe  as  grofs  atheifts  as  Democritus  himfelf 
Such  was  Strata  of  Lampfacus.  This  man  was  origi¬ 
nally  of  the  peripatetic  fchool,  over  which  he  prefided 
many  years,  with  no  fmall  degree  of  reputation  for 
learning  and  eloquence.  He  was  the  firft  and  chief  af- 
fertor  of  what  has  been  termed  Hylo%oic  atheifm  ;  a  fyf- 
tem  which  admits  of  no  power  fuperior  to  a  certein  na¬ 
tural  or  plajlic  life ,  ejfentialy  ingenerable ,  and  incorruptible , 
inherent  in  matter,  but  without  fenfe  and  confeioufnefs. 

That  fuch  was  his  do&rine  we  learn  from  Cicero,  who 
makes  Velleius  the  Epicurean  fay,  “  Nec  audiendus 
Strata  qui  Phyfcus  appellatur,  qui  omnem  virn  divmam 
in  Natura  fitam  effe  cenfet,  quae  caufas  gignendi,  augen- 
di,  minuendive  habeat,  fed  careat  omni  fenfu  $  ”  That  iDeNatm 
Strato,  in  admitting  this  plaftic  principle,  differed  wide-. 
ly  from  Democritus,  is  apparent  from  the  following  ac¬ 
count  of  him  by  the  fame  author  :  u  Strato  Lampfacenus 
negat  opera  deorum  fe  uti  ad  fabricandum  mundum, 
qusecunque  fint  docet  omnia  effe  effedta  natura r,  nec  ut 
file,  qui  afperis,  et  levibus,  et  hamatis  uncinatifque  cor- 
poribus  concreta  hxc  .effe  dicat,  inteije&o  inani  ;  fomnia 
cenfet  hsec  effe  Democriti ,  non  docentis  fed  optantis 

That  the  rough  and  fmooth,  and  hooked  and  crook- > 
ed,  atoms  of  Democritus,  were  indeed  dreams  and  do¬ 
tages,  is  a  polition  which  no  man  will  controvert  $  but 
furely  Strato  was  himfelf  as  great  a  dreamer  when  he 
made  fenfation  and  intelligence  refult  from  a  certain  pla¬ 
ftic  or  fpermatic  life  in  matter,  which  is  itfelf  devoid  of 
fenfe  and  confcioufneft.  It  is,  indeed,  inconceivable,  to 
ufe  the  emphatic  language  of  Cudworth,  44  how  any 
one  in  his  fenfes  fhould  admit  fuch  a  monftrous  paradox 
as  this,  that  every  atom  of  duft  has  in  itfelf  as  much 
wifdom  as  the  greateft  politician  and  moft  profound  phi- 
lofopher,  and  yet  is  neither  confcious  nor  intelligent !”  It 
is  to  be  obferved  of  Strato  likewife,  that  though  he  at¬ 
tributed  a  certain  kind  of  life  to  matter,  he  by  no  means 
allowed  of  one  common  life  as  ruling  over  the  whole  ma¬ 
terial  univerfe.  He  fuppofed  the  feveral  parts  of  matter 
to  have  fo  many  feveral  plaftic  lives  of  their  o\ftn,  and 
feems  %  to  have  attributed  fomething  to  chance  in  the  ^ 
produ&ion  and  prefervation  df  the  mundane  fyftem.  .  jvhjllim, 
In  denying  the  exiftence  of  a  God,  perpetually  di‘Hb.i.cap  J 
redling  his  plaftic  principle,  and  in  fuppofing  as  many 
of  thefe  principles  as  there  are  atoms  of  matter,  Strato 
deviated  far  from  the  do&rine  of  Ariftotle.  The  great 
founder  of  the  peripatetic  fchool,  as  well  as  his  apoftate 
difciple,  taught  that  mundane  things  are  not  effedled  by 
fortuitous  mechanifm,  but  by  fuch  a  nature  as  a&s  regu¬ 
larly  and  artificially  for  ends  ;  yet  he  never  confiders  this 
nature  as- the  higheft  principle,  or  fupreme  Numeny  but 
as,  fubordinate  to  a  perfedt  mind  or  intelleft ;  and  he 
exprefsly  affirms,  that  u  mind,  together  with  nature , 
formed  or  fafhioned  this  univerfe.”  He  evidently  coiv 
fiders  mind  as  the  principal  and  intelligent  agent,  and 
nature  as  the  fubfervient  and  executive  inftrument.  In¬ 
deed,  we  are  ftrongly  inclined  to  adopt  the  opinion  of 
the  learned  Moffieim,  who  thinks  that  by  nature  Ari¬ 
ftotle  meant  nothing  more  than  that  or  ^ 

animal  heat ,  to  which  he  attributes  immortality,  and  of \at\m  A- 
which  he  exprefsly  fays  J  that  all  things  are  fulL  Be  *;W.  life* 
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this  as  it  may,  he  always  joins  God  and  nature  toge¬ 
ther,  and  affirms  that  they  do  nothing  in  vain.  The 
fame  do&rine  was  taught  before  him  by  Plato>  who  af¬ 
firms  that  “  nature,  together  with  reafon,  and  accord¬ 
ing  to  it,  orders  all  things.”  It  muft  not,  however,  be 
concealed,  that  Plato  feems  to  have  attributed  intelli¬ 
gence  to  the  principle  by  which  he  fuppofed  the  world 
to  be  animated;  for  Chalcidius,  commenting  on  the 
Timaeus  J,  thus  expreffes  himfelf :  “  Haec  eft  ilia  ratio - 
nabilis  anima  mundi,  quoe  gemina  juxta  meliorem  natu- 
ram  veneratione  tutelam  prsebet  inferioribus,  divinis  dif- 
pofitionibus  obfequens,  providentiam  nativis  impertiens, 
aeternorum  iimilitudine  propter  cognationem  beata.” — 
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fie  fays,  that  a  the  nature  of  bodies  fignifies  the  aggre* 
gate  of  all  thofe  ideas  with  which  they  furnifh  11s,  and 
by  which  they  are  made  known*”  To  fay  the  beft  of  it> 
this  fentence  is  inaccurately  exprefled.  An  aggregate 
of  ideas  may  be  occafioned  by  the  impulfe  of  bodies  on 
the  organs  of  fenfe,  but  the  effe&  of  impulfe  cannot  be 
that  which  impels.  We  ffioidd  not  have  made  this  re¬ 
mark,  which  may  perhaps  be  deemed  captious,  were  we 
not  perfuaded  that  the  vague  and  inaccurate  ufe  of  terms 
is  the  fource  of  thofe  miftakes  into  which,  we  cannot 
help  thinking,  that  the  very  ingenious  author  has  fome- 
times  fallen.  Having  juftly  obferved,  that  we  know  no* 
thing  dire&ly  of  bodies  but  their  qualities,  he  proceeds 
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Apnlems,  too,  tells  us||,  “  Illam  cceleftem  animam,  fon-  to  inveftigate  the  nature  of  folidity. 

tem  animarum  omnium,  optimam  virtutera  effe  genetri-  “  Solidity  (he  fays)  is  the  quality  of  body  which  prin- 
cem,  fubferviri  etiam  Fabricator!  Deo,  et  prsefto  effe  ad  cipally  requires  our  notice.  It  is  that  which  fills  exten- 

omnia  inventa  ejus.”  Plato pronunciat.  lion,  and  which  refills  other  folids,  occupying  the  place 

This-  do&rine  of  Plato  has  been  adopted  by  many  which  it  occupies;  thus  making  extenfion  and  figure  real, 
moderns  of  great  eminence  both  for  genius  and  for  and  different  from  mere,  fpace  and  vacuity.  If  the  fe- 
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learning.  The  celebrated  Berkeley  biffiop  of  Cloyne, 
after  giving  the  view  of  Plato’s  anima  mundi ,  which  the 
reader  will  find  in  our  article  Motion,  n°  10,  thus  re- 
0  commends  the  ftudy  ofhisphilofophy  *  :  u  If  that  phi- 
lofopher  himfelf  was  not  read  only,  but  ftudied  alfo  with 
care,  and  made  his  own  interpreter,  I  believe  the  pre¬ 
judice  that  now  lies  againft  him  would  foon  wear  off, 
or  be  even  converted  into  high  efteem,  for  thofe  exalt¬ 
ed  notions,  and  fine  hints,  that  fparkte  and  fhine 
throughout  his  writings;  which  feeni  to  contain  not  on¬ 
ly  the  moft  valuable  learning  of  Athens  and  Greece,  but 
alfo  a  treafure  of  the  moft  remote  traditions  and  early 
fcience  of  the  eaft.”  Cudworth,  and  the  learned  author 
of  Ancient  Metaphyjics ,  are  likewife  ftrenuous  advocates 
for  the  Ariftptelian  do&rine  of  a  plaftic  nature  diffufed 
through  the  material  world;  (fee  Metaphysics, 
,np  200,  201,  202.)  :  and  a  notion  very  fimilar  has  late¬ 
ly  occurred  to  a  writer  who  does  not  appear  to  have  bor¬ 
rowed  it  either  from  the  Lyceum  or  the  Academy . 

This  writer  is  Mr  Young,  of  whofe  adive  fubjlance ,  and 
its  agency  in  moving  bodies,  fome  account  has  been 
given  elfewhere,  (fee  Motion).  As  a  mere  unconfei- 
ous  agent,  immaterial \  and,  as  he  expreffes  himfelf,  im- 
mental )  it  bears  a  ftriking  refemblance  to  the  plajlic  na¬ 
ture  or  vegetable  life  of  Cudworth  :  but  the  author  holds 
it  to  be  not  only  the  principle  of  motion,  but  alfo  the 
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condary  qualities  of  bodies,  or  their  powers,  varioufly  to 
affe&  our  fenfes,  depend  on  their  primary  qualities,  it  is 
chiefly  on  this  of  folidity;  which  is  therefore  the  moft 
important  of  the  primary  qualities,  and  that  in  which  the 
effence  of  body  is  by  fome  conceived  to  confifl.  This 
idea  of  folidity  has  been  judged  to  be  incapable  of  any 
analyfis  ;  but  it  appears  evident  to  me  (continues  our 
author),  that  the  idea  of  folidity  may  be  refolved  into 
another  idea,  which  is. that  of  the  power  of  refilling 
within  the  extenfion  of  body.  Hence  it  becomes  unne¬ 
cessary,  and  even  inadmiffible,  to  fuppofe  that  folidity  in 
the  body  is  at  ali  a  pattern  or  archetype  of  our  fenfation*” 
That  folidity  in  the  body,  and  we  know  nothing  of  fo¬ 
lidity  any  where  elfe,  is  no  pattern  of  any  fenfation  of 
is  indeed  moft  true,  as  we  have  fhown  at  large  in 
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another  place,  (fee  Metaphysics,  nw>  44  and  171): 
but  to  reconcile  this  with  what  our  author  afferts  imme¬ 
diately  afterwards,  that  “  folidity  is  no  more  in  bodies 
than  colours  and  flavours  are,  and  that  it  is  equally  with 
them  a  fenfation  and  an  idea”  would  be  a  talk  to  which 
our  ingenuity  is  by  no  means  equal.  He  affirms,  indeed, 
that  folidity,  as  it  is  faid  to  be  in  bodies,  is  utterly  in- 
comprehenfible  ;  that  we  can  perfectly  comprehend  it  as 
a  fenfation  in  ourfelves,  but  that  in  bodies  nothing  i^orc 
is  required  than  a  power  of  a&ive  refiftance  to  make  up- 
t'“uvr^  luvfcimi,  uui  cuiu  uic  on  our  fenfes  thofe  impreffions  from  which  we  infer  the 
or  of  matter  itfelf ;  in  the  production  of  reality  of  primary  and  fecondary  qualities.  This  power  of 

which,  by  certain  motions,  it  maybe  faid  to  be  moreftri&ly  refiftance,  whether  it  ought  to  be  called  a&ive  or  paflive, 
plajlic  than  the  hy/arckical  principle,  or  7;// genitrix,  of  any  we  apprehend  to  be  that  which  all  other  philofopher* 
t)ther  philofopher  with  whofe  writings  we  have  any  ac~  have  meant  by  the  word  folidity  ;  and  though  Locke, 
quaint ance.^  Though  this  opinion  be  Angular,  yet  as  its  who  ufes  the  words  idea  and  notion  indiscriminately,  often 
author  is  evidently  a  man  who  thinks  for  himfelf,  unawed  talks  of  the  idea  of  folidity,  we  believe  our  author  to  be 

the  firft  of  human  beings  who  has  thought  of  treating 
folidity  as  a  fenfation  in  the  mind. 

Though  it  is  wrong  to  innovate  in  language,  when 
writing  on  fubje&s  which  require  much  attention,  we 
muft,  however,  acknowledge  it  to  be  unworthy  of  in¬ 
quirers  after  truth  to  difpute  about  the  proper  or  impro¬ 
per  ufe  of  terms,  fo  long  as  the  meaning  of  him  who 
employs  them  can  be  eafily  difeovered.  We  (hall,  there¬ 
fore,  follow  our  author  in  his  endeavours  to  afeertain  what 
this  power  of  refiftance  is  which  is  commonly  known  by 
the  name  of  folidity.  All  power  he  juftly  holds  to  be  ac¬ 
tive  ;  and  having,  by  an  argument  (a)  of  which  we  do 
^  ^  not 


by  the  authority  of  celebrated  names,  and  as  one  great 
part  of  the  utility  of  fuch  works  as  ours  confifts  in  their 
ferving  as  indexes  to  fcience  and  literature,  we  (hall  lay 
before  our  readers  a  ffiort  abftraCl  of  the  reafonings  by 
which  Mr  Young  endeavours  to  fupport  his  hypothefis, 
and  we  (hall  take  the  liberty  of  remarking  upon  thofe 
reafonings  as  we  proceed. 

The  author,  after  a  fhort  introdu&ion,  enters  upon  his 
work  J,  in  a  chapter  intitled,  Analyfis  of  Matter  in  ge¬ 
neral.  In  that  chapter  there  is  little  novelty.'  He  tiuats, 
as  others  have  done,  of  primary  and  fecondary  qualities, 
Und  adheres  too  clofely  to  the  language  of  Locke,  when 


(a)  We  can  only  conceive  of  folidity  as  being  a  refiftance  of  the  parts  of  any  body,  to  a  power  which  endea- 
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not  perceive  the  force,  attempted  to  prove  that  it  is  by 
an  inward  power,  and  not  by  its  Inertia ,  that  one  body 
prevents  another  from  occupying  the  fame  place  with  it- 
felf,  he  naturally  enough  infers  matter  to  be  efTentially 
a&ive.  “  But  the  activity  of  matter  is  to  be  confidered 
in  a  certain  limited  fenfe,  and  its  inertnefs  is  to  be  regard¬ 
ed  in  another  limited  fenfe  ;  fo  that  thefe -are  compatible 
within  their  refpe&ive  limits.  The  activity  of  body  may 
be  confidered  as  belonging  to  the  parts  of  a.  compound; 
its  inertia  as  the  inertia  formed  of  thofe  parts.  The  ac¬ 
tions  of  the  parts  are  everywhere  oppofed  to  each  other, 
and  equal  ;  and  hence  refults  the  inadivity  of  the 
whole.” 

Solidity  alone  of  the  primary  qualities  being  po¬ 
sitive,  and  peculiar  to  bodies, -and  our  author  having  re- 
folved  this  into  action  or  power,  it  follows,  by  his 
analyfis,  that  the  essence  or  body  is  reduced  to  power 
like  wife.  But,  as  he  properly  obferves,  power  is  an 

idea  of  rtfledion,  not  acquired  %  by  the  fenfes,  but  fug- 
gelled  by  thought.  Hence  our  knowledge  of  real  ex¬ 
igence  in  body  muft  be  fucli  as  is  fuggelled  to  us  by  our 
thoughts  exercifed  abopt  our  fenfations.  “  We  are 
capable  of  ading  and  producing  changes  in  appearances  ; 
and  this  faculty,  which  we  experience  to  exill  in  otir- 
felves,  wc  call  power.  We  are  confcious  of  the  exer¬ 
tion  of  our  own  power  ;  and  therefore,  when  we  fee  » 
action  or  change  happen  without  any  exertion  of 
ours,  we  refer  this  to  other  powers  without  us,  and  ne- 
ceflarily- conclude  the  power  to  exill  where  the  change 
begins  or  the  adion  is  exerted.  This  power,  then, 
referred  to  bodies,  mull  exill  in  them,  or  it  can  exiil  no 
where.” 

In  two  chapters,  which  might  eafily  have  been  com- 
preiled  into  one  not  fo  long  as  the  Ihortell  of  them,  our 
author  analyzes  atoms  or  the  primary  particles  of  matter, 
and  ftrenuoufly  oppofes  their  impenetrability.  He  allows 
that  there  are  atoms  of  matter  not  divifible  by  any  known 
force  ;  but  as  thefe,  however  fmall,  mull  Hill  be  concei¬ 
ved  as  having  extenfion,  each  of  them  mull  be  compo- 
fed  of  parts  held  together  by  the  fame  power  which 
binds  together  many  atoms  in  the  fame  body.  This 
power,  indeed,  he  acknowledges  to  operate  much  more 
foTevfly  when  it  cements  the  parts  of  a  primary  atom  than 
when  it  makes  many  atoms  cohere  in  o ne  mafs  ;  but  Hill 
it  operates  in  the  fame  manner  :  and  as  the  ideal  analyfis 
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may  be  carried  on  ad  infinitum,  the  only  pofitivr  idea 
which  is  fuggelled  by  atoms,  or  the  parts  of  atoms,  is 
the  idea  of  a  refilling  power.  That  this  power  of  re¬ 
finance,  which  conllitute8  what  is  vulgarly  called  the 
folidity  of  bodies,  may  not  be  absolutely  impenetrable* 
he  attempts  to  prove,  by  ihowing  that  refiftance  does 
in  fad  take  place  in  cafes  where  impenetrability,  ami 
even  folidity,  are  not  fuppofed  by  any  man. 

“  Let  us  endeavour  (fays  he)  to  bring  together  two- 
like  poles  of  a  magnet,  and  we  (hall  experience  a  refiflancb 
to  their  approximation.  Why,  then,  may  not  a  piece  of 
iron,  which  between  our  lingers  refills  their  coming  to¬ 
gether,  refill  by  an  efficacy  perfectly  fimilar,  though 
more  llrongly  exerted  ?  If  magnetifm  were  to  ad  upon 
our  bodies  as  upon  iron,  we  (hould  feel  it  ;  or  were  mag¬ 
nets  endowed  with  fenfation,  they  would  feel  that  which 
refills  their  nearer  approach.  The  refilling  extenfion 
between  the  two  magnets  is  permeable  to  all  the  rays  of 
light,  and  refleding  none  is  therefore  unfeen  ;  but  it  is 
eafy  to  conceive  that  the  fame  po>ver  which  refills  the 
approach  of  the  iron  might  refill  and  refled  fome  rays 
of  light.  We  Ihould  then  have  a  vifible  objed  interpo- 
fed  between  the  two  magnets,  as  we  have  before  fuppo¬ 
fed  it  might  be  a  tangible  one.  It  is  likewife  eafy  to 
conceive  that  which  is  tangible  and  vifible  fo  applied  to 
our  organs  of  tailing,  of  fmelling,  and  of  hearing,  as 
to  excite  ideas  of  flavours,  odours,  and  founds.  Tfm& 
we  fee  that  vi  adion,  in  which  no  fuppofition  of  foli¬ 
dity  or  impenetrability  is  involved,  may  be  conceived  to 
affume  all  the  qualities  of  matter,  by  only  fuppofing  a  fa¬ 
miliar  effed  extended  in  its  operation.” 

This  reafoning  is  exceedingly  ingenious,  though  per¬ 
haps  not  original ;  but  wliat  is  of  more  importance* 
it  does  not  approach  fo  near  to  demonllralion  as  the  au¬ 
thor  feems  to  imagine.  If  magnets  operate  by  means 
of  a  fluid  ilfuing  from  them  (fee  Magnetism,,  chap. 
3.),  thofe  who  hold  the  folidity  or  impenetrability  of 
matter  will  maintain,  that  each  atom  of  the  magnetic 
fluid  is  folid  and  impenetrable.  That  we  do  not  fee  nor 
feel  thefe  atoms,  will  be  confidered  as  no  argument  that 
they  do  not  exill ;  for  we  do  not  fee,  nor  in  a  clofe  room 
feel,  the  atoms  of  the  furrounding  atmofpherc  ;  which 
yet  Mr  Young  wiil  acknowledge  to  have  a  real  exillence, 
and  to  be  capable' of  operating  upon  our  fenfes  of  hear¬ 
ing  and  fmelling.  Let  us,  however,  fuppofe,  that  by  this 
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vours  to  fefiarate  them,  or  to  bring  them  nearer  together.  Now  that  which  refills  any  power,  and  prevents  its 
effed,  is  alfo  a  power.  By  refiftance,  I  mean  here  an  adive  relillance,  fucli  as  an  animal  can  employ  againll  an 
animal.  If  a  horfe  pulls  againll  a  load,  he  draws  it  along  ;  but  if  he  draw's  againll  another  horfe,  he  is  put  to  a 
Hand,  and  his  endeavour  is  defeated.  When  any  endeavour  to  change  tlie  fituation  of  the  parts  of  any  folid  is  in 
like  manner  prevented  from  taking  effed,  and  the  parts  retain  their  fituation,  the  fituation  has  plainly  been  prefer¬ 
red  by  an  adive  refiftance  or  power,  equivalent  to  that  which  was  fruitlefsly  exerted  on  them.” 

Such  is  our  author’s  reafoning  to  prove  that  matter  is  effentially  adive,  and  that  from  this  adlivity  refults  our  no¬ 
tion  of  its  folidity  :  but  does  he  not  here  confound  folidity  with  hardnefs,  and  impenetrability  with  cohefion  ?  He 
certainly  does  ;  for  water  is  as  folid,  in  the  proper  fenfe  of  the  word,  as  adamant ,  and  the  particles  of  air  as  the 
particles  of  iron .  The  parts  of  water  are,  indeed,  feparated  with  eafe,  and  thofe  of  adamant  with  difficulty  ;  but 
It  is  not  becaufe  the  latter  have  more  folidity  than  the  former,  but  becaufe  the  power  of  cohefion,  whatever  it  may 
he,  operates  upon  them  with  greater  force.  Solidity  is  an  attribute  of  a  whole  ;  hardnefs  and  foftnefs  refults 
from  the  cohefion  of  parts.  We  do  not  at  all  perceive  the  propriety  of  the  fimile  of  the  horfe  pulling  a  load,  and 
afterwards  pulling  againll  another  horfe.  Is  it  becaufe  both  horfes  are  adive  that  one  of  them  gannot  prevail  againll 
the  other,  and  becaufe  the  load  is  inaflive  that  either  of  them  may  drag  along  a  mafs  of  iron  of  half  a  tun  weight  ? 
If  fo,  double  or  triple  the  mafs,  and  a  very  ftrange  phenomenon  will  be  the  refult ;  for  we  fhall  have  an  adive 
vrhok  compounded  of  two  or  three  inadive  parts,  even  though  thofe  parts  ffiould  not  be  hi  contad  1 
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Itfuc.  reafoning  he  has  eftablifhed  tl*e  tion-cxifttnce  of  every 

L -  thing  in  the  primary-  atoms  of  matter  but  aftive  powers 

of  rtfiHance,  and  let  us  fee  how  he  conceives  the  ad  ions 
of  thefe  powers  to  conftitute  what  gives  us  the  notion  of 
inert  and  folid  body  ;  for  that  we  have  fuch  a  notion 
cannot  be  denied. 

To  act  he  allows  to  be  an  attribute,  and  juftly  ob- 
fervea,  that  we  cannot  conceive  an  attribute  to  exift  with¬ 
out  a  fubftance.  “  .But  (fays  he)  we  have  traced  all 
phenomena  to  aclion  as  to  a  generic  idea,  comprehend¬ 
ing  under  it  all  forms  of  matter  and  motion  as  fpecies  of 
that  genus.  By  this  analyfis,  that  complex  idea  we 
have  ufually  denominated  matter,  and  confidered  as  the 
fubftance  or  fubftratum  to  which  motion  appertained  as 
an  attribute,  is  found  to  change  its  chani&er,  and  to  be 
itfelf  an  attribute  of  a  fubftance  effentially  a&ive,  of 
which  one  modification  of  motion  produces  matter  and 
another  generates  motion.”  The  a&ionof  this  fubftance 
Mr  Young  determines  to  be  motion  (fee  Motion, 
n°  1 6.)  ;  and  he  proceeds  to  inquire  by  what  kind  of 
motion  it  produces  matter,  or  inert  and  refilling 
atoms. 

“  Whatever  portion  of  the  active  substance  is 
given  to  form  an  atom,  the  following  things  are  necef- 
fary  to  be  united  in  fuch  portion  of  active  fubftance  : 

1 Jl,  It  mull  in  fome  refpect  continually  move  ;  for 
otherwife  it  would  lofe  its  nature,  and  ceafe  to  be  ac¬ 
tive.  idly.  It  mull  alfo  in  fome  other  refpedl  be  at  rell, 
for  otherwife  it  could  not  form  an  inactive  atom.  3 dly. 
It  mull  preferve  unity  within  itfelf/'  The  author’s 
proof  of  the  firft  of  thefe  portions  we  have  given  elfe- 
where.  The  fecond  he  holds  to  be  felt-evident  ;  and  the 
third  he  thinks  eftablifhed  by  the  following  reafoning  ; 
u  Solidity  is  the  refult  of  tliofe  adlions  among  the  parts 
of  any  whole,  wrhereby  the  unity  of  the  whole  is  preserved 
within  itfelf.  Several  uncoheriiig  things  may  be  united  by 
an  external  bond  :  this  does  not  conllitute  thefe  one  fo¬ 
lid  ;  it  may  be  one  bundle  :  but  if  feveral  tilings  cohere, 
and  have  a  unity  preferred  within  themfelves,  they  be¬ 
come  one  folid.  An  atom  is  the  lealt  and  moll  fimple  fo- 

iid.” 

Having  thus  proved  the  neceflity  of  thefe  three  re- 
quifites  to  the  formation  of  an  atom,  he  obferves,  that 
**  the  two  firft  can  only  be  united  in  a  rotation  of  the 
portion  of  active  fubftance  about  a  centre  or  axis  at  reft. 
By  fuch  h  motion,  all  the  parts  fuccellively  occupy  different 
places  in  the  orbit  of  rotation,  and  therefore  move  ;  the 
centre  round  which  they  revolve  being  at  reft,  the  ‘whole 
portion  is  alfo  at  reft  ;  and  thus  the  portion  is  at  once 
moving  and  quiefeent,  as  is  required.  The  fame  kind 
of  motion  will  alfo  fulfil  the  terms  of  the  third  requifite; 
for  a  .fubftance  having  a  revolving  motion  around  its  own 
centre,  preferves  its  unity  by  reafon  of  all  the  parts  pre- 
ferving  the  fame  relation  to  the  centre  :  and  further,  a 
motion  of  the  a&ive  fubftance  about  a  centre  or  axis  will 
be  an  adlivity  in  the  fame  orbit,  wilich  will  a<Sl  upon  and 
refill  whatever  fhall  interfere  to  oppofe  its  a&ivity,  or 
deftroy  the  unity  of  the  fphere,  by  diverting  the  courfe 
of  the  revolving  motions.  The  adivity  or  motion  of  a 
portion  of  active  substance  about  a  centre  will, 
therefore,  give  folidity  to  fuch  portion  ;  for  it  will  give 
it  unity  and  refillance,  and  in  a  manner  tie  together  all 
the  parts,  forming  them  into  one  mafs  about  their  com¬ 
mon  centre  :  for  they  move  or  are  a£live  not  towards  the 
centre,  in  which  cafe  they  would  be  loft  in  noa-extea- 
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fion  ;  nor  from  the  centre,  where  they  would  dlflipatc  in 
boundlefs  fpace  ;  but  about  the  centre,  preferring  the 
fame  limits  of  extenfion  :  and  being  in  this  wray  aclive, 
they  in  this  way  refill  any  other  a&irity  oppofed  to 
them,  that  is,  they  refill  any  a&ion  which  tends  to  pene¬ 
trate  or  divide  this  fphere  of  revolving  adlivity.  There¬ 
fore,  fince  any  portion  of  adlive  fubftance  does,  by  revol¬ 
ving  about  a  centre,  become  an  united,  refilling,  and 
quiefeent  whole,  the  fmallell  portions  of  the  active 
substance  which  have  fuch  motions  will  become  atoms, 
or  make  the  fmallell  portions  of  matter/’ 

Having  thus  fhown  to  his  own  fatisfadlion  how  atoms 
of  matter  are  formed,  he  next  explains  what  at  firft  he 
confeffes  may  have  appeared  a  paradox/*  ho w  the  active 
substance,  retaining  its  own  nature  and  elTential  pro¬ 
perties,  continuing  immaterial,  unfolid,  and  a£live,  puts- 
on  .at  the  fame  rime  the  form  of  matter,  and  becomes 
material,  folid,  and  inert.  A  fphere  of  revolving  a&ive 
fubftance,  as  it  revolves  continually  about  a  centre,  and 
as  parts  of  the  fubftance,  are  confidered  as  fuccelfively 
palling  through  every  point  in  the  orbit ;  confidered 
thus  in  its  parts,,  and  in  its  motions,  it  is  active  sub¬ 
stance,  immaterial,  and  unfolid  ;  but  the  whole  fpherer 
confidered  unitically,  collectively,  and  as  quiefeent,  h 
in  this  point  of  view  a  folid  atom,  material,  and  in¬ 
ert.” 

Such  is  the  active  fubftance  of  Mr  Young,  and  fuch 
his  theory  of  the  formation  of  matter.  That  he  has 
not  w  ith  fervility  copied  from  the  ancients,  every  reader 
of  his  book,  who  is  not  an  abfolute  ftranger  to  Greek 
and  Roman  literature,  will  readily  acknowledge  ;  and  yet 
if  his  theory  be  well  founded,  he  has  difeovered  a  mid¬ 
dle  fubftance  between  mind  and  matter,  more  properly 
plajitc  than  Ariftotle  or  Plato,  Cudworth  or  Berkeley, 
ever  conceived.  But  truth  compels  us  to  add,  that  to 
us  his  theory  appears  to  labour  under  infuperable  objec¬ 
tions.  That  there  may  be  in  the  uhiverfe  a  fubftance  ef- 
fentially  aclive,  and  at  the  fame  time  not  intelligent,  is 
a  propofition  winch  we  are  by  no  means  inclined  to  con¬ 
trovert.  Various  phenomena,  both  in  vegetable  and 
animal  life,  lead  us  to  fufpt£l  that  there  is  fuch  a  fub¬ 
ftance  ;  but  it  does  not  follow  that  we  are  inclined  to 
adopt  our  author’s  do&rine  refpe6ling  the  formation  of 
matter.  He  conceives  his  proof,  indeed,  to  be  “  in  its- 
nature  not  at  all  imperfe£l,  or  to  fall  lhort  of  demon- 
ftration  j  and  if  any  one  refufe  it,  he  thinks  it  will  be 
neceffary  for  him  to  fhow,  either  that  the  explanation' 
offered  is  not  fufficient,  or  that  fome  other  explanation 
will  ferve  equally  well.” 

To  fhow  that  the  explanation-  offered  is  not  fufficient, 
will  not,  w^e  apprehend,  be  a  very  arduous  tafk  ;  but  we 
have  no  inclination  to  attempt  ourfelves  another  expla¬ 
nation,  becaufe  we  believe  that  of  the  formation  of  mat¬ 
ter  no  other  account  can  be  given  than  that  which  re~ 
folves  it  into  the  fat  of  the  Creator.  That  it  cannot  be 
formed  by  the  motion  of  an  immaterial  fubftance  in  the 
manner  winch  our  author  has  very  clearly  deferibed, 
feems  to’  be  a  truth  fo  evident  as  not  to  admit  of  proof; 
for  if  motion  be,  as  he  defines  it,  a  change  of  place,, 
every  thing  that  is  moved  muft  have  the  quality  of  ex- 
tenfion.  But  all  the  parts  of  this  a&ive  fubftance  which 
are  given  to  form  an  atom,  move  round  a  centre,  and  are 
exprefsly  faid  to  occupy  fucceflively  different  places  i» 
the  orbit  of  rotation.  Every  one  of  thefe  parts,  there¬ 
fore,  is  aa  extended  being :  and  fince,  according  to  our 

author^ 
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‘PJafHc.  axiihof,  folidity  {3  nothing  but  art  aBive  power  of  rejijl* 
once,  and  the  parts  of  this  adlive  fubftance,  in  their  ro¬ 
tation  round  their  centre,  aft  upon  and  refjl  whatever 
interferes  to  oppofe  their  activity,  it  follows  that  each  of 
thefe  parts  is  likewife  a  foltd being.  But,  in  the  opinion 
of  Mr  Young  himfelf,  and  of  all  mankind,  whatever  is 
extended  and  foil'd  is  material.  This  theory,  therefore, 
exhibits  a  procefs  in  which  atoms  are  formed  of  a  fub¬ 
ftance,  which,  though  it  is  faid  to  be  aftive ,  immaterial , 
and  unfolid,  appears,  when  narrowly  infpe&ed,  to  be 
nothing  elfe  than  a  collection  of  thofe  very  atoms  of 
which  the  author  pretends  to  explain  the  formation.  Mr 
Young,  who  examines  and  very  freely  cenfures  fome  of 
the  dodtrines  of  Newton  and  others,  is  too  much  a  man 
of  fcience  to  be  offended  at  us  for  dating  objedhons  to 
a  theory  which  is  quite  new,  to  a  transformation  which 
he  himfelf  acknowledges  may  to  many  “  appear  not  on¬ 
ly  problematical  and  difficult  to  conceive,  hut  wholly 
impoffible,  and  implying  contradictions  abfolutely  and 
for  ever  irreconcileable.,,  Whether  this  be!  a  juft  charac¬ 
ter  of  it  our  readers  mud  determine  ;  but  if  we  did  not 
believe  the  author  to  be  a  man  of  ingenuity,  we  ffiould 
not  have  introduced  him  or  his  work  to  their  acquain¬ 
tance. 

Plastic  Art ,  the  art  of  reprefenting  all  forts  of  fi¬ 
gures  by  the  means  of  moulds.  Tkis  term  is  derived 
from  the  Greek  word  •  ***-**»,  which  fignifies  the  “  art 
of  forming,  modelling,  or  calling,  in  a  mould.’*  A 
mould  in  general  is  a  body  that  is  made  hollow  for  that 
purpofe.  Tfhe  artift  makes  ufe  of  them  to  form  figures 
in  bronze,  lead,  gold,  filver**  or  any  other  metal  or  fu- 
fible  fubftance.  The  mould  is  made  of  clay,  ftucco,  or 
other  compofition,  and  is  hollowed  into  the  form  of  the 
figure  that  is  to  be  produced  ;  they  then  apply  the  jet, 
which  is  a  fort  of  funnel,  through  which  the  metal  is 
poured  that  is  to  form  the  figures,  and  that  is  called  run¬ 
ning  the  metal  into  the  mould , 

It  is  in  this  manner,  but  with  much  pradtice  and  at¬ 
tention,  that  the  artift  forms,  1 .  Equeftrian  and  pedef- 
trian  ftatu.es  of  every  kind  ;  2.  Groups ;  3.  Pedeftals  ; 
4.  Bafs-reliefs ;  5.  Medallions;  6.  Cannons,  mortars,  and 
other  pieces  of  artillery  ;  7.  Ornaments  of  architecture, 
as  capitals,  bafes,  &c. ;  8.  Various  forts  of  furniture,  as 
luftres,  branches,  &c.  in  every  kind  of  metal:  and  in  the 
fame  manner  figures  are  call  in  ftucco,  plafter,  or  any 
other  fufible  matter.  See  Plaster  cj  Paris . 

Wax  being  a  fubftance  that  is  very  eaftly  put  in  fu- 
fion,  plaftics  make  much  ufe  of  it.  There  are  impref- 
fions  which  are  highly  pleafing  in  coloured  wax,  of  me¬ 
dallions,  ba fib  and  alto  relievos,  and  of  detached  figures; 
which,  however,'  are  fotnewhat  brittle.  But  thi^  mat¬ 
ter  has  been  carried  too  far  :  they  have  not  only  form¬ 
ed  moulds  to  reprefent  the  likenefs  and  the  buft  of  a  ti- 
#  ving  perfon,  by  applying  the  plafter  to  the  face  itfelf, 
and  afterwards  calling  melted  wax  into  the  mould  ;  but 
they  have  alfo  painted  that  waxen  buft  with  the  natural 
colours  of  the  face,  and  have  then  applied  glafs  eyes  and 
natural  hair;  to  which  they  have  joined  a  fluffed  body  and 
limbs,  with  hands  of  wax;  and  have,  laftly,  dreffed  their 
figure  in  a  real  habit  ;  and  by  thefe  means  have  produ¬ 
ced  an  objedl  the  moil  fhocking  and  deteftable  that  it  is 
poffible  to  conceive.  It  is  not  a  ftatue,  a  buft,  a  natural 
refemblance  that  they  form  ;  but  a  dead  body,  a  lifelefs 
Countenance,  a  mere  carcafe.  The  ftiff  air,  the  inflex¬ 
ible  mufcles,  the  haggard  eyes  of  glafs,  all  contribute  to 
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produce  an  obje&  that  is  hideous  and  difguflfulto  every 
man  of  tafte.  Figures  like  thefe  offend  by  affording  too 
exadt  an  imitation  of  nature.  In  no  one  of  the  polite 
arts  ought  imitation  ever  to  approach  fo  near  the  truth 
as  to  be  taken  for  nature  herfelf.  Iilufion  muft  have  it* 
bounds  ;  without  which  it  becomes  ridiculous. 

There  is  another  invention  far  more  ingenious  and 
pleafing,  which  is  that  wherein  M.  Lippart,  antiquary  and 
artift  at  Drefden,  has  fo  much  excelled,  tie  has  found  the 
means  of  refembling,  by  indefatigable  labour,  great  ex- 
pence,  and  infinite  tafte,  that  immenfe  number  of  ftones, 
engraved  and  in  camaieu,  which  are  to  be  feen  ip  the 
mofl  celebrated  cabinets.  He  has  made  choice  of  thofe 
that  are  the  mofl  beautiful;  and,  with  a  pafte  of  his  own 
invention,  he  takes  from  thefe  ftones  an  impreffion  that 
is  furprifingly  accurate,  and  which  afterwards  become  aa 
marble :  thefe  impreffions  he  calls  pajlu  He  then  givea 
them  a  proper  colour,  and  inclofes  each  with  a  gold 
rim  ;  and,  by  ranging  them  in  a  judicious  order,  forms 
of  them  an  admirable  fyftem.  They  are  fixed  on  pafte- 
boards,  which  form  fo  many  drawers,  and  are  then 
inclofed  in  cafes,  which  reprefent  folio  volumes,  and 
have  titles  wrote  on  their  backs  ;  fo  that  thefe  fictitious 
books  may  conveniently  occupy  a  place  in  a  library* 
Nothing  can  be  more  ingenious  than  this  invention  ; 
and,  by  means  of  it,  perfons  of  moderate  fortune  arc 
etlabled  to  make  a  complete  collection  of  all  antiquity 
has  left  that  is  excellent  of  this  kind ;  and  the]  copies 
are  very  little  inferior  to  the  original*. 

There  is  alfo  another  method  of  taking  the  impref- 
♦fions  of  camaieus,  medals,  and  coins,  which  is  as  fol¬ 
lows:  They  wafh  or  properly  clean  the  piece  whofe  im¬ 
preffion  is  to  be  taken,  and  furround  it  with  a  border  of 
wax*  They  then  diffolve  ifinglafs  in  water,  and  make 
a  decodtion  of  it,  mixing  with  it  fome  vermilion,  to  give 
it  an  agreeable  red  colour.  They  pour  this  pafte,  when 
hot,  on  the  ftone  or  medal,  to  the  thicknefs  of  about  the 
tenth  part  of  an  inch  ;  they  then  leave  it  expofed  to  the 
fun,  in  a  place  free  from  dull.  After  a  few  days  this 
pafte  becomes  hard,  and  offers  to  the  eye  the  moil  ad¬ 
mirable  and  faithful  reprefentation  of  the  medal  that  it 
is  poffible  to  conceive :  they-  are  then  carefully  placed 
in  drawers ;  and  thoufands  of  thefe  impreffions,  which 
comprehend  many  ages,  may  be  included  in  a  fmall 
compafs. 

The  proficients  in  plaftics  have  likewife  invented  the 
art  of  calling  in  a  mould  papier  mache  or  diffolved  pa¬ 
per,  and  forming  it  into  figures  in  imitation  of  fculpture, 
of  ornaments  and  decorations  for  ceilings,  furniture,  &c* 
and  which  they  afterwards  paint  or  gild.  .  There  are, 
however,  fome  inconveniences  attending  this  art ;  as, 
for  example,  the  imperfedtions  in  the  moulds,  which 
render  the  contours  of  the  figures  inelegant,  and  give 
them  a  heavy  air  :  tliefe  ornaments,  moreover,  are  .not 
fo  durable  as  thofe  of  bronze  or  wood,  feeing  that  in  a 
few  years  they  are  preyed  on  by  the  worm. 

The  figures  that  are  given  to  porcelain,  Delft  ware, 
&c.  belong  alfo  to  plaftics  ;  for  they  arc  formed  by 
moulds,  as  well  as  by  the  art  of  the  fculptor  and  turner  f 
and  by  all  thefe  arts  united  are  made  vafes  of  every 
kind,  figures,  groups,  and  other  defigns,  either  for  ufe 
or  ornament. 

From  this  general  article  the  vender  is  referred  to 
Foundery,  Cast,  Glazing,  Porcelain,  Papier- 
Mache*  Pottery,  Delit  IF  a  re* 

PLATA* 
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PLATA,  the  name  of  a  very  great  river  of  South 
America,  running  through  the  province  of  Paraguay  ; 
whence  the  whole  country  is  fometimes  called  Plata  • 
though  this  name  is  ufually  bellowed  only  upon  a  part 
of  Paraguay.  In  the  latter  fenfe  it  comprehends  all 
that  country  bounded  on  the  eaft  and  fouth-eaft  by  the 
Atlantic  Ocean ;  on  the  fouth,  by  Terra  MageDanica  ; 
on  the  weft,  by  Tucuman  ;  and  on  the  north,  by  the 
provinces  of  Paraguay  Proper  and  Parana.  The  great 

nVern3?  ta’  from.which  the  country  has  its  name, 
was  firft  difcovered,  in  ijij,  by  Jnan  Diaz  de  Solis: 
but  denominated  La  Plata  by  Sebaftian  Gabato,  from 
the  great  quantity  of  the  precious  metals  he  procured 
torn  the  adjacent  inhabitants,  imagining  it  was  the  pro¬ 
duce  of  the  country,  though  in  fad  they  brought  it  from 

J5?  CO“ntry,.KeS  be.twefn  32°  and  37°  of  fouth  la¬ 
titude.  The  climate  is  pleafant  and  healthy.  Their 
winter  is  in  May,  June,  and  July,  when  the  nights  are 
wdeed  very  cold,  but  the  days  moderately  warm  ;  the 

“  nor  “d  *"•  «* «- 

tpJhe  country  conlifts  moftly  of  plains  of  a  vaft  ex- 

Sneanf  T T*”*  (oll»  Producing  all  forts  of  Eu¬ 

ropean  and  American  fruits,  wheat,  maize,  cotton,  fu- 

gar,  honey,  &c.  and  abounding  with  fuch  excellent  pa- 
ftures,  that  the  hearts  brought  hither  from  Spahi  am 

mon  Pnod  3  dCgree’  that  they  are  all  in  com- 

mon,  no  man  claiming  any  property  in  them,  but  every 

man  takes  what  he  hath  occafion  for.  The  number  of 

K  of^m^’,  V°  Pr°d^OUS’  th3t  *£ 

mnds  of  them  are  killed  merely  for  their  hides  pvpn- 
_«ne  t  e  fhips  go  for  Spain,  and  their  carcafes’left  to 
be  devoured  by  wild  hearts  and  birds  of  prey,  which  are 

Vend  KT  Sometimes,  when  Sey  dot 
vend  then-  hides,  they  will  kill  them  for  their  tongues  • 
and  thofe  who  care  not  to  be  at  the  trouble  i  t 
them  from  the  plains,  may  buy  them  for  a  trifle.  There 
16  a  cunous  account  in  Lord  Anfon’s  voyage  of  the 
Banner  of  taming  them  on  horfeback;  and^f  catch.W 

full  gallop  the'h’  V  ^ ™Wlng  ?  noofe  OT1  their  horns  at 
are  nn  U  h  h°rfa  belnS  trained  to  thefport.  Horfes 
cattle  •  fn  S  ,nl'merous>  and  In  common  like  the  other 
for  lb’  °  V13t  3  man  may  as  many  as  he  pleafcs 
one  mavab  mrS;  “r  ,°f  tbofe  that  "e  already  broke 
breed .fome  *  beft,  and  of. the  true  Spanilh 

brought  to  them  f  ^  former  the  Spaniards  have 

£  725 

cto™'  »■*  *£«f°£x  rfK 

Thp  ^  2  T)i°r  3°  crowns>  and  fo  of  the  reft- 

r»E«y.  XX, «,  of  1,  is  m  J  *4“  £ 
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ardevarStofSnfrb??bJ  and,  fuch  plenty 

titU  of  !b  f  -L  hat  tbe  people  catch  great  quan-  Plwalca. 

hands  It6”1  WlthOUi,any  other  “fttument  ( thanVdr 

ands.  It  runs  moftly  to  the  fouth  and  fouth-eaft  • 
and  is  navigable  the  greater  part  of  its  courfe  by  the 

ils  Sand  °f  de%htfuI  Farids.  All  Jw 

ts  banks  are  feen  the  moil  beautiful  birds  of  all  kinds^ 
but  it  fometimes  overflows  the  adjacent  countnTto  a 

bianrf  XtCp’  Md  IS  .lnfifted  by  ferpents  of  a  prodigious 
gnefs.  From  its  junftion  with  the  Paraguay  to  its 

ment  of'it  200,league*-  Wemay  form  fome  judge- 

is  faid°to  be  ^  the  Width  of  its  mouth,  which 

is  faid  to  be  about  70  leagues.  Before  it  falls  into  the 

Z%\1edW  See  Panama. 

TW7‘-  •'  ■  r  ^nC‘  Se°g-)>  a  very  ftroug  town  of 
Bffiotia,  in  its  fltuation  expofed  to  the  north  wind  (The- 

tZt  ?Urnt  to.the/round  by  Xerxes  (Herodo- 
tus ,  Juftmus);  mentioned  much  in  the  courfe  of  the 

Perfian  war:  Famous  for  the  defeat  of  Mardoniu, 
he  Perfian  general;  and  for  the  moft  f.gnal  vifto"  of 
the  Lacedemonians  and  other  Greeks  under  PauLnias 
/  \j  riac^emoman,  and  Anftides  an  Athenian  general 
(Nepos,  Diodorus,  Plutarch);  in  memory  ofwhfch  the 

touted  t0  Jrer  Eleutberius>  -ton. 

ltituted  games  which  they  called  EUutberia  ;  and  there 

fSmb„°r  t  r?  °!  ‘tn  wh°  «■  ■"  « 

ilZfPlhJ  J  'T,.  I  'he  f“‘  °f  “°"nt  Cith.TO,, 

AtTens  i  M  d  Thebe?  t0  the  north>  on  the  road  to 

M&S Dfesf  “ ,ht  conS““ of  “d 
£5£3'Si  “Sts-’ 

what^s  caUed  L  ™hite}pec7es,  andTne'of  the^  °f 

*  ?¥  ^hlte  fpecies,  which  Linmeus  calls  platalea  leu- 

btht’ne  f°U^  ,the  fize  “f  a  h-on,  but  fomewCftX 
n  the  neck  and  legs.  The  bill  is  mor?  than  half  a  foot 

long,  and,  like  that  of  the  reft  of  the  genus,  is  fhaped  like 
a  fpoon :  the  colour  of  the  bill  is  very  variom  L' 

'L ’S.  tt  5h1'rin  0,h”’  »<i°o»£S 

ipotted ,  from  the  bafe  to  two-thirds  of  its  length  fe 
veml  indentations  crofs  it,,  the  riling  parts  of  wH  are" 
tb  • d jrk  C°lour :  tbe  tonSue  is  ihort  andheart-fliaped  • 
tAlnc2  arf  grey-:  the  /kfn  of  the  lore  round  the  eyes 
and  of  the  throat  isBare  and  black:  the  plumage  is  en 
■rely  white,  though  there  have  been  fpecimens  where 
the^quills  were  tipped  with  black  :  the  legs  are  general 

the  t !i!aCk  ?r  °f  3  greyifh  brown  colour  5  between  < 
he  toes  there  is  a  membrane  connefted  to  the  outer 

firft  joit^  38  0nd>  3nd  t0  the  inner  as  far  as  the 

oartslf  lbblru  ^ayS-  Mr  I,atham)  «  found,  in  various  . 

Iceland  toX  CapTofGooLHope  ^^ffreque ' t  T 

m  great  pknty  annually  breeding  in  a  wo^d^theX 
The  neft  is  placed  on  high  trees  near  the  fea-fide.  The 

ft.  s.;  sr,„fLabhi“  s  nfrf 

the* 
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Platalea,  the  mouths  of  them.  Their  food  is  fifh,  which  they  are 

Platanus.  not  Unfrequently  to  take  from  other  birds,  in  the 

Tn"~*  manner  of  the  bald  eagle  ;  alfo  muflels  and  other  fhell- 
fifh  being  found  in  greatefl  numbers  where  thefe  are  plen¬ 
ty  ;  and  they  will  alfo  devour  frogs  and  fnakes,  and  e\*en 
grafs  and  weeds,  which  grow  in  the  water,  as  well  as 
the  roots  of  reeds.  They  are  migratory,  retiring  to  the 
wanner  parts  as  the  winter  approaches,  and  are  rarely 
feen  in  England.  Their  flefti  is  laid  to  have  the  flavour  of 
a  goofe,  and  is  eaten  by  fome,  and  the  young  birds  have 
been  thought  good  food.  By  many  authors  they  are 
called  pelicans” 

The  two  varieties  of  this  fpecies  are  equal  in  fize  to 
the  rofeate  fpecies.  The  bill  of  the  firflis  reddiflt;  the 
plumage  moftly  white  ;  the  feathers  of  the  wings  partly 
white  and  partly  black,  and  the  legs  reddifh.  The  plu¬ 
mage  of  the  other  is  entirely  white,  not  excepting  even 
the  quills.  It  has  a  creft  of  feathers  wliofe  webs  are 
very  loofe,  and  feparated  from  one  another ;  the  bill  is 
of  a  rufous  grey  colour,  having  red  edges,  and  the  legs 
are  of  a  dull  pale  red.  They  both  inhabit  the  Philip¬ 
pine  ijlands . 

2.  The  rofeate  fpecies,  or  pJatalea  ajaja ,  is  but  a  little 
lefs  than  the  white.  The  bill  is  marked  all  round  with 
a  furrow  parallel  to  the  edge,  and  is  of  a  greyifli  white 
colour,  fo  tranfparent  as  to  fhow  the  ramification  of  the 
blood-veffels  belonging  to  it:  the  forehead  is  of  a  whitifli 
colour  between  the  bill,  and  eyes,  and  throat :  the  plu¬ 
mage  is  a  . fine  rofe -colour,  deepeft  on  the  wings :  the 
legs  are  grey ;  the  claws  blackifh  ;  and  the  toes  have 
membranes  as  in  the  lad  fpecies.  The  variety  of  this 
fpecies  is  entirely  of  a  beautiful  red  colour,  having  a 
collar  of  black  at  the  lower  part  of  the  neck;  the  indes 
are  red.  Mr  Latham  imagines  it  is  the  rofeate  in  full 
plumage.  It  is  fa  id  to  be  of  a  blackifh  chefnut  the  firfl 
year ;  becomes  rofe-coloured  the  fecond,  and  of  a  deep 
leaflet  the  third.  It  lives  on  fpiall  fifii. 

3.  The  dwarf  fpecies,  or  pi  it  ilea  pigmea>  is  about 
the  fize  of  a.jparrow.  The  bill  is  black,  longer  than 
the  head,  flat  at  the  end,  and  nearly  of  a  rhomboidal 
form  ;  the  angles  and  top  .of  the  upper  mandible  are 
white ;  the  tongue  is  fmooth ;  the  body  is  brown  above 
and  white  beneath  ;  the  quills  have  white  {hafts ;  the 
tail  is  jounded,  fhort,  and  of  a  brownifh  white  colour  ; 
the  feet  have  four  toes,  are  cloven,  and  the  claw's  are 
pointed.  It  inhabits  Surinam  and  Guiana. 

PLATANUS,  the  Plane-tree  ;  a  genus.of  the 
polyandria  order,  belonging  to  the  moncecia  clafs  of 
plants. 

Species .  1.  The  orientals,  oriental  or  eadern  plane- 

tree,  r:fes  witli  a  very  draight  fmooth  branching  dem 
to  a  great  height.  It  has  palmated  leaves,  fix  or  eight 
inches  long  and  as  much  broad,  divided  into  five  large 
fegments,  having  the  fide  ones  cut  into  two  fmaller, 
green  above,  and  pale  underneath  ;  and  long  pendulous 
peduncidi,  each  fudaining  feveral  round  heads  of  clofe- 
fitting  very  fmall  flowers;  fucceeded by  numerous  downy 
feeds,  collefred  into  round,  rough,  hard  balls.  It  is  a 
native  of  Afia  and  many  parts  of  the  eafl,  and  grows  in 
great  plenty  in  the  Levant.  2.  The  occidentals,  occi¬ 
dental,  or  weflern  plane  tree,  rifes  with  a  draight  fmooth 
flem,  to  a  great  height,  branching  wndely  round  :  it  has 
lobated  leaves,  feven  or  eight  inches  long,  and  from  nine 
or  ton  to  twelve  or  fourteen  broad,  divided  into  three 
large  lobes;  and  very  fmall  flowers*  collected  into  round 
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heads,  fuccccded  by  round  rough  balls  of  feed.  It  is  a 
native  of  Virginia  and  other  parts  of  North  America; 
where  it  attains  an  enormous  fize,  and  is  remarkable  for 
having  its  dem  all  of  an  equal  girt  for  a  confiderable 
length  :  we  have  an  account  of  fome  trees  being  eight 
or  nine  yards  in  circumference,  and  which,  when  felled, 
afforded  20  loads  of  wood.  The  varieties  of  thefe  two 
fpecies  are  the  Spanifli  or  middle  plane-tree,  having  re¬ 
markably  large  leaves  of  three  or  five  narrower  feg¬ 
ments  ;  and  the  maple-leaved  plane-tree,  having  fmaller 
leaves,  fomewhat  lobated  into  five  fegments,  refembling 
the  mapple-tree  leaf. 

All  thefe  elegant  tree*  are  of  hardy  temperature,  fo 
as  to  profper  here  in  any  common  foil  and  expofure  in 
our  open  plantations,  &c.  and  are  fome  of  the  mod  de* 
firable  trees  of  the  deciduous  tribe.  They  were  in  lin¬ 
gular  edeem  among  the  ancients  of  the  ead,  for  their 
extraordinary  beauty,  and  the  delightful  {hade  they  af¬ 
forded  by  their  noble  foliage.  The  leaves  commonly 
expand  in  May,  and  fall  off  early  in  autumn  ;  and  the 
flowers  appear  in  fpring,  a  little  before  the  leaves,  being 
fucceeded  by  feeds,  which  in  fine  feafons  frequently 
ripen  here  in  September.  Thefe  fine  trees  are  fingu- 
larly  fitted  for  all  ornamental  plantations.  Their  draight 
growth,  regular  brandling  heads,  and  the  lofty  flature 
they  attain,  together  with  the  extraordinary  breadth  of 
their  luxuriant  leaves,  render  them  extremely  deiirable 
furniture  to  adorn  avenues,  lawns,  parks,  and  woods ; 
fome  difpofed  in  ranges,  fome  as  Angle  ffandards,  others 
in  clumps,  fome  in  groves,  See.  They  are  mod  excel¬ 
lent  for  fhade;  for  it  is  obfervable,  that  no  tree  is  better 
calculated  to  defend  us  from  the  heat  in  fummer,  by  iti 
noble  fpreading  foliage,  and  to  admit  the  fun’s  rays 
more  freely  in  wanter,  on  account  of  the  didance  of  its 
branches,  which  is  always  in  proportion  to  the  fize  of 
the  leaves.  They  may  alfo  be  employed  in  the  col- 
Ie&ion  of  fored-trees,  in  w'oods,  to  grow'  up  to  timber, 
in  which  cafe  they  will  alfo  prove  advantageous  in  time. 
I11  fliort,  thefe  noble  trees  claim  the  edeem  of  everyone 
concerned  in  plantations  of  every  kind ;  but  more  par¬ 
ticularly  in  extenfive  ones,  where  they  may  be  fo  vari- 
oufly  difpofed  as  to  have  a  charming  effe£L 

The  prop  Ration  of  thefe  trees  is  by  feed,  layers,  and 
cuttings.  The  feeds  frequently  ripen  in  thefe  parts, 
and  are  alfo  procured  from  other  countries,  and  may  be 
obtained  of  the  nurferymeu  or  feedfmen.  The  bed 
feafon  for  fowing  them  is  autumn,  if  they  can  be  then 
poflibly  procured.  Choofe  a  fomewhat  fliady  moid  foil ; 
and  having  dug  the  ground,  and  raked  it  fine,  form  it 
into  four-feet  wide  beds,  and  either  fcatter  the  feeds 
evenly  on  the  furface  and  rake  them  in,  or  previoully 
with  the  back  of  a  rake  turn  the  earth  off  the  furface 
near  half  an  inch  deep  into  the  alleys ;  then  fow  the 
feed,  and  dire&ly,  with  the  rake  turned  the  proper  w'ay, 
draw  the  earth  evenly  over  the  feeds,  and  trim  the  fur¬ 
face  fmooth:  many  of  the  plants  w'ill  rife  in  fpring,  and 
probably  may  not  till  the  fpring  following.  When  they  f 
are  one  or  tw'o  years  old,  plant  them  out  in  nurfery 
row  s,  two  or  three  feet  afunder,  and  about  half  that  di¬ 
dance  in  the  lines ;  here  to  remain  till  of  a  proper  fize 
for  final  tranfplantation.  The  method  of  propagation 
by  layers  is  very  commonly  pra&ifed  in  the  nurleries,  in 
default  of  feed,  and  by  which  they  mod  readily  grow; 
for  which  purpofe,  fome  flout  plants  for  flools  mud  be 
planted,  which  in  a  year  after  mud  be  headed  down 
1  tea t 
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Platband,  near  the  bottom,  that  they  may  throw  out  many  fhoots 
,  c‘  n£ar  the  ground,  convenient  for  laying  ;  which,  in  the 
*  ^  autumn  after  they  are  produced,  layby  for  flit-laying;  and 
by  autumn  after,  they  will  be  well  rooted,  and  form 
plants  two  or  three  Feet  high,  fo  maybe  feparated,  and 
planted  ,  in  nurfery-rows  like  the  feedlings.  All  the 
forts  will  take  tolerably  by  cutting  off  the  ftrong  young 
fhoots  ;  but  the  platar.us  occulcntalh  more  freely  than 
tli£  oriental  kind*  Autumn  is  the  belt  feafon  :  as  foon 
as  the  leaf  falls,  choofe  ftrong  young  (hoots,  and  plant 
them  in  a  mpift  foil ;  many  of  them  will  grow,  and 
make  tolerable  plants  by  next  autumn.  It  ftiould  be  re¬ 
marked,  that,  in  order  to  continue  the  dillinftion  of  the 
varieties’  more  effe dhially,  they  (hould  be  propagated 
either  by  layers  or  cuttings  :  for  when  raifed  from  feed, 
tliofe  of  the  refpe&ive  fpecies  generally  vary. 

PLATBAND,  in  gardening,  a  border  or  bed  of 
flowers,  along  a  wall,  or  the  fide  of  a  parterre,  frequent** 
ly  edged  with  box,  &c. 

Plats amd  of  a  door  or  window,  is  ufed  for  the 
lintel,  where  that  is  made  fquare,  or  not  much  marked. 

PLATE,  a  term  which  denotes  a  piece  of  wrought 
filver,  fuch  as  the  fhnllow  veffel  off  which  meat  is  eaten. 
It  is  likewife  ufed  by  our  fportfmen  to  exprefs  the  re¬ 
ward  given  to  the  bell  horfe  at  our  races. 

Sp9rtfm/jn't  The  winning  a  plate  is  not  the  work  of  a  few  days 
VrftioAarj.  to  owner  0f  the  korfe  .  but  great  cate  and  prepa¬ 
ration  is  to  be  made  for  it,  if  there  is  any  great  depen¬ 
dence  on  the  fuccefs.  A  month  is  the  leaf!;  time  that 
can  be  allowed  to  draw  the  horfe’s  body  clear,  and  to 
refine  his  wind  to  that  degree  of  perfedtion  that  is  at¬ 
tainable  by  art. 

It  is  fir  ft  neceffary  to  take  an  exadl  view  of  his  body, 
whether  he  be  low  or  high  in  flefh  ;  and  it  is  alfo  necef¬ 
fary  to  confider  whether  lie  be  dull  and  heavy,  or  briilc 
fcnd  lively  when  abroad.  If  he  appear  dull  and  heavy, 
znd  there  is  reafon  to  fuppofe  it  is  owing  to  too  hard 
riding,  or,  as  the  jockeys  exprefs  it,  to  fome  greafe  that 
lias  been  diffolved  in  hunting,  and  has  not  been  removed 
by  fcouring,  then  the  proper  remedy  is  half  an  ounce  of 
diapente  given  in  a  pint  of  good  fack  ;  this  will  at  once 
remove  the  caufe,  and  revive  the  creature**  fpirits. 
After  this,  for  the  firft  week  of  the  month,  he  is  to 
be  fed  with  oats,  bread,  and  fplit  beans  ;  giving  him 
fometimes  the  one  and  fometimes  the  other  as  he  likes 
bed;  and  always  leaving  fume  in  the  locker,  that  he 
may  feed  at  leifure  when  he  is  left  alone.  When  the 
groom  returns  at  the  feeding-time,  whatever  is  left  of 
this  muft  be  removed,  and  frerti  given  ;  by  this  means  the 
creature  will  foon  becoTrrehigh-fpirited,  wanton,  and  full 
of  play.  Every  day  he  mull  be  rode  out  an  airing,  and 
every  other  day  it  will  be  proper  to  give  him  a  little  more 
exercife ;  but  not  fo  much  as  to  make  him  fweat  too 
much.  The  beans  and  of<s  in  this  cafe  are  to  be  put 
into  a  bag,  and  beaten  till  the  hulls  are  all  off,  and  then 
winnowed  dean  ;  and  the  bread,  inftead  of  being  chip¬ 
ped  in  the  common  way,  i-s  to  have  the  cruft  clean  cut 
off.  If  the  horfe  be  in  good  flefh  and  fpirits  when  ta¬ 
ken  up  for  its  month’s  preparation,  the  diapente  muft 
be  omitted  ;  and  the  chief  bufinefs  will  be  to  give  him 
good  food,  und  fo  much  exercife  as  will  keep  him  in 
wind,  without  overfweating  him  or  tiring  his  fpirits. 

ken  he  takes  larger  exercifes  afterwards,  towards  the 
end  of  the  month,  it  will  be  proper  to  have  fome  horfes 
*n  the  place  to  run  agamft  him.  This  will  put  him 
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fpirits.  This,  however,  is  to  be  cautiouHy  obferved, 
that  he  has  not  a  bloody  beat  given  him  for  ten  days  or 
a  fortnight  before  the  plate  is  to  be  run  for  5  and  that 
the  lafl  heat  that  is  given  him  the  day  before  the  race, 
mufl  be  in  his  clothes :  this  will  make  him  run  with 
greatly  more  vigour,  when  dripped  for  the  race,  and 
feeling  the-  cold  wind  on  every  part. 

In  the  fecond  week,  the  horfe  fliould  have  the  fame 
food,  and  more  exercife.  In  the  laft  fortnight,  he  mufl 
have  dried  oats,  that  have  been  hulled  by  beating.  Af¬ 
ter  this  they  are  to  be  wetted  in  a  quantity  of  whites  of 
eggs  beaten  up,  and  then  Laid  out  in  the  fun  to  dry ; 
and  when  as  dry  a3  before,  the  horfe  is  to  have  them. 
This  fort  of  food  is  very  light  of  digeftion,  and  very 
good  for  the  creature’s  wand.  The  beans  in  this  time 
(hould  be  given  more  fparingly,  and  the  bread  fliould 
be  made  of  three  parte  wheat  and  one  part  beans.  If 
he  (hould  become  coftive  Under  this  courle,  he  mull  then 
have  fome  ale  and  whites  of  eggs  beaten  together ;  this 
will  cool  him,  and  keep  his  body  moift. 

In  the  laft  week  the  malh  is  to  be  omitted,  and  bar¬ 
ley-water  given  him  in  its  place,  every  day,  till  the  day 
before  the  race  :  he  (hould  have  his  fill  of  hay  ;  then  he 
mufl  have  it  given  ^  him  more  fparingly,  that  he  may 
have  time  to  digeft  it ;  and  in  the  morning  of  the  race 
day  he  muft  have  a  toaft  or  two  of  white  bread  foaked 
in  fack,  and  the  fame  juft  before  he  is  let  out  to  the 
field.  This  ia  an  excellent  method,  becaufe  the  two 
extremes  of  fullnefs  and  fading  are  at  this  time  to  be 
equally  avoided;  the  one  hurting  his  wind,  and  the 
other  occafionmg  faintnefs  that  may  make  him  lofe. 
After  he  has  had  his  food,  the  litter  is  to  be  (hook  up, 
and  the  liable  kept  quiet,  that  he  may  be  difturbed  by 
nothing  till  he  is  taken  out  to  rurt. 

PLATFORM,  in  the  military  art,  an  elevation  of 
earth,  on  which  cannon  1*3  placed  to  fire  on  the  enemy  { 
fuch  are  the  mounts  in  the  middle  of  curtins.  On  the 
ramparts  there  is  always  a  platform,  where  the  cannon 
are  mounted.  It  is  made  by  the  heaping  up  of  earth 
on  the  rampart,  or  by  an  arrangement* of  madriers,  rffin* 
infenfibly,  for  the  cannon  to  roll  on,  either  in  a  cafel 
mate  or  on  attack  in  the  outworks.  All  pracli.- 
tioners  are  agreed,  that  no  (hot  can  be  depended  on* 
tinlefs  the  piece  can  be  placed  on  a  folid  platform* 
for  if  the  platform  (hakes  svith  the  firft  impulfe  of 
the  powder,  the  piece  muft  likewife  (hake,  which  will 
alter  its  diredion,  and  render  the  (hot  uncertain. 

Platform,  in  archite&ure,  is  a  row'  of  beams  which 
fupport  the  timber-work  of  a  roof,  and  lie  on  the  top  of 
a  w'all  where  the  entablature  ought  to  be  raifed. 

This  term  is  alfo  ufed  for  a  kind  of  terrace  or  broad 
fmooth  open  walk  at  the  top  of  a  building,  from  whence 
a  fair  profped  may  be  taken  of  the  adjacent  country. 
Hence  an  edifice  ia  faid  to  be  covered  -with  a  platform, 
when  it  is  fiat  at  top,  and  has  no  ridge.  Moft  of  the 
oriental  buildings  are  thus  covered,  as  were  all  tliofe  of 
the  ancients. 

Platform,  or  Orlop ,  in  a  man  of  war,  a  place  on 
the  lower  deck,  abaft  the  main-mail,  between  it  and 
£he  cockpit,  and  round  about  the  main  capftan,  where 
provifion  is  made  for  the  wounded  men  in  time  of  ac¬ 
tion. 

PLATlNA  is  a  metallic  fubftance  lately  difeovered. 
The  name,  which  has  an  alluXion  to  its  colour,  is  a  di¬ 
minutive  of  plata ,  and  fignifies  “  little  filver.”  From 
its  great  fpecifn;  gravity,  and  other  refcmblances  which 
E  it 
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it  has  to  gold,  it  1ms  be^n  called  or  hhnc,  or  ^  “”d  which  Ws 

from  its  refraftory  nature,  dtalolus  metallorum ;  fi  orn  o  ‘  f  ents  0f  other  irregular  dark-coloured  particles, 
doubts  entertained  of  its  charter  as  a  mt^juan  blanjo  o ^Xmble  pieces  of  emery  or  loadftone.  Dr  Ingen- 
.white  jack,  white  rogue,  or  white  muck  met  a  .  .  ia  jj0Ufz  however,  fays,  that  eveiy  particle  even  of  fome  fine 

received  the  appellation  of  tlie -  eig '  me  n  >  F  lt;n’a  which  lie  examined  obeyed  the  magnet  more  or 

,bably  from  fome  diftnft  which  attorns  it,  nas  goitcu  y^  .  tranfnareut  and  ftony  $ 
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the  name  of  flatina  del  Pinto.  _  f  . 

The  firft  in  Europe  who  mentioned  it  by  its  preient 
name  was  Don  Antonio  Ulloa,  a  Spamffi  mathemati- 
clan  who  in  1735  accompanied  the  French  acMenu- 
clan’s  that  were  fent  by  their  fovereign  to  determine  the 
figure  of  the  earth  by  meafunng  a  degree  of  the  meri¬ 
dian  in  Peru.  In  the  relation  of  his  voyage  wh.ch 
was  publifhed  at  Madrid  in  1748,  he  fays,  that  the 
golden  mines  in  the  territory  of  Choco  had  been  ab  - 
doned  on  account  of  platina  ;  which  he  reprefents  as  a 
hard  ftone  not  eafily  broken  by  a  blow  on  the  anvil, 
which  could  not  be  fubdued  by  calcination,  and  fiom 
which  the  gold  could  not  be  extracted  without  much 
labour,  much  expence,  and  great  difficulty.  _ 

The  particular  places  of  Choco  where  it  is  found  are 
Novita  and  Citara ;  but  in  wliat  quantity  it  is  there  to 
be  met  with  is  not  afcertained.  The  miners,  difcover- 
ing  at  an  early  period  that  it  was  a  metal,  had  begun 
toemploy  it  in  adulterating  their  gold;  and  the  court 
cf  Spain,  it  is  faid,  dreading  the  confluences,  took 
meafures  not  only  to  prevent  its  exportation,  but  par  j 
to  conceal  the  knowledge  of  it  from  the  world.  I 
reported  in  the  Chemical  Annals  for  July  1792,  that 
when  the  gold  is  brought  from  Choco  to  be  coined  in 
the  two  mints  of  Santa-fe,  in  that  of  Bogota  and  Po- 
payan,  the  gold  undergoes  a  new  examination,  the  pla¬ 
tina  that  remains  is  carefully  feparated,  and  being  given 
to  officers  appointed  by  the  king,  they,  as  fo^^a 
certain  quantity  is  collected,  cairy  it  away,  and  before 
witneffes  throw  it  into  the  river  Bogota,  at  two  kagues 
diftance  from  Santa-fe,  or  into  the  Cauca,  about  one 

league  diftant  from  Popayan. 

In  the  Phyfical  Journals  for  November  1785  we  are 

told,  that  the  primitive  mines  which  produced  it  have 

not  yet  been  difcovered  in  any  part  of  the  go  e,  an 
that  thofe  which  fumiffi  it  at  prefent  are  of  the  econ- 
dary  kind,  being  ftrata  of  loofe  earth  waffied  down  from 
thehigher  grounds.  In  thefe  ftrata  the  particles  are  re- 
ported  to  be  from  the  fize  of  a  millet  feed  to  t  at  o  a 
pea.  The  author  oT  the  account  fays,  that  lie  had  fome 


platina  which  he  exammeu  uucjcu  b 

lefs,  excepting  fome  that  were  tranfparent  and  ftony ; 
and  that  thefe  were  all  magnets  in  tliemfelves,  or  that 
each  of  thefe  particles  had  two  poles,  which  he  could 
change  at  .pleafure  by  magnetic  bats.  In  about  72 
pounds  weight  of  platina  which  was  brought  from  Spa- 
niffi  America,  Mi  Magellan  found  not  only  a.  large 
■quantity  of  ferruginous,  fand,  but  many  pieces  of  vege- 
table  ftalks,  a  number  of  feeds,  and  fome  very  fmall  red 
cryftals  like,  rubies.  Thefe  cryftals  being  fent  to  M. 
Achard  of  Berlin,  he  tried,  diem  as  far  as  tlieir  minute- 
nefs  and  fmall  quantity  would  permit,  and  at  latt  con¬ 
cluded  that  they  really  were  rubies.  _  As  th?  m<Ir* 
curial  globules  which  are  fometimes  intermixed  witli  the 
particles  of  platina,  they  are  entirely  foreign  to  its 
mines.  They  are  now  generally  thought  to  be  part  of 
the  mercury  that  has  been  employed  m  amalgamation  ; 
and  which  could  not  be  brought  from  a  place  lefs  diftant 
than  Guancavelica,  about  900  miles  from  the  province 
of  Ch“oco  where  the  platina  is  found. 

This  metal,  though  not  under  its  prefent  name,  which 
was  firft  mentioned  by  Don  UUoa,  has  perhaps  been 
known  in  Europe  fince  1741-  ,  At  that  period  Charles 
Wood  found  in  Jamaica  fome  platina  wmch  was  brought 
from  Carthagena.  He  even  made  fome  chemical  trials 
of  it.  Among  others,  he  attempted  to  cupel  it ;  and 
obferves,  in  the  account  which  he  gave  of  it  in  1 749,  that 
the  Spaniards  had  a  method  of  calling  it  into  different 
forts  of  toys,  which  are  common  enough  in  the  Spanilh 
Weft  Indies.  It  was  probably,  too,  imported  into 
Spain  foon  after  its  difcovery  in  America.  It  is  laid 
that  Rudenfchoel  carried  fome  of  it  from  Spain  to 
Stockholm  In  1745  ;  and  the  firft  important  let  of  ex¬ 
periments  that  appeared  on  the  fubjeft  were  thofe 
Scheffer,  one  of  the  members  of  the  Swediffi  Academy . 
They  were  publilhed  in  1752  ;  and  gave  this  informa¬ 
tion,  that  platina  is  eafily  fufible  with  arfemc,  but  when 
alone  remains  unchanged  by  the  moft  violent  heat  of  the 
furnace.  Two  years  after  Dr  Lewis  publilhed  fome 
papers  concerning  this  metal  in  the  Royal  Philofoplncal 
Tranfa&ions  of  London.  This  eminent  chemift,  in  the 


Jea.  m  author  of  the  account  fays,  that  he  had  fome  ^xZffied  ftboth  in  the 

pieces  which  weighed  from  15  to  20  grains  ;  and  adds,  co  f  "  P  difcovered  a  number  of  its  relative 


Taitt  at  P.ri,  *7 

were  perfeftly  laminated-  He  fays  alfo,  that  a  native 
piece' of  platina  was  found  nearly  of  a  fquare  figure,  and 
almoft  as  large  as  a  pigeon’s  egg,  which  was  depo- 
fited  in  the  Royal  Society  of  Bifcay.  M.  de  Buffon, 
however,  fays  exprefsly,  that  “  a  perfon  of  credit  had 
allured  him  that  platina  is  fometimes  found  in  large 
piaffes ;  and  that  he  had  feen  a  lump  of  it  weighing  no 
lefs  than  20  lib.  which  had  not  been  melted,  but  taken 
in  that  ftate  out  of  the  mine.”  As  to  the  fmall  particles, 
they  are  of  a  whiter  colour  than  iron,  with  a  irnooth 
furface.  Their  figure  is  generally  of  an  oblong  iorm, 
very  flat,  rounded  in  the  edge,  and  has  been  afcnbed 
to  the  hammering  of  the  mills  in  which  the  gold  is  amal- 

^^he  heterogeneous  fubftances  with  which  the  platina 
_  _ Txor+irlpc  nf  crnld*  trains  of  Quartz 


dry  and  the  wet  way  ;  autuvu.u  a  —  .  .. - 

affinities;  mixed  it  indifferent  proportions  with  different 

metals ;  and  had  fufed  it  with  arfemc,  though  he  did 
not  afterwards  attempt  to  feparate  them.  # 

In  1757  Margraaf  publilhed  feveral  verypnterefting 
obfervations  about  the  method  of  feparatmg  it  from  the 
iron  which  always  accompanies  it.  ,  . 

In  1758  and  1763  Macquer  and  Beaume  made  upon  we  a 

it  a  confiderable  number  of  experiments  together,  and^ 
formed  of  it  at  laft  a  concave  mirror.  pA  /- 

And  it  was  in  1780  that  the  Journaux  de  Pbwque 
gave  an  account  of  the  labours  of  Bergman  on  the  lame 

^ he  platina  of  which  the  toys  were  made  in  the  ^Pa’^; 

niffi  Weft  Indies  was  found  by  Dr  Lew.sto  be^  always 

mixed  with  fome  other  metals.  What  t  e  e  p 
mixtures  were  is  not  well  known  ;  but  many  of  b  . 


E  The  heterogeneous  fubftances  with  which  the  platina  mixtures  wereis  not  ^  promifed  to  be 

k  generally  ulxed  are  particles  of  gold,  grains  of  quartz  lays  formed  by  Dr  Lewis  hunieU  nave  P  ^ 
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'  whthTlTthe  diktat  r/X^ld^o1  pl’ler  ^dnat^lfno^old  ttY^"  “  PuTT  ^  ““k** 
*  which  contajas  only  V,  Iblve,  PHe  ££fi£ 


than  a  guinea,  which  contains  only  *  of  filver.  He  t'ation  from  aqua  regia  by  fal' ammonia!  When  ,1,*% 
found  that  copper  was  much  improved  by  allaying  it  fore  we  would  difcover  if  gold  be  aflald  wi  h  nla  fnT 
With  platina  in  certain  proportions ;  and  that  equal  parts  let  it  be  diilblved  in  aqua  regia ;  and  to  thk  folnt  "n 
of  platina  and  brafs  formed  a  compound  not  iubieft  to  whirh  will  uA  \  r  °  W3  lolutx?n’ 


of  platina  and  brafs  formed  a  compound  not  iubje&  to 
tarnifh,  and  which  might  be  employed  with  great  ad¬ 
vantage  for  the  fpecuiums  of  telefcopes. 

'  Beiides  allaying  it  with  the  different  metals,  it  was  an 
objeft  equally  interefting  to  the  chemifts  and  fociety 
that  platina  fhould  be  obtained  pure  and  unmixed  ;  and 
that  means  Should  be  contrived  to  render  it  fufible,  mal¬ 
leable,  and  du&ile.  We  are  now  to  fee  what  the 
chemifb  have  done  to  accomplifh  tliefe  ends.  ’  They 
readily  faw  that  it  would  be  Jlecdfary,  in  the  firft  place, 
to  bring  it  to  a  flate  of  ultimate  divifion,  and  that  this 
ihould  be  tried  in  one  or  other  of  thefe  two  ways  j  by 
diffolving  it  in  acids,  or  by  fufing  it  along  with  fome 


%  i  •  r  mi  .  t  w  UU9  1U1UIIOIU 

which  will  contain  both  metals,  let  fome  fal  ammoniac 
ddfolved  in  water  be  added;  upon  which  the  platina 
w.U  be  precipitated  in  form  of  a  brick-coloured  fedi- 
raent.  If,  on  the  other  fide,  we  would  know  if  platina 
contain  any  gold,  let  this  platina  be  dilTolved  in  aqua 
regia,  and  to  the  folution  add  a  folution  of  martial  vi- 
triol  in  water;  upon  which  the  liquor  will  become  tur- 
bid,  and  the  gold  will  form  a  precipitate  which  maybe 
ea hly  feparated  by  decanting  and  filtrating  the  liquor, 
i  his  property  which  platina  pofleffes  of  being  precipi¬ 
tated  by  martial  vitriol  was  firll  difeovered  by  M.  Schef- 

Wnh  refpea  to  the  iron  contained  among  the  platina. 


ether  metal;  for  by  itfelf  it  bad.  hitherto  proved  abfo-  M  de  BiftTonfeDarafeil^K  contamed  among  the  platina, 
lutely  unfufible,  except  when  expofed  to  the  focus  of  a  out  of  few,  of  a  pared  of  nhiT  °f  a  ®aS"!*,fix  Parts 
krge  burning  glafs,  or  the  kindled  ftream  of  dephlo-  two  diffeTent  matters  n  n,P  He  diftinguifhed 

gifticated  or  vital  air.  Among  the  methods  whichtfiey  black,  friable  and  attrartahl  K  5  °f  Wh‘Ch  °nC  W3S 
employed  to  feparate  it  from  gold,  the  principal  were  other  rnnfiftJ  nti  attra”abk  by  magnets;  and  the 

the  following:  The  firft  was  by  uniting  the  mixture  of  ydlowilh  colour,  ilufh  kf^tra^ablf  and^  ^  " 
“rCUr>:>,  and  grinding  the  amal-  fible.  Between  thefe  two  differm  Otters  were  many 

‘Hint#1  Tttlrf  l/alpp  _ _ A  1  *  —  ^ 


gam  for  a  confiderable  time  with  water ;  in  which  pro- 
cefs  the  platina  was  gradually  thrown  out,  and  the  gold 
retained  by  the  quickfilver.  Another  method  was  by 
mixing  a  few  drops  of  a  folution  of  platina  with  above  a 
hundred  times  the  quantity  of  a  folution  of  gold,  and 


.  ..  .  '  ~  lucttkcrs  were  manv 

intermediate  particles,  fome  partaking  more  of  the  for¬ 
mer,  and  fome  of  the  latter.  He  thought  that  the  black 
matter  was  chiefly  iron ;  and  fays,  that  he  had  obfer- 
ved  aimiilar  black  powder  in  marty  ores  tof  iron 

M.  Morveau  found,  that  a  Pruffian  blue  could  be 


gradually  adding  a  pure  fixed  alkaline  fhlt  as  long  as  it  obtain'ed  fromThe  bS  Y  YY"  blue  could  be 

occasioned  any  effervefcence  or  precipitation.  The  re-  upon  it  fpirit  of  nitre  andY ^  5  Yj-  by  PounnS 
maining  liquor  in  this  cafe  was  fo  vellnw  .v>o»  ,  i  •  ,..P  nitre,  and  afterwards  adding  to  the  fo- 

fceen  judged  the  platina  would  difcover  itfelf.  though  ?,kaU  5  alld  that  ^ 


been  judged  the  platina  would  difcover  itfelf,  though 
its  proportion  had  been  lefc  than  a  thoufandth  part  of 
that  of  gold.  A  third  mode  of  feparating  platina  and 
f°  j  'y?Vhal  of  precipitation,  by  means  of  mineral 
faxed  alkali ;  for  when  this  alkali  is  mixed  with  a  folu¬ 
tion  of  gold  containing  platina,  the  gold  alone  is  preci¬ 
pitated,  and  all  the  platina  remains  dilTolved.  Another 

method  was  by  precipitation  of  the  platina  with  fal  am¬ 
moniac.  For  this  purpofe,  to  a  folution  of  the  metal  in 
aqua  regia  a  final]  quantity  of  the  folution  offal  ammo- 

SllclC  IT!  AXm+Pr  ti tqo  J  1C  ,  n  • 


|  r  ,  o  v  vvu  <UIvau  y  alia  LOat  tile 

pai  tides  of  platina  which  could  not  be  attraded  by  mag¬ 
nets,  did  not  by  this  method  fhowany  lign  of  their  con¬ 
taining  iron.  ° 

But  the  moft  important  difeovery  concerning  the  re¬ 
paration  ^  of  platina  from  other  metals  was  a  method  of 
melting  at,  by  which  it  became  a  perfedf  metal,  malle- 
Y’lvrl  deTnf^r  than  gold.  It  was  in  1773  and  1774 
that  M.  de  Lifle  effected  this,  by  diffolving  crude  platina 
in  aqua  regia,  precipitating  it  from  the  acid  menftruum 


niac  in  water  was  added ;  and  if  the  gold  contained  any  additioltnTd  W  ^  -f?  this  Prec'P;tate,  without 

platina,  the  liquor  inftantly  grew  turbid,  and  a  fine  hear  oft  f  r°Ub  C  .CrliC'bk'’  exPofcd  to  the  intenfe 
yellow  or  reddifli  precipitate  quickly  fell  to  the  bottom  Jea.  hi  byd°Dble  beUows-  M.  Mor. 

if  the  gold  was  pure,  no  pmcipiLfon  or  chan^  of  col  ZhTh  -  aad  found  that  he 

tranfparency  enfued.  The  fifth  method  of  reparation  u-n*  ];L ^d-^' 611  tbe  preciPltate  Wltb  feveral  fluxes  ;  he  found 
-  by  means. of  inflammable  liquors.  The  compound  to  be  coaf'he  n  °f  wbJte  glafs>  borax>  and  char- 

examined  was  diffolved  in  aqua  regia  -  the  folurion  Cn'dCpki"a’  and  could  allay 

mingled  with  twice  its  quantity  ormomof  reftified  Sfl  fteel  in  various  proportions.  7 

Spirit  of  wine,  and  the  mixture  fuffered  to  ftand  for  he  diffolved  ,^7  7**  -  ^  lnventor.°i  another  method  : 
W  days  in  a  glafs  flightly  covered,  the  gold  rofe  to  thelron  hv  the  P  T^  atlua /cSla*  and  precipitated 
the  furface,  leaving  the  platina  difiblveH  Ofl  *r  v  ^  5  Pru^a^e  °f  potafs.  In  evaporating  this 

*  the.' folution  rffh.  fc;h'.°btrt"1nf”*ll0a"?'’1  «»“•  ^  "ol»“ 

quantity  of  any  colourlefs  effential  oil^was  added  •  the  ed  i’  '7-C7.b<:i'ig  exPokd  to  a  ftrong  heat,  yield- 
two  were  fliaken  weU  together,  fuffered  o  ‘rej  1th 'e  ,h  k  ^ ^  the-  ftr°ke  of^he  ba'l«, 

sj st  n  ^  Pi  into  and  -  - 

folyed  in  the  acid  under  it. '  Or,  thegdd  was  taken  ud  d  H  ,attemPtlng  to  refine  platina  by  the  dry  way,  cu- 
m  more  readily  and  more  perfeSy  by  Xr  or  2  f;Uat7n  was  a  meth?d  to  which  the  chemifts7  early  had 
ethenal  fpirit  of  wine.  But,  after  1  (he  moil  eff^  \  h  *  5  l  Ut’  notwlthftand>ng  their  utmoft  endeavours, 

E  t 


cupellatii 
afters. 
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afterwards  became  more  and  more ^difficult : ;  bec^e’“ 

—  tKe  quantity  of  lead  dimimflied,  the  matter  b  ■ 

and  lets  fufible,  and  at  laft  ceafed  to  be  fluid,  aotwith- 
ftanding  the  moft  violent  heat;  and  tdfo  becaufe,  when 
the  quantity  of  platina  was  greater  than  that  of  the  lead, 
thislatter  metal  was  protected,  and  not  converted  into 
litharge.  -  Hence  the  regulus  obtained  was  always  dark- 
coloured,  rough,  adhering  to  the  cupel,  brittle,  and 
weighing  more  than  the  platina  origin^  employed, 
from  the  kad  which  remained  united  with  it  Mefi.  Mac- 
truer  and  Ikaume  appear  nevertheless  to  have  carried 
this  experiment  further  :  they  kept  the  matter  expofed 
to  a  violent  fire  during  a  longer  time  ;  that  is,  about  50 
hours  fuccefftvely  :  and  therefore,  although  their  platina 
was  tarnilhed  and  rough  on  its  furface,  it  was  internally 
Jly  fcp»-ble  fro*.  ^ 

a  little  diminiflied  in  weight ;  a  certain  proof  tl«t  no 

lead  remained  in  it.  This  platina  was  alfo  dudfle,  and 

capable- of  extenfion -under  the  hammer.  . 

Cupellation,  therefore,  though  not  the  beft,  is 1  at _leaft 
a  certain  method  of  applying  platina  to  ufe,  and  of  tor- 

^“whaThas  bethought  a  preferable  method,  is  firft 
to  fufe  the  platina  with  arfemc,  and  afterwards  diffipa^ 
this  laft  metal  by  a  ftrong  heat :  by  this  means  Achard 
and  Roehon  were  able  to  obtain  a  pure  platina  ;  of  whic 
the  former  made  fome  fmall  crucibles,  and  the  latter,  by 
allaying  it  with  copper  and  tin,  fome  large  mirrors  tor 

refl  temrtytf Pads  has  gone  ftffl  farther  :  befides  fnuff- 
boxeS,  Watch-chains,  and  a  coffee-pot  of  platina  prepa¬ 
red  by  this  artift,  the  world  has  feen  a  lens  weighing  iix 
pounds,  a  ball  weighing  nine,  and  two  bars  19  feet  long, 
and  weighing  no  lefsthan  1 1  pounds  each.  This  gentle¬ 
man  has  the  merit  of  being  the  firft  who  wrought 
this  metal  in  the  great  way.  The  method  he  employ¬ 
ed  was  far  from  being  new  ;  it  had  been  fuggefted  by 
Scheffer,  by  Willis,  by  Margraaf,  and  was  afterwards 
praftifed  by  Achard,  Morveau,  and  a  great  many  others, 
but  who  always  prepared  it  in  very  fmall  quantities,  in 
the  Chemical  Annals  for  July  I792’  tbe  following  ac¬ 
count  ©f  it  is  given  by  himfelf.  . 

The  platina  is  firft  pounded  in  water  to  difengage  it 
from  the  ferruginous  and  other  heterogeneous  particles 
that  are  mixed  with  it.  “  This  being  done,  1  take  (fays 
Tie)  one  pound  and  a  half  of  platina,  two  pounds  of 
white  arfenic  in  powder,  and  one  pound  of  punfied 
potafti.  I  mix  the  wholes  I  put  a  crucible  m  the  fare 
Capable  of  containing  about  20  pounds;  when  my  furnace 
and  crucible  are  well  heated, I  throw  into  the  crucible  one 
third  of  the  mixture,  and  apply  a  good  heat ;  I  then 
add  a  fccond  quantity  and  a  third,  and  fo  on,  always  ta¬ 
king  care  at  every  time  to  mix  the. whole  with  a  rod- 
of  platina.  I  give  «3w  a  confiderable  force  to  the  fire  ; 
srid  when  I  am  certain  that  the  whole  is  completely  m 
»  ftate  of  fufion,  I  withdraw  my  crucible  and  leave  it 
to  cool.  After  breaking  it,  I  find  a  button  that  is  well 
formed  and  attraftable  by  the  magnet.  I  bruife  this 
button  into  fmall  pieces,  and  fufe  it  a  fccond  time  in  the 
fame  manner :  if  this  fccond  fufion,  which  it  generally 
is,  be  not  fufficient  to  effcft  the  reparation  of  the  iron 
from  the  platina,  1  fufe  it  a  third  time  5  but  if  I  be 
•  obliged  to  do  it  a  third  time,  I  always  put  two  buttons 
together,  to  fave  at  once  a  crucible  and  charcoal. 

This  firft  operation  being  finifhed,  l  take  a  crucible 
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with  a  flat  bottom  and  of  a  cireotnftniiec  to  otc  to  tho  Plata 
button  about  three  inches  and  a  quarter  m  diameter. 

I  make  this  crucible  red  hot,  and  throw  into  it  one 
pound  and  a  half  of  the  platina  which  has  been  already 
fufed  with  the  arfenic  after  it  was  broken  into  fmall 
pieces  ;  to  this  I  add  a  quantity  of  arfenic  of  the  fame 

weight,  and  about  half  a  pound  of  refined  potafti.  I  give 
to  the  live  a  confiderable  force ;  and  when  I  am  certain  that 
the  whole  is  completely  in  a  Hate  of  fufion,  I  withdiaw 
my  crucible  and  leave  it  to  cool,  taking  care  always  to- 
place  it  horizontally,  that  the  button  may  be  of  an  e* 
qual  thicknefs.  After  breaking  the  crucible,  I  find  abut-* 
ton  clear  and  fonorous,  and  weighing  commonly  about 
I  pound  and  I 1  ounces.  I  have  remarked,  that  in  pro¬ 
portion  to  the  quantity  of  arfenic  combined  with  the 
platina,  the  puriiication  always  fucceeds.  with  the  moie 
or  lefs  promptness  and  eale  ;  and  the  greater  the  pi  opor- 
tion  fo  much  the  better.  In  this  Hate  Ir-put  my-buttoit 
into  a  furnace  under  a  mu  Hie,  which  ought  not  to  be 
higher  than  the  edge  of  the  button  lying  on  its  Hat  fide,, 
and  inclining  a  little  to  the  walls  of  the  inufHe.  In  this* 
manner  I  place  three  buttons  on  each  fide  of  the  muffle,, 
and  apply  fire  to  my  furnace,  that  the  muffle  may  be 
equally  heated  throughout :  as  foon  as  the  buttons  be¬ 
gin  to  evaporate  I  fhut  the  doors  of  my  furnace,  that 
the  heat  maybe  kept  up  to  the  fame  degree  ^  this  ought 
always  to  be  carefully  attended  to  even  to  the  end  or 
the  operation,  for  even  a  temporary  excels  of  heat 
might  fpoil  the  whole  of  my  pafi  operations  and  render 
them  abortive.  I  caufe  my  buttons  to  volatilize  during: 
fix  hours,  always  taking  care  to  change  their  fituation* 
that  every  part  may  receive  an  equal  portion,  of  heat  t 
I  then  put  them  in  common  oil,  and  for  a  like  time 
keep  them  in  a  fire  fufficient  to  diffipate  the  oil  in  fmoke*- 
I  continue  this  Operation  as  long  as  the  button  emits 
vapours  ;  and  when  the  evaporation  has  ceafed  I  pufi* 
the  fire  as  far  as  it  wiU  go  by  means  of  the  01L  Theft 
arfenical  vapours  have  a  bright  fhining  metallic  appear¬ 
ance, which  I  never  can  obtain  any  other  way,  and  with¬ 
out  which  I  have  never  been  able  to  render  platina  per* 
fe&ly  malleable. 

“  If  thefc  Heps  which  are  here  pointed  out  be  proper¬ 
ly  followed,  the  operation  lafts  only  eight  days.  My  , 
buttons  are  then  thrown  into  the  nitrous  acid,  and  af¬ 
terwards  boiled  in  difiillcd  wat  er,  till  no  part  of  the  acid 
remains  with  them  :  I  now  heap  them  together  one  above 
another,  apply  the  ftropgeft  pofiible  heat,  and  beat  them 
with  a  hammer,  taking  always  care  at  the  firft  heat  to 
make  them  red  hot  in  the  crucible,  that  no  foreign  bo* 
dies  may  mix  with  them,  as  before  this  compreffion  they 
are  only  fo  many  fpongy  maffes.  I  afterwards  heat 
them  in  a  naked  Hate  ( /<*i  chaiifft  u  tiud) ;  and  bringing 
them  to  a  fquare  form,  I  hammer  them  on  alt  tides  fet 
a.fhorter  or  longer  time  according  to  their  bulk.” 

Such  is  the  piocefs  obierved  by  Jeanety  infufing  pla* 
tina  but  be  thinks  that  the  working  of  this  metal  is 
fufceptibic  of  Hill  greater  improvement.  In  1788  it 
was  accordingly  propofed  by  fome  of  the  French  che* 
miHs  to  fufe  platina  by  mixing  it  with  charcoal  and 
phofphoric  glais,  and  afterwards  to  expofe  the  phef* 
phure  of  platina  to  a  heat  fufficient  to  volatilize  and  difc 
fipate  the  phofphorus.  This  method  fucceeded  remarkably 
well  with  M.  Pelletier  ;  but,  befides  being  tedious,  it  it 
difficult  to  feparate  the  laft  portions-  of  the  phofphorus  j 
and  as  tl\efe  operations  are  always  coftly,  there- are  few 

artifts 


lain, 

rung. 
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artifts  who  a re  willing  16  undertake  them. 

Morveatu  has  alfo  fufed  platina  with  his  vitreous  flux, 
made  of  ppunded  gtafs,  borax,  and  charcoal :  and  Beau- 
me  has  advifed  to  fufe  it  with  a  flight  addition  of  lead, 
feifmuth,  antimony,  or  arfenic,  and  by  keeping  the  alloy 
in  the  fire  a  long  time  to  diffipate  the  metals  which  have 
facilitated  the  fufion.  Platina  may  likewife  be  fufed 
with  a  metal  foluble  in  an  acid  :  the  mixture  being  pul¬ 
verized,  the  alloyed  metal  may  be  diffolved,  and  the 
powder  of  platina  may  then  be  fufed  with  the  flux  of 
De.Morveau  ;  Or,  inilead  of  ufing  a  foluble  metal,  a  cal¬ 
culable  metal  may  be  employed,  and  heated  as  be- 
f  fore  f. 

The  colour  of  platina,  when  properly  refined,  is  feme- 
thing  between- that  of  iron  and  liber  ;  it  has  no  fmell,  and 
is  the  heavieft  body  yet  known  in  nature.  According  to 
Mr  Kirwan  its  fpecific  gravity  is  to  that  of  water  as  23 
to  i  .  It  may  likewife  be  faid  to  be  the  moft  durable  of  all 
the  metals  ;  it  is  harder  than  iron ;  it  undergoes  no  altera¬ 
tion  in  the  air,  and  fire  alone  does  not  even  appear  to  pof- 
fefs  the  power  of  changing  it ;  for  winch  radon  it  forms 
the  beft  of  all  crucibles  that  have  yet  been  invented.  It 
refills  the  adhon  of  acids,  alkalis,  and  fulphurs  i  it  may 
be  rolled  into  plates  as  fine  as  leaves  of  gold  which  are 
ufed  in  gilding  ;  it  is  likewife  extremely  du&ile :  and, 
Dr  Withering  tells  us,  that  a  wire  of  platina  is  Hung¬ 
er  than  a  wire  of  gold  or  of  lilver  of  the  fame  thicknefs ; 
it  is  preferable  to  gold,  by  the  property  which  it  has  of 
foldering  or  welding  without  mixture ;  and  it  unites, 
fava  Chaptal,  two  qualities  never  before  found  in  one 
and  the  lame  fubibmee.  When  formed  into  a  min  or,  it 
refleas  but  one  image,  at  the  fame  time  that  it  is  as  un¬ 
changeable  as  a  mirror  of  glafs. 

As  tliofe  motives  which  at  firft  prepofTeffed  the  court 
cf  Spain  againft  this  metal  no  longer  exift,  it  is  to  be 
hoped  that  the  decree  which  was  paffed  againft  it  will 
foon  be  revoked,  and  that  the  Spaniih  monarch  will 
neither  defpife  fo  rich  a  treafure  as  his  mines  of  platina, 
cor  refufe  to  the  wojld  the  numerous  advantages  that 
may  be  derived  from  a  fubftance  that  promiles  to  be  of 
fo  much  importance  in  commence  and  the  arts. 

PLATING  is  the  art  of  covering  bafer  metals  with 
*  thm  plate  of  filver  either  for  ufe  or  for  ornament.  It 
?  faid  to  have  been  invented  by  a  fpm>maker,  not  for 
f°w  for  real'  utility.  Till  then  the  more  elegant 
*purs  ifi  common  ufe  were  made  of  folid  fiber,  and  from 
the  flexibility  - of  that  metal  they  were  liable  to  be  bent 
mto  inconvenient  forms  by  the  flighteft  accident.  To 
remedy  this  defeft,  a  workman  at  Birmingham  contri- 
to  make  the  branches  of  a  pair  of  fpurs  hollow,  and 
to  fill  that  hollow  with  a  (lender  rod  of  fteel  or  iron, 
binding  this  a  great  improvement,  and  being  defirous 
to  add  cheapneL  to  utility,  he  Continued  to  make  the 
hollow  larger,  and  of  cdurfe  the  iron  thicker  and 
thicker,  tiE  at  laft  he  difeovered  the  means  of  coating 
an  non  fpur  with  fiber  in  fuch  a  manner  as  to  make  it 
equally  elegant  with  thofc  which  were  made  wholly  of 
that  metal.  The  invention  was  quickly  applied  to 
other  purpofes ;  and  to  numberlefs  utenfils  which  were 
formerly  made  of  brafs  or  iron  are  now  given  the  (Length 

°;jre  petals,  and  the  elegance  of  fdver,  for  a  fmail 
additional  expence. 

The  fiber  plait  is  generally  made  to  adhere  to  the 
bafer  metal  by  means  of  folder ;  which  is  of  two  kinds, 
txxjoft  and  the  Lard ,  or  the  (In  and Jilvcr  folder*.  The 


former  of  thefe  con  lifts  of  tin  alone,  the  fatter  ge¬ 
nerally  of  three  parts  of  fdver  and  one  bf  brafs.  When 
a  buckle,  for  inftance,  is  to  be  plated  by  means  of  the 
foft  folder,  the  ring,  before  it  is  bent,  is  firft  tinned* 
and  then  the  fiber-plate  is  gently  hammered  upon  it* 
the  hammer  employed  being  always  covered  with  a 
piece  of  cloth.  The  fiber  now  forms,  as  it  were,  a 
mould  to  the  ring,  and  whatever  of  it  is  not  intended 
to  be  ufed  is  cut  off.  This  mould  is  faftened  to  the 
ring  of  the  buckle  by  two  Or  three  cramps  of  fmail  iron- 
wire  ;  after,  which  the  buckle,  with  the  plated  fide 
undermoft,  is  laid  upon  a  plate  of  iron  fufficiently  hot 
to  melt  the  tin,  but  not  tire  fiber.  The  buckle  is  thei*. 
covered  with  powdered  refin  or  anointed  with  turpen¬ 
tine  ;  and  left  there  ihould  be  a  deficiency  of  tin,  a 
fmail  portion  of  rolled  tin  is  likewife  melted  on  it.  The 
buckle  is  now  taken  off  with  a  tongs,  and  commonly 
laid  on  a  bed  of  fand,  where  the  plate  and  the  ring* 
while  the  folder  is  yet  in  a  ftate  of  fulion,  are  more 
elofely  compreffed  by  a  fmart  ftroke  with  a  block  of 
wood.  The  buckle  is  afterwards  bent  and  finiftied. 

Sometimes  the  melted  tin  is  poured  into  tlie  fiber 
mould,  which  has  been  previously  rubbed  over  witk 
fome  flux.  The  buckle  ring  is  then  -put  among  the 
melted  tin,  and  the  plating  finiflied.  This  is  called  by 
the  workmen  jilting  up. 

When  the  hard  folder  is  employed,  the  procefs  is  in 
many  refpe&s  different.  Before  the  plate  is'  fitted  ta. 
the  iron  or  other  metal,  it  is  nibbed  over  with  a  folu* 
tion  of  borax.  Stripes  of  fiber  are  placed  along  the 
joinings  of  the  plate  ;  and  inftead  of  two  or  three 
cramps,  as  in  the  former  cafe,  the  whole  is  Wrapped 
round  with  fmail  wire  ;  the  folder  and  joinings  are  again 
rubbed  with  the  borax,  and  the  whole  put  into  a  char¬ 
coal  fire  till  die  folder  be  in  fu lion.  ‘When  taken  out 
the  wire  is  inftantly  removed,  the  plate  is  cleaned  by 
the  application  of  fome  acid,  and  afterwards  mack* 
fmooth  by  the  ftrokes  of  a  hammer. 

Metal  plating  is  when  a  bar  of  fdver  and  copper  are 
taken  of  at  leaft  one  equal  fade.  The  equal  ikies  are- 
made  fmooth,  and  the  two  bars  faftened  together  by 
wire  wrapped  round  them.  Thefe  Bars  are  then-  fweatecL 
in  a  charcoal  fire ;  and  after  fweating,  they  adhere  as 
elofely  together  as  if  they  were  foldered.  After  this, 
they  are  flattened  into  a  plate  between  two  rollers,  when* 
the  copper  appears  dn  one  fide  and  the  fiber  on  the- 
other.  This  iort  of  plate  is  named  plated  nutaL 
.  French  plating  is  when  filvar-leaf  is  bumiftied  on  a 
piece  of  metal  in  a  certain  degree  Of  heat. 

When  fiber  is  diffobed  in  aquafortis,  and  precipita¬ 
ted  upon  another  metal,  the  procefs  is  called  filverinr. 
See  Soldering. 

PLATO,  an  illuftriousphilofopher  of  antiquity,  was 
by  defeent  an  Athenian,  though  the  place  of  his  birth, 
was  the  Iiland  of  Egina.  His  lineage  through  his  far¬ 
ther  is  traced  back,  to  Codrus  the  laft  king  ot  Athens- 
and  through  his  mother  to  Solon  the  celebrated  legifla- 
^  time  of  his  birth  is  eommoiily  placed  in  the 
heginning  of  the  83th  Olympiad;  but  Dr  Enfield  thinks 
it  may  be  more  accurately  fi*ed  in  the  third,  year  of  the 
87th  Olympiad^  or  430  years  before  the  Chriftian  era.. 
He  gave  early  indications  of  an  extenfive  and  original- 
genius,  and  had  an  education  fuitable  to  his  high  rank 
being  inftru&ed  in  the  rudiments  of  letters  by  the  gram- 
manan  Dionyfius;  and  trained  in  athletic  exercifes  by 

Arifto' 
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Arifto  of  Argos.  He  applied  with  great  diligence  to 

— - - 1  the  ftudy  of  the  .arts  of  painting  and  poetry  ;  and  ma 

fnch  proficiency  in  the  latter,  as  to  produce  an  erne  ] poe  , 

*  which,  upon  comparing  it  with  the  poems  of  Homer, 
he  committed  to  the  flames.  At  the  age  of  ao  he  com 
pofed  a  dramatic  piece  ;  but  after  he  had  given  i  to  the 
performers,  happening  to  attend  upon  a  dlfco^rfl-  ^  S^ 
crates,  he  was  fo  captivated  by  his  eloquence,  that  he 
reclaimed  his  tragedy  without  fulfermg  it  t°  be  afted, 
renounced1  the  mufes,  burnt  all  his  poems,  and  applied 
himfelf  wholly  to  the  ftudy  of  wifdom.  % 

It  is  thought  that  Plato’s  firft  mailers  in  ph.lofophy 
were  Cratylus  and  Hermogenes,wlio  taught  the  fyftems 
of  Heraclitus  and  Parmenides ;  but  when  he  was  20 
years  old,  he  attached  himfelf  wholly  to  Socrates  with 
whom  he  remained  eight  years  in  the  relation  of  a  fcholar. 
During  this  period,  he  frequently  difpleafed  his  compa¬ 
nions,  and  fometimes  even  his  mailer,  by  grafting  up¬ 
on  the  Socratic  fyftem  opinions  which  were  taken  from 
feme  other  ftock.  It  was  the  praftice  of  the  feholars  of 
Socrates  to  commit  to  writing  the  fubttance  of  their 
mailer’s  difeourfes.  Plato  wrote  them  in  the  form  ot 
dialogues  ;  but  with  fo  great  additions  of  his  own,  that 
Socrates,  hearing  him  recite  his  Lyfis,  cried  out,  U 
Hercules  !  how  many  things  does  this  young  man  teign 

ofme  1”  „  ,  .  . 

Plato,  however,  retained  the  warmelt  attachment  to 

his  mailer.  When  that  great  and  good  man  was  fum- 
moned  before  the  fenate,  his  illuilnous  fcholar  under¬ 
took  to  plead  his  caufe,  and  begun  a  fpeech  in  his  de¬ 
fence  $  but  the  partiality  and  violence  of  the  judges 
yrould  not  permit  him  to  proceed.  After  the  condem¬ 
nation,  he  prefented  his  mailer  with  money  Efficient  to 
redeem  his  life  ;  which,  however,  Socrates  refufed  ta  ac¬ 
cept.  During  his  imprifonment?  Plato  attended  him, 
and  wa &  prefent  at  a  convention  which  he  held  with 


his  friends  concerning  the  immortality  of  the  foul ;  the 
fubftance  of  which  he  afterwards  committed  to  writing  in 
the  beautiful  dialogue  intitled  Phado,  not,  however, 
without  interweaving  his  own  opinions  and  language. 

The  philofophers  who  were  at  Athens  were  fo  alarm¬ 
ed  at  the  death  of  Socrates,  that  moll  of  them  fled  from 
the  city  to  avoid  the  injuftice  and  cruelty  of  the  govern¬ 
ment.  Plato,  whofe  grief  upon  this  occafion  is  faid  by 
Plutarch  to  have  been  esceffive,  retired  to  Megara;  where 
he  was  friendly  entertained  by  Euclid,  who  had  been 
one  of  Socrates’s  firft  fcholars,  till  the  ftorm  was  o- 
Afterwards  he  determined  to  travel  in  purfuit  of 
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ginning*  whether  it  moved  wholly  or  in  part,  See.  ;  and 
Paufaiiias  affirms,' that  he  learned  from  thefe  the  immor-  - 
tality,  and  alfo  the  tranfinigration,  of  fouls.  Some  of 
the  fathers  will  have  it,  that  he  had  communication  with 
the  books  of  Mofes,  and  that  he  ftudied  under  a  learn¬ 
ed  Jew  of  Heliopolis;  but  there  is  nothing  that  can  be 
called  evidence  for  thefe  ailertions.  St  Auftin  once,  be¬ 
lieved  that  Plato  had  fome  conference  with  Jeremiah ; 
but  afterwards  difcovered,  that  that  prophet  mull  have 
been  dead  at  leaft  60  years  before  Plato’s  voyage  to  E- 

^  Plato’s  curiofity  was  not  yet  fatisfied.  He  travelled 
into  Peiffia  to  confult  the  magi  about  the  religion  of 
that  country  :  and  he  defigned  to  have  penetrated  even 
to  the  Indies,  and  to  have  learned  of  the  Brachmans  their 
manners  and  culloms ;  but  the  wars  in  Alia  hindered 

him.  . 

“  He  then  returned  into  Italy,  to  the  Pythagorean 
fchool  at  Tarentum,  where  he  endeavoured  to  improve 
his  own  fyftem,  by  incorporating  with  it  the  docliine  of 
Pythagoras,  as  it  was  then  taught  by  Archytas,  Ti- 
mxus,  and  others.  And  afterwards,  when  he  vifited 
Sicily,  he  retained  fuch  an  attachment  to  the  Italic 
fchool,  that,  through  the  bounty  of  Dionyfius,  he  pur- 
chafed  at  a  vaft  price  feveral  books  which  contained  the 

doftraie  of  Pythagoras, fromPhilolaus,oneofhisfollowers. 

“  Returning  home  richly  ftored  with  knowledge  of  va¬ 
rious  kinds,  Plato  fettled  in  Athens,  and  executed  the 
defign,  which  he  had  doubtlefs  long  had  ineontempla- 
tion,  of  forming  a  new  fchool  for  the  inftru&ion  of  youth 
in  the  principles  of  philofophy.  The  place  which  he 
made  choice  of  for  this  purpofe  was  a  public  grove,  call¬ 
ed  the  Academy,  from  Hecademus,  who  left  it  to  the 
citizens  for  the  purpofe  of  gymnaftie  exercifes.  Adorned 
with  ftatues,  temples,  and  fepulchres,  planted  with  lofty 
plane-trees,  and  interfe&ed  by  a  gentle  ftream,  it  afforded 
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knowledge  ;  and  from  Megara  he  went  to  Italy,  where 
he  conferred  with  Eurytus,  Philolaus,  and  Archytas. 
Thefe  were  the  moft  celebrated  of  the  followers  of  Py¬ 
thagoras,  whofe  do&rine  was  then  become  famous  in 
Greece  ;  and  from  thefe  the  Pythagoreans  have  affirm¬ 
ed  that  he  had  all  his  natural  philofophy.  He  dived 
into  the  moft  profound  and  myfterious  fecrets  of  the  Py- 
thagoric  <5o£lrines  ;  and  perceiving  other  knowledge  to 
be  conne&ed  with  them,  he  went  to  Cyrene,  where  he 
learned  geometry  of  Theodorus  the  mathematician. 
From  thence  he  palled  into  Egypt,  to  acquaint  himfelf 
with  the  theology  of  their  priefts,  to  ftudy  more  nicely 
the  proportions  of  geometry,  and  to  inftrud  himfdf  in 
aftronomical  obfervations  ;  and  having  taken  a  full  fur- 
vey  of  all  the  country,  he  fettled  for  fome  time  in  the 
province  of  Sais,  learning  of  the  wife  men  there,  what 
they  held  concerning  the  univerfe,  whether  it  had  a  be- 


a  delightful  retreat  for  philofophy  and  the  mufes.  Of 
this  retreat  Horace  fpeaks  : 

Atque  inter  fylvas  Academi  qutrere  verum , 

«  ’Midft  Academic  groves. to  fearch  for  truth.” 

Within  this  inclofure  he  poffefted,  as  a  part  of  his  humble 
patrimony,  purchafed  at  the  pr\ce  of  three  thoufand 
drachmas,  a  fmall  garden,  in  which  he  opened  a  fchool 
for  the  reception  of  thofe  who  might  be  inclined  to  at¬ 
tend  his  inftru£liOns.  How  much  Plato  valued  mathe¬ 
matical  ftudies,  and  how  necelfary  a  preparation  he 
thought  them  for  higher  fpeculations,  appears  from  the 
infeription  which  he  placed  over  .the  door  of  hisTchool: 
^OusTelf  ccy?air^»>Tof  **  Eet  no  ODC  who  IS  UillC-' 

quainted  with  geometry  enter  here.”  .  f  - 

«  This  new  fchool  foon  became  famous,  and  its  mailer 
was  ranked  among  the  moft  eminent  philofophers. .  His 
travels  into  diftant  countries,  where  learning  and  wifdom 
flourilhed,  gave  him  celebrity  among  his  brethren  of  the 
Socratic  feci.  None  of  thefe  had  ventured  to  mftitute 
a  fchool  in  Athens  except  Ariftippus;  and  he  had  con¬ 
fined  his  inftru&ions  almoft  entirely  to  ethical  fubje&s, . 
and  had  brought  himfelf  Into  fome  diferedit  by  the,  free¬ 
dom  of  his  manners.  Plato  alone  remained  to -inherit, 
the  patrimony  of  public  efteem  which  Socrates  h^d 
left  his  difciples ;  and  he  poffeffed  talents  and  learning 
adequate  to  his  defign  of  ext  endings  the  ftudy  of  philo¬ 
fophy  beyond  the  limits  within  which  it  had  been  in- 
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clofedbyhis  mailer.  The  confeqtfence  was,  not  only 
that  young  men  crowded  to  his  fchool  from  every  quar¬ 
ter,  but  that  people  of  the  firft  diftin&ion  in  every  de¬ 
partment  frequented  the  academy.  Even  females,  dif- 
guifed  in  mens-  -clothes,  often  attended  his  le&ures.  A- 
mong  the  ifinftrious  names  which  appear  in  the  cata¬ 
logue  of  his  followers  are  Dion  the  riyracufan  prince, 
and  the  orators  Hyperides,  Lycurgus,  Demolthenes, 
and  liberates* 

u  Greatnefs  was  never  yet  exempted  from  envy'.  The 
diflinguifhed  reputation  of  Plato  brought  upon  him  the 
hatred  of  his  former  companions  in  the  fchool  of  So¬ 
crates,  and  they  loaded  him  with  detraction  and  oblo¬ 
quy.  It  can  only  be  aferibed  to  mutual  jealoufy,  that 
Xenophon  and  he,  though  they  relate  the  difeourfes  of 
their  common  mailer,  fludioufly  avoid  mentioning  one 
another.  Diogenes  the  Cynic  ridiculed  Plato's  doc¬ 
trine  of  ideas  and  other  abftratSl  fpeculations.  In  the 
midll  of  thefe  private  cenfures,  however,  the  public  fame 
of  Plato  daily  increafed  ;  and  feveral  Hates,  among  which 
were  the  Arcadians  and  Thebans,  fent  ambaffadors  with 
earnefl  requells  that  he  would  come  over,  not  only  to  in- 
ftru&  the  young  men  in  philofophy,  but  alfo  to  preferibe 
them  laws  of  government.  The  Cyrenians,  Syracufians, 
Cretans,  and  Eleans',  fent  alfo  to  him  ;  lie  did  not  go  to 
any  of  them,  but  gave  laws  and  rules  of  governing  to  all. 
He  lived  fmgle,  yet  foberly  and  challly.  He  was  a  man 
of  great  virtues,  and  exceedingly  affable  ;  of  which  wc 
need  no  greater  proof,  than  his  civil  manner  of  couverfing 
with  the  philofophers  of  his  own  times,  when  pride  and 
envy  were  at  their  height.  His  behaviour  to  Diogenes  is 
always  mentioned  in  his  hiltory.  The  Cynic  was  vallly 
offended,  it  feems,  at  the  politenefs  and  line  talle  of  Plato, 
and  ufed  to  catch  all  opportunities  of  fnarling  at  him.  He 
dined  one  day  at  his  table  with  other  company,  and,  tram¬ 
pling  upon  the  tapeftry  with  his  dirty  feet,  uttered  this 
bruti/h  farcafm,  I  trample  upon  the  pride  of  Plato  to 
which  Plato  wifely  reparteed,  “  With  greater  pride.” 

The  fame  of  Plato  drew  difciples  to  him  from  all  parts; 
among  whom  were  Speufippus  an  Athenian,  his  filler's 
fon,  whom  he  appointed  his  fucceffor  in  the  academy,  and 
the  great  Ariftotle. 

The  admiration  of  this  illuffrious  man  was  not  con¬ 
fined  to  the  brealls  of  a  few  philofophers.  He  was  in 
high  elleem  with  feveral  princes,  particularly  Archelaus 
king  of  Macedon,  and  Dionyfius  tyrant  of  Sicily.  At 
three  different  periods  he  vifited  the  court  of  this  latter 
prince,  and  made  feveral  bold  but  unfuccefsful  attempts 
to  fubdue  his  haughty  and  tyrannical  fpirit.  A  brief 
relation  of  the  particulars  of  thefe  vifits  to  Sicily  may 
fenre  to  call  fome  light  upon  the  charader  of  our  phi. 
iofopher ;  and  we  lhall  give  it  in  the  words  of  Dr  En- 
field,  from  whofe  elegant  hillory  of  philofophy  we  have 
cxtra&edby  much  the  moll  valuable  parts  of  this  article 

7  The  profeffed  objea  of  Plato's  firft  vifit  to  Sicily’ 
which  happened  in  the  40th  year  of  his  age,  during  the 
reign  of  the  elder  Dionyfius  the  fon  of  Hermocrates, 
was,  to  take  a  furvey  of  the  ifland,  and  particularly  to 
obferve  the  wonders  of  Mount  JEtna.  Whilft  he  was 
refident  at  Syracufe,  he  was,  employed  in  the  inftru&ion 
of  Dion,  the  king's  brother-in-law,,  who  poffeffed  ex¬ 
cellent  abilities,  though  hitherto  reftrained  by  the  ter¬ 
rors  of  a  tyrannical  government,  and  relaxed  by  the  lux¬ 
uries  of  a  licentious  court.  Difgufted  by  the  debauch- 
<4  manners  gf  the  Syracufans,  he  endeavoured,  to  refeue 
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his  pupil  from  the  general  depravity.  Nor  did  D(on 
difappoint  his  preceptor's  expeaations.  No  fooner  had 
he  received  a  tafte  of  that  philofophy  which  leads  to 
virtue,  than  he  was  fired  with  an  ardent  love  of  wifdom. 
Entertaining  an  hope  that  philofophy  might  produce 
the  fame  effedl  upon  Dionyfius,  he  took  great  pains  to 
procure  an  interview  between  Plhto  and  the  tyrant.  In 
the  courfe  of  the  conference,  whilft  Plato  was  difeourfing 
on  the  fecurity  and  happinefs  of  virtue,  and  the  miferiej. 
attending  injuftice  and  oppreflion,  Dionyfius,  perceiving 
that  the  philofopher's  difeourfe  was  levelled  againft  the 
vices  and  cruelties  of  his  reign,  dif miffed  him  with  high 
difpleafure  from  his  prefence,-  and  conceived  a  defign 
againft  his  life.  It  was  not  without  great  difficulty  that 
Plato,  by  the  alliftance  of  Dion,  made  his  efcape.  A 
veffel  which  had  brought  over  Pollis,  a  delegate  from 
Sparta,  was  fortunately  at  that  time  returning  to  Greece. 
Dion  engaged  Pollis  to  take  the  charge  of  the  philofo- 
pher,  and  land  him  fafely  in  his  native  country ;  but 
Dionyfius  fdilcovered  the  defign,  and  obtained  a  promife 
fiom  Pollis,  that  he  would  either  put  him  to  death  or 
fell  him  as  a  Have  upon  the  paffage.  Pollis  according- 
ly  fold  him  in  the  ifland  of  .ffigina  ;  the  inhabitants  of 
which  were  then  at  war  with  the  Athenians.  Plato 
could  not  long  remain  unnoticed:  Auicems,  a  Cyrenaic 
philofopher,  who  happened  to  be  at  that  time  in  the 
ifland,  difeovered  the  itranger,  and  thought  himfelf  hap. 
py  in  .an  opportunity  of  Ihowiug  his.  refpeft  for  fo  illuf- 
tnous  a  philofopher :  he  purchafed  his  freedom  for  30 
mm*,  or  84I.  tos.  Sterling  money,  and  fent  him  home 
to  Athens.  Repayment  being  afterwards  offered  to* 
Anicerris.  by  Plato's  relations,  he  refnfed  the  money, 
faying,  with  that  generous-  fpirit  which  true  philofophy 
always  infpires,  that  he  faw  no  reafon  why  the  relations 
of  Plato  fliould  engrofs  to  themfelves  the  honour  of  fer- 
ving  him.” 

After  a  fliort  interval,  Dionyfius  repented  of  his  ill. 

placed  refentment,  and  wrote  to  Plato,  earneftly  requelt- 
mg  him.  to  repair  his  credit  by  returning  to  Syracufe  ; 
to  which.  Plato  gave  this  high-fpirited  anfwer,  that  phi. 
loiophy  would  not  allow  him  leifuiv;  to  think  of  Diony- 
fius.  He  was,  however,  prevailed '  upon  by  his  friend 
Dion  to  accept  of  the  tyrant’s  invitation  to  returiyto 
Syracufe,  and  take  upon  him  the  education  of  Dionyfiu 
the  younger,  who  was  heir  apparent  to  the  monarchy. 
He  was  received  by  Dionyfius  the  reigning  fovereign 
with  every  poffible  appearance  of  refpea ;  but  after 
feeing  Ins  fnend  banifhed,  and  being  himfelf  kept  as  a 
pnfoner  at  large  in  the  palace,  he  was  by  the  tyrant  fent 
back  into  his  own  country,  with  a  promife  that  both  he 
and  Dion  fliould  be  recalled  at  the  end  of  the  war  in 
which  the  Sicilians  were  then,  engaged.  This  promife 
was  not  fulfilled.  The  tyrant  wiflied  for  the  return  of 
Plato  ;  but  could  not  refolve  to  recal  Dion.  At  laft 
however,  having  probably  promifed  that  the  philofopher 
fliould  meet  his  friend  at  the  court  of  Syracufe,  lie  pre¬ 
vailed.  upon  Plato  to  vifit  that  capital  a,  third  time. 
When  he  arrived,,  the  king  met  him  in  a  magnificent 
chariot,  and  conduaed  him  to  his  palace.  The  Sicilians 
too  rejoiced  m  his  return  ;  for  they  hoped  that  the  wif. 
domof  Plato  would  at  length  triumph  over  the  tyranni- 

CaaT'r,of  l,he  Prince-  Dionyfius  feemed  wholly  di- 
vetted  of  his  former  refentments,  liftened  with  apparent 
pleafure  to  the  philofopher’s  doftrine,  and,  among  other 
expreffions  of  regard,  prefented  him  with  eighty  talents 
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rity  in  the  court  of  Syracufe.  JMuUt  AmiPP 
enjoying  himfelf  in  fplendid  luxury ;  whtlft  Dwgen 
vi  frily  indulging^ 
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tyf  which  his  friends  regarded  as  an  ‘.^.cationoffup- 
Jorwifdom,  but  which  hi.  enemrea  xrnputed  to  pnde 
After  all.  it  was  not  in  the  power  of  Plato  to  prevau 
upon  Dionyfius  to  adopt  his  lyfem  °f  PohcT»  or  l°  ^ 
Jll  Dion  from  his  exile.  Mutual  diftruft,  after  a  ft  _ 
interval,  arofe  between  the  tyrant  and  *e  pWofo^ir  , 
each  fufpefted  the  other  of  evil  defigns,  and  each  e 
deavoured  to  conceal  hisfufpicion  under  the  of 

refpeft.  Dionyfius  attempted  to  impofe  iipon  Ftato  hy 
condefeending  attentions,  and  Plato  to  deceive  Dionyfius 
by  an  appearance  of  confidence.  ^  At  len  t,  P 
lofopher  became  fo  much  difiatisfied  with  his  fi  u  - 
tion,  that  he  earneftly  requefted  permtffion  to  return  to 
Greece,  which  was  at  laft  granted  him,  and  he  was  fent 
borne  loaded  with  rich  prefents.  On  bis  way  to  A- 
thens,  palling  through  Elis  during  the  celebration  of 
the  Olympic  games,  he  was  prefent  at  this  gener^ 
fembly  of  the  Greeks,  and  engaged  umverfal  attention. 

From  this  narrative  it  appears,  that  if  Plato  vifited 
the  courts  of  princes,  it  was  chiefly  from  the  h°Pe  ( y 
feeing  his  ideal  plan  of  a  republic  realized  ;  and  that  his 
talents  and  attainments  rather  qualified  him  to  imne  in 
the  academy  than  in  the  council  *  or  the  fen  ate. 

Plato,  now  reftored  to  bits  country  and  his  fchool,  de¬ 
voted  himfelf  to  fcience,  and  fpent  the  lalfc  years  of  a 
long  life  in  the  inftruaion  -of  youth.  #  Havmg  enjoyed 
^the  advantage  of  an  athletic  conftitutron,  and  lived  a  1 
his  days  temperately,  he  arrived  at  the  Sift,  or  accord¬ 
ing  to  fome  writers  the  79th,  year  of  his  age,  and  died, 
through  the  mere  decay  of  nature,  in  the  firft  year  of 
the  hundred  and  eighth  Olympiad.  Fie  palled  his  whole 
life  in  a  Hate  of  celibacy,  and  therefore  left  no  natural 
heirs,  but  transferred  liis  effe&s  by  will  to  his  friend 
Adiamantus.  The  grove  and  garden,  which  had  been 
the  feene  of  his  philosophical  labours,  at  laft  afforded 
him  a  Sepulchre.  Statues  and  altars  were  ereaed  to  his 
memory ;  the  day  of  his  birth  long  confirmed  to  he  ce¬ 
lebrated  as  a  feftival  by  his  followers  ;  and  his  portrait 
is  to  this  day  preserved  in  gems :  but  the  moil  lafting 
monuments  of  his  genius  are  his  writings,  which  have 
been  tranfmitted,  without  material  injury,  to  the  prefent 
times. 

The.chara&er  of  this  pliiiofopher  lias  always  been 
high.  Befides  the  advantages  of  a  noble  birth,  he  had 
a  large  and  comprehenfive  uuderftandmg,  a  vaft  fund  of 
wit  and  good  tafte,  great  evennefs  and  fweetnefs  of  tem¬ 
per,  all  cultivated  and  refined  by  education  and  tmv<d; 
fo  that  it  is  no  wonder  if  he  -was  honoured  by  his  coun¬ 
trymen,  efteemed  by  fbrangers,  and  adored  by  Iris  fcho- 
lars.  The  ancients  thought  more  highly  of  Plato  than 
^of  all  their  philo  fophers  :  they  always  called  him  the  DU 
*mnt  Plato  ;  and  they  feemed  refolved  that  his  defeent 
Should  be  more  than  human.  u  Tliere  are  {fays  Apu- 
leius)  who  aflert  Plato  to  hare  fprung  from  a  more 
fublime  conception;  and  that -his  mother  Periflione, 
T/ho  was  a.  very  beautiful  woman,  was  impregnated  by 
Apollo  in  the  fhape  of  a  fpe&rc.,#  Plutarch,  Suidas, 
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and  others,  affirm  this  to  have  been  the  common  report 
at  Athens.  When  he  was  an  infant,  lus  father  Anito 

went  to  Hymettus,  with  his  wrfeandchfid,  to  facnfice 

to  the  mufes  ;  and  while  they  were  tmfied  in  the  divine 
rites,  afwarm  ofbees  caine  and  diftMed  their  honey  up- 
his  lips.  This,  fays  Tally,  was  confidered  as  a  pre- 
faije  of  his  future  eloquence.  Apulems  relates,  that  So- 
cra.es,  the  night  before  Plato  was  recommended  to  him. 
•dreamed  that  a  young  fwan  fled  from  Cupid  s  altar  in 
the  academy,  and  fettled  in  h.s  lap  ;  thence  foared  to 
heaven,  and  delighted  the  gods  with  its  mufic  :  and  when 
Arifto  the  next  day  prefented  Plato  to  him.  Friends 
/fays  Socrates),  this  is  the  fwan  of  Cupids  academy. 
The  Greeks  loved  fables:  they  (how  however  in  the  pre- 
fent  cafe,  what  exceeding  refpeft  was  paid  to  the  me¬ 
mory  of  Plato.  Tully  perfectly  adored  him;  tells  us, 
how  he  was  juftly  called  by  Pametius  the  divine,  th emofl 
■wife,  the  mo/I  /acred,  the  Homer  of  pht/ofophert  ;  intitled 
him  to  Atticus,  Deus  tile  nofler  ;  thinks,  that  if  Jupiter 
had  fpoken  Greek,  he  would  have  fpoken  m  Plato’s  lan¬ 
guage  ;  and  made  him  fo  implicitly  liis  guide  m  wifdom 
and  philofophy,  as  to  declare,  that  he  had  rather  err 
with  Plato  than  be  right  with  any  one  elfe.  But,  pa¬ 
negyric  afide,  Plato  was  certainly  a  very  wonderful  man, 
of  a  large  and  comprehenfive  mind,  an  imagination  infi¬ 
nitely  fertile,  and  of  a  moil  Hewing  and  copious  elo¬ 
quence.  Neverthelefs,  the  flrength  and  heat  of  fancy 
prevailing  in  his  compofition  over  judgment,  he  was  too 
apt  to  fear  beyond  the  limits  of  earthly  things,  to  range 
in  the  imaginary  regions  of  general  and  abftra/led ideas; 
-and  on  which  account,  though  there  is  always  a  great- 
nefs  and  fublimity  in  liis  manner,  he  did  not  philcfo- 
phize  fo  much  according  to  truth  and  nature  as  Ari- 
itotle,  though  Cicero  did  not  fcruple  to  give  him  the 

preference.  . 

The  writings  of  Plato  are  all  in  the  way  of  dialogue; 
where  he  It  ems  to  deliver  nothing  from  himfelf,  but  every 
thing  as  the  fentiments  and  opinions  of  others,  of  So¬ 
crates  chiefly,  of  Timams,  &c.  He  does  not  mention 
himfelf  anywhere,  except  once  in  his  Phxdo,  and  ano¬ 
ther  time  in  his  Apology  for  Socrates.  His  ftyle,  as 
Ariftotle  obferved,  is  betwixt  profe  and  verfe:  on  which 
account,  fome  have  not  fcrupled  to  rank  him  with  the 
poets.  There  is  a  better  reafon  for  fo  doing  than  the 
elevation  and  grandeur  of  Ins  ftyle  :  his  matter  is  often¬ 
times  the  offspring  of  imagination,  inftead  of  do&rines 
or  truths  deduced  from  nature.  The  firft  edition  of 
Plato’s  works  in  Greek  was  put  out  by  Aldus  at  Ve¬ 
nice  in  1513  ;  but  a  Latin  veriion  of  liim  by  Mariilius 
Ficinus  had  been  printed  tliere  in  1491.  They  were 
reprinted  together  at  Lyons  in  1588,  and  at  Francfort 
in  1  6z2.  Hie  famous  printer  Flenry  Stephens,  in  1  f  78, 
gave  a  moft  beautiful  and  correct  edition  of  Plato’s 
works  at  Paris,  with  a  new  Latin  veriion  by  Serranus* 
in  three  volumes  folio ;  and  this  defervedly  paffes  for  the 
beft  edition  of  Plato  :  yet  Serranus's  veriion  is  very  ex* 
ceptionable,  and  in  many  refpech,  if  not  in  all,  inferior 
to  that  of  Ficinus. 

PLATONIC,  fomething  that  relates  to  Plato,  his 
fehool-phflofophy,  opinions,  or  the  like.  Thus,  plato¬ 
nic  love  denotes  a  pure  fpirknal  affedHon,  for  which 
Plato  was  a  great  advocate,  fubfifting  between  the  dif¬ 
ferent  fexes,  abftra&ed  from  all  carnal  appetites,  and  re* 
garding  no  other  object  but  the  mind  and  its  beauties  i 
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or  it  is  even  a  fmcere  difinterefted  fnendlTiIp  fubfiftlng  matter,  and  the  umverfe,  and  fuppofes  the  ArcUteft  of  Platonifm. 
between  perfons  of  the  lame  lex,  abltra&ed  from  anv  the  world  to  have  formed  h  mil  nf  o  aT »■  a  ft 
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between  perfons  of  the  fame  fex,  abftra&ed  from  any 
felfhh  views,  and  regarding  no  other  obje&  than  the 
perfon,  if  any  fuch  love  or  friendfhip  has  aught  of  a 
foundation  in  nature. 

Platonic  Year,  or  the  Great  Year ,  is  a  period  of 
time  determined  by  the  revolution  of  the  equinoxes,  or 
the.  fpace  wherein  the  {tars  and  conftellations  return  to 


the  world  to  have  formed  it  out  of  a  mafs  of  pre-exiftent ' 
matter.  Matter,  according  to  Plato,  is  an  eternal  and 
infinite  principle.  His  doctrine  on  this  head  is  thus  ex¬ 
plained  by  Cicero  J “  Matter,  from  which  all  things 
are  produced  and  formed,  is  a  fubftance  without  form  or1  1  c*  8* 
quality,  but  capable  of  receiving  all  forms,  and  under- 
going  every  kind  of  change  ;  in  which,  however,  it 


.  V . ,  -----uava™  ictuiitiu  gumg  ery  Kina  or  change;  in  which,  however,  it 

their  former  places,  in  refpe£  of  the  equinoxes.  The  never  fuffers  annihilation,  but  merely  a  folution  of  its 
platonic  year,  according  to  Tycho  Brahe,  is  25816,  ac-  parts,  which  are  in  their  nature  infinitely  divifible,  and 
Cording  to  Kicciolus  2CQ20,  and  according-  to  Cafiini  move  in  nnrrinnc  nf  ™  * 


Cording  to  Ricciolus  25920,  and  according  to  Cafiini 
^4800  years. 

This  period  once  accomplifhed,  it  was  an  opinion 
among  the  ancients  that  the  world  was  to  begin  anew, 
and  the  fame  feries  of  things  to  turn  over  again. 

PLATONISM,  the  philofophy  of  Plato,  which 
was  divided  into  three  branches,  theology ,  phyfics ,  and 
mathematics.  Under  theology  was  comprehended  meta- 
phyfics  and  ethics,  or  that  which  in  modern  language  is 
called  moral  philofophy.  Plato  wrote  likewife  on  dia* 
lefties,  but  with  fuch  inferiority  to  his  pupil  Ariftotlc, 
that  his  works  in  that  department  of  fcience  are  feldom 
mentioned. 

The  ancient  philofophers  always  began  their  theologi¬ 
cal  fyftems  with  feme  difquifition  on  the  nature  of  the 
gods,  and  the  formation  of  the  world ;  and  it  was  a 

rllnflarripnfn!  r _  ,7  • 


move  in  portions  of  fpace  which  are  alfo  infinitely  divi- 
fifcle.  When  that  principle  which  %ve  call  quality  is 
moved,  and  a&s  upon  matter,  it  undergoes,  an  entire 
change,  and  tliofe  forms  are  produced,  from  which  arifes 
the.  diverfified  and  coherent  fyilem  of  the  univerfe.” 
This  do&rine  Plato  unfolds  at  large  in  his  Timseus,  and 
particularly  infills  upon  the  notion,  that  matter  has  ori¬ 
ginally  no  form,  but  is  capable  of  receiving  any.  He 
calls  it  the  mother  and  receptacle  of  forms,  by  the  union 
of  which  with  matter  the  univerfe  becomes  perceptible  to 
the  fenfes  ;  and  maintains,  that  the  vifible  world  owes  its 
forms  to  the  energy  of  the  divine  intelle&ual  nature. 

Our  author  is  fupported  in  drawing  this  inference  by 
the  teftimony  of  Diogenes  Laertius,  who  furely  tm- 
derftoed  the  language  and  dogmas  of  Plato  better  than 
the  mofl  accomplifhed  modern  fcholar  can  pretend  to  do; 


?  y  i  j  n  •  .  ,  ,  ,  ^  9  a  accompnmea  modern  lcliolar  can  pretend  to  do; 

fundamental  do&nne  with  them,  that  from  nothing  no -  yet  a  learned  writer  %  has  lately  exprefled  great  furprife  l  Dr  9 MR. 
thing  can  proceed .  We  are  not  to  fuppofe  that  this  (?e-  that  anv  one  fhnulrl  ™ 


thing  can  proceed.  We  are  not  to  fuppofe  that  this  ge- 
ceral  axiom  implied  nothing  more  than  that  for  every 
cfFe£l  there  mull  be  a  caufe ;  for  this  is  a  propofition 
which  no  .man  will  controvert  who  underflands  the  terms 
in  which  it  is  exprefled  :  but  the  ancients  believed  that  a 
proper  creation  is  impofiible  even  to  Omnipotence,  and 
that  to  the  produ£ion  of  any  thing  a  material  is  not  lefs 


S-* 


that  any  one  fhould  confider  matter  as  having  been,  inwf. 
Plato’s  opinion,  uncreated ;  and  he  boldly  affirms,  that 
Laertius,  inftead  of  afierting  that  fpirit  and  matter 
were  the  principles  of  all  things,  ought  to  have  faid  that 
God  alone,  in  Plato’s  eftimation,  was  their  original.— 

To  prove  this,  he  gives  from  the  Timasus  a  quotation, 

*iprefTn*  W  Zr  ■ - *  f  ""V?  JO  'wl  1CiJ>  in  which the  founder  of  the  Academy  declares  that  God 

necefary  than  an  efficient  caufe,  (fee  Metaphysics,  ‘/Wlieaven  and  earth,  and  the  inferior  deities;  and  that 
n  264,  304.)  That  with  refpeft  to  this  important  quef-  as  h tffhioned,  fo  he  pervades  all  nature.  He  obferves,  that 
tion,  Plato  agreed  with  Ins  predeceffors  and  contempo-  Cicero  denominates  the  god  of  Plato  the  maker,  and  the 
nnes,  appears  evident  to  us  from  the  whole  tenor  of  his  god  of  Anftotle  only  the  governor,  of  the  world.  And  to 
rfT  6  agrCe 'V!tk  Dr  En,fie,d  $  |n  thinking,  that  fatlsfy  tliofe  who  may  demand  a  particular  proof  of  Pla- 
on  thefu&ofTw  COr"Prehe"ds,hls  '!h°le  d°anne  to’s  having  taught  a  real  creation,  he  affirms  that  his 
ri  fn  ln-fm  rY  f™lon  of  the  umverfe,  matter  writings  abound  with  declarations  on  the  fubjeft,  of 
r  ^  a  .  a  -y  fpokenr  °f  f  eternally  co-exifting  with  which  the  meaning  cannot  be  mifapprehended.  “  With  Theology  0/ 

Sftaken  bv  fn  1*1°  a  7\  7^  ^  th!S  PUrpofc  ^  he)  Plato  denominates  at  one  time  the  «"*• 

miltaken  by  fo  many  learned  and  able  writers,  had  they  principles  or  fubftance  of  all  things, 

net  been  feduced  by  the  defire  of  eftabliffiing  a  coinci-  the  produttions  of  the  efficient  Deity,  and  at  others  en- 
Mor«°f  d°ann^betwfen  the  writings  of  Plato  and  ters  more  particularly  into  the  queftion.  Thus,  he  ob- 
is  ce  am  that  neither  Cicern  t.  m.v  A ferves,  that  many  perfons  are  ignorant  of  the  nature  and 


Mofes.  It  is  certain  that  neither  Cicero  nor  Apu- 
leiU3  1^,  nor  Alcinous  f,  nor  even  the  later  commentator 
Lhalcidius,  underllood  their  mailer  in  any  other  fenfe 
than  as  admitting  two  primary  and  incorruptible  princi¬ 
ples,  God  and  matter ;  to  which  we  (hall  afterwards  fee 
reafon  to  add  a  third,  namely  ideas.  The  pafiages 
quoted  by  thofe  who  maintain  the  contrary  opinion  are 
by  no  means  fufficient  for  their  purpofe.  Plato,  it  is 
true,  in  his  Tim^us,  calls  God  the  parent  of  the  univerfe, 
and  in  his  Sophifta  fpeaks  of  him  as  “  forming  animate 
and  inanimate  beings,  which  did  not  before  exiil  but 
tnefe  exprefiions  do  not  necefiarily  imply  that  this  off- 
fpnng  of  Deity  was  produced  from  nothing,  or  that  no 
pnor  matter  exifted  from  which  thefe  new" beings  were 
ormed.  Through  the  whole  dialogue  of  the  Timseus, 
t  lato  iuppofes  two  eternal  and  independent  caufes  of  all 
t  lags  ;  one,  that  by  which  all  things  are  made,  which 
is  Uod ;  the  other,  that  from  which  all  things  are 
»ade,  winch  is  matter.  He  diftinguiflies  between  God, 
v  ol.  XV,  Part  L 


power  of  mind  or  intelledl,  6  as  having  exifted  at  the 
beginning,  antecedent  to  all  bodies.’  Of  this  mind,  he 
obferves,  that  it  is  without  exception  n avruv  vptc rCvrart,  of 
all  things  the  moft  ancient ;  and  he  fuhjoins,  in  order  to 
remove  all  doubt  of  his  purpofe,  that  it  is  alfo 
the  caufe  or  principle  of  motion 
.  poflible  refped  for  Dr  Ogilvie,  of  whofe 

piety  and  erudition  we  are  thoroughly  convinced,  we 
mull  take  the  liberty  to  fay,  that  to  us  the  declarations 
of  Plato  on  this  fubje<5t  appear  much'  lefs  precife  and 
explicit  than  they  appear  to  him  ;  and  that  the  inference 
which  he  would  draw  from  the  words  of  Cicero  feems 
not  to  flow  necefiarily  from  the  fenfe  of  thofe  words. 
That  Plato  believed  God  to  have  framed  the  heaven  and 
the  earth,  and  to  have  fajhioned  all  nature,  is  a  pofition 
which,  as  far  as  we  know,  has  never  been  controverted ; 
but  between  framing  or  fa/hioning  the  chaos  or  vaw 
*£u'l'rf  and  calling  the  univerfe  into  exigence  from  non- 
F  entity, 


j 


P  L  A 


P  L  A  [  4^  ,  •  .1..  academy ;  but  Dr  Ogilvie  knows,  I*' 

rSatoriifm.  entlly,  there  Is  an  Infinite  and  an  o’ovlQUS  difference^  Uon  was  6  ^  better  than  Cudwortli,  that  Plato,  ' 
*— v -  The  diftinftion  made  by  Cicero  between  the  God  ot  an  othcr  Greek  phdofopher,  d.ftingtnfhed  be- 

Flatb  «d  A.  GoJ  ot  Ariftotle  U  .  5  — »  A*  **•  *«*»  *  “*  J* 

it  will  not  bear  the  fuperftruaure  which  the  le  pj  jntellea  t0  the  former,  it  by  no  means  fol- 

Doftor  builds  upon  it.  Ariftotle  maintained  the  tt  -  P  ^  bd;eved  ;t  to  have  ex, lied  antecedent  to 

nity  of  the  world  in  its  prefent  form.  Plato  certainly  Tliat  ]1C  believed  mind,  or  rather  foul  (for 

taught  that  the  firlt  matter  was  in  tone  .  be  d;fUnguIfhes  between  the  two),  to  be  the  caufe  or 

chaotic  Hate  into  form  by  the  power  of  the  Dem  ulS  .’  ;  ;  kS0f  motion,  cannot  be  denied  ;  out  we  are  not 

SO.  —  ..concise  A.J.  * 


V 


I  ike  wife  be- 


1  ie  ved  Yt  to'be  th  ecaufe  of  the  exiftence  of  matter.  That 
'created.  . „  ,  he  believed  mind  to  be  the  moll  ancient  of  all  things. 


The  learned  Cudworth,  who  wilhed,  hke  Dr  Ogilvie,  ^^''^^vvord^^/in  the  moll  abfplute  fenfe,  can* 
to  find  a  coincidence  of  doftnne  between  tne  thco  gy  g  Ogilvie’s  own  acknowledgment 

of  Plato  and  that  of  the  Gofpel,  ftrained  aU  his  facul-  not  ^  and  fternit  0f„W,  not.  to  add 

ties  to  prove  that  his  favourite^  pWofophcr^taujM  a  Qr  TV(t(.JLthe  firft  hypoftafis  in 


proper  creation  ;  but  he  laboured  in  vain.  He  gw*  a  be  fuperior  to  mind  and  prior  to  it, 

number  of  quotations  m  fupport  of  is  po  i  >  tuou„h  not  in  time,  yet  in  the  order  of  nature.  When 
which  we  (hall  here  infert  only  th°  e  UP™  7  L  therefore  he  calls  mind  the  moll  ancient  of  all  thing s,  hi 
Dr  Ogilvie  feems  to  on  mult  be  fuppofed  to  mean  only  that  it  is  more  ancient 

Sdto"  V  tha"  all  loZ  and  Inferior  fouls.  It  is  no  region  on 


Sofilrjla 


.168 


T«  'dcSov,  yeti  vro  ync  uttuvIu  (gyanlcu — He  that  makes 
earthy  and  heaven ,  and  the  gods9  and  doth  all  things  both 
in  heaven,  raid  hell ,  and  under  the  *arth.  And,  again, 
< ‘  he  by  wllofe  efficiency  the  things  of  the  world  (uerT1£0V 
tytv do,  rfo.rtgov  qvk  ovU;  were  afterwards  made  when  they 
4 were  n6t  before  Both  Cudworth  and  Ogilvie  think 


the  character  of  Plato  that  he  cOwld  not,  by  the  effort* 
of  his  own  reafon,  acquire  any  notion  of  a  proper  crea¬ 
tion  ;  fince  we,  who  have  the  advantage  of  his  writings*, 
and  of  writings  infinitely  more  valuaule,  to  inltruct  us, 
find  it  extremely  difficult,  if  not  impofiible,  to  conceive 
how  any  thing  can  begin  to  be.  We  believe  the  fa£i 


were  not  before  ■/  13oth  Cudwortn  ana  vjgnvie  tnuiK  uuw  wi;  p  q  .  ,  «  u  .  •  i  i 

Jhis  laft  fentence  an  explicit  declaration  of  Plato’s  belief  on  the  authority  of  revelation  ;  but  Ibould  certainly  have 
.•  _ n~A  .  u„«-  ttor  orp  mif-  never  agitated  fuch  a  quefhon,  had  it  not  been  dated 


in  the  creative  power  of  God :  but  that  they  are  mif- 
taken  has  been  evinced  by  Mofheim  with  a  force  of  ar¬ 
gument  which  will  admit  of  no  reply.  In  that  part  of  the 
S'OphiJf  from  which  the  quotation  is  taken,  Plato  confiders 
the  vmWi. .xr,,  0f  which  he  is  treating,  as  belong¬ 

ing  both  to  God  and  to  man  ;.and  he  defines  it  in  gene¬ 
ral  to  be  “  a  certain  power  which  is  the  caufe  that  tilings 
may  afterwards  be  which  were  not  before.”  Cudworth 
wifhes  to  confine  this  definition  to  the  divine  power  ; 


never  agitated  fuch  a  queftion,  had  it  not  been  hated  to 
us  by  writers  infpired  with  celeftial  wifdom. 

In  the  Platonic  cofmogony  we  cannot  therefore  doubt 
but  that  the  eternity  of  the  was  taken  for 

granted.  Whether  it  was  an  eternal  and  neceffiuy  ema¬ 
nation  from  an  eternal  mind,  is  not  perhaps  quite  fo  evi¬ 
dent,  though  our  own  opinion  is,  that  it  was  believed 
to  be  felf-exiilent.  But  be  this  as  it  may,  which  is  not 
worth  difputing,  one  thing  is  certain,  that  Plato  did 


f  Mofch 
ed  Cud. 
Syjl.  Intel. 


wilnes  to  connne  tnis  ucmnuun  lu  luc  uivmt  7  o  '  .  ,  . 

and  adds  from  himfelf  to  the  text  which  he  quotes  the  not  believe  it  to  have  a  fingle  form  or  quality  which  it 
following  words,  which  are  not  in  Plato,  or  from  an  did  not  receive  either  from  the  Demturgvs  or  the  Pfychc. 
antecedent  non-existence  brought  forth  into  — the  fecond  or  thir£  perfon  of  his  trinity.  Except 
BEING  !  That  the  incomparable  author  intended  to  Ariftotle,  all  the  Greek  pliilofcphers,  who  were  not 
deceive  his  reader,  we  are  far  from  imagining  :  his  zeal  rfiaterialifts,  held  nearly  the  fame  opinions  relpeCting  the 
for  Platonifm  had  deceived  liimfelf.  Plato’s  definition  origin  of  the  world  ;  fo  that  in  examining  their  fyitems 
comprehends  the  7rctvhH»v  as  well  of  man  as  of  we  fiiall  be  greatly  milled  if  we  underhand  the  terms 

God  ;  and  therefore  cannot  infer  a  creative  power  any-  incorporeal  and  immaterial  as  at  all  fynonymous.  It  was 
wVipre.  linlefs  the  father  of  the  academy  was  fo  very  alfo  a  doctrine  of  Plato,  that  there  is  in  matte: 


Cud.  Lrod  ;  ana  tneretore  cannot:  mier  a  creative  power  any-  miur cm  cum  ^  ,jiui,ijiuWUo.  -.l,  ..... 

?.  Intel,  yvhere,  unlefs  the  father  of  the  academy  was  fo  very  alfo  a  do£trme  of  Plato,  that  there  is  in  matter  a  necef- 
cap.^4.  §23-  ab{\ird  as  to  fuppofe  human  art  ills  the  creators  of  thofe  fary  but  blind  and  refractory  force;  and  that  hence 


n 


ablurd  as  to  luppoie  numan  armts  tne  creators  oi  tnoie  lary  out  omiu  aim  icnauuiy  ,  <uiu  uua 

machines  which  they  have  invented  and  made  !  Mofheim  arifes  a  propenfity  in  matter  to  diforder  and  deformity, 
thinks  that  Cudworth  was  milled  by  too  implicit  a  which  is  the  caufe  of  all  the  imperfection  which  appears 
confidence  in  Fidnus ;  and  it  is  not  •  impofiible  that  in  the  works  of  God,  and  the  origin  of  evil.  On  this 
Dr  Ogilvie  may  have  been  fwayed  by  the  authority,  fubjeCt  Plato  writes  with  wonderful  obfeurity  :  but,  as 
great  indeed,  of  the  quthor  of  the  Intellectual  Syltem.  far  as  we  are  able  to  trace  his  conceptions,  he  appears  to 
That  intellect  exifted  antecedent  to  all  bodies  is  in-  have  thought,  that  matter^  from  its  nature,  refills  the 
deed  a  Platonic  dogma,  from  which  Dr  Ogilvie,  after  will  of  the  Supreme  Artificer,  fo  that  he  cannot  per- 
Cudworth,  wifhes  to  infer  that  the  doCtrine  of  the  crea-  fcCtly  execute  his  deligus ;  and  that  this  is  the  caufe  of 


(a)  Mofheim  affirms  that  this  quotation  is  nowhere  to  be  found  in  the  writings  of  Plato.'  Pie  therefore  at 
firlt  fufpeCted  that  the  learned  author,  in  looking  haltily  over  Plato’s  ioth  book  De  LegibuS)  had  transferred  to 
God  what  is  there  faid  of  the  amma  mundi%  leading  by  its  own  motions  every  thing  in  tire  heaven,  the  earth,  and 
the  fea,.  and  that  he  had  added  fomething  of  liis  own.  He  dropped  that  opinion,  however,  when  lie  found 
Plato,  in  the  ioth  book  of  his  Republic,  declaring  it  to  be  as  “  eafy  for  God  to  produce  the  fun,  moon,  liars* 
and  earth,  &c.  from  himfelf,  as  it  is  for  us  to  produce  the  image  of  ourfelves,  and  whatever  elfe  we  pleafe,^only 
by  interpofing  a  looking-glafs.”  In  all  this  power,  however,  there  is  nothing  fimilar  to  that  of  creation. 


lam 
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™  ,l,c  t'”"*  of  p»4  evil  wliidi  1,  full, .a  in  tin 
material  world.  .  .. 

,  Plat0>  however,  was  no  material^.  He  taught 
‘i/  there  is  an  intelligent  caufe,  which  is  the  origin  of 
ail  fpmtual  being,  and  the  former  of  the  material  world. 

I  he  nature  of  thiagreat  being  he  pronounced  it  difficult 
to  dilcover,  and  when  difcovered  impoffible  to  divulge. 
The  exiftenee  of  God  he  inferred  from  the  marks  of  in¬ 
telligence,  which  appear  in  the  form  and  arrangement  of 
bodies  in  the  vif.ble  world:  and  from  the  unity  of  the 
material  fyftem  he  concluded,  that  the  mind  by  which 
it  was  formed  mult  be  one.  God;  according  to  Plato, 
is  the  fupreme  intelligence,  incorporeal,  without  be¬ 
ginning,  end,  or  change,  and  capable  of  being  percei¬ 
ved  only  by  the  mind.  He  certainly  diftinguiffied  the 
Deity  not  only-from  body,  and  whatever  has  corporeal 
qualities,  but  from  matter  itfelf,  from  which  all  things 
me  made.  He  alio  afcribed  to  him  all  thofe  qualities 
which  modern  phitofophers  afcribe  to  immaterial  fub- 
l.ance ;  and  conceived  him  to  be  in  his  nature  fimple, 
iincircumfcnbed  m  fpace,  the  author  of  all  regulated 
motion,  and,  in  fine,  poffeffed  of  intelligence  in  the 
Ingheft  pcrfe&ion. 

His  notions  of  God  are  indeed  exceedingly  refined, 
and  fuch  as  it  is  difficult  to  fuppofe  that  he  could  ever 
■  a."-  acquired  but  from  fome  obfcure  remains  of  prime¬ 
val  tradition,  gleaned  perhaps  from  the  priells of  Egypt 
or  from  the  philofophers  of  the  Eaft.  In  the  Divine 
Hatm-e  he  certainly  believed  that  there  are  two,  and 
probably  that  there  are  three,  bjfioAafes,  whom  he  called 

”  -n  *'•  ”*Vn,d  J**r-  The  he  confidered 
as  felf-exiltent,  anu  elevated  far  above  all  mind  and  all 
knowledge;  calling  him,  by  way  of  eminence,  the  heir;, 
or  the  one.  _  1  tie  only 'attribute  which  he  acknowledged 
m  tins  perlon  was  gooduefs  ;  and  therefore  he  frequent¬ 
er  A- 68  him  -  '  —  the  good,  or  effential  goodnefi. 

of  the'  fl!ft  *'e  ™,!fi(lered  as  lnmd>  the  -wfdom  or  reafrn 

hi  ft  i  l  3nd  the  maktr  °f the  and  therefore 

ttj.es  him  nye,  and  t h ; rt  1 

he  always  fpeaks  o'f  as  the. foul  of  the  ■world;  and  hence 

rl, “S -him  r*’’’  or  T"v  He  taught  that 

./  {;t0r.i  1!i  a  necedary  emanation  from  the  fi-Jl,  and 

/W  lr°m-  feC°nd’  "  perLaPs  from  ‘he  firjl  a„d 

Some  have  'indeed  pretended,  that  the  Trinity,  which 
s  commons  called  Platonic,  was  a  fiftion  of  the  later 
i  atomlts,  unknown  to  the  founder  of  the  fchoob:  but 
!■/  P"Z  who  ftaH-tak«  the  trouble  to  lludy  the  wri- 
afferted  a  a^0’ "  ‘d  PlIld  abundant  evidence  that  he  really 
£ai  f  °fd,Tlne  nH’oftafts-  all  concerned  in  the 
ormat  o.i  aiid  government  of  the  world.  Thus  in  his 

book  of  Laws,  where  he  undertakes  to  prove  the 
no  1  ,r\Ce  °.f  aPtnrm  Oppofition  to  atheifts,  he  afcends 
Iff  ln the  demon!!  ration  than  to  the  or  mum 

nauf/of  airtheh  hChdd  t0tbe  ‘.he. immediate  and  proper 
^  01  a!1  motion  that  is  in  the  world.  But  in 

tieridrta^h0^!8"'"11"55  hc‘  rrcq««rtlyJflnt8,  as  fu- 
<>f  intelle<qhe  ^!f'movln.S  principle,  an  immoveable  -  r 

Zr  ft:  ",f  the  d^SUs  or  fra- 

>he  world  ;  and  above  this  h^Jlafu  one  mcft 
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fimple  and  abfolutely  perfeft  being,  who  is  confidered  in  PlatsmTm. 

{1%  3S.  T'  thf  °riS'mal  d"ly>  *  contradD  ~v— - 
liinction  from  the  others,  who  are  only  3«.t  i*  e  </.  ,pilef(, 

doftrines  are  to  he  gathered  from  his  works  at  large; 
particularly  from  the  7 imtus,  Phi/ebvs,  Sophijla,  and  £- 
ptnonns:  but  there  is  a  paffiage  in  his  fecond  epiftle  to  * 
Dionyfius,  apparently  written  in  anfwer  to  a  letter  in 
which  that  monarch  had  required  him  to  give  a  more 

ture  ol  rfdU?t  had“y  done  of  the  na¬ 

ture  of  God,  m  winch  the  doftnne  of  a  Trinity  foems 

to  be  direftly  affierted.  “  After  having  faid  that  he 
meant  to  wrap  up  his  meaning  in  fuch  obfeurity,  as 
hat  an  adept  only  ffiould  fully  comprehend  it,  he  adds 
expreffions  to  the  following  import:  ‘The  Lord  of 
Nature  ,s  furrounded  on  all  fides  by  his  works:  what¬ 
ever  is,  exiles  by  his  permiffion  :  he  is  the  fountain  and 
fource  of  excellence  :  around  the  fecond  perfon  are  pla- 
ced  thmgs  °f  the  fecond  order;  and  around  the  third 
thofe  of  the  third  degree(B).”  Of  this  obfcure  paffiage 

rwl  /p  °ry  exPIanf'on  1-8  ffiivea  m  Dr  Ogilvfe  s 
Theory  of  Plato,  to  which  the  narrow  limits  prescribed 

WeWpfr  “  Is  ,COmpd  Us  t0  refer  tbe  reader. 

r  L  I!,°n!yfa>'’  that  t},e  account  which  we  have  given 
of  the  I  latonic  Trinity  .s  ably  fuppoited  by  the  Dolor. 

and  riilT  ffi5  ft  r  e  ^  C“ion  of  the  f«ond 
and  third  Hypoftafes  from  the  lirft,  the  philofophers  of 

the  academy  compare  them  to  light  and  heat  proceed - 

wf  H  °‘V  ft  fUn'  i  'P  ,at”h.lmfdf’  as  (lnoted  bv  Dr  Cud- 

vio.Ji  lllult  rates  Ins  doftnne  by  the  fame  comparifon. 
uZ  mT  °/  the  Plrft  hypoftafis,  is  in  the  intellec- 
gffil"Tir<!  f  15/am!  (he  %s)  ^  in  tel  left  and  intell'- 
-fnd  Vk?  "f  fl1"  13,ln.the  corporeal  world  to  v  fion 
and  vifibles  ;  for  as  the  fun  is  not  viiion  itfelf  but  the 
caufe  of  vihon,  and  as  that  light  by  which  we  fee  is 
not  the  fun  but  only  a  thing  like  the  fun  ;  fo  neither  is 

but  tiZTT  7l  “  ’a  G°°d  pr°Pei)>-  knowledge, 
but  the  caufe  of  knowledge  ;  nor  is  intclleft,  confidered 

as  fnch,  the  belt  and  moll  perfeft  being,  but  only  a  be¬ 
ing  having  the  form  of  perfeftion .”  Again,  “as  the 
fui.  caufes  other  things  not  only  to  become  vifible  but 
ahotobc  generated  ;  fo  the  Supreme  Good  gives  to- 
things  not  only  their  capability  of  being  known,  hut 
alfo  their  veiy  effenees  by  which  they  fubfiit ;  for  this 
fountain  of  the  Deity,  this  higheft  good,  is  not  itfelf 
properly  effie nee,  but  above  effence,  tranfeending  it  i„  re- 
ipedl  both  of  dignity  and  ofpower.,,  • 

The  refemblance  which  this  trinity  of  Plato  bears  to 
that  revealed  in  the  gofpel  mult  be  obferved'  by  everr 
atteume  reader ;  but  the  two  doftrines  are  likewife  in 
fome  refpefts  exceedingly  diffimilar.  The  third  hypo- 
-afisin  the  Platonic  fyftem  appears  in  no  point  of  vr-w 
co-ordinate  with  the  firil  or  fecond.  Indeed  the  firft  is 
elevated  far  above  the  fecond,  .and  the  third  funk  ftill 
faither  beneath  it,  being  confidered  as  a  mere  foul  im- 
merfed  in  matter,  and  forming  with  the  corp  nea]  world 
,°  w  "ch  it  is  united,  one  compound  animal.  Nav  it 
does  not  appear  perfectly  clear,  that  Plato  confidered  his 
38  a.Pure  ipLit,  or  as  having  fubfified 
from  eternity  aa  a  d.Utnft  Hypfafi,.  “  This  governing 
lpint,  of  whom  the  earth,  properly  fo  called,  is  the 
.  1?2  '  bedv. 
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wa^St  in  every  part  of  it.  From  this  feat  his  power 
i«  reprefented  as  being  extended  on  all  fide  s  to  the  ut- 
moft^ limit  of  the  heavens;  conferring  life,  and  prefer- 
vin-  harmony  in  the  various  and  complicated  parts  of 
the^  univerfe.  Upon  this  being  God  is  faid  to  have 
looked  with  peculiar  complacency  after  having  form 
him  as  an  image  of  himfelf,  and  to  have  given  beauty 
and  perfect  proportion  to  the  manfion  which  he  was 
deftined  to  occupy.  According  to  the  doftnne  of  i  i- 
maeus,  the  Supreme  Being  ftruck  out  from  this  original 
mind  innumerable  fpirits  of  inferior  order,  endowed  with 
principles  of  reafon;  and  he  committed  to  divinities  o 
fecondary  rank  the  talk  of •  invefting  thefe  in  material 
forms,  and  of  difperfing  them  as  inhabitants  of  the  iun, 
moon,  and  other  celeftial  bodies.  He  taught  alfo,  that 
at  death  the  human  foul  is  reunited  to  the  ™ 
yov,  as  to  the  fource  from  which  it  originally  came.  . 

Such  is  the  third  perfon  of  the  Platonic  tnad, 
as  we  find  his  nature  and  attributes  very  accurately 
ilated  by  Dr  Ogilvie  ;  and  the  Chriftian  philofopher, 
who  has  no  particular  fyftem  to  fupport,  will  not  re¬ 
quire  another  proof  that  the  triad  of  Plato  differs 
exceedingly  from  the  Trinity  of  the  Scriptures.  Indeed 
the  third  hypoftafis  in  this  triad  lias  fo  much  the  appear¬ 
ance  of  all  that  the  ancients  could  mean  by  that  which 
we  call  a  creature ,  that  the  learned  Cudworth,  wdio  wifh- 
cd,  it  is  difficult  to  conceive  for  what  reafon,  to  find  the 
fublimeft  myftery  of  the  Chriftian  faith  explicitly  taught 
iii  the  writings  of  a  pagan  philofopher,  was  forced  to* 
v  fuppofe  that  Plato  held  a  double  or  foul,  one 

vy*o<Tfx.iov  incorporated  with  the  material  world,  and  the 
other  vTfipy.oay.tov  or  fupramundane ,  which  is  not  the  foul 
but  the  governor  of  the  univerfe.  We  call  this  a  mere 
hypothelis ;  for  though  the  author  difplays  vaft  erudU 
tion,  and  adduces  many  quotations  in  which  this  double 
pfyche  is  plainly  mentioned,  yet  all  thofe  quotations  are 
taken  from  Platonifrs  who  lived  after  the  propagation  of 
the  gofpel,  and  who,  calling  themfelves  ecc  lefties  ^  freely 
ftoie  from  every  fed  fuch  dogmas  as  they  could  incor¬ 
porate  with  their  own  fyftem,  and  then  attributed  thofe 
dogmas  to  their  mafter.  In  the  writings  of  Plato  liirn- 
felf,  there  is  not  fo  much  as  an  allufion  to  thisfuprarftun- 
dane  pfyche *  ;  and  it  is  for  this  reafon  (the  X of 
which  he  treats  being  fo  very  inferior  to  the  ^ nyiov^yt  f 
and  tcc>«9cv)  that  we  have  exprefted  with  hefitation  his 
belief  of  three  hypoftafes  in  the  divine  .nature.  Yet  that 
he  did  admit  fo  many,  feems  more  than  probable  both, 
from  the  paflage  illuftrated  by  Dr  Ogilvie- and  from  the 
attempt  of  Plotinus,  one  of  his  followers,  to  demon- 
ftrate  that  the  number  can  be  neither  greater  nor  lefs,< 

That  his  dodrine  on  this  fubjed  ihould  be  inaccurate 
and  erroneous,  can  excite  no  winder ;  whilft  it  muft  be 

confeffed  to  have  fuch  a  refemblauce  to  the  truth,  and  uuanne  ui  uic.  xmr<cub,  .  , 

to  be  fo  incapable  of  being  proved  by  reafon^ng  from  ef-  fon  of  God,  comprehends  exempts  of  all  things,  an 
fe£ls  to  caufes,  that  we  could  not  doubt  of  his  having  that  this  reafon  is  one  of  the  <■  primary  caufes  of  things* 
inherited  it  by  tradition,  even  though  we  had  not  com-  Plutarch  fays,  that  Plato  fuppofes  three  principles,  0  ’ 
plete  evidence  that  fomething  very  fimilar  to  it  was  Matter,  and  Idea.  Juftin  Martyr,  Pfeudo-Ongen,  and 
taught  long  before. him,  not  '"nUr  - — r - -  a,; — 
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We  have  faid  that  the  Demiurgus  was  the  maker  of  Platonifa, 
the  worid  from  the  firft  matter  which  had  exifted  from  — 
eternity ;  but  in  Plato's  cofmogony  there  is  another 
principle,  more  myfterious,  if  poffible,  than  ^  any  thing.- 
which  we  have  yet  mentioned.  This  is  -  his  mtelleauf 
fyftem  of  ideas ,  which  it  is  not  eafy  to  colled:  from  hiS' 
writings,  whether  he  confideredfls  independent  exiftences, 
or  only  as  archetypal  forms,  which  had  fubfifted  from- 
eternity  in  the  or  divine  intelled.  On  this  fub- 

jea  lie  writes  with  fuch  exceeding  obfeunty,  that  men 
of  the  firft  eminence,  both  among  the  ancients  and  the> 
moderns,  have  differed  about  bis  real  meaning.  Some, 
have  fuppofed,  that  by  ideas  he, meant  real  beings  fub- 
filling  from  eternity,  independent  of  all  minds,  and  fe- 
parate  from  all  matter  ;  and  that  of  thefe  ideas  he  con-,- 
ceived  fome  to  be  living  and'others  to  be  without  life. , 

In  this  manner  hi*  doarine  is  interpreted  by  Tertol- 
lian^  among  the  ancients,  and  by  the  celebrated  Bruck-*  JjUt 
erf  among  the  moderns  ;  and  not  by  them  only,  but jW 
by  many  others -equaftydearned,  candid,  and  acute.  Cu 
worth,  on  the  other  hand,  .with  his  annotator  Molheim,  *f| 
contend,  that  by  his  ideal  world  Plato  meant  nothing 
more  than  that  there  exifted  from  eternity  in  the 
or  mind  of  Gbd  a  notion  or  conception  of  every  thing 
which  was  in  time  to  be  made.  This  is  certainly 
much  more  probable  in  itfelf,  -than  that  a  man  of  enlar¬ 
ged-  underftanding  ffiould  have  fuppofed,  that  there  are- 
fomewhere  in  .extramundane  fpace  real  living  incorporeal 
beings  eating  and  drinking,  which  are  the  ideas  of  all 
the  animals  which  ever  have  been  or  ever  will  be  eating 
and  drinking  in  this  world.  Yet  Moffieim  candidly  ac¬ 
knowledges,  that  if  the  controverfy  were  to  be  decided.-, 
by  the  votes  of  the  learned,  he  is  doubtful  whether  it . 
would  be  given  for  or  againft  him  ;  and.  Cudworth,. 
though  he  pleads  the  caufe  of  his  mafter  with  much  in*, 
genuity,  owns,  that  on  this  fubje<ft  his  language  cannot 
be  vindicated.  This  indeed  is  moft  true  ;  for  Plato 
contends,  that  his  ideas  are  not  only  the  obje&s  of 
fcience,  but  alfo  the  proper  or  phyiical  caufes  of  all 
things  here  below ;  that  the  idea  of.  iimilitude  is  the 
caufe  of  the  refemblance  between  two  globes;  and  the. 
idea  of  diffimilitude  the  caufe  that  a  globe,  does  not  re** 
femble  a  pyramid  :  .  he  likewife  calls  them  pvaxc,  ejfencts  • 
or  fubflantesy  and  many  of  his  followers  have  pronounced 
them  to  be  animals .  . 

Thefe  wonderful  expreffions  incline  us  to  adopt  with  * 
fome  hefitation  the  opinion  ftated  by  Dr  Enfield.  This 
hiftorian  of  philofophy  having  obferved,  that  fome  of 
the  admirers  of  Plato  contend,  that  .by  ideas  exifting  in 
the  reafon  of  God*  nothing  more  is  meant  than  concej> 
tions  formed  in  the  Divine.  mind,  controverts  this  opi¬ 
nion  with  much  effeft.  “  By  ideas,.  Plato  (fays  he)  ap¬ 
pears  to  have  meant  fomething  much  more  myftenous  r 
namely,  patterns  >or  archetypes  fub  filling  by  themfelves, 
as  real  beings,  ovtuc  ®v7 «  in  the  Divine  reafon,  as  m  their, 
original  and  eternal,  region,  and  ilfuing  thence  to  give, 
form  to  fenfible  things,  and  to  become  obje&s  ol  con-, 
templation  and.  fcience  to  *  rational  beings.  It  is  ^ 
dodrine  of  the  Timaeus,.  that  J  xoylayog  m  the  rea 


taught  long  before ,v  him,  not  only  by  Pythagoras  and  others,  aflert  the  fame  thing, 
rarmemdes,  but  by  the  philofophers.of  the  ealt.  “  That. this  is  tlie  true  PI; 
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pwilm*  appear  probable,  If  we  attend  to  the  manner  In  which 
wy— Plato  framed  his  fyftem.  of  opinions  concerning  the  ori¬ 
gin  of  thing3.  *  Having  been  from  his  youth  (fays  A- 
riftotle)  converfant  with  Cratylus,  a  difciple  of  Hera¬ 
clitus,  and  inftrudted  in  the  dcdtrine  of  that  fchool,  that 
all  lenfible  things  are  variable,  and  cannot  be  proper  ob- 
je£ts  of  fcience,  lie  reafonably  concluded,  that  if  there 
be  any  fuch  thing  as  fcience,  there  muft  exift,  befides 
fenfible  objedts,  certain  permanent  natures^  perceptible 
only,  by  the  intelledt/  Such  natures,  divine  in  their 
origin,  and  eternal  and  immutable  in  their  exigence,  he 
admitted  into  his  fyftem,  and  called  them  ideas .  Vifible 
things  were  regarded  by  Pluto  as  fleeting  fliades,  and 
ideas  as  the  only  permanent  fubftances.  Thefe  he  con¬ 
ceived  to  be  the  proper  objedts  of  fcience  to  a  mind 
raifed  by  divine  contemplation  above  the  perpetually 
varying  fcenes  of  the  material  world.” 

It  was  a  fundamental  dodtrine  in  the  fyftem  of  Plata, 
that  the  Deity  formed  the  material  world  after  a  perfect 
model,  confiding  of  thofe  ideas  which  had  eternally  ful¬ 
filled  in  his  own  reafon ;  and  yet,  with  fome  appearance 
of  contradiction,  he  calls  this  model  “y^exiftent,  indi- 
vifible,  and  eternally  generated”  Nay,  lie  talks  of  it  as 
being  intelligent  as  well  as  eternal,  and  wholly  different 
from  the  tranfcripts,  which  are  fubjedted  to  our  infpec- 
tion.  There  is  fo  much  myftery,  confufion,  and  appa¬ 
rent  abfurdity,  in  the  whole  of  this  fyftem,  as  it  has^ 
come  down  to  us,  that  we  muft  fuppofe  the  friends  of 
Plato  to  have  been  intruded  with  a  key  to  his  efoteric 
doCtrines,  which  has  long  been  loft,  otherwife  it  would 
be  difficult  to  conceive  how  that-  philofopher  could  have 
fed  fo  many  admirers. 

With  almoft  every  ancient  theift  of  Greece  the  foun¬ 
der  of  the  academy  believed  in  an  order  of  beings  called 
damonsy  which  were  fuperior  to  the  fouls  of  men,  and 
(truck  off  by  the  Demiurgus  from  the  foul  of  the  world. 
Of  thefe  the  reader  will  find  fome  account  elfewhere : 
(See  Daemon  and  Polytheism).  We-  mention  them 
at  prefent  beoaufe  they  make  an  important  appearance 
irr  Plato’s  fyftem  of  phyfics*  which  w*as  built  upon  them 
and  upon  the  doCtrine  which  has  been  dated  concerning 
God,  matter,  and  ideas.  He  taught,  that  the  vifible 
world  was  formed  by  the  Supreme  Architect,  uniting 
eternal  and  immutable  ideas  to  the  firft  matter;  that  the 
T im.  univerfe  is  one  animated  being*,  including  within  its 
limits  all  animated  natures ;  that,,  in  the  formation  of 
the  vifible  and  tangible  world,  fire  and  earth-. were  firft 
formed,  and  were  afterwards  united  by  means  of  air  and 
water ;  that  from  perfeCb  parts  one  perfeCt-  whole  was 
produced,  of  a  fpherical  figure,  as  moil  beautiful  in  it* 
Ibid,  feif,  and  bed  fuited  to  contain  all  other  figures  f ;  that 
the  elementary  parts  of  the  world  are  of  regular  geome¬ 
trical  forms,  the  particles  of  earth  being  cubical,  thofe 
of  fire  pyramidical,  thofe  of  air  in  the  form  of  an  oCto- 
hedron,  and  thofe  of  water  in  that  of  an  icofohedron  ; 
that  thefe  are  adjufted  in  number,  meafure,  and  power, 
in  perfeCt  conformity  to  the  geometrical  daws  of  pro¬ 
portion  ;  that  the  foul  which  pervades  this  fphere  is  the 
caufe  of  its  revolution  round  its  centre  ;  and,  laftly,  that 
the  world  will  remain  for  ever,  but  that  by  the  aCtion 
of  its  animating  principle,  it  -accompliffies  certain  pe¬ 
riods,  within  which  every  ‘thing  returns  to  its  ancient 
place  and  ftate.  This  periodical  revolution  of  nature  is 
called  the  Platonic  .or  great  year .  See  the  preceding 
article. 


The  metaphyfical  doCtrines  of  Plato,  which  treat  of  PlatonifAi* 
the  human  foul,  and  tlie  principles  of  his  fyftem  of 
ethics,  have  been  detailed  in  other  articles  (See  Meta¬ 
physics,  Part  III.  chap.  iv. ;  and  Moral  Pbilofophy , 
n ^6.)  :  but  it  is  worthy  of  obfervation  in  this  place, 
that,  preparatory  to  the  ftudy  of  all* pbilofophy,  he  re¬ 
quired  from  his  difciples  a  knowledge  of  the  elements  of 
mathematics.  In  his  Republic,  he  makes  Glaucus, 
one  of  the  fpeakers,  recommend  them  for  their  ufeful- 
nefs  in  human  life.  “  Arithmetic  for  accounts  and  di- 
flributions;  geometry  for  incampments  and  menfura- 
tions  ;  mufic  for  folemn  feftivals  in  honour  of  the  gods  ; 
and  aftronomy  for  agriculture,  for  navigation,  and  the 
like.  Socrates,  on  his  part,  denies  not  the  truth  of  all  * 
this,  but  (till  infinuates  that  they  were  capable  of  an- 
fwering  an  end  more  fublime.  ‘  You  are  pleafant  (fays 
he)  in  your  feeming  to  fear  the  multitude,  left  you 
(hould  be  thought  to  enjoin  certain  fciences  that  arc 
ufelefs.  ’Tis  indeed  no  contemptible  matter,  though  a 
difficult  one,  to  believe,  that  through  thefe  particular 
fciences  the  foul  has  an  organ  purified  and  enlightened, 
which  is  deltroyed  and  blinded  by  ftudies  of  other  kinds 
an  organ  better  worth  faving  than  a  thoufand  eyes,  in 
as  much  as  truth  becomes  vifible  through  this  alone  ” 
ee  Concerning  policy,  Plato  has  written  at  large  in  his 
Republic  and  in  his*  Dialogue  on  Laws.  He' was  fo 
much  enamoured  with  his  own  conceptions  on  this  fub- 
jedt,  that  it  was  chiefly  the  hope  of  having  an  oppor¬ 
tunity  to  realife  his  plan  of  a  republic  which  Induced 
him  to  vifit  the  court  of  Dionyfius.  But  they  who  are 
converfant  with  mankind,  and  capable  of  calmly  invefti- 
gating  the  fprings  of  human  actions,  will  eafily  perceive 
that  his  projects  were  chimerical,  and  could  only  have 
originated  in  a  mind  ~  replete  with  philofophical  enthu- 
fiafm.  Gf  this  nothing  can  be  a  clearer  proof  than  the 
defign  of  admitting  in  his  republic  a  community  of  wo¬ 
men,  in  order  to-  give  reafon  an  entire  controul  over  de¬ 
fire.  The  main  objedt  of  his  political  inftitutions  ap¬ 
pears  to  have  been,  the  fubjugation  of  the  paffions  and 
appetites,  by  means  of  the  abftradt  contemplation  of 
ideas.  A  fyftem  of  policy,  raifed  upon  fuch  fanciful 
grounds,  cannot  merit  a  more  diftindt  confideration.”* 

Such  is  genuine  Platonifm  as  it  was  taught  in  the  old 
academy  by  the  founder  of  the  fchool  and  his  immediate 
followers ;  but  when  Arcefilaus  was  placed  at  the  head 
of  the  academics,  great  innovations  were  introduced- 
both  into  tlieir  doctrines  and  into  their  mode  of  teach¬ 
ing  (See  Arcesilaus).  This  man  was  therefore  con- 
fidered  as  theffounder  of  what  was  afterwards  called  the 
middle  academy.  Being  a  profeffed  fceptic,  he  carried 
his  maxim  of  uncertainty  to  fuch  a  height,  as  to  alarm 
the  general  body  of  philofophers,  offend  the  governors 
of  the  ftate,  and  bring  juft  odium  upon  the  very  name  of 
the  academy.  At  length  Carneades ,  one  of  the  difciples 
of  this  fchool,  relinquiftiing  fome  of  the  more  obnoxious 
tenets  of  Arcefilaus,  founded  what  has  been  called  the 
new  academy  with  very  little  improvement  on  the  prin¬ 
ciples  of  the  middle.  See  Carneades. 

Under  one  or  other  of  thefe  forms  Platonifm  found 
its  way  into  the  Roman  republic.  Cicero  was  a  Plato- 
nift,  and  one  of  the  greateft  ornaments  of  the  fchool.  A 
fchool  of  Platonifts  was  likewife  founded  in  Alexandria 
in  the  fecond  century  of  the  Chriftian  era ;  but  their 
dodtrines  differed  in  many  particulars  from  thofe  taught  J 

ir* 
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Plautus  Jn  the  throe  academics.  They  profefled  to  fcek  truth 
wherever  they  could  find  it,  and  to  collect  their  dogmas 
from  every  fchool.  They  endeavoured  to  bend  fome  of 
the  principles  of  Plato  into  a  conformity  with  the  doc¬ 
trines  of  the  gofpel;  and  they  incorporated  with  the 
whole  many  of  the  maxims  of  Ariftotle  and  Zeno,  and 
not  a  few  of  the  fictions  of  the  eaft.  Their  fyflem  was 
therefore  extremely  heterogeneous,  arid  feldom  fo  ra¬ 
tional  as  that  of  the  philofopher  after  wliofe  name  they 
were  called,  and  of  wliofe  do&rines  we  have  given  fo  co¬ 
pious  a  detail.  See  Ammonius,  Ecclectics,  and  Plo¬ 
tinus. 

■  PLAUTUS  (Marcus  Accius),  a  comic  writer  of 
ancient  Rome,  born  at  Umbria,  a  province  of  Italy. 
His  proper  name  was  Marcus  Accius ,  and  lie  is  fup- 
pofed  to  have  acquired  the  furname  of  Phut  us  from  ha¬ 
ving  fplay  feet.  His  parentage  appears  to  have  been 
mean  ;  fo  that  fome  have  thought  he  was  the  fon  of  a 
Have.  Aldus  Gellius  fays  that  Plautus  was  diftinguiih- 
ed  for  his  poetry  on  the  theatre,  and  Cato  for  Ins  elo¬ 
quence  in  the  Forum,  at  the  fame  time  ;  and  obferves 
life  where  from  Varro,  that  he  was  fo  well  paid  for  his 
plays  as  to  double  his  dock  in  trading,  in  which  he 
loft  all  he  gained  by  the  mufes.  He  is  faid  to  have  been 
reduced  to  work  at  a  mill  for  his  fubfiftence  ;  but  Varro 
adds,  that  his  wit  was  his  beft  fupport,  as  he  compofed 
three  of  his  plays  during  this  drudgery.  He  died  in 
the  firft  year  of  the  elder  Cato’s  cenforihip,  about  the 
year  of  Rome  ^69,  and  184  B.  C.  We  have  20  of  his 
plays  extant,  though  not  all  of  them  entire.  Five  of 
them,  comedies,  have  been  elegantly  tranfiated  into  Eng- 
lifh  by  Mr  B.  Thornton,  and  publifhed  in  2  yola  8vo, 
1767. 

PLAYS.  See  PLAY-house. 

PLAY-house.  See  Theatre,  Amphitheatre, 
&c.  The  moft  ancient  Englifii  play-houfes  were  the 
Curtain  in  Shoreditch  and  the  Theatre.  In  the  time 
of  Shakefpeare,  who  commenced  a  dramatic  writer  in 
3592,  there  were  no  lefs  than  10  theatres  open.  Four 
of  thefe  were  private  houfes,  viz.  that  in  Blackfriars, 
the  Cockpit  or  Phoenix  in  Drury-Lane,  a  theatre 
Whitefriars,  and  one  in  Salifbury  court.  The  other  fix 
were  called  public  theatres,  viz.  the  Globe,  the  Swan, 
the  Rofe,  and  the  Hope^  on  the  Bank-fide  ;  the  Red 
Bull,  at  the  upper  end  of  St  John’s-ftreet,  and  the 
Fortune  in  White-crofs  Street.  The  two  laft  were 
chiefly  frequented  by  citizens.  Mr  Malone  gives  us  a 
pretty  copious  account  of  thefe  play-houfes,  in  a  fup- 
plement  to  his  laft  edition  of  Shakefpeare,  which  we 
fhall  here  infert. 

“  Moft,  if  not  all  (fays  he)  of  Shakefpeare’s  plays 
were  performed  cither  at  the  Globe  or  at  the  Theatre  iii 
Blackfriars.  It  appears  that  they  both  belonged  to  the 
»ame  company  of  comedians,  viz.  his  majefty’s  fervants, 
which  title  they  aiTumed,  after  a  licence  had  been  grant¬ 
ed  to  them  by  King  James  in  1603,  having  before  that 
time,  been  called  the  fervants  of  the  lord  chamberlain. 

“  The  theatre  in  Blackfriars  was  a  private  houfe  ; 
but  the  peculiar  and  diftinguifliing  marks  of  a  private 
play-houie  it  is  not  eafy  to  afeertain.  It  was  very  fmall, 
and  plays  were  there  ufuallv  reprefen  ted  by  candlelight. 
The  Globe,  fituated  on  the  fouthern  fide  of  the.  river 
T  h nines,  was  a  hexagonal  building,  partly  open  to  the 
weather,  partly  covered  with  reeds.  It  was  a  public 
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theatre,  and  uf  confiderable  fize,  arid'thiire  they  always  Play 
a£ted  by  day-light.  On  the  roof  of  the  Grobe,  and  th^ 
other  public  theatres,  a  pole  was  erefted,  to  which  a 
flag  was  affixed.  Thefe  flags  were  probably  difplayed 
only  during  the  hours,  of  exhibition  ;  and  it  fbould  feem 
from  a  paftage  In  one  of  the  old  comedies  that  they  were 
taken  down  during  Lent,  in  which  fealon  no  plays  were 
prefen  ted.  The  Globe,  though  hexagonal  at  the  out- 
lide,  was  probably  a  rotunda  within,  and  perhaps  had 
its  name  from  its  circular  form.  It  might,  however, 
have  been  denominated  only  from  its  fign,  which  was  a 
figure  of  Hercules  fupport  in  g  the  Globe.  This  theatre 
was  burnt  down  in  1612,  but  it  was  rebuilt  in  the  fol¬ 
lowing  year,  and  decorated  with  more  ornament  than 
had  been  originally  bellowed  upon  it.  The  exhibitions 
at  the  Globe  feem  to  have  been  calculated  chiefly  for 
the  lower  clafs  of  people  ;  thofe  at  Blackfriars  for  a 
more  feledt  and  judicious  audience. 

'  “  A  writer  informs  us,  that  one  of  thefe  theatres 
was  a  winter  and  the  other  a  fummer  houfe.  As  the 
Globe  was  partly  expofed  to  the  weather,  and  they  a&- 
ed  there  ufually  by  day-light,  it  was  probably  the  fum¬ 
mer  theatre.  The  exhibitions  here  feem  to  have  been 
more  frequent  than  at  Blackfriars,  at  leaft  till  the  year 
1604  or  1 603,  when  the  Bank-fide  appears  to  have 
become  lefs  fafhlonable  and  lefs  frequented  than  it  for¬ 
merly  had  been.  Many  of  our  ancient  dramatic  pieces 
were  performed  in  the  yards  of  carriers  inns ;  in  which* 
in  the  beginning' of  queen  Elizabeth’s  reign,  the  come¬ 
dians,  who  then  firft  united  themfelves  in  companies, 
creriled  an  oceafional  ftage.  The  form  of  thefe  tempo¬ 
rary  play-houfes  feems  to  be  preferved  in  our  modern 
theatre.  The  galleries  are  in  both  ranged  over  each 
other  on  three  fides  of  the  building.  The  fmall  rooms 
under  the  loweft  of  thefe  galleries  anfvver  to  our  prefent 
boxes  ;  aud  it  is  obfervable  that  thefe,  even  in  theatres 
which  were  built  in  a  fubfequent  period  exprefsly  for 
dramatic  exhibitions,  ftill  retained  their  old  name,  and 
are  frequently^called  rooms  by  our  ancient  writers.  The 
yard  bears  a  fufiicient  fefemblance  to  the  pit,  as  at.  pre- 
lent  in  ufe.  We  may  fuppefe  the  ftage  to  have  been 
raifed  in  this  area,  on  the  fourth  fide,  w-kh  its  back  to 
the  gateway  of  the  inn,  at  which  the’ money  for  admif- 
fion  was  taken. .  Hence,  in  the  middle  of  the  Globe, 
and  I  fuppofe  of  the  other  public  theatres,  in  the  time 
of  Shakcipeare,  there  was  an  open  yard  or  area,  where 
the  common  people  Hood  to  fee  the  exhibition  ;  from 
which  circumftance  they  are  called  by  our  author  ground- 
lings,  and  by  Ben  Johnfon  *  the  underftauding  gentle¬ 
men  of  the  ground.’ 

“  the  ancient  play-houfes  there  appears  to  hav  e 
been  a  private  box,  of  which  it  is  not  eaiy  to  afeertain 
the  fituation.  It  feems  to  have  been  placed  at  the  fide 
of  the,  ftage  towards  the  rear,  and  to  have  been  at  a 
lower  price :  in  this  fome  people  fat,  either  from  eco¬ 
nomy  or  fingularity.  The  galleries*  or  fcaffoids  as  they 
aie  fometirnes  called,  and  that  part  of  the  houfe  which 
in  piivate  theatres  was  named  the  pit,  feem  to  have  been 
at  the  fame  price  ;  and  probably  in  houfes  of  reputation, 
fuch  as  the  Globe,  and  that  in  Blackfriars,  the  priee  of 
admifiion  parts  of  the  theatre  was  6  d.  while 

in  fome  meaner  play-houfes  it  was  only  1  d.  in  others 
only  2  d.  The  price  of  admifiion  into  the  beft  rooms  or 
boxes  was,  I  bdaeve,  jn  cur.  author’s  time,  1  s.  5  though 

after- 
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•ho  aftmvards  it  appears  to  have  rifer*  to  2  s.  and  half-a 


crown. 


u  From  feveral  parages  in  our  old  plays,  we  learn, 
that  fpe&ators  were  admitted  cn  the  Aage, -and  that  the 
critics  and  wits  of  the  time  ufually  fat  there.  Some  were 
placed  on  the  ground ;  others  fat  on  Aools,  of  which 
the  price  was  either  6  d.  or  i  s.  according,  I  fuppofe,  to 
the  commodioufnefs  of  the  fituation  ;  and  they  were  at¬ 
tended  by  pages,  who  furnifhed  them  with  pipes  and 
tobacco,  which  was  fmoaked  here  as  well  as  in  other 
parts  of  the  lioufe  ;  yet  it  fhonld  feem  that  perfons  were 
fuflered  to  fit  on  the  Aage  only  in  the  private  play-houfes, 
fuch  as  ’Blaekfriars,  Sc c.  where  the  audience  was  more  fe- 
k<A,  and  of  a  higher  clafs  ;  and  that  in  the  Globe  and 
lather  public  theatres  no  fuch  licence  was  permitted. 

“  The  Aage  was  lire  wed  with  rufhes,  which,  as  we 
learn  from  Hentzner  and  Caius  de  Ephemera,  was,  in 
the  time  of  Shakefpeare,  the  ufual  covering  of  floors  in 
England.  The  curtain  which  hangs  in  the  front  of  the 
prefer. t  Aage,  drawn  up  by  lines  and  pulleys,  though  not  a 
modefn  invention,  for  it  was  ufed  by  Inigo  Jones  in  the 
mafques  at  scourt,  was  yet  an  apparatus  to  which  the 
Ample  nleehanifm  of  our  ancient  theatres  had  not  arrived, 
for  in  them  the  curtains  opened  in  the  middle,  and  were 
drawn  backwards  and  forwards  on  an  iron  rod.  In  fome 
play-houfes  they  were  woollen,  in  others  made  of  filk. — 
Towards  the  rear  of  tlie  Aage  there  appears  to  have  been 
a  balcony,  the  platform  of  which  was  probably  eight  or 
ten  feet  from  the  ground.  I  fuppofe  it  to  have  been  fup- 
ported  by  pillars.  From  hence,  in  many  of  our  old  plays, 
part  of  the  dialogue  was  fpoken  ;  and  in  the  front  of  this 
balcony  curtains  likewife  were  hung. 

u  A  doubt  has  been  entertained  whether  in  our  ancient 
theatres  there  were  fide  and  other  feenes.  The  queftion 
is  involved  in  fo  much  obfeurity,  that  it  is  very  difficult  to 
form  any  decided  opinion  upon  it.  It  is  certain,  that  in 
t  ie  year  1605  Inigo  Jones  exhibited  an  entertainment  at 
Oxford,  in  which  moveable  feenes  were  ufed  ;  but  he  ap¬ 
pears  to  have  introduced  feveral  pieces  of  machinery  in  the 
mafques  at  court,  with  which  undoubtedly  the  public 
theatres  were  unacquainted.  A  paflage  which  has  been 
produced  from  one  of  the  old  comedies,  proves,  it  muft 
be  owned,  that  even  thefe  were  furnifhed  with  fome  pieces 
of  machinery,  which  were  ufed  when  it  was  requifite  to 
exhibit  the  defeent  of  fome  god  or  faint  ;  but  from  all 
the  contemporary  accounts,  l  am  inclined  to  believe  that 
the  mechanifm  of  our^ancient  flage  feldom  went  beyond 
a  painted  chair  or  a  trap-door,  and  that  few,  if  any  of 
them,  had  any  moVeable  feenes.  When  kingHenry  VIII. 
is  to  be  difeovered  by  the  dukes  of  Suffolk5 and  Norfolk, 
reading  in  his  ftudy,  the  fcenical  direction  in  the  ArA  fo¬ 
lio,  1 623,  (which  was  printed  apparently  from  play-houfe 
copies),  is,  ‘  the  king  draws  the  curtain, !(/.  e,  draws  it 
open),  and  fits  reading  penfively  ;’  for,  befides  the  prin¬ 
cipal  curtains  that  hung  in  the  front  of  the  flage,  they 
ided  others  as  fubftitutes  for  feenes.  If  a  bed-chamber  is 
to  be  exhibited,  no  change  of  feene  is  mentioned ;  but  the 
property-man  is  Amply  .  ordered  to  thrufl  forth  a  bed. 
When  the  fable  requires  the  Roman  capitol  to  be  exhibit¬ 
ed,  we  find  two  officers  enter,  ‘tolay  cushions,  as  it  were, 
m  the  capitol/  &c.  On  the  whole,  it  appears,  that  our 
ancient  theatres,  in  general,  were  only  fnmiflied  with  cur¬ 
tains,  and  a  Angle  feene  compofed  of  tapeflry,  which 
ivere  fometnnes,  perhaps,  ornamented  with  pictures  ;  and 
•ome  paflages  in  our  old  dramas  incline  ©ne  to  think,  that 
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when  tragedies  were  performed  the  Aage  was  hung  with  Play-houfe 

black.  ‘  - y— — 

“  In  the  early  part,  at  leafl,  of  our  author’s  J  acquairt-  t  Shah . 
tance  with  the  theatre,  the  want  of  feenery  feems  to  have-^ar<?* 
been  fupplied  by  the  Ample  expedient  of  writing  the 
names  of  the  different  places  where  the  feene  was  laid  in 
the  progrefs  of  the  play,  which  were  difpofed  in  fuch  a 
manner  as  to  be  vifible  to  the  audience.  The  invention 
of  trap-doors,  however,  appears  not  to  be  modern  ;  for  in 
an  old  morality ,  intitled  Ail for  Money ,  we  And  a  margi¬ 
nal  direction  which  implies  that  they  were  very  early  in 
ufe*  The  covering,  or  internal  roof  of  the  flage,  was 
anciently  termed  the  heavens.  It  was  probably  painted 
of  a  Iky-blue  colour,  or  perhaps  pieces  of  drapery  tinged 
with  blue  were  fufpended  acrofs  the  Aage  to  reprefent  the 
heavens.  , 

“  It  is  probable  that  the  Aage  was  formerly  lighted  b\r 
two  large  branches,  of  a  form  Amilar  to  tjiofe  now  hung 
in  churches.  They  gave  place  in  a  fubfequent  period  to 
fmall  circular  wooden  frames,  furnifhed  with"  candles, 
eight  of  which^vere  hung  bn  the  Aage, four  at  either  Ade, 
and  thefe  within  a  few  years  were  wholly  removed  by  Mr 
Garrick,  who,  on  liis  return  from  France,  ArA  introdu¬ 
ced  the  prefent  commodious  method  of  illuminating  the 
Aage  by  lights. not  vifible  to  the  audience.  Many  of  the 
companies  of  players  were  formerly  fo  thin,  that  one  per- 
fon  played  two  or  three  parts  ;  and  a  battle  on  which  the 
fate  of  an  empire  was  fuppofed  to  depend  was  decided  by 
half  a  dozen  combatants.  It  appears  to  have  been  a  com¬ 
mon  praCtice  in  their  mock  engagements  to  difeharge 
fmall  pieces  of  ordnance  on  the  Aage.  Before  the  exhi¬ 
bition  began,  three  flourifhes  or  pieces  of  mnAc  were 
played,  or,  in  the  ancient  language,  there  were  three 
foundings.  MuAc  was  likewife  played  between  the  aCts. 

The  inArmnents  chiefly  ufed  were  trumpets,  cornets,  and 
hautboys.  The  band,  which  did  not  conAA.of  more  than- 
Ave  or  Ax  performers,  fat  in  an  upper  balcony,  over  what 
is  now  called  the  Aage-box. 

“  The  perfon  who  fpoke  the  prologue  was  ufhered  in 
by  trumpets,  and  ufually  wore  a  long  black  velvet  cloak, 
which,  I  fuppofe,  was  confidered  as  beA  fuited  to  a  fup- 
plicatory  addrefs.  Of  this  cuAom,  whatever  might  have 
been  its  origin,  fome  traces  remained  till  very  lately,  a 
black  coat  having  been,  if  I  miAake  not,  within  thefe  few 
years,  the  conAant  Aage-habiliment  of  our  modern  pro- 
logue-fpeakers.  The  drefs  of  the  ancient  prologue- 
fpeaker  is  Aill  retained  in  the  play  that  is  exhibited  in 
Hamlet  before  the  king  and  court  of  Denmark.  The  per¬ 
formers  of  male  characters  generally  wore  periwigs,  which 
in  the  age  of  Shakefpeare  were  not  in  common  ufe.  It 
appears,  from  a  paflage  in  Puttenham’s  Art  of  EngUJh 
Poefy,  1589,  that  vizards  were  on  fome  occaAons  ufed  by 
the  a£ors  of  thofe  days  ;  and  it  may  be  inferred,  from  a 
feene  in  one  of  our  author's  comedies,  that  they  were 
fometimes  worn  in  his  time  by  thofe  who  performed  fe¬ 
male  characters  ;  but  this  I  imagine  was  very  rare.  Some  % 
of  the  female  part  of  the  audience  likewife  appeared  in 
maflts.  The  Aage-dreffes,  it  is  reafonable  to- fuppofe, 
were  much  more  coAly  at  feme  theatres  than  at  others  ; 
yet  the  wa/drobe  of  even  the  king’s  fervants  at  the  Globe 
and  Blaekfriars,  was,  we  And,  but  fcantily  furnifhed ; 
and  our  author’s  dramas  derived  very  little  aid  from  the 
fplendor  of  exhibition. 

It  is  'well  knowrn,  that  111  the  time  of  Shakefpeare, 
and  for  many  years  afterwards,  female  characters  were 
7  repre- 
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■FUSjhoufe.  reprefented  by  boys  ®r  young  men.  Sir  WHUam  D’Ave- 
v  nant,  In  Imitation  of  the  foreign  theatres,  firft  introduc 
females  In  the  fcene,  and  Mrs  Betterton  is  fatt  to  hav 
been  the  firft  woman  that  appeared  on  theEnghfh  ftage. 
Andrew  Pennyculcke  played  the  part  of  Matilda  in  a  tra¬ 
gedy  of  Davenport’s,  In  1655  ;  and  Mr  Kynafton  afted 
leveral  female  parts  after  the  Reiteration..  Downes,  a 
contemporary  of  his,  allures  us,  «  that  being  then  very 
young  he  made  a  complete  ftage  beauty,  performmg  his 
parts  fo  well,  particularly  Arthiope  and  Aglaura,  that  it 
has  fince  been  difputable  among  the  judicious  whether 
any  woman  that  fucceeded  him  touched  the  audience  io 

fenfibly  as  lie,’  „  • . ,  ,  r  _ 

“  Both  the  prompter,  or  book-holder,  as  he  was  lome- 
times  called,  and  the  property-man,  appear  to  have  been 
regular  appendages  of  our  ancient  theatres.  No  writer 
that  I  have  met  with  intimates,  that  m  the  time  of  Shake- 
fpeare  it  was  cuftomary  to  exhibit  more  than  a  Tingle  dra¬ 
matic  piece  on  one  day.  The  Yorkfliire  tragedy,  or  AU  s 
One ,  indeed,  appears  to  have  been  one  of  four  pieces  that 
were  reprefented  on  the  fame  day  ;  and  Fletcher  has  alio 
a  piece  caJled  Four  Plays  in  One;  but  probably  thefe  were 
either  exhibited  on  fome  particular  occafion,or  were  mef- 
fedual  efforts  to  introduce  a  new  fpecies  of  amufement ; 
'for  we  do  not  find  any  other  inftances  of  the  fame  kind. 
Had  any  (horter  pieces  been  exhibited  after  the  principal 
performance,  fome  of  them  probably  would  have  been 
printed  :  but  there  are  none  extant  of  an  earlier  date  than 
-the  time  of  the  Reftoration.  The  praCtice,  therefore,  of 
«  exhibiting  two  dramas  fuccefTively  in  the  fame  evening, 
we  may  be  affured  was  not  eltabliihed  before  that  period. 
But  though  the  audiences  in  the  time  of  our  author 
were  not  gratified  by  the  reprefentation  of  more  than  one 
1  drama  in  the  fame  day,  the  entertainment  was  diveriified, 
and  the  populace  diverted,  by  vaulting,  tumbling,  flight 
of  hand,  and  morris-dancing,  a  mixture  not  much  more 
.  heterogeneous  than  that  with  which  we  are  daily  prefent- 
ed,  a  tragedy  and  a  farce. 

“  The  amufements  of  our  anceflors,  before  the  com¬ 
mencement  of  the  play,  were  of  various  kinds,  fuch  as 
reading,  playing  at  cards,  drinking  ale,  or  fmoaking  to¬ 
bacco.  It  was  a  common  praCtice  to  carry  table-books  to 
the  theatre,  and  either  from  curiofity  or  enmity  to  the 
author,  or  fome  other  motive,  to  write  down  paffages  of 
*  the  play  that  was  reprefented  :  and  there  is  reafon  to  be¬ 
lieve  that  the  imperfeCl  and  mutilated  copies  of  fome 
of  Shakefpeare’s  dramas,  which  are  yet  extant,  were  ta¬ 
ken  down  in  fhort-hand  during  the  exhibition.  At  the 
end  of  the  piece,  the  a&ors,  in  noblemens  houfes  and 
in  taverns,  where  plays  were  frequently  performed,  pray¬ 
ed  for  the  health  and  profperity  of  their  patrons  ;  and  in 
the  public  theatres  for  the  king  and  queen.  This  prayer 
fometimes  made  part  of  the  epilogue.  Hence,  probably, 
as  Mr  Steevens  has  obferved,  the  addition  of  Vivant  rtx 
it  regina  to  the  modern  play-bills. 

«  Plays,  in  the  time  of  our  author,  began  at  one  o’clock 
in  the  afternoon  ;  and  the  exhibition  was  ufually  finifh- 
cd  in  two  hours.  Even  in  1667  they  commenced  at 
three.  When  Goffon  wrote  his  School  of  Abufe  in  1579* 
it  feems  the  dramatic  entertainments  were  ufually  exhi¬ 
bited  on  'Sundays.  Afterwards  they  were  performed  on 
that  and  other  days  indiferiminately.  It  appears  from  a 
Contemporary  writer,  that  exhibiting  plays  on  Sundayhad 
not  been  abolifhed  in  the  third  year  of  king  Charles  I. 

“  The  modes  of  conveyance  to  the  theatre,  anciently 
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ae  at  prefent,  feem  to  have  been  various ;  fome  going  In  Play- 
coaches,  others  on  horfeback,  and  many  by  water.— 

To  the  Globe  play-houfe  the  company  probably  were 
conveyed  by  water  ;  to  that  in  Blackfriars  the  gentry 
went  either  in  coaches  or  on  horfeback,  and  the  common 
people  on  foot.  In  an  epigram  to  Sir  John  Davis, 
the  pra&ice  of  riding  to  the  theatre  is  ridiculed  as  a  piece 
of  affixation  or  vanity,  and  therefore  we  may  prefumc 
it  was  not  very  general. 

«  The  long  and  whimiical  titles  that  are  prefixed  to 
the  quarto  copies  of  our  author’s  plays,  I  fuppofe  to  have 
been  transcribed  from  the  play  -bills  of  the  time.  A  con¬ 
temporary  Writer  has  preferved  fomething  like  a  play-bill 
of  thofe  days,  which  feems  to  corroborate  this  obferva- 
tion  ;  for  if  it  were  divefted  of  rhime,  it  would  bear  no 
very  diftant  refemblance  to  the  title  pages  that  Hand  be¬ 
fore  fome  of  our  author’s  dramas  : 


«< _ Prithee,  what’s  the  play? 

«  (The  firft  I  vifited  this  twelvemonth  day) 
u  They  fay — 44  A  new  invented  play  of  Purle, 

41  That  jeoparded  his  neck  to  fieal  a  girl 
41  Of  twelve  ;  and  lying  faft  impounded  for’t, 
u  Has  hither  fent  his  bearde  to.  a&  his  part; 

«  Againft  all  tliofe  in  open  malice  bent, 

44  That  would  not  freely  to  the  theft  confent : 

44  Feigns  all  to’s  wifh,  and  in  the  epilogue 
44  Goes  out  applauded  for  a  famous —rogue/' 

«  — Now  hang  me  if  I  did  not  look  at  firft 
«  For  fome  fuch  fluff,  by  the  fond  people’s  thruft/r 

44  It  ie  uncertain  at  what  time  the  ufage  of  giving  au¬ 
thors  a  benefit  on  the  third  day  of  the  exhibition  of  their 
pieces  commenced.  Mr  Oldys,  in  one  of  his  manuscripts, 
intimates  that  dramatic  poets  had  anciently  their  benefit 
on  the  firft  day  that  a  new  play  was  reprefented  ;  a  regu¬ 
lation  which  would  have  been  very  favourable  to  fome  of 
the  ephemeral  productions  of  modern  times.  But  for  this 
there  is  not,  I  believe,  any  fufficient  authority.  From 
D'Avenant,  indeed,'  we  learn,  that  in  the  latter  part  of 
the  reign  of  queen  Elizabeth  the  poet  had  his  bene¬ 
fit  on  the  fecond  day.  As  it  was  a  general  practice  in 
the  time  of  Shakefpeare  to  fell  the  copy  of  the  play  to  the 
theatre,  I  imagine  in  fuch  cafes  an  author  derived  no 
other  advantage  from  his  piece  than  what  arofe  from  the 
fale  of  it.  Sometimes,  however,  he  found  it  more  be¬ 
neficial  to  retain  the  copyright  in  his  own  hands  ;  and 
when  he  did  fo,  I  fuppofe  he  had  a  benefit.  It  is  cer¬ 
tain  that  the  giving  authors  the  profit  of  the  third  ex¬ 
hibition  of  their  play,  which  feems  to  have  been  the 
ufual  mode  during  almoft  the  whole  of  the  laft  century, 
was  an  eftablifhed  cuftom  in  the  year  1612  ;  for  Deck¬ 
er,  in  the  prologue  to  one  of  his  comedies  printed  in 
that  year,  fpeaks  of  the  poet’s  third  day.  The  unfor¬ 
tunate  Otway  had  no  more  than  one  benefit  on  the 
production  of  a  new  play ;  and  this  too,  it  feems,  he 
was  fometimes  forced  to  mortgage  before  the  piece  was 
aCled.  Southerne  was  the  firft  dramatic  writer  who 
obtained  the  emoluments  arifing  from  two  reprefenta- 
tions ;  and  to  Farquhar,  in  the  year  j  700,  the  bene¬ 
fit  of  a  third  was  granted.  When  an  author  fold  his 
piece  to  the  fharers  or  proprietors  of  a  theatre,  it  re¬ 
mained  for  feveral  years  unpublifhed ;  but  when  that 
was  not  the  cafe,  he  printed  it  for  fale,  to  which  many 
feem  to  have  been  induced,  from  an  apprehenfion  that 
an  imperfeCl  copy  might  be  iffued  from  the  prefs  with¬ 
out 
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P^hoafe'out  Aetfconfen^  The  cuftomary  price  of  the  copy  of  of  two  forts;  dilatory  pleas,  and  pleas  totheaBlon.  Dt- 
in  Ume  fof  Shakefpeare  appears  to  have  been  Iatory  pleas  are  fuch  as  tend  merely  to  delay  or  put  off 
twenty  nobles,  or  Impounds  thirteen  Ihillxngs  and  four  the  fuit,  by  queftioning  the  propriety  of  the  remedy,  ra- 

pence  1  he  play  when  printed  was  fold  for  fixpence  ;  ther  than  by  denying  the  injury:  pleas  to  the  aftion  are 
and  the  ufual  prefent  from  a  patron  in  return  for  a  de-  Avl»  0=  n  _ }r  action  are 


•dication  was  forty  fhillings.  On  the  firft  day  of  exhi¬ 
biting  a  new  play,  the  prices  of  admiffion  appear  to 
have  been  raifed ;  and  this  feems  to  have  been  occa¬ 
sionally  pra&ifed  on  the  benefit-nights  of  authors  to 
the  end  of  the  [aft  century.  The  cuftorn  of  palling 
•a  final  cenfure  on  play6  at  their  firff  exhibition  is  as 
ancient  as  the  time  of  our  author;  for  no  lefs  than 
•three  plays  of  his  rival  Ben  Jonfon  appear  to  have  been 
damned  ;  and  Fletcher’s  Faithful  Shepherdefs,  and  The 
Knight  of  the  Burning  Peftle,  written  by  him  and  Beau¬ 
mont,  underwent  the  fame  fate. 

“  It  is  not  eafy  to  afcertain  what  were  the  emolu¬ 
ments  of  a  fuccefsful  aftor  in  the  time  of  Shakefpeare. 
They  had  not  then  annual  benefits  as  at  prefent.  The 
performers  at  each  theatre  feem  to  have  fkared  the  pnv 
fits  arifing  either  from  each  day’s  exhibition  or  from 
the  whole  feafon  among  the'iVi.  From  Ben  Jonfon’s 
Poetalter  we  learn,  that  one  of  either  the  performers 
or  proprietors  had  feven  lhares  and  a  half;  but  of  what 
integral  fum  is  not  mentioned.  From  the  prices  of  ad- 
million  into  our  ancient  theatres,  which  have  been  al¬ 
ready  mentioned,  I  imagine  the  utmoft  that  the  lharers 
of  the  Globe  play-houfe  could  have  received  on  any  one 
day  was  about  L.  35.  So  lately  as  the  year  1685,  Shad- 
well  received  by  his  third  day  on  the  reprefentation  of 
the  Squire  of  Alfatia,  L.  130;  which  Downes  the 
prompter  fays  was  the  greateil  receipt  that  had  been 
ever  taken  at  Drury-Lane  playlioufe  at  lingle  prices. 
It  appears  from  the  MSS.  of  Lord  Stanhope,  trea 
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furer  of  the  chambers  to  King  James  I.  that  the’cuflo- 
inary  fum  paid  to  John  Heminge  and  his  company  for 
the  performance  of  a  play  at  court  was  twenty  nobles, 
or  fix  pounds  thirteen  {hillings  and  four  pence.  And 
Edward  Alleyn  mentions  in  his  Diary,  that  he  once  had 
fo  (lender  an  audience  in  his  theatre  called  the  Fortune , 
that  the  whole  receipts  of  the  houfe  amounted  to  no 
more  than  three  pounds  and  fome  odd  (hillings. 

Thus  fcanty  and  meagre  were  the  apparatus  and 
accommodations  of  our  anpient  theatres,  on  which  thofe 
dramas  were  fird  exhibited,  that  have  fmee  engaged  the 
attention  of  fo  many  learned  men,  and  delighted  fo 
many  thoufand  fpedators.  Yet  even  then,  we  are  told 
by  a  writer  of  that  age,  s  that  dramatic  poefy  was  fo 
lively  exprefkd  and  reprefented  on  the  public  flages  and 
theatres  of  this  city,  as  Rome  in  the  age  of  her  pomp 
and  glory  never  faw  it  better  performed ;  in  refped  of 
the  attion  and  art,  not  of  the  coft  and  fumptuoufnefs.” 

,  ■f.EEA,  in  law,  is  what  either  party  alleges  for  him- 
elf  in  court,  in  a  caufe  there  depending  ;  and  in  a  more 
reitramed  fenfe,  it  is  the  defendant’s  anfwerto  the  plain- 
tin  s  declaration. 

Pleas  are  ufually  divided  into  thofe  of  the^crown  and 
common  pleas.  Pleas  of  the  crown  are  all  foits  in  the 
^ing  s  name,  or  in  the  name  of  the  attorney-general  in 
behalf  of  the  king,  for  offences  committed  againfl  his 
crown  and  dignity,  and  againfl  his  peace  ;  as  treafon, 
urder,  felony,  & c.  See  Arraignment. 

Common  pleas  are  fuch  fuits  as  are  carried  on  be¬ 
tween  common  perfons  in  civil  cafes.  Thefe  okas'  are 
;Vou  XV.  Part  I. 


fuch  as  difpute  the  very  caufe  of  fuit. 

I.  Dilatory  pleas  are,  i.  To  the  jurifdiaion  of  the 
court :  alleging,  that  it  ought  not  to  hold  plea  of  this 
injury,  it  arifing  in  Wales  or  beyond  fea  ;  or  becaufe 
the  land  in  queflion  is  of  ancient  demefne,  and  ought 
only  to  be  demanded  in  the  lord’s  court,  See .  2.  To 
the  difability  of  the  plaintiff,  by  reafon  whereof  he  is 
incapable  to  commence  or  continue  the  fuit ;  as,  that 
he  is  an  alien  enemy,  outlawed,  excommunicated,  at¬ 
tainted  of  treafon  or  felony,  under  a  praemunire,  n<^  in 
rerum  natura  (being  only  a  fklitious  perfon),  an  infant, 
a  feme-covert,  or  a  monk  profeffed.  3.  In  abatement : 
which  abatement  is  either  of  the  writ,  or  the  count,  for 
iome  defedl  in  one  of  them  ;  as  by  mifnaming  the  defen- 
dant,.  which  is  called  a  mifnomer  ;  giving  him  a  wrong 
addition,  as  efquire  inflead  of  knight ;  or  other  want  of 
form  in  any  material  refpeft.  Or,  it  may  be  that  the 
plaintiff  is  dead ;  for  the  death  of  either  party  is  at  once 
an  abatement  of  the  fuit. 

Thefe  pleas  to  the  jurifdiaion,  to  the  difability,  or  in 
abatement,  were  formerly  very  often  ufed  as  mere  dila¬ 
tory  pleas,  without  any  foundation  in  truth,  and  calcu¬ 
lated  only  for  delay  ;  but  now  by  flat.  4  &  5  Ann.  c.  1 6 
no  dilatory  plea  is  to  be  admitted  without  affidavit  made 
of  the  truth  thereof,  or  fome  probable  matter  fhown  to 
the  court  to  induce  them  to  believe  it  true.  And  with 
refpea  to  the  pleas  themfelves,  it  is  a  rule,  that  no  ex¬ 
ception  fhall  be  admitted  againfl  a  declaration  or  writ, 
urnefs  the  defendant  will  in  the  fame  plea  give  the  plain¬ 
tiff  a  better  ;  that  is,  fhow  him  how  it  might  be  amend- 
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ed,  that  there  may  not  be  two  objeftions  upon  the  fame 
account. 

All  pleas  to  the  jurifdidtion  conclude  to  the  cogni. 
zance  of  the  court ;  praying  “  judgment  whether  the 
court  will  have  farther  cognizance  of  the  fuit.”  Pleas 
to  the  difability  conclude  to  the  perfon ;  by  praying 
‘‘judgment,  if  the  faid  A  the  plaintiff  ought  to  be  an- 
f  we  red:”  And  pleas  in  abatement  (when  the  fuit  is  by 
original)  conclude  to  the  writ  or  declaration  ;  by  pray, 
mg  “  judgment  of  the  writ,  or  declaration,  and  that  the 
fame  may  be  quafhed,”  caffetur,  made  void,  or  abated  : 
but  if  the  action  be  by  bill,  the  plea  muft  pray  “  judge¬ 
ment  of  the  bill,”  and  not  of  the  .declaration  ;  the  bill 
being  here  the  original,  and  the  declaration  only  a  codv 
of  the  bill. 

When  thefe  dilatory  pleas  are  allowed,  the  caufe  is 
either  dilmifTed  from  that  jurifdiaion,  or  the  plaintiff  is 
ltayed  till  his  difability  be  removed  ;  .or  he  is  obliged  to 
lue  out  a  new  writ,  by  leave  obtained  from  the  court, 
or  to  amend  and  new-frame  his  declaration.  '  But  when, 
on  the  other  hand,  they  are  over-ruled  as  frivolous,  the 
defendant  has  judgment  of  refpondeal  oujier,  or  to  anfwer 
oyer  in  fome  better  manner.  It  is  then  incumbent  on 
him  to  plead. 

•  2‘  Apka  t0  th‘  aaion  :  thatis>  t0  anfwer  to  the  me¬ 
rits  of  the  complaint.  This  is  done  by  confeffing  or  de¬ 
nying  it.  6 

A  confeflion  of  the  whole  complaint  is  not  very  ufual* 
for  then  the  defendant  would  probably  end  the  matte* 
looner,  or  not  plead  at  all,  but  fuffer  judgment  to  go 
G  by 
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fey  default.  Yet  fometimes,  after  tender  and  rcfufaf  of  fendant's  cafe* 

-V -  a  debt,  if  the  creditor  haraffes  his  debtor  with  an-  action, 

it  then  becomes  neceffary  for  the  defendant  to  acknow¬ 
ledge  the  debt,  and  plead  the  tender ;  adding,  that  he 
has  always  been  ready,  tout  temps  prift,  and  is  ftill  ready, 
uncore  prjfti  to  difcharge  it :  for  a  tender  by  the  debtor 
and  refufal  by  the  creditor  will  in  all  cafes  difcharge  the 
cofts,  but  not  the  debt  itfelf ;  though  in  fome  particular 
Cafes  the  creditor  will  totally  lofe  his  money.  But  fre¬ 
quently  the  defendant  confeffes  one  part  of  the  complaint 
(by  a  'crnovit  aftionem  in  refpefl  thereof),  and  traverfes 
Or  denies  the  reft  ;  in  order  to  avoid  the  expence  of  car¬ 
rying  that  part  to  a  formal  trial,  which  he  has  no  ground 
to  litigate.  A  fpccies  of  this  fort  of  cOnfeflion  is  the 
payment  of  money  into  cou^t  :  which  is  for  the  moft  part 
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,  As,  in  real  actions,  a  general  releafe 
or  a  fine  ;  both  of  which  may  deftroy  and  bar  the  plain- 
tiff’s  title. .  Or,  in  perfonat  actions,  an  accord,  arbitra¬ 
tion,  conditions  performed,  nonage  of  the  defendant, 
or  fome  other  fad  which  precludes  the  plaintiff  from  his 
adion.  Ay  unification  is  likewife  a  fpecial  plea  in  bar ; 
as  in  adions  of  affault  and  battery,  Jon  ajfault  demefne, 
that  it  was  the  plaintiff’s  own  original  affault ;  in  tref. 
pafs,  that  the  defendant  did  the  thing  complained  of  in 
right  of  fome  office  which  warranted  him  fo  to  do;  or, 
in  an  adion  of  Hander,  that  the  plaintiff  is  really  as  bad 
a  man  as  the  defendant  faid  he  was. 

Alfo  a  man  may  plead  the  ftatutes  of  limitation  in 
bar ;  or  the  time  limited  by  certain  ads  of  parliament, 
beyond  which  no  plaintiff  can  lay  his  caufe  of  adion 


r- -""V  -----  •  •  .  ,  lf  ,  .  K  r  IVU1C“  no  Plalntm  can  lay  his  caufe  of  adion. 

neceffary  upon  pleading  a  tender,  and  is  itfelf  a  kind  of  This,  by  the  ftatute  of  32  Hen.  VIII,  c  2  in  a  writ 
tender  to  the  plaintiff ;  by  paying  into  the  hands  of  the  of  right  is  60  years :  in  affifes,  writs  of  entry*  or  other 
proper  officer  of  the  court  as  much  as  the  defendant  ac-  poffeffory  adions  real,  of  the  feifin  of  one’s  anctflors 
knowledges  to  be  due,  together  with  the  colts  hitherto  in  lands ;  and  either  of  their  feifin,  or  one’s  own  in 
incurred,  in  orckr  to  prevent  the  expence  of  any  farther  -rents,  fuits,  and  fervices,  50  years  :  and  in  adions  real 
proceedings.  This  may  be  done  upon  what  is_ called  a  for  lands  grounded  upon  one’s  own  feifin  or  poffeffion, 


motion  ;  which  is  an  occafional  application  to  the  court 
by  the  parties  or  their  counfel,  in  order  to  obtain  fome 
rule  or  order  of  court,  which  becomes  neceffary  in  the 
progrefs  of  a  caufe  ;  and  it  is  ufually  grounded  upon  an 
affidavit  (the  perfed  tenfe  of  the  verb  affido),  being  a 


1  V  v  iT  r  ;  .  \  rr  UC1I1&  *  ine  King;  viz.  Oo  years  precedent  to  loth  Feb  1622  * 

voluntary  oath  before  fome  judge  or  officer  of  the  court,  but,  this  becoming  ineffedual  by  efflux  of  time  the  fame 
to  evince  the  truth  of  certain  fads,  UDon  which  the  mn.  rbup  nf  .  „  n.  .  _  » tile  lame 


to  evince  the  truth  of  certain  fads,  upon  which  the  mo¬ 
tion  is  grounded  :  though  no  fuch  affidavit  is  neceffary 
for  payment  of  money  into  court.  If,  after  the  money  is 
paid  in,  the  plaintiff  proceeds  in  his  fuit,  it  is  at  his  own 
peril :  for  if  he  does  not  prove  more  due  than  is  fo  paid 
into  court,  he  (hall  be  nonfuited  and  pay  the  defendant’s 
colls ;  but  he  (hall  Hill  have  the  money  fo  paid  in,  for 
that  the  defendant  has  acknowledged  to  be  his  due.  To 
this  head  may  alfo  be  referred  the  pradice  of  what  is 


fueh  poffeffion  mull  have  been  within  30  years.  By 
ftatute  1  Mar.  ft.  2.  c.  y.  this  limitation  does  not  extend 
to  any  fuit  for  avowfons.  But  by  the  ftatute  2 1  Jac.  L 
c.  2.  a  time  of  limitation  was  extended  to  the  cafe  of 
the  king  ;  viz.  60  years  precedent  to  19th  Feb.  1622: 

this  Wnmimy  inpffiaAiml  ^ _  r  .  •  %  ^  ^ 


called  a  Jet  whereby  the  d££at  o^ent^r  1 

the  juftice  of  the  plaintiff’s  demand  on  the  one  hand:  where  the  lefti  „f  bl,br.°USht’  Unlefs 


the  juft  ice  of  the  plaintiff’s  demand  on  the  one  hand ; 
but  on  the  other,  fets  up  a  demand  of  his  own,  to  coun¬ 
terbalance  that  of  the  plaintiff,  either  in  the  whole  or  in 
part ;  as,  if  the  plaintiff  fues  for  ten  pounds  due  on  a 
note  of  band,  the  defendant  may  fet  off  nine  pounds  due 
to  himfelf  for  merchandize  fold  to  the  plaintiff ;  and,  in 
cafe  he  pleads  fuch  fet-off,  miuft  pay  the  remaining  ba¬ 
lance  into  court.,  45 

Pleas  that  totally  deny  the  caufe  of  complaint  are  ei¬ 
ther  the  general  iffue,  or  a  fpecial  plea  in  bar. 


date  of  limitation  was  fixed  by  ftatute  9  Geo.  III.  c 
\6-  to  commence  and  be  reckoned  backwards,  from  the 
time  of  bringing  any  fuit  or  other  procefs  to  recover  the 
thing  in  queftion  *  fo  that  a  pofTeffion  for  60  years  is 
now  a  barren  againft  the  prerogative,  in  derogation 
of  the  ancient  maxim,  Nullum  tempus  occurrit  regi  By 
pother  ftatute,  21  Jac.  I.  c.  16.  20  years  Is  the  time 
ot  limitation  in  any  writ  of  formedon  :  and,  by  aconfe- 
quence,  20  years  is  alfo  the  limitation  in  every  adion 


where  the  leffeu- of  the^  plaintiff  is  intitled  to"  emer  on 
the  lands,  and  by  the  ftatute  21  Jac.  I.  c.  t6.  no  entry 
can  be  made  by  any  man,  unlefs  within  20  years  after 
hts  right  ffiall  accrue.  Alfo  all  adions  of  trefpafs 
\quare  claufum  fregtt,  orotherwife),  detinue,  trover,  re¬ 
plevin,  account,  and  cafe  (except  upon  accounts  be¬ 
tween  merchants),  debt  on  fimple  Contrad,  or  for  arrears 
of  rent,  are  limited  by  the  ftatute  Iaft  mentioned  to  fix 
years  after  the  catife  of  adion  commenced:  and  adions 
of  affault  menace,  battepr,  mayhem,  and  imprifonment, 
mult  be  Droufrht  Within  _ r  . 


i.  The  general  iffiuey  or  general  plea,  is  what  traverfes  mnft  K  mei^ce\  mayhem,  and  imprifonment, 

thwarts,  and  denies  at  ' oncefthe' ^lfol?deck“wS:  Uvo^trs'Shltffi^  ”<*** 

out  oftenng  any  fpecial  matter  whereby  to  evade  it.  As  tute^i  Eli?  P  g  committed.  And  by  the  fta- 

in  trefpafs  either  vi  et  arms,  or  on  the  cafe  «  non  cut  rinnV  ^  “Aments,  and  informa- 

pobil.s,  not  guilty  in  debt  upon  contrad,  “  nihil  Met,  to  the  crown3  ftalfbefued^^h8-’  “7  forfeiturc  ‘s 

offence  (jnmm.VtJ  — J  *  1  Lcr  U1C 


writ  of  right,  the  mife  or  iffue  is,  that  “  the  tenant  ftiTli  hAt  "°i  IT  °f  T0r’  ^fe /arias,  or  oth„ 
has  more  right  to  hold  than  the  demandant  has  to  de-  very  for  error  *  uiftefsTh  atly  -jildS^en‘»  fine»  or  reco- 
inand.  T  hefe  pleas  are  called  the  general  iffue,  becaufe,  The  ufe  of  tliefe  ft  !  !  be  proiecuted  within  20  years, 
by  importing  an  abfolute  and  general  denial  of  what  i  peace  of  the  Wdom  ?  A  ,  Um°n  preferve  the 
^eged  ,n  the  declaration,  they  amount  at  once  to  an  periwiel  wlnV^  Tl  V0  ^tWat  tho^  innumerable 
iffue  ;  by  which  we  mean  a  fad  affirmed  on  one  fide  and  brino-  ,a-  h  r  ght  .e1fue  lf  a  man  ««  allowed  to 
denied  on  the  other.  and  b"n.&  an  af'on  for  any  injury  committed  at  any  diftance 

2.  Special  pleas  in  bar  of  the  plaintiff’s  demands  are  1,01^^ 7T  «°th-  ^  acc,;unts  the  law  therefore 
«,  »cco,d,„g  Ult  drcumltaiices  of  U»  do.  ,ho  L. 
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Plea.  Kibited  all  a&iOns  where  the  injury  was  committed  five  he  Confeffes  the  aft  of  taking  it.  Some  have  held,  that  t'fcjau 

W-  ^  years  before  the  complaint  was  made.  If  therefore,  in  if,  on  demurrer,  the  point  of  law  be  adjudged  againU 

any  fuit,  the  injury,  or  caufe  of  aftion,  .happened  earlier  the  prifoner,  he  fhall  have  judgment  and  execution,  as 
than  the  period  exprefsly  limited  by  law,  the  defen-  if  convi&ed  by  verdift.  But  this  i$  denied  by  others, 
dant  may  plead  the  flatutes  of  limitations  in  bar :  as  who  hold,  that  in  fiich  cafe  he  fhall  be  direfted  and  re- 
Vipon  an  ajfuypfit ,  or  promife  to  pay  money  to  the  plain-  ceived  to  plead  the  general  iffiie,  No^  guilty,  after  a  de¬ 
tiff,  the  defendant  may  plead,  Non  ojfumpfit  infra  fex  an-  murrer  determined  againfl  him.  Which  appears  the 
nos,  He  made  no  fuch  promife  within  fix  years ;  which  tnore  reafonable,  becaufe  it  is  clear,  that  if  the  prifoner 
is  an  effeftual  bar  to  the  complaint.  freely  difcovers  the  faft  in  court,  and  refers  it  to  the 

An  ejioppel  is  likewife  a  fpecial  plea  in  bar ;  which  opinion  of  the  court  whether  it  be  felony  or  no ;  and 
happens  where  a  man  hath  done  fame  aft,  or  executed  upon  the  faft  thus  fhoWn,  it  appears  to  be  felony,  the 
fome  deed,  which  eftdps  or  precludes  him  from  averring  court  will  not  record  the  confeffion,  but  admit  him  af- 
any  thing  to  the  contrary.  As  if  a  tenant  for  years  (who  terwards  to  plead  not  guilty.  And  tliis  fee  ms  to  be  a 
hath  no  freehold)  levies  a  fine  to  another  perfon.  Tho’  cafe  oftfie  fame  nature,  being  for  the  mofl  part  a  mif- 
tnis  is  void  as  to  Grangers, .  yet  it  fhall  work  as  an  eflop-  take  in  point  of  law,  and  in  the  conduftof  his  pleading; 
pel  to  the  cognizor ;  for,  if  he  afterwards  brings  an  ac-  and,  though  a  man  by  mifpleading  may  in  fome  cafes 
tion  to  recover  thefe  lands,  and  his  fine  is  pleaded  a-  lofe  hi*9  property,  yet  the  law  will  not  fuffer  him  by 
gainfl  him,  he  fhall  thereby  be  eftopped  from  faying,  fuch  niceties  to  lofe  his  life.  However,  upon  this  doubt, 
that  he  had  no  freehold  at  the  time,  and  therefore  was  demurrers  to  indiftments  are  feldofcn  ufed  :  fince  the  fame 
incapable  of  levying  it.  .  ^  ^  advantages  may ’be  taken  upon  a  plea  of  not  guilty  ;  or 

The  conditions  and  qualities  of  a  plea  (which,  as  well  afterwards,  in  arreft  of  judgment,  When  the  verdift  lias 
ns  the  doftrine  of  efloppels,  will  alfo  hold  equally,  mu-  eflablifhed  the  faft. 

tails  mutandis ,  with  regard  to  other  parts  of  pleading),  III.  A  plea  in  abatement  is  princif  ally  for  a  mifnomtr, 
are,  i.  That  it  be  fingle  and  containing  only  one  mat-  a  wrong  name,  or  a  falfe  addition  to  the  prifoner.  As* 
ter;  for  duplicity  begets  eonfufion.  But  by  flatute  4  if  James  Allen,  gentleman,  is  indifted  by  the  name  of 
and  5  Ann.  c.  16.  a.  man,  with  leave  of  the  court,  may  John  Allen ,  efquire,  he  may  plead  that  he  has  the  name 
plead  two  or  more  diflinft  matters  or  fingle  pleas  ;  as  in  of  James ,  and  not  of  John  ;  and  that  he  is  a  gentleman, 
an  aftion  of  afTault  and  battery,  thefe  three,  Not  guilty,  and  not  an  ef quire.  And,  if  either  faft  is  found  by  a 
/on  ajfault  demefne,  and  the  flatute  of  limitations.  .  2.  jury,  then  the  indiftment  fhall  be  abated,  as  writs  or 
That  it  be  direft  and  pofitive,  and  not  argumentative,  declarations  may  be  in  civil  aftions.  But,  in  the  end, 

3.  That  it  have  convenient  certainty  of  time,  place,  and  there  is  little  advantage  accruing  to  the  prifoner  by 
perfons.  4.  That  it  anfwer  the  plaintiff’s  allegations  in  means  of  thefe  dilatory  pleas  5  becaufe,  if  the  exception 
every  material  point.  5*  That  it  be  fo  pleaded  as  to  be  be  allowed,  a  new  bill  of  indiftment  may  be  framed,  ac- 
•capable  of  trial.  .  .  .  cording  to  what  the  prifoner  in  his  plea  avers  to  be  his 

Special  pleas  are  ufually  in  the  affirmative,  fometimes  true  name  and  addition.  For  -it  is  a  rule,  Upon  all  pleas 
in  the  negative,  but  they  always  advance  fome  new  faft  in  abatement,  that  he  who  takes  advantage  of  a  flaw, 
not  mentioned  in  the  declaration  ;  and  then  they  muff  mull  at  the  fame  time  fhow  how  it  may  be  amended, 

be  averred  to  be  true  in  the  common  form  :—  “  And  Let  us  therefore  next  confider  a  more  fubflantial  kind 

this  he  is  ready  to  verify.” — This  is  not  neceffary  in  of  plea,  viz. 

pleas  of  the  general  iffue,  thofe  always  containing  a  to*  IV.  Special  pleas  in  harp  which  go  to  the  merits  of 
tal  denial  of  the  facts  before  advanced  by  the  other  par-  the  indiftment,  and  give  a  reafon  why  the  prifoner  ought 
ty,  and  therefore  putting  him  upon  the  proof  of  them,  not  to  anfwer  it  at  all,  nor  put  himfelf  upon  his  trial  for 
See  Pleadings.  the  crime  alleged.  Thefe  are  of  four  kinds  :  a  former 

tlacyt.  t0  Indictment,  the  defenfive  matter  alleged  by  ia  acquittal,  a  former  couviftion,  a  former  attainder,  or  a 

C immtnt*  criminal  on  his  indiftment:  (fee  Arraignment.)  *lhis  pardon.  There  are  many  other  pleas  which  maybe 

is  either,  1.  A  plea  to  the  jurifdiftion  ;  2.  A  demurrer  $  pleaded  in  bar  of  an  appeal :  but  thefe  are  applicable  to 
3.  A  plea  in  abatement;  4.  A  fpecial  plea  in  bar  ;  or,  both  appeals  and  indiftments. 

5.  The  general  iffue. .  ^  1.  Firft,  the  plea  of  auterfoits  acquit,  or  a  former  ac- 

.  A  plea  to  th z  jurifdiftion,  is  where  an  indiftment  quittal,  is  grounded  on  this  univerfal  maxim  of  the  com* 
is  taken  before  a  court  that; hath  Uo  cognizance  of  the  mon  law  of  England,  that  no  man  is  to  be  brought  in* 

offence  ;  as  if  a  man  be  indifted  for  a  rape  at  the  fhe-  to  jeopardy  of  his  life,  more  than  once,  for  the  fame  of* 

liffs  tourn,  or  for  treafon  at  the  quarter-feffions  :  in  fence.  And  hence  it  is  allowed  as  a  conTequence,  that 

thefe  or  fimilar  cafes,  he  may  except  to  the  jurifdiftion  of  when  a  man  is  Once  fairly  found  not  guilty  upon  any  in- 

the  court,  without  anfwering  at  all  to  the  crime  alleged,  diftment,  or  other  profecution,  before  any  court  having 

.  U*  A  demurrer  to  the  indiftment,  is  incident  to  cri-  ^competent  jurifdiftion  of  the  offence,  he  may  plead  filch 

mmal  cafes,  as  well  as  civil,  when  the  faft  as  alleged  is  acquittal  in  bar  of  any  fubfequent  accufation  for  the 

allowed  to  be  true,  but  the  prifoner  joins  iffue  upon  fame  crime. 

fome  point  of  law  in  the  indiftment  by  which  he  infills,  2*  Secondly,  die  plea  of  auterfoits  convift ,  or  a  formfcr 
that  the  faft,  as  flated,  is  no  felony,  ^treafon,  or  what-  conviction  for  the  fame  identical  crime,  though  no 

ever  the  crime  13  alleged  to  be.  Thus,  for  inftance,  if  judgment  was  ever  given,  or  perhaps  will  be  (being 

a  man  be  indifted  for  -felonioufly  Healing  a  greyhound;  fufpended  by  the  benefit  of  clergy  or  other  caufes),  is  a 

which  is  an  animal  in  which  no  valuable  property  can  good  plea  in  bar  to  an  indiftment.  And  this  depends 

he  had,  and  therefore  it  is  not  felony,  but  only  a  ciyil  upon  the  fame  principle  as  the  former,  that  no  man 

trefpafs  to  ileal  it ;  in  t!  cafe  the  party  indifted  may  ought  to  be  twice  brought  in  danger  of  his  life  for  one 

<lemur  to  the  indiftment ;  denying  it  to  Be  felony,  tho’  and  the  fame  crime. 

G  2  3.  Thirdl  y* 
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Thirfly,  the  plea  of  a*/.,),  «  *  to  fig  "nd"'rt"’p?£  L 

s  ihby  ,ta  prifon"  ■  “d "“  "p 

indiament  or  appeal,  for  the  fame  or  for  any  other  fe-  tbecHsr  ^  ^  tQ  exprefs  a  matter  of  this  im- 
lony.  And  this  becaufe,  generally,  fuch  Proceed‘^  °"  p0rtance  in  fo  odd  and  obfcure  a  manner,  can  hardly  be 
a  fecond  profecufion  cannot  be  to  any  purpofe  ;  fort  he  P°  u  w;th  certainty.  It  may  perhaps,  however, 
prifoner  is  dead  in  law  by  the  fi«*  fattamder,  his blood  ^  ^  for  b  fuppofing,  that  theft  were  at  firft 

is  already  corrupted,  and  he  hath  forfeited  all  that  he  n  t0  h2>  the  memory  of  the  clerk,  and  re- 

had  :  fo  that  it  is  abfurd.  and  fuperfluous  o  en  ea  •  ,  u?m  wbat  be  was  to  reply ;  or  elfe  it  was  the  fhort 

to  attaint  him  a  fecond  time.  Thoug  tot  is  g<jner  method  of  taking  down  in  court,  upon  the  minutes,  the 

rule,  as  to  all  others,  there  are  fome  excepUons ;  where-  and  gaverment  .  Cul.  put  ••'which  afterwards 

in,  cejfante  ralione,  cefat  et  ip/a  lex.  iemorance  of  fucceeding  clerks  adopted  for  the  very 

VT^.ap-^^bopl^a^-^  SrdftXbythemfpokfn(A).  ... 

deftroying  the  end  and  purpofe  of  the  mdiament,  by  c  however  it  may  have  axifen,  the  joining  of  iffue 

mining  that  puniihment,  which  the  profecution  is  cal-  ?  meaning  of  this  obfcure  expref- 

culated  to  inflift.  There  is  one  advantage  that  attends  k™  our  *0ft  ingenious  etymolo- 

pleading  a  pardon  in  bar,  or  in  arreft  of  judgment,  -  ,  commonl  underftood  as  if  the  clerk  of  the 

fore  fentence  is  paft. ;  which  gives  it  by  much  the  pre-  ;mmedlatel  7  on  piea  pleaded,  had  fixed  an  op- 

ference  to  pleading  it  after  fentence  or  attainder.  This  g l  >  _ W  nfkincr  kirn,  “  cutf>rit% 
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Ylea. 


jerence  ru  pAcauiii^  it- — - - -  ‘  , 

is,  that  by  flopping  the  judgment  it  flops  the  attainder 
and  prevents  the  corruption  of  the  blood  :  which,  when 
once  corrupted  by  attainder,  cannot  afterwards  be  re- 
flored  otherwife  than  by  aft  of  parliament. 

V.  The  genera/  ifue,  or  plea  of  not  guilty.^upon  which 


probrious  name  on  the  prifoner,  by  afking  him,  culprit, 
how  wilt  thou  be  tried?”  for  immediately  upon  iffue 
joined  it  is  inquired  of  the  prifoner,  by  what  tnal  he  will 
make  his  innocence  appear.  This  form  has  at  prefent 
reference  to  appeals  and  approvements  only,  wherein  the 


V.  The  general  ifue,  or  plea  of  not  guilty.  upon  wh  c  has  cbo;ce)  either  to  try  the  accufation  by 

plea  alone  the  prifoner  can  receive  his  final  judgment  of  PP  But  upon  indiftments,  fince  the 

death.  In  cafe  of  an  indiftment  of  felony  or  Won,  Battle  °r  by  Jury .  ^  ^  ^  but  by 

there  can  be  no  fpecml  juflification  put  in  by  way  o  Qr  .  ’tbe  country :  and  therefore,  if  the 

plea.  As,  on  an  mdi&ment  for  murder,  a  man  cannot  j  y  f  p  ^  Viimfelf  unon  the  inqueft  in  the 

£fe,d  .tat  it  »»  in  hi.  own  defence  ag.intt  »«bb«t  on  prifoner ?  'i.  Pt“0  iS „  X he “ill be  tried  by 
the  highway,  o,  a  burglar ,  but  he  mull  plead  the  ge-  uM  fo™,  that  ...  to  ^  ,f  ,  p„' 

neral  iffue,  Not  guilty,  and  give  this  fpocial^  matter  in  ,  p  ,  ,  v-  ’  the  indidlment,  if  in  treafon,  is 

evidence.  For  (befides  that  thefe  pleas  do  in  effeft  a-  y  °  rnnfpny.  an(i  the  prifoner,  in  cafes  of  felony, 
mount  to  the.  general  iffue  ;  fince,  if  true,  the  prifoner  a  en  fo  ’  £  ;f  j  perfe  veres  in  his  ob¬ 
is  moft  clearly  not  guilty)  as  the  fads  in  treafon  are  laid  of  th?  felony. 

to  he  done  proditone  et  contra  Ugeantue  fax  debitum;  and,  1  J,  thu8  put  himfelf  upon  his  trial, 

in  felony,  that  the  killing  was  don t  felon, ce  ;  thefe  char-  When  the  pnloner  has  thus  put  n  P 

ges,  of  a  traiterous  or  felonious  intent,  are  the  points  the  clerk  anfwers  in  the 

and  very  gift  of  the  Indlftment,  and  muff  be  anfwered  which  always  hopes  that  the  p<  y 

direaiyT  #  the  general  negative,  Not  guilty  -  and  the  pSLS as  ton 

jury  upon  the  evidence  will  take  notice  of  any  defenfive  veranc  .  .  .)  ^ «  .1  article  Trial. 

matter, and  give  their  verdift  accordingly  as  effedually  as  mcnt  ^  ®  lt{  1  j  ^  th  tuai  altercations 

if  it  were  or  could  be  fpecially  pleaded.  So  that  this  is,  PLEADINGS,  in  law,  arc  tne  mutual 
upon  aU  accounts,  the  moil  advantageous  plea  for  the  between  the  plaintiff  and  defendant,  (fee  Su rr,  Wa  t. 


prifoner. 

When  the  prifoner  hath  thus  pleaded^  not  guilty,  non 
culpability  or  merit  culpable  :  which  was  formerly  ufed  to 
be  abbreviated  upon  the  minutes,  thus,  Non  (or  nient) 
cut.  the  clerk  of  the  afftze,  or  clerk  of  arraigns,  on  be¬ 
half  of  the  crown  replies,  that  the  prifoner  is  guilty,  and 
that  he  is  ready  to  prove  him  fo.  This  is  done  by  two 
monofyllables  in  the  fame  fpirit  of  abbreviation,  cul.  prit. : 
•which  fignifies  firft  that  the  prifoner  is  guilty,  {cul.  cut 


till  -7  \ - - '  - 

and  Process).  They  form  the  third  part  or  ftage  of 
a  fa&  ;  and  at  prefent  are  fet  down  and  delivered  into 
the  proper  office  in  -writing,  though  formerly  they 
were  ufually  put  in  by  their  council  ore  tenutj  or 
voce,  in  court,  and  then  minuted  down  by  the  chief 
clerks  or  protlionotaries  ;  whence,  in  our  old  law -French, 
the  pleadings  are  frequently  denominated  the  paroL 
The  firft  of  thefe  is  the  declaration ,  nar ratio,  or  county 
anciently  called  the  tale ;  in  which  the  plaintiff  fets  forth? 

V*  _ CJ  _ .  koi’nir  Ofllv  SO 


which  fignifies  firft  that  the  pnloner  is  guilty,  [cut,  <mcicuuy  uiau  u  r  .  ,  1  r  _n 

pable,  or  culpabilis)-,  and  then  that  the  king  is  ready  to  bis  caufe  of  complaint  at  length  t  being 


(a)  Of  this  ignorance  we  may  fee  daily  inftances,  in  the  abufe  of  two  legal  terms  of  ancient  French :  one,  the 
prologue  to  all  proclamations,  “  Oyez,  or  Hear  ye,”  which  is  generally  pronounced,  moft  unmeaningly,  Uyes: 
the  other,  a  more  pardonable  miflake,  viz.  wlien  a  jury  are  all  fworn,  the  officer  bids  the  crier  number  them,  ^ 
which  the  word  in  law  French  is,  “  Countez  j”  but  we  now  hear  it  pronounced  in  very  good.  Pnglilh,  Count, 
thefe.” 
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Headings,  amplification  or  expofition  of  the  original  wnt  upon 

— -v -  which  his  adion  is  founded,  with  the  additional  circum- 

Uacljl.  fl-ances  of  time  and  place,  when  and  where,  the  injury 

mmtnU  .  ,  r 

was  committed. 

In  local  adions,  where  poffeffion  of  land  is  to  be  re¬ 
covered,  or  damages  for  an  adual  trefpafs,  or  for  wafte, 
&c.  affeding  land,  the  plaintiff  muft  lay  his  declaration, 
or  declare  his  injury  to  have  happened  in  the  very  county 
and  place  that  it  really  did  happen  ;  but  in  tranjltory 
adions,  for  injuries  that  might  have  happened  anywhere, 
as  debt,  detinue,  flandcr,  and  the  like,  the  plaintiff 
may  declare  in  what  county  he  pleafes,  and  then  the 
trial  muft  be  in  that  county  in  which  the  declaration  is 
laid.  Though,  if  the  defendant  will  make  affidavit 
that  the  caufe  of  adion,  if  any,  arofe  not  in  that  but 
another  county,  the  court  will  direct  a  change  of  the 
venue  or  vifne  (that  is,  the  v'tcinia  or  neighbourhood  in 
which  the  injury  is  declared  to  be  done),  and  will  ob¬ 
lige  the  plaintiff  to  declare  in  the  proper  county.  For 
the  ftatute  6  Ric.  II.  c.  2.  having  ordered  all  writs  to 
be  laid  in  their  proper  counties,  this,  as  the  judges 
conceived,  impowered  them  to  change  the  venue*  if  re¬ 
quired,  and  not  to  infift  rigidly  on  abating  the  writ : 
which  pradice  began  in  the  reign  of  James  I.  And 
this  power  is  difcretionally  exercifed,  fo  as  not  to  caufe 
but  prevent  a  defed  of  juflice.  Therefore  the  court 
will  not  change  the  venue  to  any  of  the  four  northern 
counties  previous  to  the  fpring  circuit ;  becaufe  there 
the  affifes  are  holden  only  once  a-year,  at  the  time  of 
fummer  circuit.  And  it  will  fometimes  remove  the 
venue  from  the  proper  jurifdidion  (efpecially  of  the 
narrow  and  limited  kind),  upon  a  fuggeftion,  duly 
fupported,  that  a  fair  and  impartial  trial  cannot  be  had 
therein.  . 

It  is  generally  ufual,  in  actions  upon  the  cafe,  to  fet 
forth  feveral  cafes,  by  different  counts  in  the  fame  de¬ 
claration  ;  fo  that  if  the  plaintiff  fails  in  the  proof  of 
one,  he  may  fucceed  in  another.  As  in  an  action  on 
the  cafe  upon  an  assumpsit  for  goods  fold  and  deliver¬ 
ed,  the  plaintiff  ufually  counts  or  declares,  firft,  upon 
a  fettled  and  agreed  price  between  him  and  the  defend¬ 
ant ;  ask  that  they  bargained  for  20 1.;  and  left  he 
ffiould  fail  in  the  proof  of  this,  he  counts  likewife  upon 
a  quantum  valebant ;  that  the  defendant  bought  other 
goods,  and  agreed  to  pay  him  fo  much  as  they  were 
reafonably  worth :  and  then  avers  that  they  were 
worth  other  20 1.  and  fo  on  in  three  or  four  different 
fhapes ;  and  at  laft  concludes  with  declaring,  that  the 
defendant  had  refufed  to  fulfil  any  of  thefe  agreements, 
whereby  he  is  endamaged  to  fuch  a  value.  And  if  he 
proves  the  cafe  laid  in  any  one  of  his  counts,  though  he 
fails  in  the  reft,  he  {hall  recover  proportionable  da¬ 
mages.  This  declaration  always  concludes  with  thefe 
words,  “  and  thereupon  he  brings  fuit,*’  &c.  vide  pro- 
duett  fe&am,  fc,  Ry  which  words,  fuit  or  feet  a  ( a  fe- 
quendo),  were  anciently  underftood  the  witneffes  or  fol¬ 
lowers  of  the  plaintifF.  For  in  former  times,  the  law 
would  not  put  the  defendant  to  the  trouble  of  anfwering 
the  charge  till  the  plaintiff  had  made  out  at  leaft  a  pro¬ 
bable  cafe.  But  the  adual  produdion  of  the  fuit,  fefta, 
or  followers ,  is  now  antiquated,  and  hath  been  totally 
difufed,  at  leaft  ever  fince  the  reign  of  Edward  III. 
#  though  the  form  of  it  ftill  continues. 

At  the  end  of  the  declaration  are  added  al£b  the 


plaintiff’s  -common  pledges  of  profecution,  John  Doe  Pleadings, 
and  Richard  Roe ;  which,  as  we  elfewhere  obferve,  "* 

(fee  Writ),  are  now  mere  names  of  form;  though 
formerly  they  were  of  ufe  to  anfwer  to  the  king  for  the 
amercement  of  the  plaintiff,  in  cafe  he  were  nonfuited, 
barred  of  his  adion,  or  had  a  verdid  and  judgment - 
againft  him.  For  if  the  plaintiff  negleds  to  deliver  a 
declaration  for  two  terms  after  the  defendant  appears,  or 
is  guilty  of  other  delays  or  defaults  againft  the  rules  of 
law  in  any  fubfequent  ft  age  of  the  adion,  he  is  adjudged 
not  to  follow  or  purfue  his  remedy  as  he  ought  to  do  ; 
and  thereupon  a  nonfuit ,  or  non  profequitur ,  is  entered, 
and  he  is  faid  to  be  mu-prof’ d.  And  for  thus  deferring; 
his  complaint,  after  making  a  falfe  claim  or  complaint 
( pro  faifo  clamdre  fuo ),  he  fhall  not  only  pay  cofts  to  the 
defendant,  but  is  liable  to  be  amerced  to  the  king.  A 
retraxit  differs  from  a  nonfuit,  in  that  the  one  is  negative 
and  the  other  pofitive  :  the  nonfuit  is  a  default  and 
negled  of  the  plaintifF,  and  therefore  he  is  allowed  to 
begin  his  fuit  again  upon  payment  of  cofts ;  but  a  re¬ 
traxit  is  an  open  and  voluntary  renunciation  <5f  his  fuit-  - 
in  court ;  and  by  this  he  for  ever  lofes  his  adion.  A 
difcontinuance  is  fomewbat  fimilar  to  a  nonfuit ;  for  when 
a  plaintiff  leaves  a  cliafm  in  the  proceedings  of  his  caufe, 
as  by  not  continuing  the  proeefs  regularly  from  day  to 
day,  and  time  to  time,  as  he  ought  to  do,  the  fuit  is 
difeonrinued,  and  the  defendant  is  no  longer  bound  to 
attend  ;  but  the  plaintifF  muft  begin  again,  by  fuing  out  - 
a  new  original,  ufually  paying  cofts  to  his  antagonift. 

When  the  plaintiff  hath  ftated  his  cafe  in  the  decla¬ 
ration,  it  is  incumbent  on  the  defendant,  within  a  rea- 
fonable  time,  to  make  his  defence,  and  to  put  in  a  plea; 
or  eife  the  plaintiff  will  at  once  recover  judgment  by  de- 
fault,  or  nihil  dicit ,  of  the  defendant. 

Defence,  in  its  true  legal  fenfe,  fignifies  not  a  jufti- 
fication,  protedion,  or  guard,  which  is  now  its  popular 
fignification ;  but  merely  an  oppofing  or  denial  (from  the 
French  verb  defendre)  of  the  truth  or  validity  of  the 
complaint.  It  is  the  contejlatio  litis  of  the  civilians :  a 
general  affertion  that  the  plaintiff  hath  no  ground  of 
adion  5  which  affertion  is  afterwards  extended  and  main¬ 
tained  in  his  plea. 

Before  defence  made,  if  at  all,  cognizance  of  the 
fuit  muft  be  claimed  or  demanded;  when  any  perfon. 
or  body-corporate  hath  the  franchife,  not  only  of  hold¬ 
ing  pleas  within  a  particular  limited  jurifdidion,  but 
alfo  of  the  cognizance  of  pleas  ;  and  that  either  without 
any  words  exclufive  of  other  courts,  which  intitles  tht} 
lord  of  the  franchife,  whenever  any  fuit  that  belongs  ta 
his  jurifdidion  is  commenced  in  the  courts  at  Weftmin- 
fler,  to  demand  the  cognizance  thereof ;  or  with  fuch 
exclufive  words,  which  alfo  intitle  the  defendant  to  plead 
to  the  jurifdidion  of  the  court.  Upon  this  claim  of 
cognizance,  if  allowed,  all  proceedings,  fhall  ceafe  in  the 
fuperior  court,  and  the  plaintifF  is.  left  at  liberty  ta 
purfue  his  remedy  in  the  fpecial  jurifdidion.  As,  when, 
a  fcholar  or  other  privileged  perfon  of  the  univerfities. 
of  Oxford  or  Cambridge  is  impleaded  in  the  courts  at 
Weftminfter,  for  any  caufe  of  adion  whatfoever,  unlefs 
upon  a  queftion  of  freehold.  In  thefe  cafes,  by  the 
charter  of  thofe  learned  bodies,  confirmed  by  ad  of  par¬ 
liament,  the  chancellor,  or  vice-chancellor,  may  put  in 
a  claim  of  cognizance  ;  which,  if  made  in  due  rime  and 
form,  and  with  due  proof  of  the  fads  alleged,  is  regu¬ 
larly 
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larly  attorn!  by  ft.  I.  -»  be  ta-MW 
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headings.  larly  allowed  by  the  corns.. 
v»n  y-mmrmr  for£  full  defence  is  made  or  i 

are  a  fubmiffion  to  the  jurifdi&ion 


A-  K,  Kroucrht  againft  the  perfon  they  fhall  not  proceed  till  his  lull  age,  utUels  it  beup- 

dtus  s  w 

Glocefter,  6  Edw.  I.  c.  2.  in  writs  of  entry  fur  df- 


Hice,  or  if 

himfelf  who  > 

u  power  in  fuch  cafe  of  making  another  judge,  . 

After  defence  made,  the  defendant  mull  put  in  his 
plea.  But  before  he  defends,  if  the  fuit  is  commenced 
by  capias  or  laid  at,  without  any  fpecial  original,  he  is 
intitled  to  demand  one  imparlance,  or  licenha  loquendt ; 
and  may,  before  he  pleads,  have  more  granted  by  content 
of  the  court,  to  fee  if  he  can  end  the  matter  amicably 
without  farther  fuit,  by  talking  with  the  plaintiff:  a 
practice  which  is  fuppofed  to  have  arifen  from  a  principle 
Of  religion,  in  obedience  to  that  precept  of  the  gofpel, 

«  agree  with  thine  adverfary  quickly,  whilft  thou  art  m 
the  way  with -him."  And  it  may  be  obferved,  that  this 
gofpel-precept  has  a  plain  reference  to  the  Roman  law  of 
the  twelve  tables,  which  exprefsly  dire&ed  the  plaintiff 

and  defendant  to  make  up  the  matter  while  they  were  - .  „  r  . 

in  the  way,  or  going  to  the  praetor  \—in  via*  rem  uti  plead^fpeciallyduch  a^plea  as  ^mioUnt®_°^y  ^ 
pacent  orato .  There  are  alfo  many  other  previous  .fteps 
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feifm  \n  fome  particular  cafes,  and  in  actions  aunce- 
ftrel  brought  by  an  infant,  the  parol  (hall  not  demur; 
otherwife  he  might  be  deforced  of  his  whole  property, 
and  even  want  a  maintenance,  till  he  came  of  age. 
So  like  wife  in  a  writ  of  dower  the  heir  fliall  not  have 
his  age ;  for  it  is  neceffary  that  the  widow's  claim  be 
immediately  determined,  elfe  (he  may  want  a  prefent 
fubfiflence.  Nor  fhall  an  infant .  patron  have  it  in  a 
quare  impedit ,  fince  the  law  holds  it  neceffary  and  expe¬ 
dient  that  the  church  be  immediately  filled. 

When  thefe  proceedings  are  over,  the  defendant  muft 
then  put  in  his  excufe  or  plea.  See  Plea. 

It  is  a  rule  in  pleading,  that  no  man  be  allowed  to 


which  may  be  taken  by  a  defendant  before  he  puts  in  his 
plea.  He  may,  in  real  a&ions,  demand  a  view,  of  the 
thing  in  queftion,  in  order  to  afeertain  its  identity  and 
other  circumftances.  He  may  crave  oyer  of  the  writ,  or 
of  the  bond,  or  other  fpecialty  upon  which  the  a&ion  is 
brought ;  that  is,  .to  hear  it  read  to  him  ;  the  generality 
of  defendants  in  the  times  of  ancient  fimplicity  being 
fuppofed  incapable  to  read  it  themfelves :  whereupon 
the  whole  is  entered  verbatim  upon  the  record  ;  and  the 
^defendant  may  take  advantage  of  any  condition,^  or 
other  part  of  it,  mot’ftated  in  the  plaintiff's  declaration, 


ral  iffue,  or  a  total  denial  of  the  charge  ;  but  in  fuch 
cafe  he  fliall  be  driven  to  plead  the  general  iffue  in  terms, 
whereby  the  whole  queftion  is  referred  to  a  jury.  But 
if  the  defendant,  in  an  affize  or  a&ion  of  trefpafs,  be 
defirous  to  refer  the  validity  of  his  title  to  the  court 
rather  than  the, jury,  he  may  flate  his  title,  fpecially; 
and  at  the  fame  time  give  colour  to  the  plaintiff,  or  fup- 
pofe  him  to  have  an  appearance  or  colour  of  title,  bad 
indeed  in  point  of  law,  but  of  which  the  jury  are  not 
competent  judges.  As  if  his  own  true  title  is,  that  lie 
claims  by  feoffment  with  livery  from  A,  by  force  o£ 
which  he  entered  on  the  lands  in  queftion,  he  cannot 


In  real  aftions  alfo  the  tenant  may  pray  in  aid ,  or  call  for  plead  this  by  itfelf,  as  it  amounts  to  no  more  than  the 
•  -  ■  ‘  "  general  iffue,  nul  tort9  nul  dffeifm9  in  afiize,  or  not  guilty 

in  an  aftion  of  trefpafs.  But  he  may  allege  this  fpecially, 
provided  he  goes  farther,  and  fays,  that  the  plaintiff 
claiming  by  colour  of  a  prior  deed  of  feoffment,  without 
livery,  entered ;  upon  whom  he  entered  ;  and  may  then 
refer  himfelf  to  the  judgment  of  the  court  which  of  thefe 
two  titles  is  the  bell  in  point  of  law. 

When  the  plea  of  the  defendant  is  thus  put  in,  if  it 
does  not  amount  to  an  iffue  or  total  contradidlion  of 
the  declaration,  but  only  evades  it,  the  plaintiff  may 
plead  again,  and  reply  to  the  defendant’s  plea  :  Either 
traverfing  it,  that  is,  totally  denying  it ;  as  if,  on  an 
action  of  debt  upon  bond,  the  defendant  pleads  folvit 
ad  d\em9  that  he  paid  the  money  when  due  ;  here  the 
plaintiff  in  his  replication  may  totally  traverfe  this  plea, 
by  denying  that  the  defendant  paid  it :  Or  he  may  allege 
new  matter  in  contradi&ion  to  the  defendant’s  plea  ;  as 
when  the  defendant  pleads  no  award  made,  the  plaintiff 
may  reply,  and  fet  forth  an  adlual  award,  and  afiign  a 
breach :  Or  the  replication  may  confefs  and  avoid  the 
plea,  by  fome  new  matter  or  diftin&ion,  confident  with 
the  plaintiff’s  former  declaration  ;  as  in  an  action  for 
trefpaffing  upon  land  whereof  the  plaintiff  is  feized,  if 
the  defendant  fhows  a  title  to  the  land  by  defeent,  and 
that  therefore  he  had  a  right  to  enter,  and  gives  colour 
to  the  plaintiff,  the  plaintiff  may  either  traverfe  and 
totally  deny  the  fadl  of  the  defeent ;  or  he  may  confefs 
and  avoid  it,  by  replying,  that  true  it  is  that  fuch  de¬ 
feent 


the  afiiftance  of  another,  to  help  him  to  plead,  becaufe 
.of  the  feeblenefs  or  imbecility  of  his  own  eftate.  Thus 
a  tenant  for  life  may  pray  in  aid  of  him  that  hath  the 
inheritance  in  remainder  or  reverfion  ;  and  an  incumbent 
may  pray  in  aid  of  the  patron  and  ordinary  ;  that  is,  that 
they  fliall  be  joined  in  the  adlion,  and  help  to  defend  the 
title.  Voucher  alfo  is  the  calling  in  of  fome  perfon  to 
anfwer  the  a&ion,  that  hath  warranted  the  title  to  the 
tenant  or  defendant.  This  we  ftill  make  ufe  of  in  the 
form  of  common  recoveries,  which  are  grounded  on  a 
writ  of  entry ;  a  fpecies  of  action  that  relies  chiefly 
on  the  weaknefs  of  the  tenant’s  title,  who  therefore 
vouches  another  perfon  to  warrant  it.  If  the  vouchee 
appears,  he  is  made  defendant  inftead  of  the  voucher ; 
but  if  he  afterwards  makes  default,  recovery  fhall  be 
had  againft  the  original  defendant ;  and  he  fhall  recover 
an  equivalent  in  value  againft  the  deficient  vouchee.  In 
aflizes,  indeed,  where  the  principal  queftion  is,  whether 
tlie  demandant  or  his  anceftors  were  or  were  not  in  pof- 
feffion  till  the  oufter  happened,  and  the  title  of  the 
tenant  is  little  (if  at  all)  difeuffed,  there  no  voucher  is 
-allowed  ;  but  the  tenant  may  bring  a  writ  of  warraniia 
chart &  againft  the  warrantor,  to  compel  him  to  affift  him 
with  a  good  plea  or  defence,  or  elfe  to  render  damages 
and  tlie  value  of  the  lland,  if  recovered  againft  the 
tenant.  In  many  veal  actions  alfo,  brought  by  or  againft 
an  Infant  under  the  age  of  21  years,  and  alfo  in  a&ions 
of  debt  brought  againft  him,  as  heir  to  any  deceafed 
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'leading  feent  happened,  but  that  fince  the  defeent  the  defendant 
himfelf  demifed  the  lands  to  the  plaintiff  for  term  of  life. 
To  the  replication  the  defendant  may  rejoin,  or  put  in 
an  anfwer  called  a  rejoinder.  The  plaintiff  may  anfwer 
the  rejoinder  by  a  fur  rejoinder ;  upon  which  the  de¬ 
fendant  may  rebut,  and  the  plaintiff  anfwer  him  by  a 
fur- rebutter.  Which  pleas,  replications,  rejoinders,  fur- 
rejoinders,  rebutters,  and  fur-rebutters,  anfwer  to  the 
except  to,  replication  duplicatio ,  triplicate,  and  quadruplica¬ 
te,  of  the  Roman  laws. 

The  whole  of  this  procefs  is  denominated  the  plead¬ 
ing  ;  in  the  feveral  ftages  of  which  it  muft  be  carefully 
obferved,  not  to  depart  or  vary  from  the  title  or  defence 
which  the  party  has  once  infilled  on.  For  this  (which 
is  called  a  departure  in  pleading)  might  occafion  endlefs 
altercation.  Therefore  the  replication  mull  fupport  the 
declaration,  and  the  rejoinder  mufl  fupport  the  plea, 
without  departing  out  of  it.  As  in  the  cafe  of  pleading 
no  award  made  in  confequence  of  a  bond  of  arbitration, 
to  which  the  plaintiff  replies,  fetting  forth  an  adlual 
award ;  now  the  defendant  cannot  rejoin  that  he  hath 
performed  this  award,  for  fnch  rejoinder  would  be  an 
entire  departure  from  his  original  plea,  which  alleged  that 
no  fuch  award  was  made  :  therefore  he  has  now  no  other 
choice,  but  to  traverfe  the  fa&  of  the  replication,  or 
elfe  to  demur  upon  the  law  of  it. 

Again,  all  duplicity  in  pleading  mull  be  avoided. 
Every  plea  muft  be  fimple,  entire,  conne&ed,  and  con¬ 
fined  to  one  fingle  point :  it  mtift  never  be  entangled 
with  a  variety  of  diftind  independent  anfwers  to  the 
fame  matter ;  which  muft  require  as  many  different  re¬ 
plies,  and  introduce  a  multitude  of  iffues  upon  one  and 
the  fame  difpute.  For  this  would  often  embarrafs  the 
jury,  and  fometimes  the  court  itfelf,  and  at  all  events 
would  greatly  enhance  the  expence  of  the  parties.  Yet 
it  frequently  is  expedient  to  plead  in  fuch  a  manner  as 
to  avoid  any  implied  admiffion  of  a  fad,  which  cannot 
with  propriety  or  fafety  be  politively  affirmed  or  denied. 
And  this  may  he  done  by  what  is  called  a  p"oteflcit\on  ; 
whereby  the  party  interpofes  an  oblique  allegation  or 
denial  of  fome  fad,  protefting  (by  the  gerund,  prote flan- 
do)  that  fuch  a  matter  does  or  does  not  exift  ;  and  at 
the  fame  time  avoiding  a  dired  affirmation  or  denial. 
Sir  Edward  Coke  hath  defined  a  proteftation  (in  the 
pithy  dialed  of  that  age)  to  be,  “  an  exclufion  of  a 
conclufion.”  For  the  ufe  of  it  is,  to  fave  the  party 
from  being  concluded  with  refped  to  fome  fad  or  cir- 
cumftance  which  cannot  be  diredly  affirmed  or  denied 
without  falling  into  duplicity  of  pleading  ;  and  which 
yet,  if  he  did  not  thus  enter  his  proteft,  he  might  be 
deemed  to  have  tacitly  waved  or  admitted.  Thus,  while 
tenure  in  villainage  fubfifted,  if  a  villain  had  brought  an 
aftion  againft  his  lord,  and  the  lord  was  inclined  to  try 
the  merits  of  the  demand,  and  at  the  fame  time  to  pre¬ 
vent  any  conclulicn  againft  himfelf  that  he  had  waved 
bis  figniory ;  he  could  not  in  this  cafe  both  plead  affir¬ 
matively  that  the  plaintiff  was  his  villain,  and  alfo  take 
iffue  upon  the  demand ;  for  then  his  plea  would  have 
been  double,  as  the  former  alone  would  have  been  a  good 
bar  to  the  adion  ;  but  he  might  have  alleged  the  villai¬ 
nage  of  the  plaintiff  by  way  of  proteftation,  and  then 
have  denied  the  demand-  By  this  means  the  future  vaf- 
falagc  of  the  plaintiff  was  faved  to  the  defendant,  in  cafe 
the  iffue  was  found  in  his  (the  defendant’s)  favour;  for 
the  proteftation  prevented  that  conclufion  which  would 


otherwife  have  refulted  from  the  reft  of  his  defence,  Pleadings 
that  he  had  enfranchifed  the  plaintiff,  fince  no  villain  tl 
could  maintain  a  civil  adion  againft  his  lord.  So  alfo  I  iea  urc\ 
if  a  defendant,  by  way  of  inducement  to  the  point  of  his  *  * 
defence,  alleges  (among  other  matters)  a  particular  mode 
of  feifin  or  tenure  which  the  plaintiff  is  unwilling  to 
admit,  and  yet  defires  to  take  iffue  on  the  principal 
point  of  the  defence,  he  muft  deny  the  feifin  or  tenure 
by  way  of  proteftation,  and  then  traverfe  the  defenfive 
matter.  So,  lailly,  if  an  award  be  fet  forth  by  the 
plaintiff,  and  he  can  affign  a  breach  in  one  part  of  it 
(viz.  the  non-payment  of  a  fum  of  money),  and  yet  is 
afraid  to  admit  the  performance  of  the  reft  of  the  award, 
or  to  aver  in  general  a  non-performance  of  any  part  of 
it,  left  fomething  fhould  appear  to  have  been  performed; 
he  may  fave  to  himfelf  any  advantage  he  might  hereafter 
make  of  the  general  non-performance,  by  alleging  that 
by  proteftation,  he  can  plead  only  the  non-payment  of  the- 
money. 

In  any  ftage  of  the  pleadings,  when  either  fide  ad¬ 
vances  or  affirms  any  new  matter,  he  ufually  (as  was 
faid)  avers  it  to  be  true  ;  “  and  thi3  he  is  ready  to  ve¬ 
rify.”  On  the  other  hand,  when  either  fide  traverfes  or 
denies  the  fads  pleaded  by  his  antagonift,  he  ufually 
tenders  an  iffue ,  as  it  is  called  ;  the  language  of  which 
is  different  according  to  the  party  by  whom  it  is  ten¬ 
dered  :  for  if  the  traverfe  or  denial  comes  from  the  de¬ 
fendant,  the  iffue  is  tendered  in  this  manner,  “  And  of 
this  he  puts  himfelf  upon  the  country,”  thereby  fubmit- 
ting  himfelf  to  the  judgment  of  his  peers:  but  if  the 
traverfe  lies  upon  the  plaintiff,  he  tenders  the  iffue  or 
prays  the  judgment  of  the  peers  againft  the  defendant  fix 
another  form  ;  thus,  “  and  this*  he  prays  may  be  in¬ 
quired  of  by  the  co  untry. ” 

But  if  either  fide  (as,  for  inftance,  the  defendant) 
pleads  a  fpecial  negative  plea,  not  traverfing  or  denying 
any  thing  that  was  before  alleged,  but  difclofmg  fome 
new  negative  matter ;  as  where  the  fuit  is  on  a  bond 
conditioned  to  perform  an  award,  and  the  defendant 
pleads,  negatively,  that  no  award  was  made  ;  he  tender® 
no  iffue  upon  this  plea,  becaufe  it  does  not  yet  appear 
whether  the  fad  will  be  difputed,  the  plaintiff  not  ha¬ 
ving  yet  afferted  the  exiftence  of  any  award :  but  when 
the  plaintiff  replies,  and  fets  forth  an  actual  fpecifie 
award,  if  then  the  defendant  traverfes  the  replication,, 
and  denies  the  making  of  any  fuch  award,  he  then,  and 
not  before,  tenders  an  iffue  to  the  plaintiff.  For  when 
in  the  courfe  of  pleading  they  come  to  a  point  which  is 
affirmed  on  one  fide  and  denied  on  the  other,  they  are 
then  faid  to  be  at  iffue  ;  all  their  debates  being  at  laft 
contracted  into  a  fingle  point,  which  muft  now  be  de¬ 
termined  either  in  favour  of  the  plaintiff  or  of  the  defen¬ 
dant.  See  Issue. 

PLEASING,  art  off  See  Politeness. 

PLEASURE  is  a  word  fo  univerfally  underftood  as. 
to  need  no  explanation.  Lexicographers,  however,  who 
muft  attempt  to  explain  every  wo*d»  call  it  “  the  grati¬ 
fication  of  the  mind  or  fenfes.”  It  is  diredly  oppofite 
to  Pain,  and  conftitutes  the  whole  of  pofitive  happinefs 
as  that  does  of  mifery.  m  ^ 

The  Author  of  Nature  has  fumifhed  us  with  many^v/^'vr*-* 
pleafures,  as  well  as  made  us  liable  to  many  pain3  ;  an dMique, 
we  are  fufceptible  of  both  in  fome  degree  as  foon  as 
have  life  and  are  endowed  with  the  faculty  of  Tenfation. 

A  French  writer,  in  a  work*  which  once  railed  'high  tom.**  5 
6  expedatiuns. 
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,Itfsafure.  txpeftations,  contends,  that  a  child  in  the  womb  of  its 

1 - * -  mother  feels  neither  pleafure  nor  pain.  Thefe  ien- 

fations  (fays  he)  are  not  innate;  they  have  their  origin 
from  without ;  and  it  is  at  the  moment  of  our  birth  that 
the  foul  receives  the  firft  impreflions ;  impreflions  flight 
and  fuperficial  at  the  beginning,  but  which  by  time  and 
repeated  a&s  leave  deeper  traces  in  the  fenfonum,  and 
become  more  extenfive  and  more  lafting.  It  is  when 
the  child  fends  forth  its  firft  cries  that  feniibility  or  the 
faculty  of  fenfation  is  produced,  which  in  a  fhort  time 
gathers  ftrength  and  {lability  by  the  impreflion  of  exte¬ 
rior  objeas.  Pleafure  and  pain  not  being  innate,  mid 
being  only  acquired  in  the  fame  manner  a$  the  qualities 
which  we  derive  from  inftrnaion,  education,  and  fociety, 
it  follows  that  we.  learn  to  fuffer  and  enjoy  as  we  leani 
any  other  faience*” 

This  is  ftrange  reafoning  andltrange  language.  1  hat 
fenfations  are  not  innate  is  univerfally  acknowledged  ; 
but  it  does  not  therefore  follow  that  the  foul  receives  its 
firft  impreflions  and  firft  fenfations  at  the  moment  of 
birth.  The  child  has  life,  the  power  of  locomotion, 
arid  the  fenfe  of  touch,  long  before  it  is  born;  and 
every  mother  will  tell  this  philofopher,  that  an  infant 
unborn  exhibits  fymptoms  both  of  pain  and.  of  plea¬ 
fure.  That  many  of  our  organs  of  fenfe  are  improved 
by  uft  i§  incontrovertible  ;  but  it  is  fo  far  from  being 
true  that  our  fenfible  pleafures  become  more  exquifite 
by  being  often  repeated,  that  the  dire&  contrary  is  ex¬ 
perienced  of  far  the  greater  part  of  them  ;  and  though 
external  obje&s,  by  making  repeated  impreflions  on  the 
fenfes,  certainly  leave  deeper  traces  on  the  memory  than 
,  an  objeft  once  perceived  can  do,  it  by  no  means  follows 
that,  thefe  impreflions  become  the  more  delightful  the 
more  familiar  that  they  are  to  us.  That  we  learn  to 
fuffer  and  enjoy  as  we  learn  any  other  faience,  is  a  moft 
extravagant  paradox  ;  for  it  is  felf-evident  that  we  can¬ 
not  live  without  being  capable  in  fame  degree  both  of 
fuffering  and  enjoyment,  though  a  man  may  certainly 
live  to  old  age  in  profound  ignorance  of  all  the  faien- 
ces. 

The  fame  writer  affures  us,  indeed,  that  fenfation  is 
not  neceffary  to  human  life.  u  Philofophers  (fays  he) 
make  mention  of  a  man  who  had  loft  every  kind  of  feel¬ 
ing  in  every  member  of  his  body :  he  was  pinched  or 
pricked  to  no  purpofe.  Meanwhile  this  man  made  ufe 
of  all  Ills  members ;  he  walked  without  pain,  he  drank, 
ate,  and  flept,  without  perceiving  that  he  did  fo.  Sen- 
fible  neither  to  pleafure  nor  pain,  he  was  a  true  natural 
machine.” 

To  the  tale  of  thefe  anonymous  philofophers  our  au¬ 
thor  gives  implicit  credit,  whilft  he  favours  us  at  the 
fame  inftant  with  the  following  argumentation,  which 
completely  proves  its  falfehood.  u  It  is  true  that  fen¬ 
fation  is  a  relative  quality,  fufaeptible  of  increafe  and 
diminution  ;  that  it  is  not  neceffary  to  exiftence ;  and 
that  one  might  live  without  it ;  but  in  this  cafe  he 
would  live  as  an  automaton,  without  feeling  pleafure 
.or  pain  ;  and  he  would  poffefs  neither  idea,  nor  re¬ 
flection,  nor  defire,  nor  paflion,  nor  will,  nor  fenti- 
ment ;  his  exiftence  would  be  merely  pafiive,  he  would 
live  without  knowing  it,  and  die  without  apprehen- 
fion.” 

But  if  this  man  of  the  philofophers,  whom  our  au¬ 
thor  calls  an  automaton ,  and  a  true  natural  machine ,  had 
^either  idea,  nor  defire y  nor  pajpon,  nor  w!l>  no xfentiment 
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(and  without  fenfation  he  certainly  could  have  none  of  Plcafa 
them),  what  induced  him  to  'walk,  eat,  or  drink,  or  to 
ceafe  from  any  of  thefe  operations  after  they  were  ac¬ 
cidentally  begun  ?  The  inftances  of  the  automata  which 
played  on  the  flute  and  at  chefs  are  not  to  the  purpofe 
for  which  they  are  adduced  ;  for  there  is  no  parallel 
between  them  and  this  natural  machine,  unlefs  the  phi¬ 
lofophers  wound  up  their  man  to  eat,  drink,  walk,  or 
fit,  as  Vacanfon  and  Kempeler  wound  up  their  automa¬ 
ta  to  play  or  ceafe  from  playing  on  the  German  flute 
andatchefs.  See  Androides. 

Our  author  having  for  a  while  fported  with  thefe 
harmlefs  paradoxes,  proceeds  to  put  the  credulity  of  his 
leader  to  the  tell  with  others  of  a  very  contrary  ten¬ 
dency.  He  inftitutes  an  inquiry  concerning  the  fupe- 
riority,  in  number  and  degree,  of  the  pleafures  enjoyed 
by  the  different  orders  of  men  in  fociety ;  and  labours, 
not  indeed  by  argument,  but  by  loofe  declamation,  to 
propagate  the  belief  that  happinefs  is  very  unequally 
diftributed.  The  pleafures  of  the  rich,  he  fays,  muft 
be  more  numerous  and  exquifite  than  thofe  of  the  poor ; 
the  nobleman  muft  have  more  enjoyments  than  the  ple¬ 
beian  of  equal  wealth  ;  and  the  king,  according  to  him, 
muft  be  the  happieft  of  all  men.  He  owns,  indeed,  that 
although  u  birth,  rank,  honours,  and  dignity,  add  to 
happinefs,  a  man  is  not  to  be  confidered  as  miferable 
becaufe  he  is  born  in  the  lower  conditions  of  life.  A  mail 
may  be  happy  as  a  mechanic,  a  merchant,  or  a  labourer, 
provided  he  enters  into  the  fpirit  of  his  profeflion,  and 
has  not  imbibed  by  a  mifplaced  education  thofe  fenti- 
ments  which  make  his  condition  infupportable.  Hap- 
pinefs  is  of  eafy  acquifition  in  the  middling  ftations  of 
life  ;  and  though  perhaps  we  are  unable  to  know  or  to 
rate  exa&ly  the  pleafure  which  arifes  from  contentmeht 
and  mediocrity,  yet  happinefs  being  a  kind  of  aggre¬ 
gate  of  delights,  of  riches,  and  of  advantages  more  or 
lefs  great,  every  perfon  muft  have  a  lhare  of  it ;  the  di- 
vifion  is  not  exa&ly  made,  but  all  other  things  equal, 
there  will  be  more  in  the  elevated  than  in  the  inferior 
conditions  of  fociety  5  the  enjoyment  will  be  more  felt, 
the  means  of  enjoying  more  multiplied,  and  the  plea¬ 
fures  more  varied.  Birth,  rank,  fortune,  talents,  wit, 
genius,  and  virtue,  are  then  the  great  fources  of  happi¬ 
nefs  :  thofe  advantages  are  fo  confiderable,  that  we  fee 
men  contented  with  any  one  of  them,  but  their  union 
forms  fupreme  felicity. 

“  There  is  fo  vaft  a  difference,  fays  Voltaire,  between 
a  man  who  has  made  his  fortune  and  one  who  has  to 
make  it,  that  they  are  fcarcely  to  be  confidered  as  crea-. 
tures  of  the  fame  kind.  The  fame  thing  may  be  faid 
of  birth,  the  greateft  of  all  advantages  in  a  large  fo¬ 
ciety  ;  of  rank,  of  honours,  and  of  great  abilities.  How 
great  a  difference  is  made  between  a  perfon  of  high 
birth  and  a  tradefman  ;  between  a  Newton  or  Defcar- 
tes  and  a  fimple  mathematician  ?  Ten  thoufand  foldiers 
are  killed  on  the  field  of  battle,  and  it  is  fcarcely  men¬ 
tioned  ;  but  if  the  general  falls,  and  efpricially  if  he  be  a 
man  of  courage  and  abilities,  the  court  and  city  are 
filled  with  the  news  of  his  death,  and  the  mourning  is 
univerfal. 

“  Frederic  the  Great,  the  late  king  of  Prufiia,  felt 
in  a  more  lively  manner  than  perhaps  any  other  man 
the  value  of  great  talents.  I  would  willingly  renounce, 
faid  he  to  Voltaire,  every  thing  which  is  an  obje&  of 
defire  and  ambition  to  man  ;  but  I  am  certain  if  I  were 

S  '  »ot 
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not  a  prince  I  ftiould  be  nothing.  Your  merit  alone 
would  gain  you  the  efteeny  and  envy,  and  admiration  of 
the  world ;  but  to  fecure  refpeft  for  me,  titles,  and  ar¬ 
mies,  and  revenues,  are  abfolutely  neceftary.” 

For  what  purpofe  this  account  of  human  happinefs 
was  publifhcd,  it  becomes  not  us  to  fay.  Its  obvious 
tendency  is  to-  make  the  lower  orders  of  fociety  difcon- 
tented  with  their  {late,  and  envious  of  their  fuperiors  ; 
and  it  is  not  unreafonable  to  fuppofe,  that  it  contributed 
in  feme  degree  to  excite  the  ignorant  part  of  the  author’s 
countrymen  to  the  commifhon  of  thofe  atrocities  of 
which  they  have  fmee  been  guilty.  That  fuch  was  his 
intention,  the  following  extract  will  rot  permit  us  to 
believe  ;  for  though  in  it  the  author  attempts  to  fup- 
port  the  fame  fulfe  theory  of  human  happinefs,  he  men¬ 
tions  -virtuous  kings  with  the  refpeft  becoming  a  loyal 
fubjeft  of  the  unfortunate  Louis,  whole  dutiable r  he 
feems  to  have  intentionally  drawn,  and  wliofe  death  by 
the  authority  of  a  favage  fadlion  he  has  in  effect  fore¬ 
told. 

u  Happinefs,  in  a  Hate  of  fociety,  takes  the  moll 
^variable  forms  :  it  is  a  Proteus  fufceptible  of  every  kind 
of  metamorphofis :  it  is  different  in  different  men,  in 
different  ages,  and  in  different  conditions.  &o.  The 
pleafures  of  youth  are  very  different  from  thofe  of  old 
age  :  what  affords  enjoyment  to  a  mechanic  would  be 
fupreme  mifeiy  to  a  nobleman  ;  and  the  amufements  of 
the  country  would  appear  iufipid  in  the  capital.  Is 
there  then  nothing  fixed  with  regard  to  happinefs  ?  Is 
it  of  all  things  the  moft  variable  and  the  moll  arbitrary? 
Or,  in  judging  of  it,  is  it  impnflible  to  find  a  ilandard 
by  which  we  can  determine  the  limits  of  the  greateft 
good  to  which  man  can  arrive  in  the  prefent  flate  ? 
It  is  evident  that  men  form  the  fame  ideas  of  the  beau¬ 
tiful  .and  fublime  in  nature,  and  of  right  and  wrong  in 
^morality,  provided  they  have  arrived  at  that  degree  of 
improvement  and  civilization  of  which  human  nature  is 
fufceptible  ;  and  that  different  opinions  on  thefe  fub- 
jedls  depend  on  different  degrees  of  culture,  of  educa¬ 
tion,  and  of  improvement.  The  fame  thing  may  be 
advanced  with  regard  to  happinefs :  all  men,  if  equal 
with  refpe6t  to  their  organs,  w  ould  form  the  very  fame 
ideas  on  this  fubjedt  if  they  reached  the  degree  of  im¬ 
provement  of  which  we  are  prefently  fpeaking  ;  and  in 
fa 61,  do  we  not  fee  in  the  great  circles  at  Rome,  at 
Vienna,  at  London,  and  Paris,  that  thofe  who  are  called 
people  of  fafhion,  who  have  received  the  fame  education, 
have  nearly,  the  fame  tafle,  the  fame  defires,  and  the 
fame  fpirit  for  enjoyment  ?  there  is  doubtlefs  a  certain 
degree  of  happinefs  to  be  enjoyed  in  every  condition 
of  life ;  but  as  there  are  fome  conditions  preferable  to 
others,  fo  are  there  degrees  of  happinefs  greater  and  lefs  ; 
and  if  we  were  to  form  an  idea  of  the  greatell  poftible 
in  the  prefent  ftate,  it  perhaps  would  be  that  of  a  fo- 
vereign,  mailer  of  a  great  empire,  enjoying  good  health 
and  a  moderate  fpirit ;  endowed  with  piety  and  virtue, 
wliofe  whole  life  was  employed  in  a<fts  of  juilice  and 
mercy,  and  who  governed  by  fixed  and  immoveable  laws. 
Such  a  king  is  tire  image  of  the  divinity  on  earth,  and 
he  ntuil  be  the  idol  of  a  wife  people.  His  whole  life 
fhoiild  prefent  a  pidlure  of  the  moft  auguft  felicity.  Al¬ 
though  fueh  fovercigns  are  rare,  yet  we  are  not  without 
examples  of  them.  Ancient  hiftory  affords  us  Titus  and 
Marcus  Aurelius,  and  the  prefent  age  can  boaff  of  piety 
Vol.  XV.  Part  I. 


and  munificence  in  the  chata&er  of  fome  of  its  kings.  Pleafure, 
This  ftate  of  the  greateft.  happinefs  to  which  man  can  ~~ — v 
reach  not  being  ideal,  it  will  ferve  as  a  Ilandard  of  com- 
parifon  by  which  happinefs  and  mifery  can  be  eftimated 
in  all  civilized  countries.  He  is  ns  happy  as  a  king ,  is 
a  proverbial  exprefiion,  becaufe  we  believe  with  juftiee 
tiiat  royalty  is  the  extreme  limit  of  the  greateft  enjoy¬ 
ments  ;  and  in  fa£l,  happinefs  being  the  Work  of  man, 
that  condition  which  comprehends  all  the  degrees  of 
power  and  of  glory,  which,  is  the  fource  of  honour  and 
of  dignity,  and  which  fuppofes  in  the  perfon  inverted 
with  it  all  means  of  enjoyment  either  for  himfeif  or 
others,  leaves  nothing  on  this  earth  to  which  any  rea- 
fonable  man  would  give  the  preference. 

“  Wc  can  find  alio  in  this  high  rank  the  extreme  of 
the  greateft  evils  to  which  the  condition  of  nature  h 
expofed.  A  king  condemned  to  death,  and  perifhing 
on  a  fcaflold,  by  the  authority  of  a  fadlion,  while  at  the 
fame  time  he  had  endeavoured  by  every  means  in  his 
power  to  promote  the  general  happinefs  of  his  fubje6l«, 
is  the  moft  terrible  and  ftriking  example  of  human  mi- 
lery ;  for  if  it  be  true  that  a  crown  is  the  greateft  of 
all  bltftings,  then  the  lots  of  it,  and  at  the  fame  time  the 
lofs  of  life  by  an  ignominious  and  unjuft  fentence,  are  of 
all  calamities  the  moll  dreadful. 


u  It  is  alfo  in  the  courts  of  kings  that  we  find  the 
moft  amiable  and  perfefl  chara6lers ;  and  it  is  there 
where  true  grandeur,  true  politenefs,  the  bell  tone  of 
manners,  the  moft  amiable  graces,  and  the  moft  emi¬ 
nent  virtue^,  are  completely  eftablilhed.  It  is  in  courts 
that  men  feem  to  have  acquired  their  greateft  improve¬ 
ment  :  Whofoever  has  feen  a  court,  fays  La  Bruyere,  has 
feen  the  world  in  the  moft  beautiful,  the  moft  enchant¬ 
ing,  and  attractive  colours.  The  prejudices  of  mankind 
In  behalf  of  the  great  are  fo  excclhve,  that  if  they  in¬ 
clined  to  be  good  they  would  be  almoft  the  objects  of 
adoration.” 


In  this  paffage  there  are  doubtlefs  many  juft  obfer- 
vations;  but  there  is  at  leaft  an  equal  number  of  others 
both  fulfe  and  dangerous.  That  a  crown  is  the  great- 
eft  of  earthly  blelungs,  and  that  it  is  in  the  courts  of 
kings  that  we  meet  with  the  moft  amiable  and  perftft 
chara6lers,  are  pofitions  which  a  true  philofopher  will 
not  admit  but  with  great  limitations.  The  falfehood  of 
the  author’s  general  theory  refpe6ling  the  unequal  dif- 
tribution  of  happinefs  in  fociety,  we  need  not  walle  time 
in  expofing.  It  Is  fufticiently  expofed  in  other  articles 
of  this  work,  and  in  one  of  them  by  a  writer  of  a  very 
fuperior  order  (See  Happiness  ;  and  Moral  Philo - 
fophyy  Part  II.  chap,  ii.)  He  enters  upon  other  fpecu- 
lations  relpedliog  the  pleafures  and  pains  of  favages, 

Avliich  are  ingenious  and  worthy  of  attention  ■;  but  be¬ 
fore  we  proceed  to  notice  them,  it  will  be  proper  to 
confider  the  connexion  which  fubfifts  between  pleafure  ' 
and  pain. 

u  That  the  ceffation  of  pain  is  accompanied  by  plea¬ 
fure,  is  a  fa6l  (fays  a  philofopher  of  the  firft  rankf )  fDr  Sayefr, 
which  has  been  repeatedly  obferved,  but  perhaps  not 
fufticiently  accounted  for.  Let  us  fuppofe  a  perfon  in 
a  ftate  of  indifference  as  to  heat.  Upon  coming  near 
a  fire,  he  will  experience  at  full  an  agreeable  warmth, 
i .  e .  pleafure.  If  the  heat  be  increaled,  this  ftate  of 
pleafure  will,  after  a  time,  be  converted  Into  one  of 
pain,  from  the  increafed  adtion  upon  the  nerves  and 
H  brain, 
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Pleafti/e.  brain,  the  undoubted  organs  of  al] LbodayTyfat i°n®' 

'  Let  the  heat  now  be  gradually  withdrawn,  the  ntjrvou 
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account  of  the  pleafures  and  pains  of  favages.  “  Every 
age  (fays  he)  has  its  different  pleafures  ;  but  if  we  were 
to  imagine  that  thofe  of  childhood  are  equal  thofe 


Picafu- 


fyftem  muft  acquire  again 
{late  of  agreeable  warmth 

fing  through  that  ftate  it  t1lat  a  ftate  of  either  natural  or  moral,  are  not  untotaea  to  rne  iniant ; 

Lrom  this  taft  then  7  intTonl  the  moft  perfeft  mafic  is  a  vain  uoife  ;  the  moft  exqui- 

pleafure  may  be  pufhed  on  ti  ^;on  whlch  fite  perfumes  and  difhes  highly  feafoned  offend  his 

of  pam  •,  and,  on  t  le  o  ler  ’  „  induce  at  a  young  organs  inftead  of  affording  delight ;  his  touch  is 

produces  pain  will,  if  it  go  f  ^  Tlip  Liperfea ;  forty  days  elapfe  before  the  child  gives  any 

fign  of  laughter  or  of  weeping  ;  his  cries  and  groans 


produces  pain  will,  it  it  go  oir  grauuauy, 
certain  period  of  its  decreafe  a  ftate  of  pleafure-  The 
fame  reafoning  which  has  thus  been  applied  to  the  body 
’  ’  ,r  ■  the  mind.  Total  languor  of 
degree  of  action  or 


may  be  extended  alfo  to 
mind  is  not  fo  plcafant  as  a  certain  v 
emotion  ;  and.  emotions  pleafant  at  one  period  may  be 
increafed  till  they  become  painful  at  another  ;  whilit 
painful  emotions,  as  they  gradually  expire,  will*  at  a 
certain  period  of  their  decreafe,  induce  a  Hate  of  plea¬ 
sure.  Hence  then  we  are  able  to  explain  why  pleaiure 
Should  arife  in  all  cafes  from  the  gradual  ceffation  of  any 
adlion  or  emotion  which  produces  pain.” 

The  fame  author  maintains,  that  from  the  mere  re¬ 
moval  of  paifr,  whether  by  degrees  or  inftantaneoufly, 
we  always  experience  pleafure ;  and  if  the  pain  remo¬ 
ved  was  exquifite,  what  he  maintains  is  certainly  true. 


To  account  for  this  phenomenon  he  lays  down  the  fol¬ 
lowing  law  of  nature,  which  experience  abundantly  con¬ 
firms,  viz,  “  that  the  temporary  withdrawing  of  any 
a&ion  from  the  body  or  mind  Invariably  renders  them 

more  fufceptible  of  that  a&ion  when  again  produced.”  -  s  J  .  r  ,  .  , 

Thus  after  lonr  failing,  the  body  is  more  fufceptible  of  lflence,  an  abundance  of  that  kind  of  happmefs  which  is 
the  effe&s  of  food  than  if  the  ftomach  had  been  lately  fa-  confined  in  fome  fort  to  all  the  obje&s; winch,  furround 
tisfied-  the  a&ion  of  ilrong  liquors  is  found  to  be  great-  them  :  but  if  aU  beings  were  happy  on  the  fame  condi- 
er  on  thofe  who  ufe  them  fcldom  than  on  fuch  as  are  in  tions,  focicty  wouldjbe  at  no  expence  in  procuring  the 


before  that  period  are  not  accompanied  with  tears ;  his 
countenance  expreffes  no  paflion  ;  the  parts  of  his  face 
bear  no  relation  to  the  fentiments  of  the  foul,  and  are 
moreover  without  confiilency.  Children  .are  but  little 
affected  with  cold  ;  whether  it  be  that  they  feel  lets, 
or  that  the  interior  heat  is  greater  than  in  adults.  In 
them  all  the  impreftions  of  pleafure  and  pain  are  tran- 
fitory  ;  their  memory  has  fcarcely  begun  to  unfold  its 
powers  ;  they  enjoy  nothing  but  tlie  prefent  moment ; 
they  weep,  laugh,  and  give  tones  of  fatisfa&ion  without 
confcioufnefs,  or  at  leaft  without  refle&ion  ;  their  joy 
is  confined  to  the  indulgence  of  their  little  whims,  and 
conftraint  is  the  greatell  of  their  misfortunes  ;  few 
things  amufe,  and  nothing  fatisfies  them.  In  this  happy 
condition  of  early  infancy  nature  is  at  the  whole  expence 
of  liappinefs ;  and  the  only  point  is  not  to  contradi& 
her.  What  defires  have  children  ?  Give  them  liberty 
in  all  their  movements,  and  they  have  a  plenitude  of  ex-- 


the  habit  of  drinking  them.  Thus,  too,  with  refpedl  to 
the  mind;  if  a  perfon  be  deprived  for  a  time  of  his 
friend’s  fociety,  or  of  a  favourite  amufement,  the  next 
vifit  of  his  friend,  or  the  next  renewal  of  his  amufement, 
is  attended  with  much  more  pleafure  than  if  they  had 
never  been  withheld  from  him. 

“  To  apply  this  law  to  the  cafe  of  a  perfon  fuddenly 
relieved  from  acute  pain.  While  he  labours  with  fuch 
pain,  his  mind  is  fo  totally  occupied  by  it,  that  he  is 
unable  to  attend  to  his  cuitomary  purfuits  or  amufe- 
ments.  He  becomes  therefore  fo  much  more  fufcep¬ 
tible  of  their  a&ion,  that  when  they  are  again  prefented 
to  him,  he  is  raifed  above  his  ufnal  indifference  to  po- 
frtive  pleafure.  But  all  pains  do  not  proceed  from  an 
excefs  of  a&ion.  Many  of  them  arife  from  reducing  the 
body  or  the  mind  to  a  ftate  below  indifference.  Thus, 
if  a  perfon  have  juft  fufneient  warmth  in  his  body  to 
k,eep  him  barely  at  eafe  or  in  a  ftate  of  indifference,  by 
withdrawing  this  heat  a  ftate  of  uneafinefs  or  pain  is 
produced ;  and  if  in  a  calm  ftate  of  mind  one  be  made 
acquainted  with  a  melancholy  event,  his  quiet  is  inter¬ 
rupted,  and  he  fmks  below  indifference  into  a  painful 
ftate  of  mind.  If  now,  without  communicating  any 
new  fource  of  pofitive  pleafure,  we  remove  in  the  former 
cafe  the  cold,  and  in  the  latter  the  grief,  the  perfons 
.  from  whom  they  are  removed  will  experience  real  plea¬ 
fure.  Thus,  then,  whether  pain  arifes  from  excefs  or 
deficiency  of  a&ion,  the  gradual  or  the  fudden  removal 
t  T)ifqu*j*~  of  it  muft  be  in  all  cafes  attended  with  pleafure  J.”  It 
tK.ni  Mrta-  *g  eqUa]iy  true  that  the  gradual  or  fudden  removal  of 
^Literary  "  pleafure  is  attended  with  pain. 

Welire  now  .prepared  t a  examine  our  French  author’s 


liappinefs  of  the  different  individuals  who  compofe  it. 
Senfation  is  the  foundation  of  reflection;  it  is  the  prim 
cipal  attribute  of  the  foiil ;  it  is  by  this  that  man  is  ele-> 
vated  to  fublime  fpecnlatious,  and  fecures  his  dominion 
Over  nature  and  himfelf.  This  quality  is  not  ftationary, 
but  fufceptible,  like  all  other  relative  qualities,  of  in- 
creafe  and  decay,  of  different  degrees  of  ftrength  and  im 
tenfenefs  :  it  is  different  in  different  men  ;  and  in  the 
fame  man  it  increafes  from  infancy  to  youth,  from  youth 
to  confirmed  manhood  :  at  this  period  it  flops,  and  gra¬ 
dually  declines  as  we  proceed  to  old  age  and.  to  fecond 
childifhnefs.  Confidered  phyfically,  it  varies .  according 
to  age,  confutation,  climate,  and  food ;  confidered •. 
in  a  moral  point  of  view,  it  takes  its  different  appear: 
ances  from  individual  education,  and  from  the  habits  of 
fociety ;  for  man  in  a  ftate  of  nature  and  fociety,  with 
regard  to  fenfation  and  the  unfolding  of  his  powers, 
may  be  confidered  as  two  diftinCl  beings  :  and  if  one 
were  to  make  a  calculation  of  pleafure  in  the  courfe  of 
human  life,  a  man  of  fortune  and  capacity  enjoys  more 
than  ten  thoufand  favages. 

“  Pleafure  and  pain  being  relative  qualities,  they  may. 
be  alrnoft  annihilated  in  the  moment  of  vehement  paf- 
fion.  In  the  heat  of  battle,  for  example,  ardent  and 
animated  fpirits  have  not  felt  the  pain  ©f  their  wounds  ; 
and  minds  ft rongly  penetrated  with  fentiments.  of  religion, 
enthufiafm,  and  humanity,  have  fupported  the  moft  cruel 
torments  with  courage  and  fortitude.  The  fenfibility 
of  fome  perfons  is  fo  exquifttely  alive,  that  one  caa 
fcarcely  approach  them  without  throwing  them  into 
convulfions.  Many  difeafes  fhow  the  effe&  of  fenfibi* 
Hty  pufhed  to  an  extreme  ;  fuch  as  hyfteric-.  affc&ions, 

certain. 
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?Jeafure.  certain  kinds  of  madnefs,  and  fome  of  thofe  which  pro- 

— v— ^  cecd  from  poifon,  and  from  the  bite  or  fting  of  certain 
animals,  as  the  viper  and  the  tarantula.  Exceflive  joy 
or  grief,  fear  and  terror,  have  been  'known  to  deftroy 
jdl  fenfation,  and  occafion  death  (a)’’ 

Having  made  thefe  preliminary  obfervations  on  plea- 
fure  and  pain  in  infancy,  and  as  they  are  increased  or 
dlmini fhed  by  education,  and  the  diiferent  conditions  of 
body  and  mind,  our  author  proceeds  to  confider  the  ca¬ 
pability  of  lavages  to  feel  pleafure  and  pain.  “  By  ra¬ 
vages  he  undeiftattds  all  the  tribes  of  men  who  live  by 
hunting  and  fiftring,  and  on  thofe  things  which  the  earth 
yields  without  cultivation.  Thofe  tribes  who  poflefs 
herds  of  cattle,  and  who  derive  their  fubfiflence  from 
fuch  pofleflions,  are  not  to  be  confidered  as  favages,  as 
they  have  fome  idea  of  property.  Some  favages  are  na¬ 
turally  companionate  and  humane,  others  are  cruel  and 
fanguinary.  Although  the  phyfical  conftitntion  of  man 
be  everywhere  the  fame,  yet  the,  varieties  of  climate,  the 
abundance  or  fcarcity  of  natural  productions,  have  a 
powerful  influence  to  determine  the  inclinations.  Even 
the  fiercenefs  of  the  tyger  is  foftened  under  a  mild  Iky ; 
now  nature  forms  the  manners  of  favages  juft  as  fociety 
and  civil  inftitutibns  form  the  manners  of  civilized  life. 
In  the  one  cafe  climate  and  food  produce  almoft  the 
whole  effect  ;  in  the  other  they  have  fcarcely  any  influ¬ 
ence.  The  habits  of  fociety  every  moment  contend 
with  nature,  and  they  are  almoft  always  victorious.  The 
favage  devotes  himfelf  to  the  dominion  of  his  paflions  ; 
the  civilized  man  is  employed  in  reftraining,  in  directing, 
and  in  modifying  them :  fo  much  influence  have  govern¬ 
ment,  laws,  fociety,  and  the  fear  of  cenfure  and  punifh- 
raent,  over  his  foul. 

“  It  is  not  to  be  doubted  that  favages  are  fufceptible 
both  of  pleafure  and  pain ;  but  are  the  impreflions  made 
on  their  organs  as  fenfible,  or  do  they  feel  pain  in  the 
fame  degree  with  the  inhabitants  of  a  civilized  coun- 
try  ? 

“  Their  enjoyments  are  fo  limited,  that  if  we  confine 
ourfeltes  to  truth,  a  few  lines  will  be  fufficient  to  de- 
feribe  them :  our  attention  mult  therefore  be  confined 
to  pain,  becanfe  the  manner  in  which  they  fupport  mis¬ 
fortune,  and  even  torture,  prefents  us  with  a  view  of  cha¬ 
racter  unequalled  in  the  liiftory  of  civilized  nations.  It 
is  not  uncommon  in  civilized  countries  to  fee  men  bra¬ 
ving  death,  meeting  it  with  cheerfulnefs,  and  even  not 
uttering  complaints  under  the  torture  ;  but  they  do  not 
infult  the  executioners  of  public  vengeance,  and  defy 
pain  in  order  to  augment  their  torments;  and  thofe  who 
are  condemned  by  the  laws  fuffer  the  punifliment  with 
different  degrees  of  fortitude.  On  thofe  mournful  oc- 
caiions,  the  common  ranks  of  mankind  in  general  die 
with  lefs  firmnefs  :  thofe,  .on  the  other  hand,  who  have 
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received  education,  and  who,  by  a  train  of  unfortunate  Pleafure. 
events,  are  brought  to  the  fcaffold,  whether  it  be  the  ’-J-^VTT,W 
fear  of  being  reproached  with  cowardice,  or  the  confi- 
deration  that  the  ftroke  is  inevitable,  fuch  men  difeover 
the  expiring  figlis  of  felf-love  even  in  their  laft  moments; 
and  thofe  efpecially  of  high,  rank,  from  their  manner* 
and  fentiments,  are  expected  to  meet  death  with  mag¬ 
nanimity  :  but  an  American  favage  in  the  moment  of 
punifliment  appears  to  be  more  than  human  ;  he  is  a 
hero  of  the  firft  order  who  braves  his  tormentors,  who 
provokes  them  to  employ  all  their  art,  and  who  confiders 
as  his  chief  glory  to  bear  the  great  eft  degree  of  pain 
without  fhrinking  (See  America,  n*  14,  27,  28,  29). 

The  recital  of  their  tortures  would  appear  exaggerated, 
if  it  were  not  attefted  by  the  beft  authority,  and  if  the 
favage  nations  among  whom  thofe  cuftoms  are  eftablifli- 
ed  were  not  fufficiently  known  ;  but  the  excefs  of  the 
cruelty  is  not  fo  aftonifhing  as  the  courage  of  the  victim. 

The  European  expofed  to  fufferings  of  the  fame  dreadful 
nature  would  rend  heaven  and  earth  with  his  piercing  cries 
and  horrible  groans  ;  the  reward  of  martyrdom,  the 
profpect  of  eternal  life,  could  alone  give  him  fortitude 
to  endure  fuch  torments  ;  but  the  favage  is  not  anima¬ 
ted  with  this  exalted  hope. .  What  fupportsliim  then  in 
feenes  of  fo  exqnifite  fullering  ?  The  feeling  of  fliame, 
the  fear  of  bringing  reproach  on  lus  tribe,  and  giving  a 
ftain  to  his  fellows  never  to  be  wiped  away,  are  the 
only  fentiments  which  influence  the  mind  of  a  favage, 
and  which  always,  prefent  to  his  imagination,  animate 
him,  fupport  him,  and  lend  him  fpirit  and  refolution. 

At  the  fame  time,  however  powerful  thofe  motives  may¬ 
be,  they  would  not  be  alone  fufficient,  if  the  favage  felt 
pain  in  the  fame  degree  with  the  European.  Senfibility, 
as  we  have  already  obferved,  is  increafed  by  education  ; 
it  is  influenced  by  fociety,  manners,  laws,  and  govern¬ 
ment;  climate  and  food  work  it  into  a  hundred  different 
fliapes  ;  and  all  the  phyfical  and  moral  caufes  contribute 
to  increafe  and  diminifh  it.  The  habitual  exiftence  of  a 
favage  would  be  a  ftate  of  fuffering  to  an  inhabitant  of 
Europe.  Y011  muft  cut  the  flefh  of  the  one  and  tear 
it  a**^y  with  your  nails,  before  you  can  make  him  feel 
in  an  equal  degree  to  a  fcratch  or  prick  of  a  needle  in 
the  other.  The  favage,  doubtlefs,  iuffers  under  torture, 
but  he  fuffers  much  lefs  than  an  European  in  the  fame 
circumftances :  the  reafon  is  obvious ;  the  air  which, 
the  favages  breathe  is  loaded  with  fog  and  moift  vapours;, 
their  rivers  not  being  confined  by  high  banks,  are  by 
the  winds  as  well  as  in  floods  fpread  over  the  level  fields, 
and  depofite  on  them  a  putrid  and  pernicious  flime  ;  the 
trees  fqueezed  one  upon  another,  in  that  rude  unculti¬ 
vated  country  ferve  rather  as  a  covering  to  the  earth 
than  an  ornament.  Inftead  of  thofe  frefh  and  delicious 
fhades,  thofe  openings  in  the  woods,  and  walks  eroding 
H  2  each 


(a)  There  are  instances  of  perfons  who  have  died  at  the  hoife  of  thunder  without  being  touched.  A  man 
frighted  with  the  fall  of  a  gallery  in  which  he  happened  to  be,  was  immediately  feized  with  the  blacK  jaun¬ 
dice.  M.  le  Cat  mentions  a  young  perfon  on  whom  the  infolence  of  another  made  fuch  an  iniprefiion,  that 
his  countenance  became  at  firft  yellow,  and  then  changed  into  black,  in  fuch  a  manner  that  in^  lefs  than 
eight  days  he  appeared  to  wear  a  malk  of  black  velvet :  he  continued  in  this  ftate  foi  four  months  without  any 
other  fyrr.ptom  of  bad  health  or  any  pain.  A  failor  was  fo  terrified  in  a  ftorm,  that  his  face  fweated  blood, 
Which  like  ordinary  fweat  returned  as  it  was  wiped  off.  Stahl,  wliofe  teftimony  cannot  be  called  in  queftion, 
Cites  a  fimilar  cafe  of  a  girl  who  had  been  frightened  with  foldiers.  The  excefs  of  fear,  according  to  many  phy¬ 
sicians,  produces  madneis  and  epilepfy. 
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TJeafure.  each  other  In  all  dire&ions,  which  delight  the  traveller  the  favages  amufe  themfelves  with  tying  their  naked  Pleaftw 
in  the  fine  forefts  of  France  and  Germany  ;  tliofe  in  A-  arms  together,  and  laying  a  kindled  coal  between  them,  — 
inerica  ferve  only  to  intercept  the  rays  of  the  fun,  and  to  try  which  of  thein^  can  longefl  fuffor  the  heat  ;  and 
to  prevent  the  benign  influence  of  his  beams.  The  fa-  the  warriors  who  afpire  to  the  honour  of  being  chief, 
vage  participates  of  this  cold  humidity ;  his  blood  has  undergo  a  courfe  of  fuffering  which  exceeds  the  idea  of 
little  heat,  his  humours  are  grofs,  and  his  conftitution  torture  inflided  on  the  greateft  criminals  in  Europe.” 


phlegmatic.  To  the  powerful  influence  of  climate,  It 
is  neceffary  to  join  the  habits  of  his  life.  Obliged  to 
traverfe  vaffc  deferts  for  fubfiflence,  his  body  is  accuf- 
tomed  to  fatigue  ;  food  not  nourifhing,  and  at  the  fame 
time  in  no  great  plenty,  blunts  his  feelings  ;  and  all  the 
hardships  of  the  favage  date  give  a  rigidity  to  his  mem¬ 
bers  which  makes  him  almofl  incapable  of  fuffering. 
The  favage  in  this  date  of  nature  may  be  compared  to 
our  water-women  and  ftreet-porters,  who,  though  they 
poffefs  neitlier  great  vigour  nor  flrength,  are  capable  of 
performing  daily,  and  without  complaint,  that  kind  of 
labour  which  to  a  man  in  a  different  condition  of  life 
would  be  a  painful  and  grievous  burden.  Feeling,  in  lefs 
perfection  with  the  favage,  by  the  effeds  of  climate  and 
‘food,  and  the  habits  of  his  life,  is  Hill  farther  retrained  by 
moral  confiderations.  The  European  is  lefs  a  man  of 
nature  than  of  fociety :  moral  rcflraints  are  powerful  with 
him;  while  over  the  American  they  have  fcarcely  any 
influence.  This  latter  then  is  in  a  double  condition  of 
imperfeCtion  with  regard  to  us ;  his  fenfes  are  blunted, 
and  his  moral  powers  are  not  difclofed.  Now,  pleafure 
and  pain  depending  on  the  perfection  of  the  fenfes  and 
the  unfolding  of  the  intellectual  faculties,  it  cannot  be 
doubted,  that  in  enjoyments  of  any  kind  favages  expe¬ 
rience  lefs  pleafure,  and  in  their  fufFering  lefs  pain,  than 
Europeans  in  the  fame  circumltances.  And  in  faCt,  the 
favages  of  America  poflefs  a  very  feeble  conftitution. 
They  are  agile  without  being  flrong  ;  and  this  agility 
depends  more  on  their  habits  than  on  the  perfection  of 
their  members  :  they  owe  it  to  the  necefiity  of  hunting  ; 
and  they  are  moreover  fo  weak,  that  they  were  unable  to 
bear  the  toil  which  their  fait  oppreffors  impofed  on 
them.  Hence  *a  race  of  men  in  all  refpects  fo  ira- 
perfeCt  could  not  endure  torment  under  which  the  molt 
robult  European  would  fink,  if  the  pain  which  they  feel 
were  really  as  great  a£  it  appears  to  be.  Feeling  is  then, 
and  mull  necaTanly  be,  lefs  in  the  favage  condition  ; 
.for  this  faculty  difclofing  itfelf  by  the  exercife  of  all  the 


Thefe  obfervations  on  the  pleafures  and  pains  of  fa- 
vages  -appear  to  be  well-founded,  and,  as  the  attentive 
reader  will  perceive,  are  perfe&ly  agreeable  to  the  the¬ 
ory  of  Dr  Sayers.  If  indeed  that  theory  be  juft,  as  we 
believe  it  to  be,  it  will  follow,  that  the  few  pleafures 
of  fenfe  which  the  American  enjoys,  he  ought  to  enjoy 
more  completely  than  any  European,  becaufe  to  him 
they  recur  but  feldom.  This  may  very  poflibly  be  the 
cafe  ;  and  certainly  would  Be  fo,  were  not  his  fibres,  by 
climate  and  the  habits  of  his  life,  rendered  more  rigid 
than  tliofe  of  the  civilized  part  of  the  inhabitants  of  Eu¬ 
rope.  But  if  we  agree  with  our  author  §  in  what  lie  §  Encych 
fays  of  the  pains  and  pleafures  of  favages,  we  cannot  ad-^  Me£ 
mit,  without  many  exceptions,  his  theory  of  the  enjoy-  l?ve*  ^ 
ments  of  children.  It  is  fo  far  from  being  true,  t\\2X^yfque, 
few  things  amufe,  and  that  nothing  fatisfies  them,  that  Morale , 
the  direCt  contrary  mull  have  been  obferved  by  every(om-4* 
man  attentive  to  the  operations  of  the  infant  mind, 
which  is  amufed  with  every  thing  new,,  and  often  com¬ 
pletely  fatisfied  with  the  mereft  trifle.  The  pleafures 
of  philo fophy  are  not  Indeed  unfolded  to  the  Infant ; 
but  it  by  no  means  follows  that  lie  does  not  enjoy  his 
rattle  and  his  drum  as  much  as  the  pliilofopher  Qnjoys 
his  telefcope  and  air-pump  ;  and  if  there  be  any  truth 
in  the  fcience  of  phyfiognomy,  the  happinefs  of  the 
former  is  much  more  pure  and  exquifite  than  that  of  the 
latter.  That  the  moil  perfeCt  mufic  is  vain  noife  to  an 
infant,  is  far  from  being  felf-evident,  unlefs  the  author 
confines  the  Hate  of  infancy  to  a  very  few  months ; 
and  we  are  not  difpofed  to  believe,  without  better 
proof  than  we  have  yet  received,  that  the  relifh  of  ex- 
quiiite  pei fumes  and  highly-feafoned  diihes  adds  much 
to  the  film  of  human  felicity. 

But  however  much  we  difapprove  of  many  of  thefe 
refkdions,  the  following  we  cordially  adopt  as  our  own. 

“  If  we  compare  (fays  our  author)  the  pleafures  of 
fenfe  with  tliofe  which  are  purely  intelleClual,  we  (hall 
find  that  the  latter  are  infinitely  fuperior  to  the  former. 


phyfieal  and  moral  qualities,  mult  be  lefisasthey  are  lefs  as  they  may  be  enjoyed  at  all  times  and  in  every  fitua- 
P—  t^u  of  life#  what  are  the  pleafures  of  the  table,  fays 

Cicero,  of  gaming,  and  of  women,  compared  with  the 
delights  of  ftudy  I  This  tafte  increafes  with  age,  and 
no  liappinefs  is  equal  to  it.  Without  knowledge  and 
ftudy,  fays  Cato,  life  is  almoil  the  image  of  death  (b)* 
The  pleafures  of  the  foul  are  fuch,  that  it  is  frequent 
enough  to  fee  men  preferve  their  gaiety  during'  their 
whole  life,  notwithflanding  a  weak,  difeafed,  and  debi¬ 
litated  body.  Scaron,  who  lived  in  the  lall  century, 
was  an  example  of  this.  Balzac,  fpeaking  of  him,  fays, 
that  Prometheus,  Hercules,  and  Philodetes,  in  profane, 
and  Job  in  facred,  hifiory,  faid  many  great  things  while 

they 


exercifed.  Every  tiling  (hows  the  imperfeClion  of  this 
precious  quality,  this  fource  of  all  our  affodions,  in  the 
American  favages. 

“  All  the  improvements  in  Europe  have  had  a  ten¬ 
dency  to  unfold  fenfibility :  the  air  is  purified  that  we 
may  breathe  more  freely  ;  the  morafles  are  drained,  the 
rivers  are  regulated  in  their  courfes,  the  food  is  nourifli- 
ing,  and  the  houfes  commodious.  With  the  favages,  on 
the  contrary,  every  thing  tends  to  curb  it ;  they  take 
pleafure  even  in  hardening  the  organs  of  the  body,  in 
accnftoming  themfelves  to  bear  by  degrees  the  moft 
acute  pain  without  complaining.  Boys  and  girls  among 


•  -r^  a  Sa,Vageu  barban‘ans»  and  Plants,  enjoy  little  happine&  except  that  of  fenfation.  The  happinefs  of  a 
civilized  and  well-informed  man  confifts  of  fenfations,  of  ideas,  and  of  a  great  number  of  affinities,  altogether  un- 

rJLpafn°v>  k  e  not  y  enj°ys  the  prefect,  but  the  pall  and  the  future.  He  recals  the  agreeable  idea 

t  unriVlt  r  iaS  ^  ^  *s  8ref!"  happinefs,  fays  an  ancient,  to  have  the  recolledion  of  good  adions*. 

qj  <*n  upright  invention,  and  of  promifes  which  we  have  kept.” 
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riafurc.  they  were  nffli&cd  with  violent  pain,  but  Scaron  alone  Passion).  There  are-more  paffions  in  France  and  Pleafure, 
r  faid  pleafant  things.  I  have  feen,  continues  he,  in  ma-  England  than  in  all  the  nations  of  Europe;  becaufe  Plebeian! 
ny  places  of  ancient  hiftorv,  conftancy,  and  modefty,  *wrv  thW  *«-*'*-  — j  r^a.  .1  .  •  — 
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and  wifdcm,  and  eloquence,  accompanying  affliction, 
but  he  is  the  only  inftance  wherein  I  have  feen  plea- 
fantry. 

“  There  are  men  whofe  underftandings  are  conftantly 
on  the  ftretch,*  and  by  this  very  means  they  are  impro^ 
ved  5  but  if  the  body  were  as  conftantly  employed  -in 
the  purfuit  of  fenfual  gratiftcation,  the  conftitution 
would  foon  be  deftroyed.  The  more  we  employ  the 
mind  we  are  capable  of  the  greater  exertion  ;  but  the 
more  we  employ  the  body  we  require  the  greater  re- 
pofe.  There  are  befides  but  forae  parts  of  the  body 
capable  of  enjoying  pleafure  ;  every  part  of  it  can  expe¬ 
rience  pain.  A  tootliach  occafions  more  fuffering  than 
the  moil  confiderable  of  our  pleafures  can  procure  of 
enjoyment.  Great  pain  may  continue  for  any  length 
of  time  1  exceffive  pleafures  are  almoft  momentary.  Plea¬ 
fure  carried  to  an  extreme  becomes  painful ;  but  pain, 
cither  by  augmenting  or  diminifhing  it,  never  becomes 
agreeable.  For  the  moment,  the  pleafures  of  the  fenfes 
are  perhaps  more  fatisfaClory ;  but  in  point  of  duration 
thofe  of  the  heart  and  mind  are  infinitely  preferable. 
All  the  fentiments  of  tendernefs,  of  friendfhip,  of  gra¬ 
titude,  and  of  generofity,  are  fources  of  enjoyment  for 
man  in  a  ftate  of  civilization.  The  damned  are  exceed¬ 
ingly  unhappy,  faid  St  Catherine  de  Sienna,  if  they, are 
incapable  of  loving  or  being  beloved. 

w  Pleafure,  continued  for  a  great  length  of  time,  pro¬ 
duces  languor  and  fatigue,  and  excites  deep ;  the  con¬ 
tinuation  of  pain  is  productive  of  none  of  thefe  effe&s. 
Many  fuffer  pain  for  eight  days  and  even  a  month  with¬ 
out  interruption  }  an  equal  duration  of  exceffive  plea¬ 
fure  would  occafion  death. 

,  “  Time  is  a  mere  relative  idea  with  regard  to  plea¬ 
fure  and  pain  ;  it  appears  long  whea  we  fuffer,  and 
fhort  when  we  enjoy.  If  there  exifted  no  regular  and 
uniform  movement  in  nature,  we  would  not  be  able 
from  our  fenfations  alone  to  meafure  time  with  any  de¬ 
gree  of  exa&nefs,  for  pain  lengthens  and  pleafure  a- 
bridges  it.  From  the  languor  of  unoccupied  time  ha& 
anfen  the  proverb  expreffive  of  our  defire  to  kill  it.  It 
is  a  melancholy  reflection,  and  at  the  fame  time  true, 
that  there  is  no  enjoyment  which  can  effeClnally  fecure 
us  from  pain  for  the  remainder  of  our  lives;  while  there  are 
examples  of  evils  which  hold  men  in  couftant  forrow  and 
pain  during  their  whole  exiftence.  Such  then  is  the  im¬ 
perfection  of  the  one  and  the  power  of  the  other. 

U  Pleafure  and  pain  are  the  fources  of  morality ;  an 
adhon  is  juft  or  unjuft,  good  or  otherwife,  only  as  its 
natural  tendency  is  to  produce  fuffering  or  enjoyment 
to  mankind.  No  crime  could  be  committed  againft  a 
being  altogether  infenfibler  nor  could  any  good  be 
beftowed  on  it.  Unlefs  he  were  endowed  with  the  de- 
nre  of  pleafure  and  the  apprehenfion  of  pain,  man,  like 
an  automaton,  would  adl  from  neceffity,  without  choice 
and  without  determination. 

u  All  our  paffions  are  the  developement  of  fenfibility 
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every  thing  which  ierves  to  excite  and  fofter  them  is  al¬ 
ways  in  thofe  countries  in  the  greatefl  ftate  of  fermen¬ 
tation.  Fhe  mind  is  aCtive  ;  the  ideas  great,  extenfive, 
and  multiplied.  And  is  it  not  the  loul,  the  mind,  and 
hearty  which  are  the  focus  of  all  the  paffions  ?” 

But  wherever  the  paffions  are  multiplied,  the  fources 
of ^  pleafure  and  pain  are  multiplied  with  them.  This 
being  the  cafe,  it  is  impoffible  to  preferibe  a  fixed  and 
general  rule  of  happinefs  fuited  to  every  individual. 
There  are  obje&s  of  pleafure  with  regard  to  which  all 
men  of  a  certain  education  are  agreed ;  but  there  are 
perhaps  many  more,  owing  to  the  variety  of  tempers 
and  education,  about  which  they  differ.  Every  man 
forms  ideas  of  enjoyment  relative  to  his  chara&er;  and 
what  pleafes  one  may  be  utterly  detefted  by  another. 
In  proportion  as  a  nation  is  civilized  and  extenfive,  thofe 
differences  are  remarkable.  Savages,  who  are  not  ac¬ 
quainted  with  all  the  variety  of  European  pleafures, 
amufe  themfelves  with  very  few  objeCb.  Owing  to  the 
want  of  civilization,  they  have  fcarcely  any  choice  in 
the  obje&s  of  tafte.  They  have  few  paffions  ;  we  have 
many.  -But  even  in  the  nations  of  Europe  pleafure  is 
infinitely  varied  iu  its  modification  and  forms.  Thofe 
differences  arife  from  manners,  from  governments,  from 
political  and  religious  cuftoms,  and  chiefly  from  educa¬ 
tion.  Meanwhile,  however  different  and  variable  the 
ideas  of  pleafure  may  be  among  nations  and  individuals, 
it  Hill  remains  a  faCt,  that  a  certain  number  of  perfons 
in  all  civilized  ftates,  whether  diftinguifhed  by  birth,  or 
rank,  or  fortune,  or  talents,  as  they  have  nearly  the 
fame  education  fo  they  form  nearly  the  fame  ideas  of 
happinefs :  but  to  poffefs  it,  a  man  mull  give  his  chief 
application  to  the  ftate  of  his  mind ;  and  notwithftand- 
mg  all  his  efforts  it  is  of  uncertain  duration.  Happi¬ 
nefs  is  the  funfhine  of  life  :  we  enjoy  it  frequently  at 
great  intervals ;  and  it  is  therefore  neceffary  to  know 
how  to  ufe  it.  All  the  productions  of  art  perifh  ;  the 
largeft  fortunes  are  diffipated ;  rank,  honour,  and  dig¬ 
nity  pafs  away  like  a  fleeting  fliadow ;  the  memory  is 
impaired  ;  all  the  faculties  of  the  foul  are  extinguifhed  ; 
the  body  finks  under  the  infirmities  of  old  age ;  and 
fcarcely  has  one  reached  the  ‘boundaries  of  happinefs 
marked  out  by  his  imagination,  when  he  mull  give 
place  to  another,  and  renounce  all  his  pleafures,  all  his 
hopes,  all  his  illufions ;  the  fugitive  images  of.  which 
had  given  happinefs  to  the  mind. 

There  are  pleaiurcs,  however,  on  which  the  mind 
may  Securely  reft,  which  elevate  man  above  liimfel ff 
dignify  his  nature,  fix  his  attention  on  fpintual  things, 
and  render  him  worthy  of  the  care  of  Providence.  Thefe 
are  to  be  found  in  true  religion ;  which  procures  for 
thofe  who  pra&ife  its  duties  inexpreffible  happinefs  in  a 
better  country,  and  is  in  this  world  the  fupport.  of  the 
weak,  and  the  fweet  confolation  of  the  unfortunate. 

PLEBEIAN,  any  perfon  of  the  rank  of  the  com- 
mon  people.  It  is  chiefly  ufed  in  fpeaking  of  the  ancient 
Romans,  who  were  divided  into  fenators,  patricians. 
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i  we  were  noi  poffeffed  of  feeling,  we  Ihould  be  defti-  and  plebeians.  The  diftinftion  was  made  V^omdu’s 
_a-®:  Pa®ons;  andas  fenfibility  is  augmented  by  ci-  the  founder  of  the  city;  who  confined  all  dignities,. 

on,  the  paffions  are  multiplied  ;  more  active  and  civil,  military,  and  facerdotal,  to  the  rank  of  patricians 
finallTt m  ^  ext.enlivc  and  civilized  empire  than  in  a  But  to  prevent  the  feditions  which  fuch  a  diftin&iou 
tic,™ .  ^  m°re  -ln  t!ieia^t^r  than  among  barbarous  na-  might  produce  through  the  pride  of  the  higher  order 
f  ^  raore  w  tbefe  lafl  than  among  favages  (See  and  the  envy  0JF  the  lower,  he  endeavoured  to  engage 

then* 
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r  .  ,  .  ,  .tmm  till  Tove.  beinff  prevailed  on  by  their  prayers,  tookthem  Wel»d 

another  by  reciprocal  ties  and^  up  fnt0  the  hfayens,  where  they  form  the  conftelkiion  11 

which  bears  their  name. 


Pledbran*  them  to  one  -  - ,  »  , 

thu«  Every  plebeian  was  allowed  to  choole, 

SthfLvlcians,  a  proteftor,  who  Ihould  be  obliged  to 
a  lift  him  with  his  inter  eft  and  fubftance,  and  to  defend 
him  from  oppreffion.  Tliefe  protedors  were  -called 
patrons  ;  the^rotefted,  clients.  It  was  the  duty  of  the 
patron  to  draw  up  the  contrafts  of  the  clients,  to  extri¬ 
cate  them  out  of  their  difficulties  and  perplexities,  and 
to  guard  their  ignorance  againft  the  artfulnefs  of  the 
crafty.  Qn  the  other  hand,  if  the  patron  was  poor,  his 
clients  were  obliged  to  contribute  to  the  portions  of  lus 
daughters,  -the  payment  of  his  debts,  and  the  ranfom 
of  him  and  his  children  if  they  happened  to  be  taken 
in  war.  The  client  and  patron  could  neither^  accuie 
nor  bear  witnefs  againft  each  other ;  and  if  either  ot 
them  was  convidted  of  having  violated  this  .law,  the 
crime  was  equal  to  that  of  treafoii,  and  any  one  might 
with  impunity  flay  the  offender  as  a  vidtim  devoted  to 
Pluto  and  the  infernal  gods.  For  more  than  600  years 
we  find  no  diftenfions  nor  jealoufies  between  the  patron^ 
and  their  clients.;  not  even  in  the  times  of  the  republic, 
when  the  people  frequently  mutinied  againft  the  great 
and  powerful. 

PLECTRANTHUS,  m  botany :  A  genus  ot  the 
gymnofpermia  order,  belonging  to  the  didynamia  clafs 
of  plants ;  and  in  the  natural  method  ranking  under  the 
42  d  order,  VerticiUtiM .  The  calyx  is  monophyflous,- 
fliort,  and  bilabiated ;  the  upper  lip  of  which  is  large, 
oval,  and  bent  upwards ;  the  inferior  lip  is  quadrifid, 
and  divided  into  .two  lacinke  :  tlie  corolla  is  monopeta- 
lous,  ringent,  and  turned  back ;  die  labile  look  differ¬ 
ent  ways,  and  from  tlie  bafe  of  the  tube  there  is  a  nedta- 
rium  like  afpur :  the  filaments  are  in  a  declining  fitua- 
tion,  with  Ample  antherae  :  the  ftylus  filiform;  the  ftig- 
ma  bifid.  It  has  four  feeds  covered  only  by  the  calyx. 
There  are  two  fpecies,  viz.  1.  The  fruticofus ,  a  native 
of  the  Cape  of  Good  Hope  ;  2.  Punelatus ,  a  native  of 
Africa.  The  firft  flowers  from  June  to  September,  the 
.  latter  from  January  to  May. 

%  PLEDGE  (  Plegius )i  in  common  law,  a  furety  or 
gage,  either  real  or  perfonal,  which  the  plaintiff  or 
demandant  is  to  find  for  his  profecuting  the  fuit. 

The  word  is  fometimes  alfo  ufed  for  Frank  Pledge , 
which  fee. 


To  Pledge ,  In  drinking,  denotes  to  warrant,  or  be 
furety  to  one,  that  he  fhall  receive  no  harm  while  he  is 
taking  his  draught.  The  phrafe  is  referred  by  our 
antiquaries  to  the  pradtice  of  the  Danes,  heretofore  in 
England,  who  frequently  ufed  to  flab  or  cut  the  throats 
of  the  natives  while  they  were  drinking. 

Pledges  of  Goods  for  money.  See  Pawn. 

PLEDGERY,  or  Pleggery,  in  law,  furetifhip, 
or  an  undertaking  or  anfwering  for  another. 

PLEDGET,  Bolster,  or  Comprefs ,  in  furgery,  a 
kind  of  fiat  tent  laid  over  a  wound,  to  imbibe  tlie  fu- 


perfiuous  humours,  and  to  keep  it  clean, 

PLEIADES,  in  fabulous  hiftory,  the  feven  daugh¬ 
ters  of  Atlas  king  of  Mauritania  and  Pleione,  were 
thus  called  from  their  mother.  They  were  Mala,  Eledtra, 
Taygete,  Afterope,  Merope,  Halcyone,  and  Celceno ; 
and  were  alfo  called  Atlantides ,  from  tlieir  father  Atlas. 
Thefe  princefles  were  carried  off  by  Bufiris  king  fif 
EgyPt  >  kilt  Hercules  having  conquered  him,  delivered 
them  to  their  father  :  yet  they  afterwards  fuffered  a  new 
perfecution  from  Orion,  who  purfued  them  five  yean* 


Pleiades,  in  aftronomy,  an  affemblage  of  fevenftars, 

[n  the  neck  of  the  conftellation  Taurus. 

They  are  thus  called  from  the  Greek  navigare , 

“  to  fail as  being  terrible  to  mariners,  byreafon  of 
the1  rains  and  ftonns  that  frequently  rife  with  them. 
The  Latins  -called  them  vergilia  from  ver,  “  fpring  •” 
becaufe  of  their  rifing  about  the  time  of  the  vernal  equi¬ 
nox.  The  largeft  is  of  the  third  magnitude,  and  is  called 
lucid*  pleiadum. 

PLENARY,  fomething  complete  or  full.  Thus 
we  fay  the  pope  grants  plenury  indulgences ;  i.  e.  full 
and  entire  remifiions  of  the  penalties  due  to  all  fins. 
See  Indulgences.  .  p  lf 

PLENIPOTENTIARY,  a  perfon  vefted  with  full 
power  to  do  any  thing.  See  Ambassador. 

PLENITUDE,  the  quality  of  a  thing  that  is  full, 
or  that  fills  another.  In  medicine,  it  chiefly  denotes  a 
redundancy  of  blood  and  humours. 

PLENUM,  in  phyfics,  denotes,  according  to  the 
Cartefians,  that  ftate  of  things  wherein  every  part  of 
fpace  is  fuppofed  to  be  full  of  matter,  in  opposition  to 
a  Vacuum,  which  is  a  fpace  fuppofed  devoid  of  all 
matter. 

PLENUS  flos,  a  full  flower  ;  a  term  expreiiive  ot 
the  higheft  degree  of  luxuriance  in  flowers.  See  Botany, 
p.  428,  2d  column.  Such  flowers,  although  the  moft 
delightful  to  the  eye,  are  both  vegetable  monfters,  and, 
according  to  the  fexualifts,  vegetable  eunuchs ;  the  un¬ 
natural  increafe  of  the  petals  conftituting  the  firft ;  the 
confequent  exclufion  of  the  ftamina  or  male  organs,  the 
latter.  The  following  are  well  known  examples  of 
flowers  with  more  petals  than  one  ;  ranunculus,  anemone, 
marlh-marygold,  columbine,  fennel-flower, poppy,  pseony, 
pink,  gilliflower,  campion,  vifeous  campion,  lily,  crown 
imperial,  tulip,  narcifius,  rocket,  mallow,  Syrian  mallow, 
apple,  pear,  peach,  cherry,  almond,  myrtle,  rofe,  and 
ftrawberry. 

Flowers  with  one  petal  are  not  fo  fubjedt  to  fullnefs.The 
following,  however,  are  inftances  :  polianthus,  hyacinth, 
primrpfe,  crocus,  meadow-faffron,  and  thorri-apple,  tho* 
Kramer  has  aflerted  that  a  full  flower  with  one  petal  is  a 
contradiction  in  terms.  In  flowers  with  one  petal,  the 
mode  of  luxuriance,  or  impletion,  is  by  a  multiplication 
of  the  divifions  of  the  limb  or  upper  part ;  in  flowers 
with  more  petals  than  one,  by  a  multiplication  of  the 
petals  or  nedtarium. 

To  take  a  few  examples.  Columbine  is  rendered  full 
in  three  different  ways  :  1.  By  the  multiplication  of  its 
petals,  and  total  exclufion  of  the  neCtaria ;  2.  By  the 
multiplication  of  the  nedtaria,  and  exclufion  of  the  pe¬ 
tals  ;  or,  3.  By  fuch  an  increafe  of  the  nedtaria  only  as 
does  not  exclude  the  petals,  between  each  of  which  are 
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interjected  three  nedtaria,  placed  one  within  another- 
Again,  fennel-flower  is  rendered  full  by  an  increafe  of 
the  nedtaria  only ;  narcifius,  either  by  a  multiplication 
of  its  cup  ahd  petals,  or  of  its  cup  only  ;  larkrfpur  com¬ 
monly  by  an  increafe  of  the  petals  and  exclufion  of  the 
fpur,  which  is  its  nedtarium.  I  w  f upon  ay  \  a  concavaan t- 
giia,  the  impletion  is  attended  with  the  Angular  effect 
of  incorporating  the  petals,  and  reducing  their  number 
from  five  to  one  ;  and  in  gelder-roie,  the  luxuriance  is 
effedted  by  an  increafe  both  in  magnitude  and  number 
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of  the  circumference  or  margin  of  the  head  of  flowers, 
in  the  plain,  whcel-fhaped,  barren  florets  ;  and  an  exclu- 
fion  of  all  the  bell-fhaped  hermaphrodite  florets  of  the 
centre  or  difk. 

Hitherto  we  have  treated  of  plenitude  in  Ample  flowers 
only :  the  inftance  juft  now  adduced  feems  to  conned 
the  different  modes  of  impletion  in  them  and  compound 
flowers.  Before  proceeding  farther,  however,  it  will 
not  be  improper  to  premife,  that  as  a  Ample  luxuriant 
flower  is  frequently,  by  beginners,  miftaken  for  a  com¬ 
pound  flower  in  a  natural  ftate,  fuch  flowers  may  always 
be  dillinguifhed  with  certainty  by  this  rule :  That  in 
Ample  flowers,  however  luxuriant,  there  is  but -one 
piftillum  or  female  organ  ;  whereas  in  compound  flowers, 
each  floret,  or  partial  flower,  is  furnifhed  with  its  own 
proper  piftillum.  Thus  in  hawk-weed,  a  compound 
flower,  each  flat  or  tongue-fliaped  floret  in  the  aggregate 
has  its  Ave  ftamina  and  naked  feed,  which  laft  is  in 
effed  its  piftillum ;  whereas,  in  a  luxuriant  lychnis, 
which  is  a  Ample  flower,  there  is  found  only  one"  piftil¬ 
lum  or  female  organ  common  to  the  whole. 

In  a  compound  radiated  flower,  which  generally  con- 
fifts  of  plain  florets  in  the  margin  or  radius,  and  tubular 
or  hollow  florets  in  the  centre  or  dife ;  plenitude  is 
effeded  either  by  an  increafe  of  the  florets  in  the  margin, 
and  a  total  exclufion  of  tliofe  in  the  dife  ;  which  mode 
of  luxuriance  is  termed  imphtion  by  the  radius ,  and  re¬ 
sembles  what  happens  in  the  gelder-rofe  :  or  by  an  elon¬ 
gation  of  the  holla w  florets  in  the  centre,  and  a  lefs 
profound  divifton  of  their  brims  ;  whidi  is  termed  imple- 
tion  by  the  dife .  In  the  flrft  mode  ©f  luxuriance,- the 
florets  in  the  centre,  which  are  always  hermaphrodite 
or  male,  are  entirely  excluded ;  and  in  their  place  fuc- 
ceed  florets  Amilar  in  fex  to  tliofe  of  the  radius.  Now, 
as  the  florets  in  the  margin-  of  a  radiated  compound 
flower  are  found  to  be  always  either  female,  that  is, 
furnifhed  with  the  piftillum  only;  or  neuter,  that  is, 
furnifhed  with  neither  ftamina  nor  piftillum  ;  it  is  evi¬ 
dent,  that  ar  radiated  compound  flower,  Ailed  by  the  ra¬ 
dius,  will  either  be  entirely  female,  as  in  feverfew,  daily, 
and  African  marigold  ;  or  entirely  neuter,  as  in  fun- 
flower,  marygoid,  and  centaury :  hence  it  will  always 
be  eafy  to  diftinguifli  Inch  a  luxuriant  flower  from  a  com¬ 
pound  flower  with  plain  florets  in  a  natural  ftate  ;  as 
thefe  flowers  are  all  hermaphrodite,  that  is,  furnifhed 
with  both  ftamina  and  piftillum.  Thus  the  full  flowers 
•jv^Can  manS°^d  have  each  floret  furnifhed  with  the 
piftillum  or  female  organ  only :  the  natural  flowers  of 
dandelion,  which,  like  the  former,  is  competed  of  plain 
florets,  are  furnifhed  with  both  ftamina  and  piftillum. 

In  the  fecond  mode  ofluxuriance,  termed  impletion  by 
the  dife ,  the  florets  in  the  margin  fometimes  remain  un¬ 
changed  :  but  moft  commonly  adopt  the  ftgure  of  thofe 
in  the  centre,  without,  however,  fuffering  any  alteration' 
in  point  of  fex ;  fo  that  confufion  is  lefs  to  be  appre¬ 
hended  from  this  mode  of  luxuriance  than  from  the 
cornier;  beftdes,  the  length  to  which  the  florets  in  the 
centre  r*un  out  is  of  itfelr  a  fufiicient  diftin&ion,  and 
adapted  to  excite  at  once  an  idea  of  luxuriance.  Daify, 
teverrew,  and  African  marigold,  exhibit  inftances  of  this 
as  well  as  of  the  former  mode  of  impletion. 

n  luxuriant  compound  flowers  with  plain  florets,  the 
jMtjiofculofi  of  Tournefort,  the  ftigma  or  fummit  of  the 
ell  ln  each  flpret  is  lengthened,  and  the  feed-buds  are 
rged  and.  diverge :  by  which  characters  fuch  flowers 
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may  always  be  .diftinguilhcd  from  flowers  of  the  fame  Plconafm 
kind  in. a  natural  ftate.  Scorzonera,  nipple-wort,  and  !i 
goat’s-beard,  furnifti  frequent  inftances  of  the  plenitude  p,ethora- 
alluded  to.  r  - v— ' 

Laftly,  the  impletion  of  compound  flowers  with  tu¬ 
bular  or  hollow  florets,  the  fo/culoft  of  Tournefort, 
feems  to  obferve  the  fame  rules  as  that  of  radiated  flowers 
juft  deWed.  In  everlafting-flower,  the  xeranthemum 
of  Linnaeus,  the  impletion  is  Angular,  bein'!-  effected 
by  the  enlargement  and  expanfion  of  the  inward  chaffy 
feales  of  the  calyx.  Thefe  feales,  which  become  co¬ 
loured,  are  greatly  augmented  in  length,  fo  as  to  over¬ 
top  the  florets,  which  are  fearcc  larger  than  thofe  of 
the  fame  flower  in  a  natural  ftate.  The  florets  too  in 
the  margin,  which  in  the  natural  flower  are  female,  be¬ 
come,  by  luxuriance,  barren ;  that  is,  are  deprived  of 
the  piftillum  ;  die  ftyle,  which  was  very  fhort,  fpreads, 
and  is  of  the  length  of  the  chaffy  feales ;  and  its  fummits, 
formerly  two  in  number,  are  metamorphofed  into  one. 

Full  flowers  arc  more  eafily  referred  to  their  refpettive 
genera  in  methods  founded  upon  the-calyx,  as  the  flower- 
cup  generally  remains  unaffected  by  this  higheft  degree 
ofluxuriance.  ,  b 

PLEONASM,  a  figure  in  rhetoric,  whereby  we 
ufe  words  feemingly  fuperfluous,  in  order  to  exprefs  a 
thought  with  the  greater  energy ;  fuch  as,  “  I  ft 
with  my  own  eyes,”  See.  See  Orator. v,  n4  6-r. 


PLESCOW,  a  town  of  Ruflia,  capital  of  a  duchy 
of  the  fame  name,  with  ail  archbifhop’s  fee,  and  a  ltrong 
caille.  It  is  a  large  place,  and  divided  into  four  parts, 
each  ofVvhich  is  furrounded  with  walls.  It  is  feated  on 
the  river  Muldow,  where  it  falls  into  the  lake  Plefcow, 
80  miles  fouth  of  Narva,  and  150  foutli  by  weft  of  I’e- 
terfburg.  E.  Long.  27.  52.  N.  Lat.  57.  58. 

Plescow,  a  duchy  in  Ruflia,  between  the  duchies  5 
of  Novogorod,  Lithuania,  Livonia,  and  Iugna. 

PLESSIS-les-tours,  a  royal  palace  of  France, 
within  half  a  league  of  Tours.  It  was  built  by  Louis  XI.’  - 
and  in  it  he  died  in  the  year  1483.  It  is  fituated  .in  a  • 
plain  furrounded  by  woods,  at  a  Iniall  diftance  from  the 
Loire.  The  building  is  yet  liandfomc,  though  built  of 
brick,  and  converted  to  purpofes  of  commerce. 

PLETHORA,  in  medicine,  from'  “  plenk. 

tude.”  A  plethora  is  when- the  veffels  are  too  much 
loaded  with  fluids.  The  plethora  may  be  fanguine  -or 
ferous.  In  the  iirft  there  is  too  much  craffamentum  in 
the  blood,  in  the  latter  too  Little.  I11  the  fanguine  ple¬ 
thora,  there  is  danger  - of  a  fever,  inflammation,  apo¬ 
plexy,  rupture  of  the  blood-veflels,  obftruited  fecretions. 
See. :  in  the  ferous,  of  a  dropfy,  Sec.  A  rarefaction  of  tha 
blood  produces  all  the  effeCts  of  a  plethora ;  it  may  ac¬ 
company  a  plethora,  and  ftiould  be  diftinguilhed  there¬ 
from.  Mr  Bromfield  obferves,  that  a  fanguine  plethora  ■ 
may  thus  be  known  to  be  prefent  by  the  pulfe.  An 
artery  overcharged  with  blood  is  as  incapable  of  produ¬ 
cing  a  ftrong  full  pulfe,  as  one. that  contains  a  deficient 
quantity;  in  both  cafes  there  will  be  a  low  and  weak 
pulle.  _  To  diftinguifli  rightly,  the  pulle  muft  not  be 
felt  with  one  or  two  fingers  on  the  carpal  artery ;  but 
if  three  or  four  fingers  cover  a  confiderable  length  of 
the  artery,  and  we  prefs  hard  for  forne  time  on  it,  and 
then  fudderdy  raife  all  thefe  fingers  except  that  which 
is  neareft  to  tlfe  patient’s  hand,  the  influx  of  the  blood,* 
if  there  is  a  plethora,  will  be  fo  rapid  as  to  raife  the 
ether  finger,  and  make  us  fenfible  of  the  fulnefs.  The' ' 
2 -  fanguine 
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^  PI  EUR  A,  in  anatomy,  a  thin  membrane  covering 

•the  infide  of  the  thorax.  See  Anatomy,  n°  1 1 3- 

-  Pleurisy*  Sec  Medicine, 
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PLEURITIS, 

n°PLEURONECTES,  in  ichthyology, 
longing  to  the  order  of  thoracici.  Both 
|hegfame  fide  of  the  head  ;  there  art  from  four  to  five 
rays  in  the  gill-membrane ;  the  body  is  compreffed  5 
the  one  fide  refembling  the  back,  the  other  the  belly. 
There  are  1 7  fpcclce ;  the  mod  remarkable  are, 

i.  The  hyppoglofihs,  or  holibnt.  This  is  the  largeft 
of  the  genus;  feme  have  been  taken  In  onr  lean  weigh¬ 
ing  from  ioo  to  300  pounds;  but  mncli  larger  are 
found  in  thofe  of  Newfoundland,  Greenland,  and  Ice¬ 
land,  where  they  are  taken  with  a  hook  and  line  in  very 
deepwater.  They  are  part  of  the  food  of  the  Green¬ 
landers,  who  cut  them  into  large  flips,  and  dry  them  m 
the  fun.  They  are  common  in  the  London  markets, 
where  they  are  expofod  to  file  cut  into  large  pieces. 
They  are  very  coarfe  eating,  excepting  the  part  which 
adheres  to  the  fide  fins,  which  is  extremely  fat  and  -de¬ 
licious,  but  forfeiting.  They  are  the  moll  voraeious  of 
all  flat  fifli.  There  have  been  iuftances  of  their  fal¬ 
lowing  the  lead  weight  at  the  end  of  a  line,  with  which 
the  feamen  were  founding  the  bottom  from  on  board  a 
{hip.  The  hoiibut,  in  refpe&  to  its  length,  is  the  nar¬ 
rower  of  any  of  this  genus  except  the  foie.  It  is  per- 
fe&ly'fmooth,  and  free  from  fpines  either  above  or  be¬ 
low.  The  colour  of  the  upper  part  is  duiky  ;  beneath, 
of  a  pure  white*  We  do  not  count  the  rays  of  the  fins 
in  this  genus ;  not  only  becaufe  they  are  fo  numerous, 
but  bccaufe  nature  hath  given  to  each  fpecies  characters, 
independent  x>f  thefe  rays,  fofficient  to  diftirtguifli  them 
by.  Thefe  flat  fifh  foam  fidewife  ;  for  which  reafon 
Linnaeus  hath  ftyled  them  pleuroncfies, 

z.  The  platefla,  or  plaife,  are  very  common  on  molt 
of  our  coafts,  and#fometimes  taken  of  the  weight  of  15 
pounds ;  but  they  feldom  reach  that  fize,  one  of  eight 
or  nine  pounds  being  reckoned  a  large  fifh.  The  heft 
and  largeft  are  taken  off  Rye  on  the  coaft  of  Suflex, 
and  alfo  off  the  Dutch  coafts.  They  fpawn  in  the  be¬ 
ginning  of  February.  They  are  very  flat,  and  much 
more  fqnare  than  the  preceding.  Behind  the  left  eye 
is  a  tow  of  fix  tubercles,  that  reaches  to  the  commence¬ 
ment  of  the  lateral  line.  The  upper  part  of  the  body 
and  fins  are  of  a  clear  brown,  marked  with  large  bright 
orange-coloured  fpots:  the  belly  is  white. 

3  The  flefos,  or  flounder,  inhabits  every  part  of  the 
Britifh  fea,  and  even  frequents  our  rivers  at  a  great 
diftance  from  the  fait  waters ;  and  for  this  reafon  feme 
writers  call  it  the  pajfcr  jluviatUis .  It  never  grows  large 
in  our  rivers,  but  is  reckoned  fweeter  than  thofe  that 
live  in  the  fea.  It  is  inferior  in  fize  to  the  plaife,  feldom 
or  never  'weighing  more  than  fix  pounds.  It  may  very 
eafily  be  diftiiiguifhed  from  the  plaife,  or  any  other  fifli 
of  this  genus,  by  a  row  of  {harp  fmall  fpines  that  fur- 
round  its  upper  lides,  and  are  placed  juft  at  the  juu&ion 
of  the  fins  with  the  body.  Another  row  marks  the 
fide-tine,  rid  runs  half  way  down  the  back.  The  co¬ 
lour  of  the  upper  part  of  the  body  is  a  pale  brown, 
fometimes  marked,  with  a  few  obfeure  fpots  of  dirty 
yellow  ;  the  belly  is  white. 
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a  The  Kmanda,  or  dab,  is  found  with  the  other  «*» 
fpecies,  but  is  left  common.  It  is  in  beft  feafon  during 
February,  March,  and  April :  they  fpawn  in  May  and  _ 
Tune,  and  become  flabby  and  watery  the  reft  of  fmnmer. 

They  are  fopevior  in  quality  to  the  plaife  and  flounder, 
but  far  inferior  in  fize.  It  1b  generally  of  an  uniform 
brown  colour  on  the  upper  fide,  though  fometimes 
•clouded  with  a  darker.  The  feales  are  fmall  and  rough, 
which  is  a  charaaer  of  this  fpecies.  The  lateral  line  is 
extremely  Incum ted  at  the  beginning,  then  goes  quite 
Rraight  to  the  tail.  The  lower  part  of  the  body  is 

^f^The  folea,  or  foie,  is  found  On  all  our  coafts; 
but  thofe  on  the  weftern  Ihores  are  much  foperior  in 
fize  to  thofe  on  the  north.  On  the  former  they  are 
fometimes  taken  of  the  weight  of  fix  or  feven  pounds, 
but  towards  Scarborough  they  rarely  exceed  one  pound ; 
if  they  reach  tv/o,  it  is  extremely  uncommon.  They 
are  ufoally  taken  in  the  trawl-net :  they  keep  much  at 
the  bottom,  and  feed  on  fmall  ftiell-fifli.  It  is  of  a  form 
much  more  narrow  and  oblong  than  any  other  of  the 
•genus.  The  irides  are  yellow ;  the  pupils  of  a  bright 
fapphirine  colour  :  the  feales  are  fmall,  and  very  rough : 
the  upper  part  of  the  body  is  of  a  deep  brown  ;  the  tip 
of  one  of  the  pe&oral  fins  black ;  the  under  part  of 
the  body  white  ;  the  lateral  line  is  ftraight ;  the  tail 
rounded  at  the  end.  It  is  a  fifli  of  a  very  delicate 
flavour;  but  the  fmall  foies  are  in  this  refpeft  much  fo- 
perior  to  large  ones.  By  the  ancient  laws  of  the  Cinque 
Ports,  no  one  was  to  take  foies  from  the  ift  of  Novem¬ 
ber  to  the  1 5G1  of  Match  ;  neither  was  any  body  to  fillt 
from  fun-fetting  to  fun-riling,  that  the  fifh  might  enjoy 
their  night-food.  The  chief  fifhery  for  them  is  at 
Brixhain  in  Torbay. 

6.  The  maximus,  or  turbot,  grows  to  a  very  large 
fize  :  Mr  Pennant  has  feen  them  of  23  pounds  weight, 
but  has  heard  of  fome  that  weighed  30.  The  turbot 
is  of  a  remarkable  fquare  form  :  the  colour  of  the  up¬ 
per  part  of  the  body  is  cinereous,  marked  with  numbers 
of  black  fpots  of  different  fizes :  the  belly  is  white ; 
the  ikin  is  without  feales,  but  greatly  wrinkled,  and 
mixed  with  fmall  fhort  fpines,  difperfed  without  any 
order. — Thefe  fifh  are  taken  chiefly  off  the  north  coaft 
of  England,  and  others  off  the  Dutch  coaft.  See 
Turbot  Fishery. 

PLEUR8,  a  town  in  France,  which  was  buried  un¬ 
der  -a  mountain  fo  the  year  1618.  See  our  article 
Mountain,  p.  430.  Of  this  fatal  circnmftance,  Bi- 
ftiop  Burnet,  in  bis  Travels,  p.  96.  gives  the  following 
account.  “  Having  mentioned  ( fays  the  Bifhop)  fome 
falls  of  mountains  in  thefe  parts  (viz.  near  the  Alps),  I 
cannot  pafs  by  the  extraordinary  fate  of  the  town  of 
Pleurs,  about  a  league  from  Chavennes  to  the  north. — 
The  town  was  half  the  bignefs  of  Chavennes,  but  much 
more  nobly  built  4  for,  beiidcs  the  great  palace  of  the 
Francken,  that  coll  fome  millions,  there  were  many 
other  palaces  built  by  rich  factors  both  of  Milan  and  the 
other  parts  of  Italy,  who,  liking  the  fituation  and  air, 
as  well  as  the  freedom  of  the  government,  gave  them* 
felves  all  the  indulgences  that  a  vaft  wealth  could  for- 
nifh.  By  one  of  the  palaces  that  was  a  little  diftant 
from  the  town,  and  was  not  overwhelmed  with  it,  one 
may  judge  of  the  reft.  It  was  an  out-honfe  of  the  fami¬ 
ly  of  the  Francken,  and  yet  it  may  compare  with  many 
palaces  in  Italv.  The  voluptuoufiufo  of  this  place  be- 
i  came 
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time  my  crying;  and  Madam  de  Salis  told  ihe  that* (he 
heard  her  mother  often  relate  feme  paflages  of  a  Protef- 
J  tant  minifter’s  fermons  that  preached  in  a  little  church 
there,  who -warned' Them  often  of  the  terrible  judgments 
of  .pod  which  were  hanging  over  their ‘  heads,  and 
which  he  .believed  would  fuddenly  break  out  upon 
•  them. 

“  On  the  25th  of  Auguft  1628,  an  inhabitant  came 
and  told  them  to  be  gone,  for  he  faw  the  mountains 
'’cleaving  ;  but  lie  was  laughed  at  for  his  pains.  He  had 
a  daughter  whom  he  perfuaded  to  leave  all  and  go  with 
him  ;  but  when  fne.  was  fafe  out  of  town,  fhe  called  to 
mind  that  fhe  had  not  locked  the  door  of  a  room  in 
which  (he  had  fome  things  of  value,  and  fo  fhe  went 
back  to  do  that,  and  was  buried  with  the  reft  ;  for  at 
the  hour  of  fupper  the  hill  fell  dowii,  and  buried  the 
town  and  all  the  inhabitants,  to  the  number  of  2200, 
fo  that  not  one  perfon  efcaged.  The  fall  of  the  moun¬ 
tains  did  fo  fill  the  channehsbf  the  river,  that  the  firft 


t  6s  ] 


P  L  I 


news  thofe  of  Chavennes  had  of  it  was  by  the  failing  of  check  its  progreffbnt  k  rareTy  known  in' thofecountrirt 
their  river  .  for  three  or  four  hours  tbpr*»  /snmp  rmt  o  _ _  i  .  _ 


their  river ;  for  three  or  four  hours  there  came  not  a 
drop  of  water,  but  the  river  wrought  for  itfelf  a  new 
-courfe,  and  returned  to  them. 

“  I  eould  hear  no  particular  charadler  of  the  man  who 
efcaped  (continues  the  Bilhop)  ;  fo  I  mull  leave  the 
fccret  reafon  of  fo  lingular  a  prefervation  to  the  great 
difeovery,  at  the  laft  day,  of  thofe  fteps  of  Divine  Pro¬ 
vidence  that  are  now  fo  unaccountable.  Some  of  the 
family  of  the  Francken  got  fome  miners  to"  work  under 
ground,  to  find  out  the  wealth  that  was  buried  in  their 
houfe  ;  for,  befides  their  plate  and  furniture,  there  was 
a  great  deal  of  calh  and  many  jewels  in  the  houfe.  The 
miners  pretended  they  could  find  nothing  5  but  they 
went  to  their  country  of  Tirol  and  built  fine  houfes, 
and  a  great  wealth  appeared,  of  which  no  other  vifible 
account  could  be  given  but  this,  that  they  had  found 
fome  of  that  treafure.” 

PLEXUS,  among  anatomifts,  a  bundle  of  fmall 
vdfels  interwoven  in  the  form  of  net-work  :  thus  a 
congeries  of  veffels  within  the  brain  is  called  plexus 
choroides ,  reticularis,  or  ret  if  or  mis.  See  Anatomy 
h°I36.  9 

A  plexus  of  nerves  is  an  union  of  two  or  more 
nerves,  forming  a  fort  of  ganglion  or  knot. 

POLON1CA,  or  plaited  hairy  is  a  difeafe  pe¬ 
culiar  to  Poland ;  whence  the  name.  See  Medi- 
cine,  nc  355.  Mr  Coxe,  who  gives  a  fliort  account 
it,  attempts  likewife  to  give  the  phyfical  caufes  of  iu 


nant  pools.  The  third  caufe  is  the  grofs  inattention  of  Piling  ton 
the  natives  to  cleanlinefs  ;  for  experience  fhows,  that  Jl 
thofe  who  ire  not  negligent  in  their  perfons  ind  habi-  rhn>'- 
tations,  are  lefs  liable  to  be  afflicted  with  the  plica 
than  others  who  are  deficient  in  that  particular.  Thus 
perfons  of  higher  rank  are  lefs  fubjea  to  this  diforder 
than  thofe  of  inferior  ftations  ;  the  inhabitants  of  large 
towns  than  thofe  of  fmall  villages  ;  the  free  peafants  than 
thofe  in  an  abfolute  ftate  of  vaffalage  ;  the  natives  of 
Poland  Proper  than  thofe  of  Lithuania.  Whatever  we 
may  determine  as  to  the  poflibility  that  all  or  any  of 
thefe  caufcs,  by  themfelves,  or  in  conjunaion  with 
others,  originally  produced  the  diforder  ;  we  may  ven¬ 
ture  to  aflert,  that  they  all,  and  particularly  the  laft, 
afiifl  its  propagation,  inflame  its  fymptoms,  and  pro- 
tra a  its  cure. 

.  In  a  word,  the  plica  polonica  appears  to  be  a  conta¬ 
gious  diflcmpcr  ;  which,  like  the  leprofy,  ftill  prevails 
among  a  people  ignorant  in  medicine,  and  inattentive  to 
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where  proper  precautions  are  taken  to  prevent  its  fpread- 

mg. 

.  PLIMPTON,  a  town  of  Devonfhire,  in  England, 
with  a  market  on  Saturdays.  It  is  feated  on  a  branch 
of  the  river  Plime,  and  had  once  a  caflle,  now  in  ruins. 
It  fends  two  members  to  parliament ;  is  feven  miles  P. 
of  Plymouth,  and  218  W.  bv  S.  of  London.  W. 
Long.  4.  c.  N.  Lat.  50.  22. 

PLINIA,  in  botany  ;  a  genus  of  plants  of  the  po- 
lyandria  monogynia  clafs,  deferibed  by  Plumier  and 
Linnaeus.  The  empalement  is  divided  into  five  feg- 
ments ;  the  flower  confifts  of  five  petals ;  the  ftamina 
are  numerous  filaments,  flender,  and  as  long  as  the 
flower;  the  anther*  are  fmall,  and  fo  is  the  germen  of 
the  piftil;  the  ftyle  is  fubulated,  and  of  the  length  of 
the  llamina ;  the  ftigma  is  Ample  ;  the  fruit  is  a  large 
globofe  berry,  of  a  ftriated  or  fulcated  furface,  contain, 
ing  only  one  cell,  in  which  is  a  very  large,  fmooth,  and 
globofe  feed.  There  is  only  one  fpecies. 

PLINTH,  orle,  or  Orlo,  in  archite&ure,  a  flat 
fquare  member,  in  the  form  of  a  brick.  It  is  ufed  as 
the  foundation  of  columns,  being  that  flat  fquare  table 
under  the  moulding  of  the  bafe  and  pedeftal  at  the 
bottom  of  the  whole  order.  It  feems  to  have  been 
originally  intended  to  keep  the  bottom  of  the  original 
wooden  pillars  from  rotting.  Vitruvius  alfo  calls°  the 
Tufcan  abacus  plinth. 

Plinth  of  a  Status,  &c.  is  a  bafe,  either  fiat,  rounds 


Mim,7f  Vr  1  •  11  K  „  Pnyllcal  cautes  ot  it.  Plinth  of  a  Statue,  &  c.  is  a  haf< 
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occationaUy  derives  an  uncommon  keennefs  even  in  the 
midlt  of  fummer  from  the  pofitien  of  the  Carpathian 
mountains  ;  for  the  fouthern  and  fouth-eafterly  winds, 
vhiCh  ufually  convey  warmth  in  other  regions,  are  in 
thiscliiUedm  their  paflage  over  their  fnowy  fummits. 
i he  letond  is,  uiiwholefome  water;  for  although  P0- 
“  £  in,  Sood  Springs,  yet  the  common 

fe  .rr'13  '1-  C  rln^  t  lat-  which  is  nearell  at  hand,  ta- 


feended  from  an  illuftrious  family,  and  horn  at  Verona. 
He  bore  arms  in  a  diftinguifhed  poll ;  was  one  of  the 
college  of  Augurs ;  became  intendant  of  Spain ;  and- 
was  employed  in  feveral  important  affairs  by  Vefpafian 
and  TituS,  who  honoured  him  with  their  elleem.  The 
eruption  of  Mount  Vefuvius,  which  happened  in  the 
year  79,  proved  fatal  to  him.  His  nephew,  Pliny  the 
Younger,  relates  the  circumftances  of  that  dreadful 


ken  indifcriminatelv  from  W 1  «  ut  7  ta*  YounSer>  relates  the  circumftances  0 

Vox..  XV.  Part  i.  ’  kkeS’  and  even  fta£'  eruption,  and  the  death  of  his  uncles,  In  a  letter  to  Tu- 

^  citus* 
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Pliny. 
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^PiiNr  the  Younger )  nephew  of  the  f°r™er£h"^S  ^^Hldren  by  any  of  hi$  wives :  and  hence  we  find 
.  *  4 1  •  *.v.  vpar  of  Nero,  and  the  62d  ot  Chr  ,  y  .  nn  *  trtuw  Itberoi  uniy  which 

rN— ti 't  vtrs  riS3-s^*«4 

winch  he  liad  feveral  beautiful  villas.  Csecihu  Suetonius  Tranquillus.  He  hints  alfo,  m  his  letter  of 

name  of  his  father,  and  PUnms  Secundu*  that  of  Ins  ^  ^  that  he  had  been  twice  married  m 

mother’s  brother,  who  adopted  him.  Hc  ^S  thc  reign  0f  Domitian.  He  was  promoted  to  the  con- 

tlie  world  with  him  fine  parts  and  =>n  ekgant  taft  ,  th  g  the  year  ioo,  when  he  was  38  year* 

which  he  did  not  fail  to  cultivate  early  }r  f«V« teUs  f  7  /„  this  office  pronounced  that  famous  pa¬ 
ns  himfelf,  he  wrote  a  Greek  tragedy  at  14  YeJs  °‘  whicli  has  ever  fince  been  admired,  as  wed  for 

age.  He  loll  his  father  when  he  was  young  ,  and  had  ^  fnefs  of  the  topIcs  as  the  elegance  of  addrefs. 
the  famous  Virginius  for  his  tutor  or  gua idian.  who^  ^  ^  aug^  and  afterwards  made  pro¬ 
be  has  fet  in  a  glonous  light.  He  frequented  t  £ _  f  Bithynia  ;  whence  he  wrote  to  Trajan  that 

of  the  rhetoricians,  and  ht?!d  QBm^ia";  0r  ^be-  ;ous  letter  Concerning  the  primitive  Chnftians; 

he  ever  after  entertained  fo  high  an  efteem,  that  tie  De  e  .  .  —  •  •  w-v,W  wtant  amonir 


he  ever  after  entertained  fo  high  ^  efteem,  that  he  be-  curious  ^  refcldptj  is  happily  ’extant  among 

ilowed  a  confiderable  portion  upon  his  daug  Kniftles  Pliny’s  letter,  as  Mr  Melmoth  obferve* 

marriaee.  He  was  in  his  1 8th  year  when  his  uncle  died ;  his  Bpiltles.  in  y  ^  - .n  th. 

.  .  .t  aa — 4./^  m  the  forum,  which 


marriage.  He  was  in  his  1 8th  year  when  his  uncle  died  5  upon  the  pafTage,  is  efteemed  as  almoft  the 

and  it  was  then  thathe  began  to  plead  in .the  forum,  wh  h  P  monument  f)f  ecciefiaftical  antiquity  rela- 

_  .  .  *i*.  _  1 _ _ . n .  1 onit  «rP nt  into  S v ria w'i th” the  ting  to  the  times  immediately  fucceeding  the  apoftles,  it 


was  the  ulual  road  to  dignities.  ^ -  - 
fumed  the  military  charaaer,and  went  into  Syria  with  the 
commiffion  of  tribune  :  but  this  did  not  fuit  his  tafte  any 
more  than  it  had  done  Tully’s ;  and  therefore  we  find 
him  returning  after  a  campaign  or  two.  He  tells  us, 
that  in  his  palfage  homewards  he  was  detained  by  con¬ 
trary  winds  at  the  ifland  Icaria,  and  how  he  employed 
himfelf  in  making  verfes :  he  enlarges  in  the  fame  place 
upon  his  poetical  exercitations ;  yet- poetry  was  not  the 
Ihining  part  of  his  character  any  more  than  it  had  been 

of  Tully’s.  .  ,  .c  1 

Upon  his  return  from  Syria,  he  married  a  wife,  and 
fettled  at  Rome  :  it  was  in  the  reign  of  Domitian. 
During  this  moil  perilous  time,  he  continued  to  plead 
in  the  forum,  where  he  was  diftinguifhed  not  more  by 
bis  uncommon  abilities  and  eloquence,  than  by  his  great 
refolution  and  courage,  which  enabled  him  to  fpeak 
boldly,  when  fcarcely  one  elfe  durft  fpeak  at  all.  On 
thefe  accounts  he  was  often  fmgled  out  by  the  fenate 
to  defend  the  plundered  provinces  againft  their  oppref- 
live  governors,  and  to  manage  other  caufes  of  a  like 
important  and  dangerous  nature.-  One  of  thefe  was  for 
the  province  of  Bcetica,  in  their  profecution  of  Baebius 
Maffa ;  in  which  he  acquired  fo  general  an  applaufe, 
a  _ - -  An  a  nrivatp  man.  and  in  na-r 


only  genuine  muuuuiuu  —  — -  .  *•  * 

ting  to  the  times  immediately  fucceeding  the  apoftles,  it 
being  written  at  moll  not  above  40  years  after  the  death 
of  St  Paul.  It  was  preferved  by  the  Chnftians  them* 
felves,  as  a  clear  and  unfufpicious  evidence  of  the  pun, 
ty  of  their  do&rines,  and  is  frequently  appealed  to  by 
the  early  writers  of  the  church  againft  the  calumnies  of 
their  adverfaries.  It  is  not  known  what  became  of 
Pliny  after  his  return  from  Bithynia ;  whether  he  lived 
at  Rome,  or  what  time  he  fpent  at  Ids  country-houfes> 
Antiquity  is  alfo  filent  as  to  the  time  of  his  death  :  but 
it  is  conjeaured  that  he  died  either  a  little  before  or  foo* 
after  that  excellent  prince,  his  admired  Trajan ;  that  is, 
about  the  year  of  Chrift  116.  #  . 

Pliny  was  one  of  the  greateft  wits,  and  one  ot  the 
wortliieft  men,  among  the  ancients.  He  had  fine  parts, 
which  he  cultivated  to  the  utmoft  ;  and  he  accompliih- 
ed  himfelf  with  all  the  various  kinds  of  knowledge 
which  could  ferve  to  make  him  either  ufeful  or  agree¬ 
able.  He  wrote  and  publifhed  a  great  nunibei  of 
things  ;  but  nothing  has  efcaped  the  wreeje  of  time  ex¬ 
cept  the  books,  of  Letters,  and  the  panegyric  upon 
Trajan.  This  has  ever  been  confidered  as  a  mafter- 
piece  :  and  if  he  has,  as  fome  think,  almoft  exhaufted 


Maffa;  in  which  he  acquired  to  general  an  applauie,  piece  :  ana  u  ne  nas,  as  iuiuc 

that  the  emperor  Merva,  then  a  private  man,  and  in  ba-  all  the  ideas  of  perfe&ion  in  a  prince,  and  gone  per- 
nifhment  at  Tarentum,  wrote  to  him  a  letter,  in  which  he  haps  a  little^  beyond  the  truth,  yet  it  is  ^iiowed  that 
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no  panegyrift  was  ever  poffeffed  of  a  finer  fubjedl,  and 
on  which  he  might  better  indulge  in  all  the  flow  of  elo¬ 
quence,  without  incurring  the  fufpicion  of  flattery  ana 
lies.  His  letters  feem  to  have  been  intended  for  the 
public  ;  and  in  them  he  may  be  confidered  as  writing 
his  own  memoirs.  Every  epiftle  is  a  kind  of  hiftorical’ 
fketcli,  wherein  we  have  a  view  of  him  in  fome  ftrikmg 
attitude,  either  of  a&ive  or  contemplative  life.  In' 
them  are  preferved  anecdotes  of  many  eminent  perfons, 
great  man  before  him  for  a  model,  yet  he  took  care  whole  works  are  come  down  to  us,  as.  Suetonius,  3i^ 
not  to  tranfgrefs  the  bounds  of  decency  in  his  manner  lius  Italicus,  Martial,  Tacitus,  and  Quintilian  ;  and  of 
of  making  it.  He  obtained  the  offices  of  queftor  and  curious  things,  which  throw  great  light  upon  the  hi- 
tribune,  and  luckily  went  unhurt  through  the  reign  of  ftory  of  thofe  times.  They  are  written  with  great  po- 
Domitian :  there  is,  however,  reafon  to  fuppofe,  if  that  litenefs  and  fpirit ;  and  if  they  abound  too  much  iu 
emperor  had  not  died  juft  as  he  did,  that  Pliny  would  turn  and  metaphor,  we  muft  impute  it  to  that  degener 
have  {hared  the  fate  of  many  other  great  men  ;  for  he  racy  of  tafte  which  was  then  accompanying  the  degene~ 
tells  us  himfelf,  that  his  name  was  afterwards  found  in  tate  manners  of  Rome.  Plmy,  however,  feems  to  hav^ 

preferved 


minmenrar  . . . 

congratulated  not  only  Pliny,  but  the  age  which  had 
produced  an  example  fo  much  in  the  fpirit  of  the  an¬ 
cients.  Pliny  relates  this  affair  in  a  letter  to  Cornelius 
Tacitus ;  and  he  was  fo  pleafed  with  it  himfelf,  that  lie 
could  not  help  intreating  this  friend  to  record  it  in  his 
hiftory.  He  intreats  him,  however,  with  infinitely 
more  modefty  than  Tully  had  intreated  Lucceius  upon 
the  fame  occafion  :  and  though  he  might  imitate  Cicero 
in  the  requeft,.  as  he  profeffes  to  have  conftantly  fet  that 
great  man  before  him  for  a  model,  yet  he  took  care 
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preferred  himfelf  in  this  latter  refpeft  from  the  gene- 
I!  ral  contagion  :  whatever  the  manners  of  the  Romans 
were,  his  were  pure  and  incorrupt.  His  writings 
¥  breathe  a  fpirit  of  tranfeendent  goodneft  and  humanity  : 
his  only  imperfe&ion  is,  he  was  too  delirous  that  the 
public  and  pofterity  fhould  know  how  humane  .and  good 
he  was.  We  have  two  elegant  Englifh  tranflations  of 
his  Epiftles ;  the  one  by  Mr  Melmotli,  and  the  other 
by  Lord  Orrery. 

PLOCAMA,  in  botany ;  a  genus  of  the  monogynia 
order,  belonging  to  the  pentandria  clafs  of  plants.  The 
calyx  is  quinquedentate ;  the  fruit  a  berry  and  trilocur 
kr,  with  Solitary  feeds.  Of  this  there  is  only  one  fpecies, 
viz.  the  penJulc 7,  a  native  of  the  Canaries. 

.  PLOCE.  See  Oratory,  p.  433. 

PLOCKSKO,  a  town  of  Poland,  and  capital  of  a 
palatinate  of  the  fame  name,  with  a  caftle  and  a  bifliop’s 
fee.  The  churches  are  very  magnificent ;  and  it  is  built 
upon  a  hill,  whence  there  is  a  fine  profpe£t  every 
way,  near  the  river  Viftula.  It  is  25  miles  fouth-eaft 
of  Uladiflaw,  and  65  well  of  Warfaw.  E.  Long.  19.  29. 
N.  Lat.  52.  46. 

Plocksko,  a  palatinate  of  Poland,  bounded  on  the 
north  by  Regal  Pruffia,  on  the  eaft  by  the  palatinate  of 
Mazovia,  on  the  fouth  by  the  Viftula,  and  on  the  weft 
by  the  palatinate  of  Inovladiflaw.  The  capital  town  is- 
of  the  fame  name. 

PLOEN  is  a  town  of  Germany,  in  the  circle  of 
Lower  Saxony,  and  capital  of  Holftein.  It  ftands  on 
the  banks  of  a  lake  of  the  fame  name,  and  gave  title 
to  a  duke,  till  by  the  death  of  the  lull  duke  Charles 
without  male  iffue  it  efclieated  to  the  king  of  Denmark 
in  1761.  The  ducal  palace,  riling  in  the  midft  of  the 
town,  on  an  elevated  fpot  of  ground,  and  overlooking 
the  lake,  is  a  very  pi&urefque  objedt.  The  town  ftands 
22  miles  north-well  of  Lubeck,  and  10  fouth-eaft  of 
Kiell.  E.  Long.  10.  30.  N.  Lat.  54.  11. 

PLOMO,  in  metallurgy,  is  a  name  given  by  the 
Spaniards,  who  have  the  care  of  the  filver-mines,  to  the 
filver  ore,  when  found  adhering  to  the  furface  of  Hones, 
and  when  it  incrufts  their  cracks  and  cavities  like  fmall 
and  loofe  grains  of  gun-powder.  Though  thefe  grains 
be  few  in  number,  and  the  reft  of  the  Hone  have  no  fil- 
yer  in  it,  yet  they  are  always  very  happy  when  they  find 
it,  as  it  is  a  certain  token  that  there  is  a  rich  vein  fome- 
where  in  the  neighbourhood.  And  if  in  digging  for¬ 
wards  they  ftill  meet  with  thefe  grains,  or  the  plomo  in 
greater  quantity,  it  is  a  certain  fign  that  they  are  getting 
more  and  more  near  the  good  .vein. 

•  PLOT  (Dr  Robert),  a  learned  antiquarian  and  phi- 
lofopher,  was  born  at  Sutton-barn,  in  the  parilh  of  Bor¬ 
den  in  Kent,  in  the  year  1641,  and  ftudied  in  Magda- 
len-hall,  and  afterwards  in  Univerfity-college,  Oxford. 

In  1682  he  was  ele<Eled  fecretary  of  the  Royal  Society, 
and  publilhed  the  Philosophical  Tranfadtions  from  n°  143 
to  n°  166  inclufive.  The  next  year  Elias  Alhmole, 
Efq;  appointed  him  firft  keeper  of  his  mufeum,  and  about 
the  fame  time  the  vice-chancellor  nominated  him  firft  pro- 
feflor  of  chemiftry  in  the  univerlity  of  Oxford.  In  1687 
he  was  n/ade  fecretary  to  the  Earl  Marlhal,  and  the  fol¬ 
lowing  year  received  the  title  of  H'Jloriographer  to  King 
James  II.  In  1690  he  religned  his  profeflorfnip  of 
themiftry,  and  like  wife  his  place  of  keeper  of  the  mu¬ 
feum,  to  which  he  prefen  ted  a  very  large  colledtion  of 
natural  curiofities ;  which  were  thofe  he  had  deferibed 
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in  his  hiftories  of  Oxfordftiire  and  Staffordfliire :  the  J’kh 
former  publilhed  at  Oxford  in  1677,  folio,  and  reprint-  Pkhnug.^ 
ed  with  additions  and  corredtions  in  1705  ;  and  the  lat- 
ter  was  printed  in  the  fame  fize  in  1686.  In  January 
1694-5,  Henry  Howard,  Earl  Marlhal,  nominated  him 
Mobray-herald  extraordinary  ;  two  days  after  which  he 
was  conftituted  regifter  of  the  court  of  honour ,•  and, 
on  the  30th  of  April  1696,  he  died  of  the  Hone  at  his 
ho ufe  in  Borden. 

As  Dr  Plot  delighted  in  natural  hiflory,  the  above 
works  were  defigned  as  eftays  towards  a  Natural  Hifto- 
ry  of  England  ;  and  he  had  adtually  formed  a  defign  of 
travelling  through  England  and  Wales  for  that  purpofe. 

He  accordingly  drew  up  a  plan  of  his  fcheme  in  a  letter 
to  the  learned  Bifhop  Fell ;  which  is  inferted  at  the  end 
of  the  fecond  volume  of  Leland’s  Itinerary,  of  the  edi¬ 
tion  of  1 744.  Amongft  feveral  MSS.  which  he  left  be¬ 
hind  him  were  large  materials  for  the  “  Natural  Hiftory 
of  Kent,  Middlefex,  and  the  city  of  London.”  Befides 
the  above  works,  he  publilhed  De  origine  fontlum  tenta - 
men  phtlofophicum ,  8vo,  and  nine  papers  in  the  Philofo- 
phical  Tranfa&ions. 

Plot,  in  dramatic  poetry,  is  fometimes  ufed  for  the 
fable  of  a  tragedy  or  comedy  ;  blit  more  properly  for  the' 
knot  or  intrigue,  which  makes  the  embarras  of  any  piece. 

See  Poetry. 

Plot,  in  furveying,  the  plan  or  draught  of  any  field, 
farm,  or  manor,  furveyed  with  an  inftrument,  and  laid 
down  in  the  proper  figure  and  dimenfions. 

PLOTINUS,  a  Platonic  pliilofopher  in  the  third 
centuiy.  He  was  born  at  Lycopolis,  a  city  of  Egypt,1 
in  204  ;  and  began  very  early  to  (how  a  great  fingula- 
rity  both  in  his  tafteand  manners:  for,  at  eight  years 
of  age,  when  he  went  to  fchool,  he  ufed  to  run  to  his* 
nurfe,  and  uncover  her  bread*  to  fuck  ;  and  would  have 
continued  that  pra&ice  longer,  if  he  had  not  been  difeou- 
raged  by  her.  At  28  years  of  age  he  had  a  ftrong  de-' 
fire  to  fludy  philofophy,  on  which  occafion  he  was  re¬ 
commended  to  the  mod  famous  profeftors  of  Alexan¬ 
dria.  .  He  was  not  Satisfied  with  their  ledtures  ;  but, 
upon  hearing  thofe  of  Ammonius,  he  confeffed  that  this 
was  the  man  he  wanted.  He  ftudied  for  1 1  years  un¬ 
der  that  excellent  mafter,  and  then  went  to  hear  the 
Perfian  and  Indian  philofophers  :  for  in  243,  when  the 
emperor  Gordianus  intended  to  wage  war  againft  the 
Perfians,  he  followed  the  Roman  army,  but  probably 
repented  of  it ;  for  it  was  with  difficulty  he  could  fave 
his  life  by  flight,  after  the  emperor  had  been  flain.  He 
was  then  39  ;  and  the  year  following  he  went  to  Rome, 
and  read  philofophical  lectures  in  that  city  5  but  avoid¬ 
ed  following  the  example  of  Erennius  and  Origen,  his 
fellow-pupils,  who,  having  promifed  with  him  not  to 
reveal  fome  hidden  and  excellent  doblrines  they  had  re¬ 
ceived  from  Ammonius,  had  neverthelefs  forfeited  their 
word.  Plotinus  continued  ten  years  in  Rome,  without 
writing  any  thing  ;  but,  in  his  50thxyear,  Porphyry  be¬ 
came  his  fcholar ;  who,  being  of  an  exquifitely  fine  ge¬ 
nius,  was  not  fatisfied  with  fuperficial  anfwers,  but  re¬ 
quired  to  have  all  difficulties  thoroughly  explained  ;  and 
therefore  Plotinus,  to  treat  things  with  greater  accura¬ 
cy,  was  obliged  to  write  more  books.  He  had  before 
written  21  books,  and  during  the  fix  years  of  Porphy¬ 
ry’s  day  with  him  he  wrote  24,  and  9  after  Porphyry’s 
leaving  Rome,  in  all  54.  The  Romans  had  a  high  ve¬ 
neration  for  him  j  and  he  pafled  for  a  man  of  fuch  judg- 
I  2  ment 
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,  ,,  (  ,„j,„  WP  need  fcarcelv  add,  that  little  credit  is  doe  :  it  agrees 

and  virtue,  that  many  perfons  «f  few  »  .  much  wjth  modern  enthufiafm  and  the  reveries  of , 

iney  found  themfelyes  dying,  intrufted  him,  Behmenifts  Plotinus  had  alfo  his  familiar  fpirit,  as  well 

of  guardian  angel,  with  the  care  of  their  eftates  and  .  b„t,  according  to  Porphyry,  it  was  not 

children.  He  was  the  arbiter  of  numberleft  law-fmts_;  ~  So«j*£  but.^  rf  Jrder  ofthofe 

and  conftantly  behaved  with  fuch  humani  y  who  are  called  vans  ;  fo  that  he  was  under  the  •  protec- 

tude  of  mind,  that  he  did  not  create  himfelf  one  enemy  who  are ^called L* ^  ^  ^  rf  ^  m£/  The 
during  the  26  years  he  refided  in  RoI"e-  e^f  j^Jwn  fLeriority  of  his  genius  puffed  him  up  not  a  little  :  for 
JX" -f  Amdiu.  him  o  (h.r.  in  the  fecilta. 

being  envious  of  his  glory,  ufed  his  utmoft  endeavours,  which  he  ufed  to  off 
In  vain,  to  ruin  him.  The  emperor  Gallienus, 


though  in  vain*  T - -  -  ;  ,  .  ,  r 

and  the  emprefs  Salonina,  had  a  very  high  regard  for 
him;  and,  had  it  not  been  for  the  oppoiition  of  fome 
jealous  courtiers,  they  would  have  had  the  city  of  Cam-  alk, 
pania  rebuilt,  and  given  to  him  with  the  territory  be¬ 
longing  to  it,  to  eftablifh  a  colony  of  philofophers,  and 
to  have  it  governed  by  the  ideal  laws  of  Plato  s  common¬ 
wealth.  He  laboured  under  various  diforders  during 
the  laft  year  of  his  life,  which  obliged  him  to  leave  Rome,, 
when  he  was  carried  to  Campania  to  the  heirs  of  one  of 
his  friends,  who  furnilhed  him  with  every  thing  necefla- 
ry  ;  and  he  died  there  in  the  year  270,  at  the  age  of  66,. 
and  in  the  nobleft  manner  that  an  heathen  philosopher 
could  do,  thefe  being  his  words  as  he  breathed  his- laft 
«  I  am  labouring  with  all  my  might  to  return  the  divine 
part  of  me  to  that  Divine  Whole  which  fills  the  uni- 
verfe.” 

We  have  already  remarked  that  the  ideas  of  Plotinus 
were  fingular  and  extraordinary  ;  and  we  ftiall  now  (how 
that  they  were  fo.  He  was  afhamedofbeing  lodged  in  a 
body,  for  which  reafon  he  did  not  care  to  tell  the  place  of 
his  birth  or  family.  The  contempt  he  had  for  all  earthly 
things, was  the  reafon  why  he  would  not  permit  his  picture 
to  be  drawn  :  and  when  his  difciple  Amelius  was  urgent 
with  him  upon  this  head,  “  Is  it  not  enough  (faid  he) 
to.  drag-  after  us,  whitherfosver  we  go,  that  image  in 
which  nature  has  fhut,  us  up  i  Do  you  think  that  we 
Ihoiild  likewife  tranfmit  to  future  ages  an  image  of  that 
image,  as  a  fight  worthy  of  their  attention  From 
the  fame  principle,  he  refilled"  to  attend  to  his  health  ; 
for  he  never  made  ufe  of  prefervatives  or  baths,  and  did 
not  even  eat  the  ftefh  of  tame,  animals.  He  eat  but  little, 
and  abftained  very  often  from  bread  ;  which,  joined  to 
his  intenfe  meditation,  kept  him  very  much  from  deep-, 
ing.  In  Ihort,  he  thought  the  body  altogether  below 
his  notice  ;  and  had  fo  little  refpeft  for  it,  that  he  con¬ 
fide  red  it  as  a  priforv,  from  which  it  would  be  his  fu-.. 
preme  happinefs  to  be  freed.  When  Amelius,  after  his 
<feath,  inquired  about  the  ftate  of  his  foul  of  the  oracle 
©£  Apollo,  he  was  told,  “  that  it  was  gone  to  the  af- 
fembly  of  the  bleffed,  where  chanty,  joy,  and  a,  love  of 
the  union  with  God  prevail and  the  reafon  given  for 
it,  as  related  by  Porphyry,,  is,  “  that  Plotinus  had  been 
peaceable,  gracious,  and  vigilant that  he  had  perpetu¬ 
ally  elevated  his  fpotlefs  foul  to  God ;  that  he  had  loved 
God  with  his  whole  heart ;  that  he  had  difengaged  him¬ 
felf,  tp  the  utmoft  of  his  abilities,  from  this  wretched 
life  ;  that,  elevating  himfelf  with  all  the  powers-  of  his 
foul,  and  by  the  feveral  gradations  taught  by  Plato,  to¬ 
wards  that  Supreme  Being  which  fills  the  univerfe,  he 
had  been  enlightened  by  him  ;  had  enjoyed  the  vifion  of 
him  without  the  help  or  interpofition  of  ideas  ;  had,  in 
ftiort,  been  often  united  to  him.”  This  is  the  account 
of  Porphyry,  who  tells  us  alfo,  that  he  himfelf  had  once 
been  favoured  with  the  vifion.  To  this  account,  however* 
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offer  up  on  folemn  feftivals,  i(  It  is 
their’ bufinefs  (replied  Plotinus)  to  come  to  me,  not 
mine  to  go  to  them  “  which  lofty  anfwer  (fays  Por¬ 
phyry)  no  one  could  guefs  the  reafon  of,  or  dared  to  , 


Porphyry  put  the,  54  books  of  Plotinus  in  order,, 
and  divided  them  into  fix  enneafes.  The  greater  part 
of  them  turnon  the  mod  high-flown  ideas  in  meta-. 
phyfics;  and  this  philofopher  feems,  in  certain  points*, 
not  to  differ  much  from  Spinoza.  He  wrote  two  books 
to  prove,  that  “  all  being  is  one  and  the  fame  which 
is  the  very  do<Strine  of  Spinoza.  He  inquires,  in  ano¬ 
ther  book,  “  Whether  there  are  many  fouls,  or  only 
one  i”  His  manner  of  compofing  partook  of  the  Angu¬ 
larity  of  his  nature  :  he  never  read  over  his  compofitions 
after  he  had  written  them  ;  he  wrote  a  bad  hand,  and 
was  not  exa&  in  his  orthography  :  he  ftood  in  need, 
therefore,  of  a  faithful  friend  to  revife  and  correft  his 
writings  ;  and  he  chofe  Porphyry  for  this  purpofe  be¬ 
fore  Amelius,  who  had,  however,  been  his  difciple  24 
years,  and  was  very  much  efteemed  by  him.  Some  have 
aceufed  Plotinus.  tof  plagiarifm,  with  regard  to  Nume- 
nius  ;  a  ftander  which  Amelius  refuted.  Longinus  was 
once  much  prejudiced  againft  our  great  philofopher,  . 
and  wrote  againft  his  Treatife  of  Ideas,  and  againft 
Porphyry’s  anfwer  in  defence  of  that  treatife.  He  af¬ 
terwards  conceived  a  high  efteem  for  him  ;  fought  m- 
duftrioufly  for  all  his  books ;  and,  in  order  to  have  them , 
very  corre<ft,  defired  Porphyry  to  lend  him  his  copy ; , 
but  at  the  fame  time  wrote  to  him  in  the  following 
manner  I  ahvaySv  observed  toyou,  when  we  were  to¬ 
gether,  when  we  were  at  a  diftance  from  one  another, 
as  well  as  when  you  lived  at  Tyre,  that  I  did  not  com¬ 
prehend  many  of  the  fubjefts  treated  of  by  Plotinus  f 
but  that  I  was  extremely  fond  of  his  manner  of  writing,  . 
the  variety  of  his  knowledge,  and  the  order  and  difpo- 
fition  of  his  queftions,  which  are  altogether  philofophi- 
cal.”  “  This  Angle  paffage  (fays  Bayle)  ffiows  the 
exalted  genius,  the  exquifite  drfeernment,  and  judicious, 
penetration  of  Longinus.  It  cannot  be  denied,  that 
moft  fubje&s  which  this  philofopher  examines  are  in- 
comp  rehen  Able  ;  neverthelefs,  .we  difeover  in  his  works , 
a  very  elevated,  fruitful,  and  capacious  genius,  and  & 
clofe  way  of  reafoning.  Had  Longinus  been  an  injudi¬ 
cious  critic,  had  he  not  poffeffedan  exalted  and  beauti¬ 
ful  genius,  he  would  not  have  been  fo  f^ifible  of  Ploti¬ 
nus’s  obfeurity  :  for  no  perfons  complain  lefs  of  the  ob- 
feurity  of  a  book,  than  thofe  whole  thoughts  are  con¬ 
fided  and  underftanding  ialhallow.”  Marfilius  Ficinus,, 
at  the  requeft  of  Cofmo  de  Medicis,  made  a  Latin  ver- 
fion  of  the  works  of  Plotinus,  with  a  fummary  and  ana- 
lyfis  of  each  book  ;  which,  was  printed  at  Bafil,  firft  by 
itfelf,  hv.  155 9,  and  afterwards  with  the  Greek  in  1580* 
folio.  His  life  was  written  by  Porphyry,  the  moft  u- 
luftrious  of  his  difciples. 

PLOTUS,  or  Darter,  in  ornithology,  a  genus  of 

birds- 


)tl». 
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birds  belqtaging  to  the  order  palmipedes.  ^ 

long  and  fharp-pointed ;  the  noftrils  are  merely  a  long 
flit  placed  near  the  bafe ;  the  face  and  chin  are  bare  of 
feathers ;  the  neck  is  very  long  ;  and  the  legs  are  fhort. 
They  have  four  toes  webbed  together.  There  are  three 
fpecies  of  this  genus,  and  three  varieties  of  the  fecond 
of  thefe. 

i.  The  plotus  anhinga,  or  white-bellied  darter,  is  not 
quite  fo  big  as  a  mallard  ;  but  its  length  from  the  point 
of  the  bill  to  the  end  of  the  tail  is  io  inches.  The  bill, 
which  is  three  inches  long,  is  flraight  and  pointed :  the 
colour  is  greyilh,  with  a  yellowifh  bafe  :  the  irides  are 
of  a  gold  colour  :  the  head  is  fmall :  the  neck  long  and 
(lender :  the  upper  part  of  the  back  and  fcapulars  are 
of  a  dufky  black  colour  ;  the  middle  of  the  feathers  are 
dafhed  with  white  :  the  lower  part  of  the  back,  &c. 
of  a  fine  black  colour :  the  under  parts  from  the 


are 


breaks  are  filvery  white :  the  fmaller  wing  coverts,  and 
thofe  in  the  middle,  are  dufky  black ;  the  larger  ones 
are  fpotted  with  white,  and  the  outer  ones  are  plain 
black :  the  tail  feathers,  are  1 2  in  number,  broad,  long, 
and  gloffy  black  the  legs  and  toes  are  of  a  yellowifh 
grey.  .  This  fpecies  is  an  inhabitant  of  Brafil,  and  is 
exceedingly  expert  and  cunning  in  catching  fifb.  Like 
the  corvorant,  it  builds  nefts  on  trees,  and  rooks  in  them 
at  night.  It  is  fcarcely  ever  feen  on  the  ground,  being 
always  on  the  highek  branches  of  trees  on  the  water, 
or  fuch  as  grow  in  the  moik  favannas  or  river  (Ides. 
When  at  reft,  it  generally  fits  with  the  neck  drawn  in 
between  the  fhoulders  like  the  heron.  The  flefh  is  in 
general  very  fat ;  but  has  an  oily,  rank,  and  difagreeable 
take  like  that  of  a  gull. 

2-  anhinga  of  Cayenne,  or  black-bellied  anhinga, 
is  as  large  as  a  common  duck,  with  a  very  long  neck, 
and  a  long  fharp-pointed  kraight  bill.  The  upper  part 
of  the  bill  is  of  a  pale  blue,  and  the  lower  is  reddifh  : 
the  eyes  are  very  piercing:  the  head,  neck,  and  upper 
part  of  the  break  are  light  brown :  both  fides  of  the 
head,  and  the  upper  part  of  the  neck,  are  marked  with 
a  broad  white  line :  the  back,  fcapulars,  and  wing  co¬ 
verts,  are  marked  with  black  and  white  ftnpes-  length- 
wife  in  equal  portions :  the  quill  feathers,  the  belly, 
thighs,  and  tail,  are  of  a  deep  black  colour ;  the  tail 
IS  very  long  and  (lender  :  the  legs  and  feet  are  of  a  pale 
green  colour ;  and  the  four  toes,  like  thofe  of  the  cor¬ 
vorant,  are  united  by  webs.  This  fpecies  is  found  in 
the  ((lands  of  Ceylon  and  Java.  Tliey  generally  fit  on 
the  (hrubs  that  hang  over  the  water ;  and,  when  they 
(hoot  out  their  long  ilender  necks,  are  often  taken  for 
ferpents  at  firft  fight. 

'' *^r  Latham  defcribes  three  varieties  of  this  fpecies, 
which  are  all  eqyal  in  fize  to  the  common  birds  of  the 
ipecies.  The  firft  and  the  fecond  variety,  which-  laft 
Mr  Latham  calls  the  black  darter,  inhabit  Cayenne  ; 
and  third,  or  rufous  darter,  inhabits  Africa,  particularly 
•Senegal,  where  it  is  called  landat. 

.  3*  The  Surinam  darter  is  about  13  inches  long,  be- 
uig  about  the  fize  of  a  teal.  The  bill  is  of  a  pale  co- 
fcMr,  and  about  i.£  inch  in  length .-  the  irides  are  red : 
the  crown  of  the  head  is  black,  and  the  feathers  behind 
term  a  fort  of  creft :  the  neck,  as  in  the  other  fpecies 
is  long  and  (lender  :  the  cheeks  are  of  a  bright  bav  co 
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The  bill  is  wings  are  black,  and  the  tail  is  dulky  brown1:  it  is  alio  Plough* 
tipped  with  white  and  fhaped  like  a  wedge  :  the  break  *  ^ 

and  belly  are  white  :  the  legs  fhort,  but  very  krong, 
and  of  a  pale  dufky  colour  :  the  four  toes  are  joined  by 
a  membrane,  and  barred  with  black.  This  fpecies  in¬ 
habits  Surinam,  frequenting  the  Tides  of  rivers  and 
creeks,  where  it  feeds  on  fmall  kfh  and  infers,  efpe- 
cially  on  kies,  which  it  catches  with  great  dexterity. 

When  domekicated,  which  often  happens,  the;  inhabi¬ 
tants  call  it  the  fun  bird .  Authors  have  differed  exceed¬ 
ingly  concerning  the  genus  to  which  this  fpecies  belongs, 
knee  it  is  found  to  differ  from  the  others  in  fome  pretty 
effential  charaders  :  it  agrees,  however,  in  fo  many* 
and  thofe  the  mok  effential,  as  fufkciently  to  excufe 
thofe  naturaliks  who  clafs  it  with  the  plotus  genus.  See 
Latham's  Synopjis  of  Birds ,  vol.  iii.  part  2.  p.  627.  j 

PLOUGH,  in  agriculture  :  A  machine  for  turning  The  plough 
up  the  foil  by  the  adtion  of  cattle,  contrived  to  fave  the 
time,  labour,  and  expence,  which,  without  this  inkru- 
ment,  muk  have  been  employed  in  digging  the  ground, 
and  ktting  it  for  receiving  all  forts  of  feed.  See  Agri¬ 
culture,  n°  83 — 95. 

Amidk  all  the  varieties  which  can  occur  in  the  man¬ 
ner  of  ploughing  the  ground,  arifing  from  difference  of 
foil,  local  habits,  and  other  caufes,  there  is  kill  a  fame- 
nefs  in  the  talk  which  gives  a  certain  uniformity  to  the 
chief  parts  of  the  inkrument,  and  fhouid  therefore  fur- 
nifh  principles  for  its  conkrudfion.  There  is  not,  per¬ 
haps,  any  invention  of  man  that  more  highly  merits  our  * 
utmok  endeavours- to  bring  it  to  perfe&ion ;  but  it  has 
been  too  much  negle&ed  by  thofe  perfons  who  kudy 
machines,  and  has  been  conkdered  as  a  rude  tool,  un-  ^  J 

worthy  of  their  attention.  Any  thing  appears  to  them  An  inkru^ 
fumcient  for  the  clumfy  talk  of  turning  up  the  ground  ;  nient  °f 
nnd  they  cannot  imagine  that  there  can  be  any  nicety  * ^  greats 
in  a  bufmefs  which  1Y  fuccefsfully  performed  by  the  ig-  vake*‘~1 
norant  peafant.  Others  acknowledge  the  value  of  the 
machine,  and  the  difficulty  of  the  fubjea ;  but  they 
think  that  difficulty  infuperable,  becaufe  the  operation  is 
fo  complicated,  and  the  rekkances  to  be  overcome  fo 
uncertain,  or  fo  little  underkood,  that  we  cannot  difeo- 
ver.  any  unequivocal  principle,  and  muk  look  for  im¬ 
provement  only  from  experience  or  chance. 

But  thefe  opinions  are  ill  founded.  The  difficulty  is 
indeed  great,  and  it  is  neither  from  the  ignorant  fanner 
nor  the  rude  artik  that  we  can  expedl  improvement.  It 
requires  the  ferious  conkderation  of  the  mok  accom- 
plilhed  mechanician ;  but  from  him  we  may  expedl  im- 
Pr^eJ?5nt*.  We  have  many  data:  we  know  pretty  And  may/ 
dimndtly  what  preparation  will  kt  the  ground  for  being  he  impro^ 
the  proper  receptacle  for  the  feed,  and  for  fupporting  ved* 
and  nounfhmg  the  plants;  and  though  it  is,  perhaps, 
lmpoffible  to  bring  it  into  this  kate  by  the  operation  of 
any  inkrument  of  the  plough  kind,  we  know  that  fome 
ploughs  prodigioully  excel  others  in.  reducing  the  ftiff 
ground  to  that  uniform’  crumbling  kate  in  which  it  can 
be  left  by  the  fpade.  The  imperfedrions  of  their  per¬ 
formance,  or  what  yet  remains  to  be  .done  to  bring  the 
ground  into  this  kate,  is  dikin&ly  underkood.  It  feems,  , 
then,  a  det^minate  problem  (to  ufe  the  language  of 
mathematicians),  becaufe  the  operation  depends  on  the 
invariable  laws  of  mechanical  nature. 


lour  aic  uf  a  Dn?nr  co-  invariable  laws  of  mechanical  nature. 

rf  '«  ”.fe  th“ 

Marked  with-  Inmrhnrti'  1  i  1  j  ,.eck  are  to  afeertam,  if  poffible,  what  a  plough  in  general  ought  k  performs, 

h  longitudinal. Imes  of  black  and  white  :*  the  to  be,  by  deferibing  dikin&ly  its  talk.  This  will  fife-* 

3  ly 
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Plough,  ly  point  out  a  general  form,  the  chief  features  of  which  can  perform  aU  parts  o{  its  ta  ^ 
mull  be  found  under  every  variety  that  can  arife  from 
particular  circumftances.  . 

The  plough  performs  its  talk,  not  by  digging,  but 
by*  being  pulled  along.  We  do  not  aim  at  immediately 
reducing  the  ground  to  that  friable  and  uniform  ftate 
into  which  we  can  bring  it  by  the  fpade  ;  but  we  with 
to  bring  it  into  fuch  a  itate  that  the  ordinary  operations 
of  the  feafon  will  complete  the  talk. 

For  this  purpofe,  a  (lice  or  fod  mull  be  cut  off  from 
the  firm  land.  This  muft  be  Ihoved  to  one  tide,  that 
the  plough  and  the  ploughman  may  proceed  in  their  la¬ 
bour  ;  and  the  fod  mull  be  turned  over,  fo  that  the 
grafs  and  ftubble  may  be  buried  and  rot,  and  that  freOi 
foil  may  be  brought  to  the  furface  ;  and  all  mull  be  left 
in  fuch  a  loofe  and  open  condition,  that  it  may  quickly 
crumble  down  by  the  influence  of  the  weather,  without 
baking  into  lumps,  or  retaining  water.  The  firtl  office 
is  performed  by  the  coulter,  which  makes  a  perpaftdi- 
cular  cut  in  the  grotind.  The  point  of  the  fock  follows 
this,  and  its  edge  gets  under  the  fod,  and  lifts  it  up. 

While  lifting  it  up,  it  alfo  heels  it  over,  away  from 
the  firm  land.  The  mould-board  comes  laft,  and  pulhes 
it  afide,  and  gradually  turns  it  over  aS  far  as  is  required. 

The  general  form  of  the  body  of  a  plough  is  that  of 
a  wedge,  or  very  blunt  cliiflel,  AFEDBC,  (fig*  T*)» 
having  the  lower  corner  D  of  its  edge  confiderably 
uenerai  more  advanced  than  the  upper  corner  B  ;  the  edge  Bit 
form  of  and  the  whole  back  AFDB  is  in  the  fame  perpepdicu- 

the  plough.  jar  ,e  .  thc  bottom  FDB  approaches  to  a  triangular 

form,  acute  at  D,  and  fquare  at  F  ;  the  furface  BCED 
is  of  a  complicated  (hape,  generally  hollow,  becaute 
the  angle  ABC  is  always  greater  than  FDE  :  this  con- 
fequence  will  be  eafily  feen  by  the  mathematician.  1  he 
back  is  ufually  called  the  land  side  by  the  ploughmen, 
and  the  bafe  FDE  is  called  the  sole,  and  FE  the 

Heel,  and  BCED  the  mould-board.  Laftly,  the 

angle  AFE  is  generally  fquare,  or  a  right  angle,  to  that 
6  the  foie  has  level  both  as  to  length  and  breadth. 

Advantages  comparing  this  form  with  attention,  the  reader 
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will  perceive  that  if  this  wedge  is  pulled  or  pufhed  along 
in  the  direftion  FD,  keeping  the  edge  BD  always  in 
the  perpendicular  cut  which  has  been  preyioufly  made 
by  the  coulter,  the  point  D  will  both  raife  the  earth 
and  fhove  it  to  one  fide  and  twill  it  over  ;  and,  when  the 
point  has  advanced  from  F  to  D,  the  fod,  which  for- 
merly  retied  on  the  triangle  DFE,  will  be  forced  up 
along  the  furface  BCED,  the  line  DF  riling  into  the 
pofition  D /,  and  the  line  EF  into  the  pofition  E/.— 
Had  the  bottom  of  this  furrow  been  covered  with  a  bit 
of  cloth,  this  cloth  would  be  lying  on  the  mould-board, 
in  the  pofition  D/E:  the  flice,  thus  deranged  from  its 
former  fituation,  will  have  a  thape  fomething  like  that 

Sib;  wedge  raife  .he  earth,  the  earth 
preffes  down  the  wedge  ;  and  as  the  wedge  pulhes  the 
earth  to  the  right  hand,  the  earth  prefles  the  wedge  to  the 
left ;  anct  in  this  manner  the  plough  is  ftnongly  preffed, 
both  to  the  bottom  of  the  furrow  by  its  foie,  and  alfo  to 
the  firm  land  by  its  back  or  land-fide,  In  fhort,  it  is 
flrongly  fqueezed  into  the  angle  formed  along  the^  line 
FD  (fig.  i.)  by  the  perpendicular  plane  a  b  Dr  and  the 
horizontal  plane  FDE  ;  and  in  this  manner  the  furrow 
becomes  a  firm  groove,  direfting  the  motion  ot  the 
plough,  and  giving  it  a  refilling  fupport,  by  which  it 


We  beg  our  readers'  Plough, 

can  ®  .  _  ,  ■  ,  - 

to  keep  this  circumtlance  conftantly  in  mind,  it  evi-  * 
dently  fuggetls  a  fundamental  maxim  in  the  conftru&ion,  ^  funds- 
namely,  to  make  the  land-fide  of  the  plough  an  exaft  mental  ma- 
plane,  and  to  make  the  foie,  if  not  plane,  at  Raft 
llraight  from  point  to  heel.  Any  projection  woull.^  ofi 
tear  up  the  fupporting  planes,  deilroy  the  directing  plough. 

groove,  and  expend  force  in  doing- mifchief.  ’  f 

This  wedge  is  feldom  made  of  one  piece.  To  give, 
it  the  neceflary  width  for  removing  the  earth  would  re¬ 
quire  a  huge  block  of  timber.  It  is  therefore  ufually 
framed  of  feveral  pieces, -which  we  (hall  only  mention* 
in  order  to  have  the  language  of  the  art.  Fig.  3.  re- 
prefents  the  land-fide  of  a  plough,  fuch  as  are  made  by 
James  Small  at  Rofebank,  near  Foord,  Mid  Lothian. 

The  bafe  of  it,  CM,  is  a  piece  of  hard  wood,  pointed 
before  at  C  to  receive  a  hollow  fhoeing  of  iron  CO, 
called  the  Sock,  and  tapering  a  little  towards  the  * 
hinder  end,  M,  called  the  Heel.  _  This  piece  is  called  rhe  [eve-f 
the  Head  of  the  plough.  Into  its  fore  part,  juit  be-he'plough> 
hind  the  fock,  is  mortifed  a  Hoping  poll,  AL,  called 
the  Sheath,  the  front  of  which  is  worked  fharp,  form- 
inf  the  edge  of  the  wedge.  Nearer  the  heel  there  is 
mortifed  another  piece,  P(/,  Hoping  far  back,  called 
the  Stilt,  ferving  for  a  handle  to  the.  ploughman. 

The  upper  end  of  the  flieath  is  mortifed  into  the  long 
Beam  RH,  which  proje&s  forward,  almoft  horizontally, 
and  is  mortifed  behind  into  the  ftilt.  To  the  fore  end 
of  the  beam  are  the  cattle  attached.  The  whole  of  tins 
fide  of  the  wedge  is  fathioned  into  one  plain  furface, 
and  the  intervals  between  the  pieces  are  filled  up  with 
boards,  and  commonly  covered  with  iron  plates.  The 
Coulter,  WFE,  is  firmly  fixed  by  its  thank,  W,  into 
the  beam,  rakes  forward  at  an  angle  of  45  *  with  the 
horizon,  and  has  its  point  E  about  fix  inches  before 
the  point  of  the  fock.  It  is  brought  into  the  fame 
vertical  plane  with  the  land-fide  of  the  plough,  by  giving 
it  a  knee  outward  immediately  below  the  beam,  and 
then  kneeing  it  again  downward.  It  is  further  fup- 
ported  on  this  fide  by  an  iron  flay  FH,  which  turns  on 
a  pin  at  F,  paffes  through  an  eye-bolt  I  on  the  fide  of. 
the  beam,  and  has  a  nut  ferewed  on  it  immediately 
above.  When  ferewed  to  its  proper  Hope,  it  is  firmly 
wedged  behind  and  before  the  thank.—  Fig.  3.  N°  2. 
reprefents  the  fame  plough  viewed  from  above.  ST  is 
the  right  hand  or  fmall  ftilt  fixed  to  the  infide  of  the 

mould-board  LV.  . 

Fig.  4.  reprefents  the  bottom  of  the  wedge.  CM  is 
the  head,  covered  at  the  point  by  the  fock.  Juft  be¬ 
hind  the  fock  there  is  mortifed  into  the  tide  of  the  head 
a  fmaller  piece  DE,  called  the  wreft,  making  an  angle 
of  1 6°  with  the  land-fide  of  the  head,  and  its  outfide 
edge  is  m  the  fame  ftraight  line  with  the  fide  of  the 
fock.  From  the  point  to  the  heel  of  the  head  is  about 
33  inches,  and  the  extreme  breadth  of  the  heel  is  about 
nine.  The  fide  of  the  wedge,  called  the  furrow  fide, 
is  formed  by  the  mould-board,  which  is  either  made  of 
a  block  or  plank  of  wood,  or  of  a  thick  iron  plate. 

The  fock  drawn  in  this  figure  is  called  a  Spear  Sock, 
and  is  chiefly  ufed  in  coarfe  or  ftony  ground,  -which  re¬ 
quires  great  force  to  break  it  up.  Another  form  of  the 
fock  is  reprefented  in  the  next  figure  4.  N°  z.  This 
is  called  a  Feather  Sock,  and  has  a  cutting  edge  CF 
on  its  furrow  fide,  extending  back  about  ten  inches, 
and  to  thc  right  hand  or  furrow  fide  about  fix.  The 

ute 
4 


9 

Socks. 


i  10 

Proper 
jreadth  of 
he  foie. 


P  t  O  [ 

Plongh.  ufe  of  tills  is  to  cut  the  fod  below,  and  detach  it  from 
the  ground,  as  the  coulter  detaches  it  from  the  un¬ 
ploughed  land.  This  is  of  great  ufe  when  the  ground 
is  bound  together  by  knotted  roots,  but  it  is  evident 
that  it  cannot  be  ufed  to  advantage  in  very  flony  ground. 
In  general,  the  feather  fock  is  only  fit  for  ground  which 
has  been  under  tojerahle  culture ;  but  it  greatly  facili¬ 
tates  the  labour  of  feparating  the  fod.  It  may  reafon- 
ably  be  afked,  why  the  feather  is  not  much  broader,  fo 
as  to  cut  the  whole  breadth  of  the  furrow?  This  is 
fometimes  done.  But  we  mull  recoiled  that  the  fod  is 
not  only  to  be  pufhed  afide,  but  alfo  to  be  turned  over. 
If  it  were  completely  detached  by  the  feather,  and 
chanced  at  anytime  to  break  on  the  back  of  the  fock, 
it  would  only  be  pufhed  afide  ;  but  by  leaving  a  little 
of  the  fod  uncut,  it  is  held  fail  below  while  it  is  fhoved 
afide  above,  which  cannot  fail  to  twill  it  round.  As 
tlie  wrefl  advances,  it  eafily  dellroys  the  remaining  con¬ 
nexion,  which  in  general  is  very  flight  and  crumbling. 

The  breadth  of  the  foie  at  the  heel  determines  the 
width  of  the  furrow.  Niue  inches  will  give,  enough 
of  room  for  a  horfe  or  man  to  walk  in.  A  greater 
breadth  is  of  no  ufe,  and  it  expends  force  in  pufhing 
the  earth  afide.  It  is  a  miftake  to  fuppofe  that  a  broad 
foie  gives  more  room  for  the  turned  11  ice  to  Hand  on  ; 
for  whatever  is  the  breadth  of  the  furrow,  the  fncceffive 
llices  will  be  left  at  their  former  diflances,  btreaufe  each 
is  fnoved  afide  to  the  fame  dillance.  When  the  breadth 
of  a  flice  exceeds  its  depth,  and  it  is  burned  on  its  fide, 
it  will  now  Hand  on  a  narrow  bafe,  but  higher  than 
before,  and  therefore  will  Hand  loofer,  which  the  far¬ 
mers  defire.  But  in  this  cafe  it  generally  falls  on  its 
back  before  it  lias  been  far  enough  removed,  and  is  then 
pufhed  alide,  and  left  with  the  graffy  fide  down,  which 
is  not  approved  of.  On  the  other  hand,  when  the 
depth  confiderably  exceeds  the  breadth,  the  fods,  now 
turned  on  their  Tides,  mull  be  fquee2ed  home  to  the 
ploughed  land,  which  breaks  them  and  tolfes  them  up, 
making  rough  work.  In  wet  clay  foil,  this  is  alfo  apt 
to  knead  them  together.  On  the  whole,  it  is  bell  to 
have  the  breadth  and  depth  nearly  equal.  But  all  this 
is  workmanfhip,  and  has  no  dependence  on  the  width 
of  the  foie  behind. 

it  We  have  already  faid  that  the  foie  is  generally  level 
kould  he  from  right  to  left  at  the  heel.  This  was  not  the  cafe 
N*  formerly,  but  the  wrell  was  confiderably  raifed  behind. 

It  reiulted  from  this  form,  that  the  furrow  was  always 
fhallower  on  the  right  fide,  or  there  was  left  a  low  ridg* 
of  unftirred  earth  between  the  furrows.  This  circum- 
ftance  alone  was  a  bad  pra&ice ;  for  one  great  aim  of 
ploughing  is  the  renewal  of  the  fuperficial  foil.  In  this 
way  of  ribbing  the  furrows,  the  fod  tumbles  over  as 
foon  as  it  is  pufhed  to  the  top  of  the  rib  on  the  right 
of  the  rut  made  by  the  plough,*  the  firmeft  parts  of  it  fall 
undermofl,  and  the  reft  crumbles  above  it,  making  the 
work  appear  neat;  whereas  it  is  extremely  unequal,  and 
what  moft  needs  the  influence  of  the  weather  to  crumble 
it  down  is  fheltered  from  it.  Add  to  thefe  circumftan- 
ces,  that  the  hollow  is  3  receptacle  for  water,  with  a 
furface  which  can  retain  it,  having  been  confolidated 
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by  the  preflure  of  the  plough.  Fcr.  all  thefe  reafons,  Plough.- 
therefore,  it  feems  adviiable  to  form  the  furrow  with  a 
flat  or  level  bottom,  and  therefore  to  keep  the  heel  of 
the  wrell  as  low  as  the  heel  of  the  head.  For  the  fame 
reafon  it  is  proper  to  hold  the  plough  with  the  land- 
fide  perpendicular,  and  not  to  heel  it  over  to  that  fide, 
as  is  frequently  done,  producing  the  fame  ribbed  furrow 
as  an  ill-formed  foie. 


There  is  great  variety  of  opinions  about  the  length  Length  of 
of  the  plough.  If  confidered  merely  as  a  pointed  in-  thc  Piough. 
ftrument,  or  even  as  a  cutting  inftrument  ading  ob¬ 
liquely  on  a  given  length  of  fod,  there  can  be  no  doubt 
but  that  it  will  be  more  powerful  as  it  is  longer;  that 
is,  it  will  require  lefs'  force  to  pull  it  through  the  ground. 

But  it  mull  alfo  fhove  the  earth  afide,  and  if  we  double 
its  length  we  caufe  it  to  ad  on  twice  as  much  earth  at 
once ;  for  when  the  plough  has  entered  as  far  as  the 
heel,  the  whole  furrow  fide  is  ading  together  in  pufh¬ 
ing  the  earth  to  the  fide.  Now  it  is  found,  that  the 
force  neceffary  for  pufhing  a  mafs  of  earth  horizontally 
along  the  rough  ground  is  nearly  equal  to  its  weight. 

It  would  feem,  therefore,  that  nothing  is  to  be  gained 
by  making  the  bafe  of  the  plough  of  a  great  length, 
except  a  greater  facility  in  making  the  fnft  penetration, 
and  this  is  chiefly  performed  by  the  coulter  and  fock; 
and  a  great  length  renders  the  plough  heavy  and  cum- 
berfome;  and,  by  caufing  it  to  ad  long  on  the  fod,  tends 
to  knead  and  cake  it. 

Nothing  very  precife  can  be  offered  on  this  fubjed. 

Some  fenlible  advantage  is  derived  by  making  the  plough 
taper,  especially  forward,  where  it  ads  as  a  boring  and 
cutting  inflmment ;  and  for  this  purpofe  it  is  convenient 
to  give  the  coulter  a  flope  of  45  degrees.  (This  lias  Slone  of 
at  o  the  advantage  of  throwing  up  the  ftones  and  roots,  'he  coulter 
which  it  would  otherwife  drive  before  it  through  theandofthc 
firm  ground.)  And  for  the  fame  reafon  the  edge  of^cat^r* 
the  feather  has  a  great  flope,  it  being  ten  inches  long 
and  only  fix  inches  broad.  But  if  we  purfue  this  a£ 
vantage  too  far  we  expofe  ourfelves  to  another  rifle.  It 
is  fometimes  neceffary  to  heel  over  the  plough  to  the 
right  in  order  to  get  over  fome  obflrudion.  In  doing 
this,  the  coulter  is  neceffarily  raifed  for  a  moment,  and 
the  flanting  cut  now  made  by  the  feather  becomes  the 
diredmg  groove  for  the  plough.  When  the  feather  has 
a  very  long  flope,  this  groove  has  force  enough  to  guide 
the  whole  plough  ;  and  it  is  almofl  impoffible  for  the 
ploughman  to  prevent  it  from  running  out  of  the  ground 
to  the  land-ficle  (a).  The  feather,  therefore,  fhould 
not  exceed  10  or  12  inches  in  length. 

But  to  return  to  the  length  of  the  plough,  from 
w'hich  this  observation  has  diverted  us  a  little,  we  muff 
add,  that  a  long  plough  has  a  great  advantage  in  the 
iteadmefs  of  its  motion,  having  a  much  more  extenfive 
fupport  both  on  the  land-fide  and  below,  and  being  there¬ 
fore  lefs  affeded  by  its  inequalities.  Accordingly  they  are 
now  made  confiderably  longer  than  former^ ;  and  zz 
inches  has  been  affumed  as  a  proportion  to  9  inches  of 
breadth,  m  conformity  to  the  moft  approved  ploughs 
now  in  ufe.  r  ® 

We  come  now  to  treat  of  the  mould-board.  This  The 

is  board 


(a)  This  is  often  felt  with  the  excellent  plough  deferibed  by  Mr  Arbuthnot  of  Surn/  in  m  rw 

of  the  Society  for  the  Encouragement  of  Arts,  &c.  Loudon.  ^  ’  11  Tranfactios* 


Plough. 
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is  the  mod  delicate  part  of  the  plough,  and  is  to  be  produce  mouldboardshaving  this  property  of  equable  ope-  Plough, 
'  feen  in  the  greateft  variety  in  the  works  of  different  ration,  altho>  they  do  not  deviate  far  from  it.  His  book  v—~ 


^artifts,  each  of  whom  has  a  noftrum  of  great  value  in 
his  own  opinion.  It  is  here  indeed  that  the  chief  re- 
fiftances  are  exerted  and  muff  be  overcome;  and  a  judi- 
-  cious  form  of  this  part  of  the  plough  may  diminifh  them 
confidefably,  while  it  performs  the  work  in  the  beff 


is  a  very  ufeful  and  inftru&ive  performance,  and  level  to 
the  capacity  of  thofe  for  whom  it,  is  intended ;  and  we 
have  here  availed  ourfelves  of  the  author's  information 
on  many  .  paints. 

The  high  chara&er  Which  Small’s  ploughs  have  main- 


manner.  Without  pretending  to  fay  that  the  different  tained  for  25  years  is  a  ffrong  argument  for  the  truth 
refiffances  are  fufceptible  of  an  accurate  determination,  of  the  maxim.  We  fliall  therefore  give  fuch  inffru&iona 
we  can  ftill  draw  fufficient  information  from  palpable  as  will  enable  any  intelligent  workman  to  conftruft  fuch 
rules  of  mechanics  to  direct  us  to  what  would  be  nearly  a  mould-board  without  any  rifle  of  failure  ;  and  if  future 
the  beff  poffible  form  for  a  mould-board.  The  talk  to  theory  or  experience  fhould  difeover  any  error  in  the 
be  performed  is  to  raife,  pufh  afide,  and  turn  over  to  a  principles  from  which  this  maxim  13  deduced,  by  fhow- 
certain  degree,  a  (lice  already  cut  off  from  the  firm  ing  that  either  the  weight,  the  tenacity,  or  the  lateral 
ground.  Asrtve  cannot  provide  for  every  inequality  of  reiiftance,  is  exerted  according  to  a  different  law  from 
the  cohefion  or  tenacity  of  the  earth,  our  fafeft  way  is  to  what  has  been  affumed,  the  dire&ions  to  be  given  are 
confident  as  uniform  :  the  weight  of  it  is  always  fo.  As  of  fuch  a  nature  that  they  adapt  themfelves  with  pre- 
*we  cannot  provide  for  every  proportion between  the  te-  cifion  to  thefc  changes  of  principle,  and  will  ftill  pro- 
nacity  and  the  weight,  we  muff  take  an  average  or  me-  duce  a  perfect  and  efficacious  plough.  Our  readers 
dium  proportion  which  is  nOt  far  from  that  of  equality,  will  readily  acknowledge  that  this  is  gaining*  a  great 
Conceiving  the  flice  at  firft  as  only  tenacious,  and  without  point-;  becaufe  at  prefent  the  inftrument  is  conffrudted 
weight,  it  is  an  eafy  problem  to  determine  the  form  very  much  at  random,  and  by  a  guefs  of  the  eye. 
which  fh all  give  it  the  intended  twift  and  removal  with  Let  us  now  return  to  the  wedge  formerly  made  ufe 
the  fmalleft  force.  In  like  manner  we  can  proceed  with  of  for  illuftrating  the  a&ion  of  the  plough.  Suppofe 
o  flice  that  has  weight  without  tenacity.  It  is  equally  it  placed  in  a.  furrow  already  ploughed,  •  and  that  the 
eafy  to  combine  both  in  any  proportion  ;  and  it  is  eaiieft  fpace  before  the  line  FE  (fig.  1.),  which  is  fquare  from 
of  all  to  make  this  combination  on  the  fuppofition  of  the  line  of  motion  FD,  is  covered  with  a  piece  of  cloth 


equality  of  weight  and  cohefion.  :Suppofmg  the  flice 
like  a  brick,  we  know  that  it  requires  the  greateft 
force  to  begin  to  raife  it  on.  one  -edge,  and  that  the  ftrain 
becomes' lefs  as  it  rifes,  till  its  centre  of  gravity  is  per¬ 
pendicularly  above  the  fupporting  angle.  It  requires 
no  force  to  raife  it  further ;  for  on  pufhing  it  beyond 
this  pofition,  it  would  fail  over  of  itfelf,  unlefs  with¬ 
held  by  the  tenacity of  what  is  not  yet  raifed.  Button 
rConftdering  the  form  or  plan  of  the  fock,  we  find  that 


or  carpet,  and  that  the  point  of  the  wedge  enters  upon 
it  at  F,  and  advances  to  B.  It  will  evidently  raife  the 
cloth,  which  will  now'  cover  the  fide  of  the  wedge, 
forming  the  triangle  /DE.  The  line /D  is  what  for¬ 
merly  lay  in  the  angle  along  the  line  FD,  and /E  for¬ 
merly  lay  on  FE.  It  is  this  line  FE  therefore  that  we 
are  to  raife,  fhove  afide,  and  twift  round,  by  equal  de¬ 
grees,  while  the  plough  advances  through  equal  fpaces- 
Now',  if  the  length  DF  of  the  plough-wedge,  reek- 


while  the  weight  of  the  fod  refills  rnoft  ftronglv,  there  oned  from,  the  point  of  the  fock  to  the  heel,  be  33 
is  lefs .  of  it  in  this  fituation  aftually  rifing,  and  this  inches,  and  the  breadth  FE  behind  be  9  inches,  the 
nearly  in  the  fame  proportion  with  the  labour  of  raifing  ’  .  "  ‘ 


it ;  and  wTe  fee  that  after  the  fod  has  .attained  that  pofi¬ 
tion  in  which  It  is  ready  to  fall  over,  it  has  reached  the 
wider  part  of  the  wrd,  and  is  now  pufhed  afide, 
which  requires  nearly,  the  fame  force  as  to  raife  it :  and 
tills  continues  tq  the  end  of  the  operation. 

When  we  take  all  thefe  circumftances  into  confidera- 
tion,  it  appears  probable,  that  the  compound  refiftance 
does  not  change  much  from  firft  to  laft.  If  this  be 
really  the  cafe,  it  is  an  undoubted  maxim  that  the 
whole  operation  fhould  proceed  equably  :  if  it  does  not, 
there  muff  be  fomc  part  of  the  fod!  that  makes  a  refiftance 
greater  than  the  medium ;  and  as  the  refiffances  in  all 
this  clafs  of  motions  increafe  nearly  as  the  fquares  of  the 


angle  DEF  or  DE/  will  be  nearly  740.  The  conftruc- 
tion  of  the  furrow  fide  of  the  plough  is  therefore  redu¬ 
ced  to  this  very  limple  problem,  “  To  make  the  angle 
rDE/  turn  equably  round  the  axis  DE,  while  the  angu¬ 
lar  point  E  advances  equably  from  D  to  E.”  ^ 

This  wall  be  done  by  means  of  the  following  very  Defcnptfo* 
Ample  tool  or  inftrument.-  Let  IHFK  (fig.  5.)  be  aofanin- 
piece  of  hardwood,  fuch  as  oak,  a  foot  long,  three  inch- 
es  broad,  and  an  inch  thick.  Plant  on  this  another  piece  for  th£ 
BHFC  of  the  fame  breadth,  four  inches  long,  and  ha!fpUrP° 
an  inch  thick.  This  wfill  leave  beyond  it  a  flat  8  inches 
long.  W e  ffiall  call  this  the  Jiock  of  the  inftrument.  Lei 
ABC  be  a  piece  of  clean  oak  half  an  inch  thick,  20 
inches  long,  and  three  inches  broad  at  the  end  BC.  Let 
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How  to  be 
formed. 


velocities  with  which  they  are  overcome,  it  is  demon-  this  be  fc/hioned  like  the  ftile  of  a  fun-dial,  having  its 
ftrable  that  we  fhall  lofe  power  if  we  render  them  un-  angle  ABC  74u. .  Let  it  have  a  part  BCE  fquare,  to 

,  ,  ,  .  .  ,  .  ,  the  extent  of  four  inches  from  C,  and  the  reft  EA 

Hence  we  deduce  this  maxim,  That  as  the  plough  ad.  worked  into  the  form  of  a  ftraight  /lender  rod.  Let 
vances  through  equal /paces,  the  tivifi  and.  the  lateral Jlidlng  EFG  be  a  femicircle  of  clean  plane-tree  or  of  metal  four 
of  the  fod  fhould  increafe  by  equal  degrees.  And  this  de-  inches  radius  :  fallen  this  by  fmall  ferews  to  the  fquare 
termmes  «  prwrt  the  form  of  the  mould-board.  This  part  of  the  ftile  CE,  fo  that  its  centre  may  be  at  C.  Let 
principle  occurred'  to  Mr  James  Small,  a  ploughmaker  this,  femicircle  be  divided  into  180  degrees,  and  num- 
in  Berwick/hire,  and  he  publifhed  a  treatife  on  the  fub-  bered  from  G  along  the  arch  GFE,  fo  that  o°  may  be  at 
jeft  in  1784.  He  has  given  feveral  methods  for  con-  G,  and  180°  at  E.  Let  this  ftile  and  femicircle  turn 
ftructing  mould-boards,  winch  he  fuppofes  are  in  con-  round  the  line  BC  by  means  of  fmall  hinges.  This 
iormity  to  his  principle;  but  being  merely  a  country  inftrument  maybe  called'  the  mould-board,  $rage,  or 
artift,  and  unacquainted  with  fcience,  his  rules  do  not  protra&or.  When  the  ftile  is  folded  down  on  the 

ftock 
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Plough,  ftock  BIK,  the  point  G  will  be  at  F  ;  and  when  it  is 
raifed  up  to  any  angle,  the  degrees  will  be  pointed  out 
on  the  femicircle  by  the  ftraight  edge  CF. 

Nothing  can  be  more  obvious  than  the  manner  of 
employing  this  inilrument  once  we  have  determined 
the  moft  proper  po  fit  ion  for  the  fod  when  the  work  is 
completed.  Now  it  feems  to  be  the  opinion  of  the 
moil  intelligent  farmers,  that  the  bed:  pofition  of  the 
ty  fod  is  that  represented  in  fig.  6. 

;oper  po-  Fig.  6.  reprefents  a  feCtion  of  the  ground  and  the 
l;on  of  the  working  parts  of  the  plough,  as  viewed  by  a  perfon 
Handing  Straight  before  it.  ABDC  is  the  unploughed 
ground,  and  WB  the  coulter*  kneed  in  Small’s  manner. 
FGKB  is  the  fedtion  of  the  plough  (or  rather  of  the 
whole  fpace  through  which  the  plough  has  patted,  for 
no  part  of  the  plough  has  this  fedtion).  HOFE  is  the 
fedtion  of  a  flice,  puttied  attde  and  turned  over,  fo  as  to 
lean  on  the  next.  HE  is  that  fide  of  the  flice  which 
formerly  lay  on  KB.  EF  is  the  fide  cut  off  by  the 
coulter;  and  FO  is  the  upper  or  grafly  fide.  The  low¬ 
er  corners  are  fuppofed  to  be  a  little  bruifed  inwards,  as 
mutt:  generally  happen. 

The  fod  is  puttied  9  inches  to  the  right  hand,  and  it 
leans  with  its  grafly  fide  on  the  preceding  furrow,  in  an 
angle  of  about  50  degrees.  In  this  polition  the  grafs 
is  turned  down  fo  as  to  rot ;  and  there  is  a  hollow  left 
below  to  allow  the  rain  water  to  run  freely  off,  and  to 
receive  the  earth  as  it  crumbles  down  by  the  weather : 
and  if  the  harrow  is  dragged  acrofs  thefe  ridges,  it  dis¬ 
tributes  along  the  furface  the  mould  which  was  former¬ 
ly  at  the  bottom.  The  fod  has  got  a  twift  of  130  de¬ 
grees  :  but  it  is  evident,  that  after  it  has  been  turned 
90  degrees,  or  even  a  little  before '  this,  it  is  ready  to 
fall  over  of  itfelf.  It  is  fufficient  therefore  that  it  be 
turned  90  degrees  when  the  heel  of  the  wreft  has  reach¬ 
ed  it,  and  the  remainder  of  the  twift  is  given  to  it  by 
the  wing  or  flap  of  the  mould-board.  .  This,  then,  dic¬ 
tates  to  us  die  manner  of  applying  the  inftrument. 

Divide  the  edge  DE  (fig.  7.)  of  the  wreft,  or  of  a 
lath  nailed  on  it,  into  90  equal  parts,  and  continue  the 
divifions  backwards  to  G  in  the  fame  line  to  130.  Num¬ 
ber  the  divifions  backwards  from  the  point  of  die  fock  ; 
then  place  the  protra&or  on  the  edge  of  the  wreft,  with 
the  point  B  of  fig.  5.  at  the  90th  divifiou  (fig.  7.);  that 
is,  juft  at  the  heel,  with  the  ftock  under  the  wreft,  and 
the  ftile  raifed  to  90°,  and  prefs  it  home  to  the  joint, 
io  that  the  ftock  may  be  fquare  to  the  edge,  and  then 
the  ftile  will  be  in  the  pofition  Suiting  that  part  of  the 
mould-board.  In  like  manner  Hide  the  ftock  forward 
to  the  80th  divifiou,  and  lower  the  ftyle  to  8o°,  and  it 
TdT  ^iave  the  portion  which  fuits  that  part  of  die  mould- 

board.  In  the  fame  way  Hide  it  forward  to  70,  60,  50, 
&c.  and  lower  the  ftile  to  70°,  605,  50°,  &c.  and  we 
ihall  have  the  pofition  for  thefe  feveral  parts  of  the 
mould-board  ;  and  thus  it  may  -  be  formed  to  die  very 
point  of  the  fock,  becaufe  the  ftraight  edge  of  the  Wreft 
may  be  continued  fo  far.  A  block  of  wood  may  be 
hewed  to  fit  thefe  feveral  pofitions  of  the  protractor 
ftile ;  and  this,  when  placed  with  its  ftraight  edge  on 
the  outer  line  of  the  wreft,  and.  cut  away  behind  in  the 
land-fide  plane,  will  be  the  exad  ffiape.  of  the  plough- 
wedge.  It  would  rife  up  indeed  into  a  tall  piece  of 
Singular  fliape,  gradually  tapering  down  to,  the  point  of 
*the  fock  ;  but  when  cut;  off  parallel  to  the  ground,  at 
the  height  of  about  12  inches,  jt  will  form  the  mould- 
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or  e%e  of  the  (heath,  and  the  whole 
back  of  the  fock  except  the  feather,  which  is  an  extra- v 
neons  piece.  The  wing  or  flap  of  the  mould-board  is 
formed  in  the  fame  manner,  by  Aiding  the  ftock  of  the 
protractor  to  100,  no,  120,  130,  and  opening  the 
ftile  to  ioo°,  1 1  o°,  1200,  130°.  This  will  extend  the 
top  of  the  mould-board  to  about  22  or  23  inches;  but 
the  lower  part  of  the  wing  muft  be  cut  away,  becaufe 
it  would  pufh  the  fod  too  far  afide  after  it  has  got  fche 
proper  twift.  The  form  of  this  part  fhould  be  fuch  as 
would  exactly  apply  itfelf  to  a  plank  fet  at  the  he^  of 
the  wreft,  parallel  to  the  land-fide  of  the  head,  and  lean¬ 
ing  outward  40  degrees.  This  will  be  very  nearly  the 
cafe  if  it  be  made  a  fweep  fimilar  to  the  edge  of  the 
fheath.  Fig.  8.  is  a  refemblance  of  the  furface  of  the 
mould-board  ;  AD  being  the  edge  of  the  fheath,  E  the 
heel  of  the  wreft,  and  EBC  the  wing  or  flap.  When 
cut  through  in  a  perpendicular  direction,  the  feCtion  is 
hollow ;  if  cut  horizontally  it  is  convex  ;  and  if  in  the 
direction  CE,  making  an  angle  of  74°  with  ED,  it  is 
ftraight..  If  the  protraCtor  be  fet  on  it  at  D,  and  gra¬ 
dually  hidden  backwards,  the  mould-board  will  gradually 
open  the  ftile,  and  the  ftile  will  fkim  its  whole  furface 
without  any  vacuity  between  them. 

.  This  form  is  given  to  the  mould-board  on  the  autho¬ 
rity  of  the  fuppofition  that  the  fum  of  the  refiftances 
anfing  from  weight  and  tenacity  remains  pretty  con- 
ftant  in  its  whole  length.  This  cannot  be  affirmed  with 
confidence  in  any  cafe,  and  is  by  no  means  true  in  all. 

In  ftiff  clay  foils  the  effects  of  tenacity  prevail,  and  in 
light  or  crumbling  foils  the  weight  is  the  chief  refift- 
ance..  The  advantage  of  this  mode  of  conftru&ion  is, 
that.it  can  be  adapted  to  any  foil.  If  the  difficulty  of 
cutting  and  raffing  the  fod  is  much  greater  than  that 
of  fhoving  it  afide  and  turning  it  over,  we  have  only  to 
make  the  rife  and  twift  more  gentle  towards  the  point 
of  the  fock,  and  more  rapid  as  we  advance  ;  and  it  is 
eafy  to  do  this  according  to  any  law  of  acceleration  that 
we  pleafe.  Thus,  inftead  of  dividing  the  edge  of  the 
wreft  DE  (fig.  9.)  continued  to  G  into  130  parts, 
draw  a  line  G^  perpendicular  to  it,  and  draw  fome 
curve  line  D^convex  toward  DG,  and  divide  this  into 
equal  parts  in. the  points  10,  20,  30,  40,  &c.;  and  then 
draw  perpendiculars  to  the  wreft  edge,  cutting  it  in  xo» 

2°,  30,.  40,  &c.  and  apply  the  protradlor  to  thefe  points. 

It  is  evident  that  the  divifions  of  the  wreft  line  are  big¬ 
ger  at  D,  and  grow  gradually  lefs  towards  G  ;  and 
therefore,  becaufe  each  has  io°  more  twift  than  the 
preceding,  the  twift  will  be  more  rapid  as  it  approaches  ' 
the  end  of  the  mould-board.  This  curve  may  be  cho- 
fen  fo  as  to  produce  any  law  of  acceleration.  On  the 
contrary,  we  produce  a  retarded  or  diminiflied  twift  by 
making  the  curve  concave  towards  DG,  as  reprefen  ted 
by  the  dotted/  curve. 

The  mathematical  reader  ..will  obferve,  .that  this  con- 
ftrudtion  aims  at  regulating  the  twift  round  the  line  of 
the  wreft  ED.  This  does  not  produce  prteifely  the 
fame  regulation  round  the  line  FD,  which  is  the  line  of 
the  plough's  motion,  arid  of  the  fod’s  pofition  before  it 
is  ploughed  over.  The  difference,  however,  is  not  worth 
attending  to  in  a  matter  fo  little  fufceptible  of  preciiiou,  " 
But  the  twift  round  the  line  FD,  may  be  regulated  ac¬ 
cording  to  any  law  by  this  inftrument  with  equal  faci¬ 
lity.  Inftead  of  placing  the  ftock  of  the  protractor 
fquare  with  the  edge  of  thewreft,  it. may  be  placed 
K  fquare 
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ffiiore  with  the  land-fide  of  the  plough.  -  - 

Saw  alSfcBL  (fig.  5;  *•)  ^  a°nd  p^t  1 

the  point  B,  making  the  angle  LLv.  16  ,  a  p 
brafs  pin  at  L,  making  a  hole  in  the  ftyle  that  it  may 
not  be  prevented  from  folding  down.  Then  in  ufmg 
the  inftrument  let  the  points  B  and  L  reft  againft  the 
edge  of  the  wrefl,  and  proceed  as  directed. 

A  ftill  greater  variety  of  forms,  and  accommodation 
to  particular  views,  with  the  fame  genera  dependence 
on  principle,  will  be  procured  by  giving  the  rod  BA  a 
motion  round  B  in  the  plane  of  the  ftde,  fo  as  to  form  a 

ftile  of  a  variable  angle.  .  .  .  ,  ,  t>  a 

A  tool  may  even  be  conflrufted  m  which  the  rod  BA 
miriit  be  a  cutting  knife  :  and  the  whole  may  be  led 
along  by  a  fcrew,  while  this  knife  turns  round  accord- 
to  any  law,  and  would  gradually  pare  away  the 
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mould  board  to  the  proper  form. 

Thus  have  we  reduced  the  faftuomng  the  operative 
part  of  the  plough  to  a  rule  which  is  certain.  We  do 
not  mean  by  this,  that  a  mould-board  made  according  to 
the  maxim  now  given  will  make  the  beft  poffible  plough  ; 
but  we  have  given  a  rule  by  which  tins  part  of  the 
plough  can  be  made  unequivocally  of  a  certain  quality  by 
every  workman,  whatever  this  quality  may  be,  and  this 
without  being  obliged  to  copy.  No  defenption  of  any 
curve  mould-board  to  be  met  with  in  books  lias  this  ad- 
vantage;  and  we  fay  that  this  rule  is  capable  of  any 
fyftematic  variation,  either  with  _  refped  to  the  width 
of  furrow,  or  the  quantity  or  variation  of  its  twilt.  Wc 
have  therefore  put  it  in  the  power  of  any  intelligent 
perfon  to  make  fuch  gradual  and  progreffive  changes  as 
may  ferve  to  bring  this  moft  ufeful  of  all  mftruments  to 
perfe&ion.  The  angle  of  the  head  and  wreft,  and  the 
curve  for  dividing  the  wreft  line,  can  always  be  expreffed 
in  writing,  and  the  improvements  communicated  to  the 
public  at  large. 

After  this  deferiptioa  of  the  working  parts  ot  a 
plough,  and  directions  for  giving  it  the  moft  effective 
form,  it  will  not  be  improper  to  conffder  a  little  its 
mode  of  aCtion,  with  the  view  of  attaining  a  more  di- 
ftinCt  conception  of  what  is  done  by  the  ploughman  and 
the  cattle,  and  to  direCt  him  in  his  procedure. 

Returning  again  to  the  wedge  (fig.  i.),  we  fee  that 
it  is  preffed  down  at  the  point  I),  and  as  far  hack  along 
the  mould-board  as  its  furface  continues  to  look  upward, 
that  is,  all  the  way  to  the  heel  of  tlie  wreft.  Behind 
this,  the  perpendicular  fecftiocs  of  the  mould-board  over¬ 
hang,  and  look  downward  ;  and  here,  while  Puffing 
down  the  fod,  the  plough  is  preffed  upwards.  Thefe 
two  preffures  tend  to  twift  the  plough  round  a  trani- 
verfe  line  fomewhere  between  the  heel  and  the  point. 
The  plough-  therefore  tends  to  rife  at  the  heel,  and  to 
run  its  point  deeper  into  the  ground.  Upon  the  whole, 
the  preffure  downwards  is  much  greater  than  the  upward 
preffure.  It  is  exerted  over  a  much  greater  fpace,  and 
is  greater  in  moft  parts  of  that  fpace.  Behind,  very 
little  downward  preffure  is  neceffary,  the  fod  being 
ready  to  fall  down  of  itfelf,  and  only  requiring  a  gentle 
tpuch  to  lay  it  in  a  proper  pofition. 

In  like  manner  the  plough  is  preffed  backward  by 
the  refiftance  made  to  the  coulter  and  lock*  and  part  o.f 
the  refiftance  made  to  the  (loping  fide  of  the  mould- 
hoard  :  and  it  is  preffed  to  the  left  by  the  other  part  of 
the  preffure  on  the  fock  and  mould-board. 
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All  thefe  preffures  muft  be  balanced  by  the  joint  ac- 
tion  of  the  cattle,  the  refiftance  of  the  bottom,  and  th<5  v  - 
refiftance  of  the  firm  ground  on  the  left  liahd  of  landi 

fil  It  is  tliC  aftion  of  the  cattle,  exerted  on  that  point 
to  which  they  are  attached,  which  produces  all  thefe 
preffures.  It  is  demonftrated  by  the  principles  of  me¬ 
chanics,  that  this  force  muft  not  only  be  equal  to  tlie 
mean  or  compound  force  of  tliefe  refilling  preffures;  hut 
muft  alfo  be  in  Hie  oppofite  direction. 

It  is  further  demonftrated,  that  if  a  body  be  dragged 
through  any  refilling  fubftance  by  a  force  aftfog  on  any 
point  G,  and  in  any  direction  whatever  GH,  and  really 
moves  uniformly  in  that  diredtioh,  the  force  exerted  ex- 
aftly  balances  the  refinances  which  it  excites,  both  aft 
to  quantity  and  dire-Aion  :  And  if  the  body  advances 
without  turning  round  the  point  by  which  it  is  drag¬ 
ged,  the  refiftances  on  one  fide  of  this  point  are  in  equi- 
librio  with  thofc  oh  the  oppofite  fide. 

And,  laftly,  it  is  demonftrated,  that  when  disequi¬ 
librium  is  obtained,  it  is  indifferent  to  what  point  in  the 
line  GH  the  force  is  applied.  Therefore,  in  fig.  3. 

force  a£ting  in  the  dire6Iion  HO  may  eithe. 
be  applied  to  the  point  of  the  beam  H,  or  to  the 
point  N  of  the  coulter,  or  to  the  point  O  of  the  fock.^ 

When  therefore  a  plough  advances  fteadily,  requi¬ 
ring  no  effort  of  the  ploughman  to  direct  it,  if  the  line 
of  draught  OM  (fig.  io.)  be  produced .  backwards i  to. 
the  point  G  of  the  mould-board,  that  point  is  the  jplace 
round  which  all  the  refiftances  balance  each  othei.  Tihis 
point  may  be  called  the  centre  of  rrfijlance  and  the  centre 
of  aftion. 

It  would  be  of  importance  to  determine  this  point 
by  principle;  but  this  can  hardly  be  done  with  preci- 
fion  even  in  a  plough  of  a  known  form  and  it  is  im- 
polBble  to  do  it  in  general  for  all  ploughs,  becaufe  it  is 
different  in  each.  It  even  varies  in  any  plough  by 
every  variation  of  the  proportion  between  the  weight 
and  the  cohefion  of  the  fod.  We  fee  how  it  can  be 
found  experimentally  in  any  given  uniform  fod,  viz.  by 
producing  backwards  the  line  of  draught.  Then*  if  the 
draught-rope,  inftead  of  being  fixed  to  the  muzzle  of 
the  beam,  were  fixed  to  this  point,  and  if  it  were  pull¬ 
ed  in  the  fame  dire&ion,  the  plough  would  continue  to 
perform  its  work  without  any  affiftance  from  the  plough¬ 
man,  while  the  fod  continued  uniform.  But  the  fmall- 
eft  inequality  of  fod  would  derange  the  plough  fo  as  to 
make  it  go  entirely  out  of  its  path.  Should  the  re¬ 
fiftances  between  G  and  D  prevail,  the  plough  would 
go  deeper,  which  would  increafe  tli*  refiftances  on  that 
fide  where  they  already  exceed,  and  the  plough  would" 
run  ftill  deeper.  Should  the  refiftances  behind  G  pre¬ 
vail,  the  heel  would  be  preffed  down*  and  the  poim* 

Would  rife,  which  would  ftill  farther  deftroy  the  equili¬ 
brium,  arid,  producing  a  greater  deviation  from  tho 
right  path,  would  quickly  tlirow  the  plough  out  of  the 
ground. 

For  thefe  reafons  we  muft  not  think  of  attaching  the 
draught  to  the  centre  of  refiftance  ;  but  muft  contrive  a> 
point  of  draught  fuch  as  Aiall  reftore  the  plough  to  its. 
proper  pofition  when  it  has  been  driven  out  of  it  by  any* 

obftru&ion.  t  f 

The  muzzle  or  end  of  the  beam  is  a  point  which  will  Muzz^ 
Completely  fuitour  purpofe.  Fof  fuppofe  that  the  re-tlC 
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finance  cn  tie  back  of  the  fock  lias  prevailed,  and  the 
plough  MNFD  (fig.  io.)  has  taken  the  pofition  m-nfd 
reprcfented  by  the  dotted  lines,  the  draught  line  GMO 
is  brought  down  into  the -pofition  gmo,  diverging  a  little 
from  GMO,  and  meeting  the  mould-board  jn  a  point 
«£  confiderably  before  G.  By  this  means  the  refiftances 
on  the  binder  fide  of  g  are  increafed,  and  thofe  before  it 
are  diminifhed,  and  the  plough  quickly  regains  its  for¬ 
mer  pdfition. 

From  thefc  obfervations  it  is  plain,  that  whatever  is 
the  filiation  of  the  centre  of  refinance,  the  point  of 
draught  may  be  fo  chofen  that  the  action  of  the  cattle 
fhall  be  diredlly  oppofed  to  the  refinance  of  the  ground, 
and  that  moreover  the  plotigh  ftiall  have  no  tendency 
either  to  go  deeper  or  to  run  out.  This  is  the  ufe  of 
the  apparatus  at  the  point  of  the  beam  called  the 
muz  zb,  reprefented  at  H  (fig.  3«)  It  turns  round  a 
bolt  i  through  the  bedm,  and  can  be  flopped  at  any 
height  by  another  pin  k  put  through  the  holes  in  the 
arch  / m.  A  figure  is  given  of  the  maz2le  immediately 
below,  as  it  appears  when  looking  down  on  it.  The 
eye  to  which  the  draught-rope  is  hooked  is  fpread  out 
horizontally,  as  fhown  by  HK,  and  has  feveral  notches 
G  in  it,  to  either  of  which  the  hook  can  be  applied. 
This  ferves  to  counteradl  any  occafional  tendency  which 
the  plough  may  have  to  the  right  or  left. 

When  the  plough  goes  on  ileadily,  without  any  ef¬ 
fort  of  the  ploughman,  it  is  faid  to  be  in  trim,  and  to 
fwim  fair;  the  preffure  before  and  behind  the  centre  of 
a&ion  being  in  equilibrio  with  each  other.  In  order  to 
learn  whether  a  plough  will  be  in  this  manner  under  ma¬ 
nagement,  hook  the  draught-rope  as  high  as  poffible. 
In  this  (late  the  plough  fhould  have  a  continual  ten¬ 
dency  to  rife  at  the  heel,  and  even  to  run  a  little  into 
the  ground.  Then  hook  the  rope  as  low  as  poffible. 
The  plough  fhould  now  prefs  hard  on  the  furrow  with 
the  heel,  and  have  fome  tendency  to  run  out  of  the 
ground.  If  both  thefe  are  obferved,  the  plough  is  pro¬ 
perly  conftru&ed  in  this  refpeft ;  if  not,  it  muft  be  al¬ 
tered,  either  by  changing,  the  pofition  of  the  fock  or 
that  of  the  beam.  Lowering  the  end  of  the  beam  will 
correfl  the  tendency  of  the  plough  to  go  deeper ;  the 
railing  the  point  of  the  fock  will  alfo  have  the  fame  ef¬ 
fect.  .But  it  is  of  confiderable  importance  not  to  take 
the  point  of  the  fock  out  of  the  plane  of  the  fod,  and 
•it  is  much  better  to  make  tlie  alteration  by  the  beam* 
The  dope  of  the  coulter  lias  a  confiderable  effect,  but 
it  cannot  be  placed  very  far  from  the  inclination  of  45 0 
without  the  rifle  of  choaking  the  plough  by  driving  the 
roots  and  {tones  before  it.  It  is  of  great  confequence 
to  have  the.  coulter  .fit  exactly  in  the  dire&ion  of  the 
plough’s  motion  ;  if  it  is  in  any  other  direction,  it  will 
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powerfully  twift.  the  plough  into  its  own  track.  As 
it  muft  be  fixed  in  the  middle  of  the  beam’s  thicknefs 
to  have  firength,  it  is  removed  a  little  from  the  plane 
of  the  land-fide,  and  it  was  the  ufual  pra&ice  to  point 
it  to  the  left  below  to  compensate  for  this ;  but  this  by 
no  means  removes  the  difpofitjon  to  twift,  and  it  ex- 
poles  to  the  rifle  of  catching  a  {lone  between  its  point 
and  that  of  the  fbek,  which  muft  now  be  driven  for¬ 
ward  through  the  firm  ground  at  a  great  expence  of  la* 
Dour  to  the  cattle.  Mr  Small  has  very  ingenioufly  re- 
medied  this  by  giving  the  coulter  a  fhort  knee  to  the 
kft  immediately  below  the  beam,  and  thus  pointing  it 
downwards  in  the  plumb  of  the  land-fide.  See  fig.  6. 
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It  is  not  without  its  ufe  to  know  the  abfolute  force  Plough. 

neceffiiry  for  tilling  the  ground.  This  has  been  fre-  ' - * - - 

quently  meafured  with  a  fpriitg  fteel-yard.  One  of 
Small  s  plough^,  worked  by  two  horfes,  and  employed 
in-  breaking  up  {tiff  land  which  had  heen  ploughed  be¬ 
fore  winter,  and  much  confolidated  by  the  rains,  re¬ 
quired  a  force  of  360  lbs.  avoirdupois;  and  we  may  flate 
this  as  the  ordinary  rate  of  fuch  work  ;  but  moderately 
firm  fod,  under  good  Culture,  requires  at  a  medium  32c 
lbs. 

As  we  wiffi  to  embrace  every  opportunity  of  ren¬ 
dering  this  work  ufeful  to  the  public*  we  ffiall  conclude 
this  article  with  an  Account  of  a  plough  which  has  juft 
now  been  recommended  to  public  notice  by  the  Scots 
Highland  Society  as  extremely  proper  for  a  hilly  coun¬ 
try.  The  inventor,  the  Rev.  Alexander  Campbell  mb 
niiter  at.  Kilcalmonell  in  Argyleffiire,  was  honoured  with 
the  Society’s  gold  medal,  value  L.  25.  *  ' 

A,  the  fock  (fig*  11.)  ;  the  land-fide  of  which  fup-The  Xr 
plies  the  place  of  the  coulter,  and  the  foie  of  it  ferves 
for  a  feather;  it  is  18  inches  long*  and  is  made  of  aploUghl 
plate  of  iron  12  inches  broad  when  finiffied,  and  fome- 
what  under  half-  an  inch  thick.— B*  the  head ;  to  be 
made  of  iron  in  a  triangular  form,  4  inches  broad  by  2 
Inches  at  the  thickefl  part.  There  are  5  inches  of  the 
head  fixed  in  the  fock.— C,  the  beam,  4  inches  thick 
by  5  inches  deep,  gradually  tapered  thinner;  the  length 
6  feet.— E,  the  fheath,  muft  be  of  the  fame  thicknefs 
with  the  beam  above  and  the  head  below,  and  is  five 
inches  broad.  An  iron  fcrew-bolt  conne&s  the  beam 
and  head  behind  the  fheath — F,  the  handles  are  fo 
made  that  the  flope  of  the  mould-board,  which  is  fixed 
to  one  of  them,  may  be  the  longer  and  more  gradual 
They  are  5  feet  8  inches  long,  and  2  feet  4  inches  afun* 
der  at  the  ends. — G,  the  mould-board,  confifls  of  7 
rounded  flicks  2  inches  in  diameter ;  the  covert  of  them 
is  in  the  plane  of  the  foie,  the  reft  irt  fuccefiion  clofe  to 
each  other  above  it.  This  makes  the  mould  board  14. 
inches  broad.  To  prevent  any  earth  from  getting  over 
the  mould-board,  a  thin  dale  4.  or  j  inches  broad  is  fixed 
abov6  it.  The  mould-board,  land-fide,  and  foie  of  the 
plough,  are  clad  with  iron,— The  length  is  20  inches: 
this  added  to  18  inches,  the  length  of  the  fock,  makes 

the  length  from  point  to  heel  3  feet  2  inches. _ The 

muzzle  or  bridle  OPIff  is  alfo  of  a  more  convenient  and 
better  conflrinStion  than  thofe  commonly  in  ufe.  J3y 
means  of  the  ferew-pins  at  L  and  M  different  degrees 
of  land  may  be  given  to  the  plough  ;  the  iron  rod  LH 
being  thereby  moved  fidewife  in  the  focket  LN,'  and 
up  and  down  by  OP >  Phe  rod  is  30  inches  long,  one 

broad,  and  half  an  inch  thick.  It  is  hooked  into  a 
fcrew-bolt  at  H.  Two  inches  of  the  rod  projeft  at  N,  . 
in  the  form  of  an  eye,  before  the  muzzle,  to  receive  tlie 
hook  of  the  crofs-tree. 

The  advantages  of  this  plough  are  laid  to  be  :  It  is 
not  fo  liable  to  be  interrupted  or  turned  out  of  its  courfe 
by  nones,  loots,  &c.  as  oth'CT  ploughs  are  ;  nor  does  it 
dip  fo  deep  as  to  be  liable  to  be  broken  by  large  flouts 
or  flags,.  The  motion  of  the  muzzle  is  alfo  thought  an 
improvement.  Another  advantage  it  has  over  other 
ploughs  is,  its  not  being  fo  liable  to  be  choaked  up  by 
ltubble,  &c.  This  we  underfland  to  belts  chief  excellen* 
cy,  and  an  objeft  much  defired  in  tlie  conftru&ion  of 
the  plough.  Upon  the  whole,  we  are  informed  that 
this  plough  is  lighter,  lefs  expenfive,  and  lefs  liable  to 
K  2  go 
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drill. 
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go  Out  of  trim  th*n  the . ordinary jjough,  an<l  that 


1 


F"  *4 

Ohjedlions 

to  its  con- 
ftru<5tion. 


of  trim  than  the  ordinary  7  f  w:til 

it  two  horfes  can  plough  land  which  requir 

broken^r  permanently ^'ifted  *  T^l 

P.  rr  fork  and  putting  ;t  in  the  fire.  v\  hen  a 
Sfj tlt  t  thePfame  Life,  the  ploughman  can 
either  rea^r  it  by  altering  the  wedging,  or  he  can 
Shten  it  in  the  field  ;  and  it  mull  be  obfemed,  that 
the  plough  oppofes  much  lefe  refiftanceto  the  derange¬ 
ment  of  this  fort  of  coulter  than  of  the  common  one. 

In  the  common  coulter  the  ftrain  does  not  fo  much  tend 
to  twill  the  plough  round  the  line  of  its  motion,  as  to 
preft  it  wbohy  to  landward.  The  refiftance  to  this  is 
Teat  but  a  very  moderate  force  will  twill  it  round  its 
fine  of  motion.  In  either  cafe,  if  the  blow  be  given  in 
that  point  of  the  coulter  where  the :  draught  Ime ^croffes 
it  there  will  be  no  twill  of  the  whole  plough,  but  the 
point  of  the  plough  will  be  forced  horizontal^  to  or 
from  the  land  When  the  blow  is  out  of  this  line,  the 
llrain  tends  to  twill  the  beam  or  the  plough- 
rience  will  determine  winch  of  the  two  is  the  moll  ha¬ 
zardous.  Tliefe  ploughs  are  made  by  Thomas  Lind- 
fay,  Abbeyhill,  Edinburgh,  and  models  are  to  be  feen 

in  the  hall  of  the  Highland  Society. 

PLouGH-drill.  See  Drill /owing,  and  Agricul¬ 
ture,  p.  318  ;  and  Plate  VII.  and  2d  Plate  VII. 
In  the  Gentleman’s  Magazine  for  July  >793-  P-  °?2’ 
Mr  Wickins  of  Pondhead  Lodge,  New  Foreft,  gives  - 
an  account  of  a  Amplified  drill-plough  minted  by  lum- 
felf  Its  Importance  is  increafed,  he  thinks, ,  by  the 
cheapnefs  and  eafy  conflruftion  of  it,  becaufe  it  can  be 
ufed  upon  a  fmall  fcale  by  a  Angle  man,  and  upon  a 
larger  fcale  by  two  men,  or  a  man  and  boy  ;  fothat  the 
inconvenience  fuffered  by  horfes  trampling  the  ground, 
&c  is  hereby  avoided.  To  the  doll  for  fowmg  is  occa- 
fionally  annexed  a  blade  for  hoeing  between  the  rows  : 
“  the  good  effetts  of  which  (fays  Mr  Wickins)  are 
no  lefs  obvious  from  its  nurturing  the  growth  of  the 
com,  and  producing  collateral  {hoots  from  the  applica¬ 
tion  of  freih  foil,  but  alfo  from  its  affording  the  means 
of  extirpating  the  weeds  which  are  fo  obnoxioustoit. 
He  informs  us  likewife,  that  his  fingle  hand-drill  hath 
been  feen  and  approved  by  the  Bath  Society  ;  and  they 
have  in  conference  been  pleafed  to  vote  lum  an  hono¬ 
rary  and  correfponding  member.  Since  that  time,  how¬ 
ever  he  fays,  he  has  very  materially  improved  and  Am¬ 
plified  it.  Mr  Wickins’s  defcription  of  his  invention  is 
far  from  being  accurate ;  and  the  drawing,  of  which 
there  is  an  engraving  in  the  fame  magazine,  was  taken 
when  his  machine  was  in  its  infant  and  lefs  improved 
{late.  He  promifes,  however,  further  information  in 
the  Gentleman's  Magazine,  and  he  offers  more  particu¬ 
lars  to  fuch  agricultural  people  as  (hall,  defire  it..  We 
are  far  from  decidedly  thinking  that  this  plough-drill  is 
a  real  improvement,  or  that  it  ever  will  come  to  be  tval- 
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lv  and  generally  ufeful.  We  have  feen  fo  many  of  thefi*  Ploughman 

and  fuch  like  improvements  make  a  great  node  for  a  J 

while,  and  then  fall  into  negled,  without  haying  ever - ^ 

come  into  ufe,  as  makes  us  fliy  in  forming  options  re- 
foefting  the  utility  of  thofe  inflrumcnts  which  are  fo 
often  andfo  boldly  obtruded  on  the  world  as  the me  plus 
ultra  of  improvements  in  their  feveral  fpheres.  We  think 
it  our  duty,  however,  to  give  every  attempt  at  improve¬ 
ment  efpeciaUy  in  the  ufeful  arts,  all  the  juflice  in  our 
power  ;  and,  on  this  account,  it  lias  always  been  our 
cuflom  to  lay  before  oUr  readers  fuch  claims  to  it  as 
have  occurred  in  the  courfe  of  our  work,  whether  thofe 
claims  appeared  to  ourfelves  to  be  juft  or  not. 

PLOUGHMAN,  the  perfon  who  guides  the  plough 
in  the  operation  of  tilling.  . 

PLOUGHING,  in  agriculture,  the  turning  up  the 
earth  with  a  plough.  See  Agriculture,  Fart  II. 

pafftm.  .  r  ~ 

PLOVER,  in  ornithology,  a  fpecies  oF  Chara- 

DRThefe  birds  ufually  fly  in  exceedingly  large  flocks  in 
the  places  they  frequent ;  people  talk  of  2t,ooo  or 
30,000  being  feen  in  a  flock.  They  generally  come  to 
us  in  September,  and  leave  us  about  the  end  of  March, 

In  cold  weather  they  are  found  very  commonly  on  lands 
lying  near  the  fea  in  quell  of  food;  but  in  thaws  and 
open  feafons  they  go  higher  up  in  the  country. 

They  love  to  feed  on  ploughed  lands,  but  never  re¬ 
main  long  at  a  time  on  them,  for  they  are  very  cleanly 
in  their  nature;  and  the  dirt  which  lodges  on  their 
beaks  and  feet  give  them  fo  much  uneafinefs,  that  they 
fly  to  the  nearell  water  to  walh  themfelves.  When  they 
roolt,,they  do  not  go  to  trees  or  hedges ;  butfit  fquat- 
ting  on  the  ground  like  ducks  or  geefe,  far  from  trees 
or  hedges,  when  the  weather  is  calm ;  but  when  it  is 
ftormyt  they  often  get  under  (belter.  In  wet  weather 
they  do  not  deep  in  the  night  at  all,  but  run  about  pick¬ 
ing  up  the  worms  as  they  crawl  out  of  the  ground;  du¬ 
ring  this  feeding  they  are  continually  making  a  finall 
cry,  that  ferves  to  keep  them  together;  and  in  the  morn¬ 
ing  they  take  flight.  If  in  their  flight  they  fpy  any 
others  on  the  ground,  they  call  them  up ;  and  if  they 
refufe  to  come,  the  whole  body  defeends  to  fee  what 
food  there  is  in  the  place  that  detains  them. 

Plovers  are  very  eafily  taken  at  the  time  of  their  firfl 
'coming  over,  when  they  have  not  got  any  other  birds 
mixed  among  them;  but  when  they  afterwards  pick  up 
the  teal  and  other  lhy  birds  among  them,  it  becomes 
more  difficult.  The  bell  feafou  for  taking  them  is  in 
0£lober,  efpecially  in  the  beginning  of  that  month : 
after  this  they  grow  timorous,  and  are  not  eafily  taken 
again  till  March,  which  is  the  time  of  their  couplmg.- 
The  feverell  frofts  are  not  the  bell  feafan  for  taking  them 
in  neft,  but  variable  weather  does  better.  The  noitlv 
well  wind  is  found  difadvantageous  to  the  taking  of 
them  ;  and  in  general,  great  regard  is  to.be  paid  to  the 
courfe  of  the  wind  in  the  fetting  of  the  nets.  All  lea- 
fowl  fly  againll  the  w  ind  wThen  the  land  lies  that  way ; 
and  the  nets  for  taking  them  are  therefore  to  be  placed 
in  a  proper  dire&ion  accordingly. 

PLOWDEN  (Edmund),  ferjeant  at  law,  was  the 
fon  of  Humphrey  Plowden  of  Plowden  in  Shropfhire*.. 
of  an-  ancient  and.  genteel  family.  He  was  firll  a  llu- 
dent  of  the  univerfity  of,  Cambridge,  where  he  fpent 
three  years  in  the  ftudy  of  philofophy  and  medicine.. 
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Pluche.  He  then  removed  to  Oxford,  where,  having  continued 

— v -  his  former  ftudies  about  four  years  more,  in  1 55  2 

was  admitted  to  the  pra&ice  of  phyfic  and  furgery : 
but  probably  finding  the  pra&ice  of  the  art  of  healing 
lefs  agreeable  than  the  fludy,  he  entered  himfelf  of  the 
Middle  Temple,  and  began  to  read  law.  Wood  fays, 
that  in  1557  he  was  fummer  reader  to  that  fociety,  and 
Lent-reader  three  years  after,  being  then  ferjeant  and 
oracle  of  the  law.  He  died  in  the  year  1584,  aged  67  ; 
and  was  buried  in  the  Temple-church,  near  the  north- 
wall,  at  the  ealt  end  of  the  choir.  He  married  the 
daughter  of  William  Sheldon  of  Boley  in  Worcefter- 
1  fiiire  ;  by  whom  he  had  a  fon,  who  died  foon  after  his 
father.  He  wrote,  1.  Commentaries  or  Reports  of  di¬ 
vers  Cafes,  & c.  in  the  reigns  of  King  Edw.  VI.  Queen 
Mary,  and  Queen  Elizabeth;  London,  1571,  78,  99, 
1613,  &c.  Written  in  the  old  Norman  language.  2. 
Queries,  or  a  Moot-book  of  cafes,  &c.  tranflated,  me¬ 
thodized,  and  enlarged,  by  H.  B.  of  LincolnVInn ; 
Lond.  1662,  8vo. 

PLUCHE  (Antony),  born  at  Rheims  in  168$, 
merited  by  his  engaging  manners  and  proficiency  in  the 
belles-lettres  the  appointment  of  humanift  in  the  univer- 
iity  of  that  city.  Two  years  after  he  obtained  the  pro- 
feffor  of  rhetoric's  chair,  and  was  admitted  into  holy 
orders.  The  bifhop  of  Laon  (Clermont)  informed  of 
his  talents,  offered  him  the  dire&ion  of  the  college  of 
his  epifcopal  city.  By  his  induflry  and  fuperior  know¬ 
ledge,  a  proper  order  and  fubordination  foon  took  place 
in  it;  but  fome  particular  opinions  rcfpedling  the  affairs 
of  the  time  difturbed  his  tranquillity,  and  obliged  him  to 
quit  his  office.  The  iutendant  of  Rouen,  at  the  requeft 
of  the  celebrated  Rollin,  entrufled  him  with  the  educa¬ 
tion  of  his  fon.  Abbe  Pluche  having  filled  that  place 
with  fuccefs  and  great  honour  to  himfelf,  left  Rouen 
and  went  to  Paris,  where,  by  the  patronage  of  fome  li¬ 
terary  friends  and  his  own  excellent  writings,  he  acqui¬ 
red  a  very  diftinguifhed  reputation  for  learning.  He 
publifhed,  1.  Le  Spectacle  de  la  Nature  (Nature  Difplay- 
ed),  in  9  vols  in  i2mo.  This  work,  which  is  equally 
inllru6tive  and  ["entertaining,  is  written  with  perfpi- 
cuity  and  elegance  ;  but  the  form  of  dialogue  which  he 
adopted  has  drawn  him  into  the  fault  of  being  rather 
too  prolix.  The’  fpeakers,  who  are  the  Prior,  the 
Count*  and  Countefs,  are  not  diflinguifhed  by  any  flri- 
king  feature  ;  but  they  have  all  the  common  chara&er, 
which  is  tolerably  pleafing,  not.  excepting  even  that  of 
the  little  chevalier  De  Breuil,  who  is,  however,  a  mere 
fcholar.  This  is  the  opinion  which  Abbe  Desfontaines 
has  formed  of  this  work.  Though  the  author  has  gi¬ 
ven  the  converfations  a  pretty  ingenious  turn,  and  even 
fome  vivacity,  yet  they  now  and  then  fall  into  the  tone 
of  the  college.  2.  Hijlolre  du  Cie/9  or  Hiflory  of  the 
Heavens,  in  2  vols  in  i2mo.  In  this  performance  we 
find  two  parts  almofl  independent  of  one  another.  The 
Hrlt  contains  fome  learned  inquiries  into  the  origin  of 
the  poetic  heavens.  It  is  nearly  a  complete  mythology, 
founded  upon  ideas  which  are  new  and  ingenious.  The 
fecond  .is  the  hillory  of  the  opinions  given  by  philofo- 
pherg  refpedling  the  formation  of  the  world.  The  au¬ 
thor  (hows  the  inutility,  the  inconflanqy,  and  uncertain¬ 
ty,  of  the  mofl  efteemed  fyflems  ;  arid,  concludes  with 
pointing  out  the  excellence  and  fublime  fimplicity  of 
the  Mofaic  account.  Befides  a  noble  and  well-turned 
expreffion,  we  find  in  it  an  erudition  which  do^s  not 


fatigue  the  mind.  As  to  the  foundation  of  the  fyftem  Plug 
explained  in  the  firft  part,  though  it  appears  extremely  \\* 
plaufible,  we  will  not  take  upon  us  to  fay  how  far  it  is 
true  :  Voltaire  called  it  Fable  du  Ciel ,  or  a  Fable  of  the  * 

Heavens.  3.  De  Lingua  rum  artificio;  a  work  which  he 
tranflated  with  this  title,  La  Mecanique  des  Langues ,  in 
!2mo.  In  this  treatife  he  propofes  a  fhort  and  eafy 
method  of  learning  languages,  which  is  by  the  life  of 
tranflations  inftead  of  themes  or  exercifes;  and  we  mull 
admit  his  refle&ions  on  that  fubjeft  are  both  judicious 
and  well  expreffed.  4.  Harmony  of  the  Pfalms  and  the 
Gofpel,  or  a  Tranflation  of  the  Pfalms  and  Hymns  of 
the  Church,  with  Notes  relative  to  the  Vulgate,  th&< 
Septuagint,  and  Hebrew  Text,  printed  at  Paris  in 
1764,  in  i2mo.  In  1749,  Abbe  Pluche  retired  to  Va- 
renne  St  Maure,  where  he  gave  himfelf  up  entirely  to 
devotion  and  ftudy.  Having  become  fo  deaf  that  he 
could  not  hear  without  the  help  of  a  trumpet,  the  ca¬ 
pital  afforded  him  very  little  entertainment.  It  was  in 
this  retreat  that  he  died  of  an  apoplexy  on  the  20th  of 
November  1761,  at  the  age  of  73  years.  He  poffeffed 
thofe  qualities  which  form  the  fcholar,  the.  honeffi  man, 
and  the  Chriffian  :  temperate  in  his  meals,  true  to  his 
word,  an  affe&ionate  parent,  a  fenfible  friend,  and  a  hu¬ 
mane  philofopher  ;  lie  gave  leffons  of  virtue  in  his  life  as 
well  as  in  his  writiitgsl  His  fubmiffion  to  all  the  dog¬ 
mas  of  religion  was  very  great.  Some  Deifls  having 
been  furprifed  that,  in  matters  of  faith,  he  fhould  think 
and  fpeak  like  the  vulgar,  his  anfwer  was,  “  I  glory  in 
doing  fo  ;  It  is  infinitely  more  rational  to  believe  the 
word  of  God,  than  to  follow  the  glimmering  lights  of  a 
reafon  which  is  limited  and  fubjedt  to  error.' * 

PLUG,  certain  pieces  of  timber,  formed  like  the 
frullum  of  a  cone,  and  ufed  to  flop  the  haufe-holes  and 
the  breaches  made  in  the  body  of  a  fhip  by  cannon¬ 
balls  ;  the  former  of  which  are  called  haufe-plugs ,  and 
the  latter  (hot  plugs ,  which  are  formed  of  various  fizes 
in  proportion  to  the  holes  made  by  the  different  fizes  of 
ffiot,  which  may  penetrate  the  fhip's  fides  or  bottom  in 
battle ;  accordingly  they  are  always  ready  for  this  purpofe-.. 

PLUKENET  (Leonard),  a  pliyfician  who  fiouriffi- 
ed  in  the  reign  of  King  Charles  II.  was  one  of  the  molt 
excellent  and  laborious  botanilis  of  that  or  any  other 
age.  He  was  author  of  the  Phyt  agraphia  Pluceneliana, 
the  Almagejlicum  BritQnnlcumy  and  other  works  of  the 
like  kind,  on  which  he  fpent  the  greateft  part  of  his 
life  and  fortune.  His  Phytogmphy  is  mentioned  with 
the  higheft  encomiums  in  the  Philofophical  Tranfadlions 
for  February  1696-7.  His  Opera  Botannica,  with  cuts,.  - 
were  printed  at  London  in  6  vols  folio,  in  1720. 

PLUM-TREE,  in  botany.  See  Prunus. 

PLUMAGE,  the  feathers  which  ferve  birds  for  a. 
covering.  See  Ornithology,  p.  506. 

^LUMB-line,  among  artificers,  denotes  a perpendb 
cular  to  the  horizon  ;  fo  called,  as  being  commonly  e- 
reeled  by  means  of  a  plummet. 

PLUMBAGO,  lead-wort;  a  genus  of  the  mono- 
gynia  order,  belonging  to  the  pentandria  clafs  of  plants. 

There  are  four  fpecies ;  the  moft  remarkable  of  which 
are  the  Europrea  and  Zeylonica.  The  firft ‘grows  na¬ 
turally  in  the  fouthern  parts  of  Europe',  and  has  aper— 
ennial  root  ftrikjng  deep  in  the -ground.  There  are 
many  {lender  channelled  ltalks,  .about  three  feet  high’; 
terminated  by  tuffs  of  fmall  fuhneHhaped. flowers,  of  a 
blue  or.  white  colour.  The  fecopd"  grows  naturally  in 
5  both 


TUim^go,  both  the  Indies. 
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The  upper  part  of  the  ftalk  and  em-  or  plain  Iheets  of  lead  But  before  we  proceed  to  men-  PWnbery, 
-  -P.g.  *  1  _ i  tion  the  manner  in  which  that  is  performed,  it  will  be 

rf  ,  .  * _ nnUi'Aiitjf  A  rafi  r»n  nf  trip 


■Puimberj .  ^aL-ment  are  covered  with  a  glutinous  juice,  which 
fc — v  catches  the  final!  flies  that  light  upon  it.  The  former 

fpecies  is  propagated  by  parting  the  roots,  and  by  leeds; 
but  tjie  latter  is  too  tender  to  thrive  in  the  open  air  in 
this  country. 

Plumbago.  See  BIacL-Lead • 

PLUMBERY,  the  art  of  calling  and  working  lead, 

and  ufing  it  in  building.  .  ,  t  A  .  . 

As  this  metal  melts  Toon  and  with  little  heat,,  it  is 
cafv  to  call  it  into  figures'  of  any  kind,  by  rUnning.it 
into  moulds  of  brafs, 'clay,  plafter,  &c.  But  the  chief 
.  article  in  plumbery  is  (heets  and  pipes  of  lead  5  and  as 

thefe  make  the  bails  of  the.  plumber’s  work,  we  {hall 
here  give  the  procefe  of  making  them.  . 

In  calling  JhetUltcd^  a  table  or  mould  is  made  \ue  o  , 
which  confifts  of  large  pieces  of  wood  well  jointed,  and 
bound  with  bars  of  iron  at  the  ends  ;  eta  the  tides  ot 
which  runs  a  frame  confiding  of  a  ledge  or  border  of 
wood,  three  inches  thick  and  four  inches  high  from  the 
mould,  called  tli tjharps  i  The  ordinary  width  of  the 
mould,  within  tliefe  iharps,  is  from  four  to  five  feet  ; 
and  its  length  is  l6,  17.  or  18  feet,  _  This  ftiould  be 
fometbing  longer  than  the  (heets  are  intended  to  be,  in 
order  that  the  end  where  the  metal  runs  off  from,  the 
mould  may  be  cut  off,  becaufe  it  is  commonly  thm  or 
uneven,  or  ragged  at  the  end.  .It  muff  (land  very  even 
or  level  in  breadth,  and  fome thing  falling  from  the  end 
in  which  the  metal  is  poured  in,  viz.  about  an  inch  or 
an  inch  and  a  half  in  the  length  of  1 6  or  17  feet  or 
more,  according  to  the  thinnefs  of'  the  (heets  wanted  5 
for  the  thinner  the  fheet,  the  more  declivity  the  mould 
(hould  have.  At  the  upper  end  of  the  .  mould  (lands 
the  pan,  which  is  a  concave  triangular  prifm,  compqfed 
of  two ’planks  nailed  together  at  right  angles,  and  two 
triangular  pieces  fitted  in  between  them  at  the  ends. 
The  length  of  this  pan  is  the  whole  breadth  of  the 
mould  in  which  the  (heets  are  caff ;  it  (lands  with  its 
bottom,  which  is  a  (harp  edge,  on  a  form  at  the  end  of 
the  mould,  leaning  with  one  fide  againft  it  ;  and  on  the 
oppofite  fide  is  a  handle  to  lift  It  up  by,  to  pour  out 
the  melted  lead ;  and  on  that  fide  of  the  pan  next  the 
mould  are  two  iron-hooks  to  take  hold  of  the  mould, 
and  prevent  the  pan  from  (lipping  while  the  melted 
lead  is  pouring  out  of  it  into  the  mould.  This  pan  is 
lined  on  the  infide  with  moiftened  fand,  to  prevent  it 
from  being  fired  by  the  hot  metal..  The  mould  is  alfo 
fpread  over,  about  two  inches  thick,  with  fand  lifted 
and  moiftened,  which  is  rendered  perfedlly  level  by  mo¬ 
ving  over  it  a  piece  of  wood  called  ajlnke,  and  fmooth¬ 
ing  it  over  with  a  fmoothing  plane,  which  is  a  plate  of 
polifhed  brafs,  about  one-fourth  of  an  inch  thick  and 
nine  inches  fquare,  turned  up  on  all  the  four  edges,  and 
with  a  handle  fitted  on  to  the  upper  or  concave  fide. 
The  fand  being  thus  fmoothed,  it  is  fit  for  calling  (heets 
of  lead  :  but  if  they  would  caff  a  ciftem,  they  meafure 
out  the  bignefs  of  the  four  Tides  ;  and  having  taken  the 
dimenfions  of  the  front  or  fore -part,  make  mouldings  by 
prefling  long  (lips  of  wood,  which  contain  the  iame 
mouldings,  into  the  level  fand ;  and  form  the  figures  of 
birds,  beafts,  &c.  by  preffing  iu  the  fame  manner  leaden 
figures  upon  it,  and  then  taking  them  6ff,  and  at  the 
fame  time  fmoothing  the  furface  where  any  of  .  the  fand 
is  railed  up  by  making  thefe  impreffions  upon  it.  .  The 
reft  of  the  operation  is  the  fame  in  calling  either  cifterns 


neceffary  to  give  a  more  particular  defcnption  of  the 
pike.  The  ftrike,  then,  is  a  piece  of  board  about  live 
inches  broad,  and  foiftething  longer  than  the  breadth  of 
the  mould  on  the  infide  ;  and  at  eacji  end  is  cut  a  notch 
about  two  inches  deep,  fo  that  when  it  E  ufed  it  rides 
upon  the  (harps  with  thofe  notches.  Before  they  be¬ 
gin  to  caff,  the  ftrike  is  made  ready  by  tacking  on.  two 
pieces  of  an  old  hat  on  the  notches,  or  by  (lipping  a' 
cafe  of  leather  over  each  end,  in  order  to  raife  the  un- 
der  fide  about  one-eighth  of  an  inch  or  fomething  more 
above  the  fand,  according  as  they  would  have  the  (heet' 
to  be  in  thicknefs  ;  then  they  tallow  the  under  edge,  of 
the  ftrike,  and  lay  it  acrofs  the  mould.  *1  he  lead  being 
melted,  it  is  put  into  the  pan  with  ladles,  in  which, 
when  there  is  a  fnfficiettt  quantity  for  the.  prefent  pur- 
pofe,  the  fcum  of  the  metal  is  fwept  off  with  a  piece  of 
board  to  the  edge  of  the  pan,  letting  it  fettle  on  the 
fand,  which  is  by  this  means  prevented  from  falling  in¬ 
to  the  mould  at  the  pouring  out  of  the  metal.  When 
the  lead  is  cool  enough,  which  muft  be  regulated  ac¬ 
cording  to  the  thicknefs  of  the  (heets  wanted,  and  is 
known  by  its  beginning  to  (land  with  a  (hell  or  wall  on 
the  fand  round  the  pan,  two  men  take  the  pan  by  the 
handle,  6r  elfe  one  of  them  lifts  it  by  the  bar  and  chain 
fixed  to  a  beam  in  the  ceiling,  and  pour  it  into  .the* 
mould,  while  another  man  (lands  ready  with  the  ftrike, 
and,  as  foon  as  they  have  done  pouring  in  the  metal, 
pats  on  the  mould,  fweeps  the  lead  forward,  and  draws 
the  overplus  into  a  trough  prepared  to  receive  it.  The 
(heets  being  thus  caft,  nothing  remains  but  to  roll  them 
up  or  cut  them  into  any  meafure  wanted  :  but  if  it  be 
a  ciftern,  it  is  bent  into  four  Tides,  fo  that  the  two  ends 
may  join  the  back,  where  they  are  foldered  together; 
after  which  the  bottom  is  foldered  up. 

The  method  of  cafting  pipes  w l  h out  folder ing.  To  make 
thefe  pipes  they  have  a  kind  of  little  mill,  with  arms  or 
levers  to  turn  it  withal.  The  moulds  are  of  brafs,  and 
confift  of  two  pieces,  which  open  and  (hut  by  means  of 
hooks  and  hinges,  their  inward  caliber  or  diameter  be¬ 
ing  according  to  the  fize  of  the  pipe,  ufually  two  feet 
and  a  half.  In  the  middle  is  placed  a  core  or  round 
piece  of  brafs  or  iron,  fomewliat  longer  than  the  mould, 
and  of  the  thicknefs  of  the  inward  diameter  of  the  pipe. 
This  core  is  paffed  through  two  copper  rundles,  one  at 
each  end  of  the  mould,  which  they  ferve  to  clofe.;  and 
to  thefe  is  joined  a  little  copper  tube  about  two  inches 
long,  and  of  the  thicknefs  the  leaden  pipe  is  intended 
to  be  of.  By  means  of  thefe  tubes,  the  core  is  retain¬ 
ed  in  the  middle  of  the  cavity  of  the  mould.  The  core 
being  in  the  mould,  with  the  rundles  at  its  two  ends, 
and  the  lead  melted  in  the  furnace,  they  take  it  up  in 
a  ladle,  and  pour  it  into  the  mould  by  a  little  aperture 
at  one  end,  made  in  the  form  of  a  funnel.  When  the 
mould  is  full,  they  pafs  a  hook  into  the  end  of  the 
core,  and,  turning  the  mill,  draw  it  out;  and  then 
opening  the  mould,  take  out  the  pipe.  If  they  defire 
to  have  the  pipe  lengthened,  they  put  one  end  of  it  in 
the  lower  end  of  the  mould,  and  pafs  the  end  of  the 
core  into  it ;  then  (hut  the  mould  again,  and  apply  its 
rundle  and  tube  as  before,  the  pipe  juft  caft  ftrving  for 
a  rundle,  &c.  at  the  other  end.  Things  being  thus  re¬ 
placed,  they  pour  in  frefh  ipetal,  and  repeat  the  opera¬ 
tion  till  they  have  got  a  pipe  of  the  length  required. 
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Fof  making  pipes  of  fheetJead,  the  plumpers  have 
wooden  cylinders,  of  the  length  and  thicknefs  required; 
— ■  an^  on  thefc  they  form  their  pipes  by  wrapping  the 
fheet  around  them,  and  foldering  up  the  edges  all  along 
them. 

1  he  lead  which  lines  the  Chinefe  tea-boxes  is  reduced 
to  a  thinnefs  which  we  are  informed  European  plumbers 
cannot  imitate.  The  following  account  of  the  procefs 
by  which  the  plates  are  formed  was  communicated  to 
a  writer  in  the  Gentleman’s  Magazine  by  an  intelligent 
mate  of  an  EaH  Indiaman.  The  caller  fits  by  a  pot  con¬ 
taining  the  melted  metal ;  and  has  two  large  Hones,  the 
under  one  fixed,  tile  upper  moveable,  dire&ly  before  him. 
He  raifes  the  upper  Hone  by  prefling  his  foot  upon  the 
fide  of  it,  and  with  an  iron  ladle  pours  into  the  opening 
a  proper  quantity  of  the  fluid  metal.  He  then  imme- 
diately  lets  fall  the  upper  Hone,  and  by  that  means  forms 
the  le*d  into  a  thin  irregular  plate,  which  is  afterwards 
cut  into  a  proper  fliape.  The  furfaces  of  the  Hones,  where 
they  touch  each  other,  are  exadlly  ground  together. 
PLUMBUM,  lead.  See  Lead. 

Plumbum  Corheum,  a  combination  of  lead  with  the 
marine  acid.  See  Chemistry,  n°  812. 

PLUME,  in  botany,  the  bud  or  germ.  See  Gem- 

MA. 

^MIER  (Char]es)>  a  learned  Minim,  born  at 
Marfeilles,  and  one  of  the  moll  able  botanifts  of  the 
1 7th  century.  He  was  inftrufted  by  the  famous  Maig- 
nam  who  taught  him  mathematics,  turnery,  the  art  of 
malting  fpe&acles,  burning-glafTes,  microfcopes,  and 
other  works.  He  at  length  went  to  Rome  to  perfect 
nimielf  in  his  ftudies,  and  there  applied  himfelf  entirely 
to  botany  under  a  Ihilful  Italian.  At  his  , return  to 
Provence,  he  fettled  in  the  convent  at  Bomes,  a  mari¬ 
time  place  near  Hieres,  where  he  had  the  conveniency 
of  making  difcoveries  in  the  fields  with  refpeft  to  fim- 
ples.  He  was  fome  time  after  fent  by  the  French  king 
to  America,  to  bnng  from  thence  fuch  plants  as  might 
be  of  ferv.ce  in  medicine-  He  made  three  different 
voyages  to  the  Antilles,  and  flopped  at  the  Hand  of 
St  Domingo.  The  king  honoured  him  with  a  pen- 
fion  ;  and  he  at  laft  fettled  at  Paris.  However,  at  the 
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line,  and  a  fun-dial, _  after  his  guefs  of  tire  place  above 
ground,  defcends  into  the  adit  or  work,  and  there 
fallens  one  end  of  the  line  to  fome  fixed  thing  in  it  • 
then  the  incited  lfeedle  is  let  to  reft,  and  the  exaft  point 
where  it  refts  is  marked  with  a  pen  :  he  then  goes  on 
farther  in  the  line  Hill  fattened,  and  at  the  next  flexure 
6t  the  adit  he  makes  a  mark  on  the  line  by  a  knot  or 
otherwife  :  and  then  letting  down  the  dial  avain,  he 
there  hkewife  notes  down  that  point  at  which  the  needle 
Hands  in  this  fecond  pofition.  In  this  manner  he  pro¬ 
ceeds,  from  turning  to  turning,  marking  down  the 
points,  and  marking  the  line,  till  he  comes  to  the  in¬ 
tended  place  :  this  done,  he  afeends  and  begins  to  work 
on  the  furface  of  the  earth  what  he  did  in  the  adit 
bringing  the  firft  knot  In  the  line  to  fuch  a  place  where 
the  mark  of  the  place  of  the  needle  will  again  anfwer 
its  pointing,  and  continues  this  till  he  come  to  the 
defired  place  above  ground,  which  is  certain  to  be  per¬ 
pendicular  over  the  part  of  the  mine  into  which  the  air- 
mart  is  to 'be  funk, 

r  PEUMOSE,  fomething  formed  in  the  manner  of  a 
feather,  with  a  Hem  and  fibres  ifTuing  from  it  on  each 
fide  ;  fuch  are  the  antennas  of  certain  moths,  butterflies 
Sec.  9 

PLURAL,  in  grammar,  an  epithet  applied  to  that 
number  of  nouns  and  verbs  which  is  ufed  when  we  fpeak 
of  more  than  one  thing.  See  Grammar. 

PLURALITY,  a  diferete  quantity,  confiftino-  of 
two  or  a  greater  number  of  the  fame  kind :  thus  we 

fay,  a  plurality  of' gods,  See.  See  the,  article  As tro- 
nomy,  n"  157.  for  the  arguments  both  for  and  againft  a 
plurality  of  worlds. 

Plurality  of  Benefices ,  or  Livings,  is  where  the  fame, 
clerk  is  poffcffed  of  two  or  more  fpiritual  preferments',- 
with  cure  of  fouls;  See  Benefice. 

The  fmallnefs  of  fome  benefices  firft  gave  rife  fo  plu¬ 
ralities ;  for  an  ecclefiaftic,  unable  to  fubfift  on  a  fingle 
one,  was-  allowed  to  hold  two  ;  and  at  length  the  num¬ 
ber  increafed  without  bounds.  A  remedy  was  attempt¬ 
ed  for  this  abufe  at  the  council  of  Lateran  under  Alex¬ 
ander  III.  and  Innocent  III.  in  the  year  1215,  when 
the  holding  more  than  one  benefice  was  forbid  by  a  ca- 


defire  of  M  Fa^on  he  nrpn.r  \  >  r  f  ’  .  folding  more  than  one  benefice  was  forbid  by  a  ca- 
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ltatute  21  Hen.  VIII.  cap.  13.  which  enafts,  that  if 
any  perfon  having  one  be.nefice  with  cure  of  fouls  of 
die  yearly  value  of  8  1.  or  above  (in  the  king’s  books  ! 
accept  any  other  with  cure  of  fouls,  the  firft  (hall  be 

meat  ufed  by  carpenters”  mHons'V,""""  "7’  ‘-T'  ?<5“dged.i?  ,a^  to  be  void,'  &c.  though  the  fame  fta- 

whether  wall!  See  Be  udvftnt  t  °  JUt,p  tUt*  P£?^da*  ft»'  difpenfation  in  certain  cafes, 

like  It  is  th,iQ  IT  P  ’  horizontal,  or  the  In  England,  m  order  to  procure  a  difpenfation  tlie 

to  the  end  of  a  choS  lT  VT  °f  faftened  P^^muff  obtain  of  the  bifhop,  in  whofe  dioce^ 
ftrument.  Sometimenh^ftrin^dlfLnd^1^^8  *“  T  f  *  ,IlVin2S,ar.e’  nvo  certificates  of  the  values  in  the  king’s 
On  ruler.  Sec  ra:fed  mmpn  r  r  1  a‘ono  ,a  w«od-  books,  and  the  reputed  values  and  diftance ;  •  one  for  the 

cafe  it  becomes  a  IveF  ^ry  another;  ln  which  archbiftiop,  andthe  other  for  the  lord-chancellor.  And 

PLUMMING,  among  miners  is  the  methyl  f  r  ‘Vrw  1‘v,nSs.  !ie  ln  two  diocefes,  then  two  certificates 
a  mine-diaL  in  o,vW  l  ’,  h  ™eth,od  of  ubng  the  fame  kind  are  to  be  obtained  from  each  biihon 

mine  dial,  m  6>der  to  know  the  place  of  the  He  muft  aflb  ffiow  the  archbiftiop  his  prefentarion  ta 
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principal  of  which  are',  1.  A  volume  of  the  Plants  m  the 
Amm.„  Mjk  ,  A  M  „„  tHe 

P.LV?f^IET’  PlUMB‘/?“/(’>  or  Plumb- line,  an  inftru 


t0  t'k  d°T  an  air-!haft’  or  to  bring'aa 
adit  to  the  work,  or  to  know  which  way  the  load  in- 
umes  when  any  flexure  happens  in  it. 

an  -in, this  manner:  A  Perfon  with 

oiiiltant,  anu  with  per.,  ink,  and  paper,  and  a  long 


Oie. fecond  living  ;  and  bring  with  him  two  tellimonials 
from  the  neighbouring  clergy  concerning  his  behaviou- 
and  converfation,  one  for  the  archbifnop  and  the  otliev 
for  the  lord-chancellor  j  and  he  muft  alfo  thow  the  arch- 
biOiop-his  letters  of.  ordere,  and  a  certificate  of  his  ha- 
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vi ng  taken  the  degree  of  mafter  of  arts  at  the  lead,  in  one 
of  the  univerfities  of  this  realm,  under  the  hand  . of  the 
regifler.  And  if  he  be  not  do&or  or  bachelor  of  divi¬ 
nity,  nor  do6lor  nor  bachelor  of  law,  he  is  to  procure  a 
qualification  of  a  chaplain,  which  is  to  be  duly  regiftered 
in  the  faculty  office,  in  order  to  be  tendered  to  the 
archbifliop,  according  to  the  ftatute.  And  if  he  hath 
taken  any  of  the  aforefaid  degrees,  which  the  flatute 
allows  as  qualifications,  he  is  to  procure  a  certificate 
thereof  as  already  mentioned,  and  to  fhow  the  fame  to 
the  archbifhop  ;  after  which  his  difpenfation  is  made 
out  at  the  facility  office,  where  he  gives  fecurity  accord¬ 
ing  to  the  direction  of  the  canon.  He  mull  then  re¬ 
pair  to  the  lord-chancellor  for  confirmation  under  the 
broad  feal ;  and  he  muft  apply  to  the  biffiop  of  the  dio- 
cefe  where  the  living  lies  for  his  admiffion  and  inditu- 
tion.  By  the  feveral  (lamp  a£ls,  for  every  fkin,  or  pa¬ 
per,  or  parchment,  &c.  oil  which  any  difpenfation  to 
hold  two  ecclefiaftical  dignities  or  benefices,  or  a  dig¬ 
nity  and  a  benefice,  fhall  be  engrofled  or  written,  there 
(hall  be  paid  a  treble  40s.  {lamp  duty. 

We  have  alfo  a  regulation  in  regard  to  pluralities ; 
but  it  is  often  difpenfed  with :  for,  by  the  faculty  of 
.  difpenfation,  apluralilt  is  required,  in  that  benefice  from 
which  he  fhall  happen  to  be  mod  abfent,  to  preach  13 
fermons  every  year,  and  to  exercife  hofpitality  for  two 
months  yearly. 

In  Germany  the  pope  grants  difpenfations  for  poffef- 
fing  a  plurality  of  benefices,  on  pretence  that  the  eccle- 
fiailical  princes  there  need  large  revenues  to  bear  up 
againfl  the  Protedant  princes. 

PLUS,  in  algebra,  a  chara&er  marked  thus  +  ,  ufed 
for  the  fign  of  addition.  See  Algebra,  p.  400,  and 
Negative  Sine . 

PLUSH,  in  commerce,  &c.  a  kind  of  fluff,  having 
a  fort  of  velvet  knap  or  fhag  on  okc  fide,  compofed  re¬ 
gularly  of  a  woof  of  a  fingle  woollen  thread  and  a 
double  warp  ;  the  one  wool,  of  two  threads  twilled  ; 
the  other  goats  or  camels  hair  ;  though  there  are  fome 
plufhes  entirely  of  worfled,  and  others  compofed  wholly 
of  hair. 

PLUTARCH,  a  great  philofopher  and  h'idorian  of 
antiquity,  who  lived  from  the  reign  of  Claudius  to  that 
of  Hadrian,  was  born  at  Chseronea,  a  fmall  city  of  Bceo- 
tia  in  Greece.  Plutarch’s  family  was  ancient  in  Chsero- 
nea:  his  grandfather  Lamprias  was  eminent  for  his  learn¬ 
ing  and  a  philofopher ;  and  is  often  mentioned  by  Plu¬ 
tarch  in  his  writings,  as  is  alfo  his  father.  Plutarch 
wms  initiated  early  in  fludy,  to  which  he  was  naturally 
inclined  ;  and  was  placed  under’ the  care  of  Ammonius, 
an  Egyptian,  who,  having  taught  pliilofophy  with  great 
reputation  at  Alexandria,  from  thence  travelled  into 
Greece,  and  fettled  at  Athens.  Under  this  mailer  he 
made  great  advances  in  knowledge;  and  like  a  thorough 
philofopher,  more  apt  to  regard  tilings  than  words,  he 
purfued  this  knowledge  to  the  negleft  of  languages. 
The  Roman  language  at  tlxit  time  was  not  only  the 
language  of  Rome,  but  of  Greece  alfo  :  and  much  more 
ufed  there  than  the  French  is  now  in  England.  Yet 
he  was  fo  far  from  regarding  it  then,  that,  as  we  learn 
from  himfelf,  he  became  not  converfant  in  it  till  the 
declenfion  of  his  life :  and,  though  he  is  fuppofed  to 
have  redded  in  Rome  near  40  years  at  different  times, 
yet  he  never  feems  to  have  acquired  a  competent  (kill 
in  it.  But  this  was  not  the  worll  :  he  did  not  culti- 
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vate  his  mother-tongue  with  any  great  exaftnels;  and  Plutarch, 
hence  that  harffinefs,  inequality,  and  obfeurity  in  his  — v~ 
llyle,  which  has  fo  frequently  and  fo  juflly  been  com¬ 
plained  of. 

After  he  was  principled  and  grounded  by  Ammonius, 
having  an- infatiable  thirll  for  knowledge,  he  refolved  to 
travel.  Egypt  was  at  that  time,  as  formerly  it  had 
been,  famous  for  learning;  and  probably  the  myderiouf- 
nefs  of  their  doctrine  might  tempt  him,  as  it  had  tempt¬ 
ed  Pythagoras  and  others,  to  go  and  converfe  with  the 
priedhood  of  that  country.  This  appears  to  have  been 
particularly  his  bufinefs,  by  his  treatife  Of  Jfis  and  Ofi- 
ris  :  in  which  he  ffiows  himfelf  verfed  in  the  ancient 
theology  and  philofophy  of  the  wife  men.  From  E- 
gypt  he  returned  into  Greece  ;  and  vifiting  in  his  way 
all  the  academies  and  fchools  of  the  pliilofophers,  ga¬ 
thered  from  them  many  of  thofc  obfervations  with  which 
he  has  abundantly  enriched  pollerity.  He  does  not 
feem  to  have  been  attached  to  any  particular  fedl,  but 
culled  from  each  of  them  whatever  he  thought  excel¬ 
lent  and  worthy  to  be  regarded.  He  could  not  bear 
the  paradoxes  of  the  Stoics,  but  yet  was  more  averfe 
from  the  impiety  of  the  Epicureans  :  in  many  things 
he  followed  Arillotle  ;  but  his  favourites  were  Socrates 
and  Plato,  whofe  memory  he  revered  fo  highly,  that  he 
annually  celebrated  their  .birth-days  .with  much  folemni- 
ty.  Befides  this,  he  applied  himfelf  with  extreme  di¬ 
ligence  to  collect  not  only  all  books  that  were  excellent 
in  their  kind,  but  alfo  all  the  Payings  and  obfervations 
of  wife  men  which  he  had  heard  in  converfation  or  liad 
received  from  others  by  tradition  ;,  and  likewife  to  con- 
fult  the  records  and  public  indruments  preferved  in 
cities  which  he  had  vifited  in  his  travels.  He  took  a 
particular  journey  to  Sparta,  to  fearch  the  archives  of 
that  .famous  commonwealth,  to  underfland  thoroughly 
the  model  of  their  ancient  government,  the  hiflory  of 
their  legiflators,  their  kings,  and  their  ephori  ;  and  di- 
geded  all  their  memorable  deeds  and  fayings  with  much 
care.  .He  took  the  fame  methods  with  regard  to  many 
other  commonwealths ;  and  thus  was  enabled  to  leave 
us  in  his  works  fucli  a  rich  cabinet  of  obfervation  upon 
men  and  manners,  as,  in  the  opinion  of  Montaigne  and 
Bayle,  have  rendered  him  the  moil  valuable  author  of 
.antiquity. 

The  circumdances  of  Plutarch’s  life  are  not  known, 
and  therefore  cannot  be  related  with  any  exadlnefs.  Ac¬ 
cording  to  the  learned  Eabricius,  he  was  born  under 
Claudius,  50  years  after  the  Chridian  era.  He  was 
married  to  a  mod  amiable  woman  of  his  own  native 
town,  whofe  name,  according  to  the  probable  conjec¬ 
ture  of  Rualdus,  wasTimoxena,  and  to  whofe  fenfe  and 
virtue  he  lias  borne  the  mofl  affedlionate  teflimony  in 
his  moral  works.  He  had  feveral  children,  and  among 
them  two  fons  ;  one  called  Plutarch  after  himfelf,  the 
other  Lamprias  in  memory  of  his  grandfather.  Lam¬ 
prias  was  lie,  of  all  his  children,  who  feems  to  have  in¬ 
herited  his  father’s  philofophy  ;  and  to  him  we  owe  the 
table  or  catalogue  of  Plutarch’s  writings,  and  perhaps 
alfo  his  apophthegms.  He  had  a‘  nephew,  Sextus  Cfrse- 
roneus,  who  taught  the  learned  emperor  Marcus 'Aure¬ 
lius  the  Greek  tongue,  and  was  much  honoured  by  him. 

Some  think,  that  the  critic  Longinus  was  of  his  family; 
ail'd  Apuleius,  in  the  firfl  book’ of  his  Metaniorphofes^ 
affirms  himfelf  to  be  defeended  from  him.  (  ' 

On  what  occafion,  and  at  what  time  of  his  life,  he 
-  *  4’  r-*  *  *  '  ,  went 
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vh  went  to  Rome,  how  long  he  lived  there,  and  when  he 
finally  returned  to  his  own  country,  are  all  uncertain. 
It  is  probable,  that  the  fame  of  him  went  thither  before 
him,  not  only  becaufe  lie  had  publifhed  feveral  of  his 
works,  but  becaufe  immediately  upon  his  arrival,  as 
there  is  reafon  to  believe,  he  had  a  great  refort  of  the 
Roman  nobility  to  hear  him :  for  he  tells  us  himfelf, 
that  he  was  fo  taken  up  in  giving  lectures  of  philofophy 
to  the  great  men  of  Rome,  that  he  had  not  time  to 
make  himfelf  mailer  of  the  Latin  tongue,  which  is  one 
of  the  firll  things  that  would  naturally  have  engaged 
his  attention.  It  appeal's  that  he  was  feveral  times  at 
Rome  ;  and  perhaps  one  motive  to  his  inhabiting  there 
was  the  intimacy  he  had  contracted  in  fome  of  thefe 
journeys  with  Soffius  Senecio,  a  great  and  worthy  man, 
who  had  been  four  times  conful,  and  to  whom  Plutarch 
has  'dedicated  many  of  his  lives.  But  the  great  induce¬ 
ment  which  earned  him  firll  to  Rome,  was  undoubt¬ 
edly  that  which  had  carried  him  into  fo  many  other 
parts  of  the  world  ;  namely,  to  make  obfervations  upon 
men  and  manners,  and  to  collect  materials  for  writing 
the  lives  of  tlie  Roman  worthies,  in  the  fame  manner  as 
he  had  already  written  thofe  of  the  Grecian  :  and  ac¬ 
cordingly  he  not  only  converfed  with  all  the  living,  but 
fearched  the  records  of  the  Capitol,  and  of  all  the  libra¬ 
ries.  Not  but,  as  we  learn  from  Suid.^,  lie  was  intrud¬ 
ed  alfb  with  the  management  of  public  affairs  in  the 
empire,  during  his  refidence  in  the  metropolis.  “  Plu¬ 
tarch  (fays  he)  lived  in  the  time  "of  Trajan,  who  be- 
, flowed  on  him  the  confular  ornaments,  and  alfo  caufed 
an  edidl  to  be  palled,  that  the  magillrates  or  officers  of 
Illyria  fhould  do  nothing  in  that  province  without  his 
-knowledge  an$l  approbation.  1 

When  and  how  he  was  made  known  to  Trajan  13 
bkewife  uncertain  ;  but  it  is  generally  fuppofed  that 
'Trajan,  a  private  man  when  Plutarch  firil  came  to 
Rome,  was,  among  other  nobility,  one  of  his  auditors. 
It  is  alio'  fuppofed,  that  this  wife  emperor  made  ufe  of 
him  in  his  councils ;  at  leall,  much  of  the  happinefs  of 
his  reign  has  been  imputed  to  Plutarch.  Fabricius  af- 
ferts  that  he  was  Trajan’s  preceptor,  and  that  he  was 
raifed  to  the  confular  dignity  by  him,  and  made  procu¬ 
rator  of  Greece  in  his  old  age  by  the  emperor  Adrian. 
We  are  equally  at  a  lofs  concerning  the  time  of  his 
jabode  in  the  imperial  city;  avliich,  however,  at  different 
times,  is  not  imagined  to  fall  much  Ihort  of  40  years. 
The  ddire  of  viliting  his  native  country,  fo  natural  to 
all  men,  and  efpecially  when  growing  old,  prevailed 
with  him  at  length  to  leave  Italy :  and  at  his  return  he 
was  unanimoudy  cliofen  archon  or  chief  magiilrate  of 
Chamonea,  and  not  Long  after  admitted  into  the  num¬ 
ber  of  the  Delphic  Apollo’s  pridls.  •  We  have  no  par¬ 
ticular  account  of  his  death,  either  as  to  the  manner  of 
it  or  the  year  ;  only  it  is  evident  that  lie  lived,  and 
continued  his  lludies,  to  a  good  old  age.  The  mofi 
probable  conjecture  is  that  of  Fabricius,  who  fays  he 
died  in  the  fifth  year  of  Adrian  at  the  age  of  70. 

His  works  have  been  divided,  and  they  admit  of  a 
pretty  equal  divifion,  into  Lives  and  Morals  :  the  for¬ 
mer  of  which,  in  his  own  eftimation,  were  to  be  prefer¬ 
red  as  more  noble  than  the  latter.  His  flyle,  as  we 
have  already  obferved,  has  been  excepted  to  with  fome 
reafon  :  he  has  alfo  been  criticifcd  for  fome  miflakes  in 
Roman  antiquities,  and  for  a  little  partiality  to  the 
Greeks.  On  the  other  hand,  lie  has  been  iuitlv  praifed 
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for  the  copioufnefs  of  his  fine  fenfe  and  learning,  for 
his  integrity,  and  for  a  certain  air  of  goodnefs  which 
appears  in  all  he  wrote.  His  bufinefswas  not  to  pleafe 
the  ear,  but  to  inllru£l  and  charm  the  mind  ;  and  in 
this  none  ever  went  beyond  him.  Of  his  moral  wri¬ 
tings  it  is  to  be  regretted  that  we  have  no  elegant  Eng¬ 
lish  tranflation.  Even  his  Lives  were  chiefly  known 
to  the  Englifh  reader  by  a  motley  and  miferable  verfion, 
till  a  new  one  executed  with  fidelity  and  fpirit  was  pre¬ 
ferred  to  the  public  by  the  Langhornes  in  1770.  On 
the  whole,  it  is  to  be  wilhed  that  this  inofl  amiable  mo- 
ralill  and  biographer,  had  added  a  life  of  himfelf  to  thofe 
which  he  has  given  to  the  world  of  ethers,  as  the  par¬ 
ticulars  which  other  writers  have  preferved  of  his  per- 
fonal  hiftory  are  very  doubtful  and  imperfedl. 

PLUTO,  in  Pagan  worfliip,  the  king  of  the  infer¬ 
nal  regions,  was  the  fon  of  Saturn  and  Ops,  and  the 
brother  of  Jupiter  and  Neptune.  This  deity  finding 
himfelf  childlefs  and  unmarried,  mounted  his  chariot  to 
vifit  the  world ;  and  arriving  in  Sicily,  fell  in  love  with 
Proferpine,  whom  he  faw  gathering  flowers  with  her 
companions  in  the  valley  of  Enna,  near  mount  Ahna  ; 
when,  forcing  her  into  his  chariot,  he  drove  her  to  the 
river  Chemarus,  through  which  he  opened  himfelf  a 
paffage  back  to  the  realms  of  night.  See  Ceres  and 
Proserpine. 

Pluto  is  tifually  reprefented  in  an  ebony  chariot  drawn 
by  four  black  horfes ;  fome  times  holding  a  feeptre,  to 
denote  his  power;  at  others,  a  wand,  with  which*  he 
drives  away  the  ghofls  ;  and  at  others,  fome  keys,  to 
fignify  that  he  had  the  keys  of  death.  Homer  obferves, 
that  his  helmet  bad  the  quality  of  rendering  the  wearer 
inviiible,  and  that  Minerva  borrowed  it  in  order  to  be 
concealed  from  Mars  when  die  fought  againfl  the  Tro- 
juns.  Pluto  was  greatly  revered  both  by  the  Greeks 
and  Romans,  who  eredled  temples  and  altars  to  him. 
To  this  god  facrifices  were  offered  in  the  night,  and  it 
was  not  lawful  to  offer  them  by  day. 

PLUTUS,  in  Pagan  worfhip,  the  god  of  riches,  is 
frequently  confounded  with  Pluto.  He  was  reprefented 
as  appearing  lame  when  he  approached,  and  with  wings 
at  his  departure;  to  {how  the  difficulty  of  amafling 
wealth,  and  the  uncertainty  of  its  enjoyment.  He  was 
alfo  frequently  reprefented  blind,  to  {how  that  lie  often 
bellowed  his  favours  on  the  mod  unworthy,  and  left  in 
neceffity  tliofe  who  had  the  greateft  merit. 
PLUVIALIS.  See  Charadrjus,  n°  7. 

PLUVIUS,  a  furname  of  Jupiter.  He  was  invoked 
by  that  name  among  the  Romans  whenever  the  earth 
was  parched  up  by  continual  heat,  and  was  in  want  of 
refreshing  rains.  He  had  aft  altar  in  the  temple  on  the 
capitol. 

FLYERS,  in  fortification,  denote  a  kind  of  balance 
■ufed  in  railing  or  letting  down  a  draw-bridge.  They 
confill  of  two  timber  levers,  twice  as  long  as  the  bridge 
they  lift,  joined  together  by  other  timbers  framed  in  the 
form  of  a  St  Andrew’s  crofs  to  counterpoifc  them. 
They  are  fupported  by  two  upright  jambs,  on  which 
they  living;  and  the  bridge  is  raifed  or  let  down  by 
means  of  chains  joining  the  ends  of  the  plyers  and 
bridge. 

PLYING,  in  the  fea  language,  the  a&  of  making, 
or  endeavouring  to  make,  a  progrefs  again {l  the  direct 
tion  of  the  wind.  Hence  a  {hip  that  advances  well  in 
her  courfe  in  this  manner  of  failing,  is  Paid  to  be  a  good 
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Plymouth,  plyer.  See  the  articles  Beating,  Pitching,  and 
Tacking. 

PLYMOUTH,  a  town  of  Devonlliire,  in  England, 
about  215  miles  from  London,  Hands  between  the  rivers 
Plym  and  Tamar,  juft  before  they  fall  into  the  Britifh 
Channel.  From  a  mere  fifhing  village  it  has  become 
one  of  the  largeft  towns  in  the  county  ;  and  is  one  of 
the  chief  magazines  in  the  kingdom,  on  account  of  its 
port,  which  is  one  of  the  fafeft  in  England,  and  which 
is  fo  large  as  to  be  able  to  contain  1000  fail.  It  is  de¬ 
fended  by  feveral  different  forts,  mounting  altogether 
nearly  30c  guns  \  cf  which  the  chief  is  the  Royal  Cita¬ 
del,  erected  in  the  reign  of  Charles  II.  oppofite  to  St 
Nicholas  Illand,  which  is  within  the  circuit  of  its  walls, 
and  contains  a  large  ftore-houfe  and  five  regular  baf- 
tions.  In  time  of  war  the  outward-bound  convoys  gene¬ 
rally  rendezvous  at  Plymouth,  and  homeward-bound 
jbips  generally  put  in  to  provide  pilots  up  the  Channel. 
It  is  alfo  a  great  place  of  refort  for  men  of  war  that  are 
wind-bound. 

The  mouth  of  the  Tamar  is  called  Ham-Ooze,  and 
that  of  Plym  Catwater,  which  are  both  commanded  by 
the  caftle  on  St  Nicholas  Ifiand.  About  two  miles  up 
the  moiith  of  the  Tamar  there  are  four  docks,  two  of 
which  were  built  in  the  reign  of  William  III.  one  wet 
and  the  other  dry,  and  two  which  have  been  built  fince. 
They  have  every  conveniency  for  building  or  repairing 
(hips,  and  one  of  them  is  hewn  out  of  a  mine  of  fiate 
and  lined  with  Portland  ftone.  This  town  enjoys  a 
pilchard  filhery  of  confiderable  importance,  and  carries 
on  an  extenfive  trade  with  Newfoundland  and  the  Straits. 
There  is  a  cuftomhoufe  in  it ;  and  though  there  are  two 
churches  (and  befides  feveral  meeting-houfes),  yet  each 
church  has  fo  large  a  cure  of  fouls,  that  the  parifh  clerks 
were  till  very  lately  in  deacon’s  orders,  to  enable  them 
to  perform  all  the  occalional  and  other  offices.  The 
feat-rents  are  given  to  the  poor.  The  le&urers  are 
chofen  every  three  years  by  the  corporation,  which  was 
conftituted  by  Henry  VI.  and  confifts  of  a  mayor,  12 
aldermen,  and  24  common-council  men.  The  mayor 
is  ele&ed  by  a  jury  of  36  perfons,  chofen  by  four  others, 
two  of  whom  are  appointed  by  the  mayor  and  aldermen, 
and  the  other  two  by  the  common-council.  There  is 
alfo  a  recorder,  and  a  town-derk,  whofe  place  is  very 
profitable.  The  town  confifts  of  four  divifions,  which 
were  anciently  governed  by  four  captains,  each  of  whom 
had  three  conftables  under  him.  It  is  well  fupplied 
with  frefh  water,  which  was  brought  from  the  diftance 
of  feven  miles,  by  Sir  Francis  Drake  a  native  of  the 
town.  The  toll  of  the  markets,  and  of  the  cotton, 
yarn,  &c.  with  the  profit  of  the  mill,  which  is  very 
confiderable,  belongs  to  the  corporation,  as  do  the  re¬ 
venues  of  the  fhambles,  which  are  farmed  out  for  the 
mayor’s  kitchen.  There  is  a  charity-fchool  in  Plymouth, 
four  hofpitals,  and  a  workhoufe,  in  all  which  1 00  poor 
children  are  clothed,  fed,  and  taught ;  and  there  are 
two  printing-houfes.  To  one  of  the  hofpitals  Colonel 
Jory  gave  a  charity  for  12  poor  widows,  as  he  did  a 
mace  worth  120I.  to  be  carried  before  the  mayor,  and 


fix  good  bells,  valued  at  500 1.  to  Charles-Church,  fo  Plymouth, 
called  from  our  kings  in  whofe  reigns  it  was  begun  and  Ptynteria. 
finiihed.  In  the  entrance  of  the  bay  lies  the  famous  ' 

Edyftone-rock,  which  is  covered  at  high-water,  and  on 
which  the  ingenious  Mr  Winftanley  built  a  light-houfe, 
that  was  blown  down  in  the  terrible  hurricane  of  Nov, 

27th  1703,  and  himfelf,  with  others  that  were  with 
him  in  it,  never  more  heard  of.  However,  another  was 
ere&ed  in  the  room  of  it,  by  the  corporation  of  the 
Trinity-houfe,  in  purfuance  of  an  acl  of  the  5  th  of 
Queen  Anne,  which  was  deftroyed  by  an  accidental  fire 
Dec.  4th  1755,  but  rebuilt  in  1 759:  which  alfo  was 
burnt  down,  and  rebuilt  in  the  year  1770.  In  the 
reign  of  Edward  III.  the  French  landed,  and  burnt 
part  of  the  town,  but  were  foon  repul fed  by  Hugh 
Courtenay  earl  of  Devon.  In  the  reign  of  Henry  IV, 
the  French  lauded  here  again,  and  burnt  600  heufes. 
Between  this  town  and  the  fea  is  a  hill  called  the  Haw, 
which  lias  a  delightful  plain  on  the  top,  having  a  plea* 
fant  profpetl  all  round  it,  and  a  good  landmark  for  the 
ufe  of  mariners.  The  lift  of  parliament-men  for  this 
borough, 'formerly  divided  into  two  parts,  by  the  names  ' 
of  Sutton- Valtort  and  Sutton-Prior,  commences  the  26th 
of  Edward  I.  and  continues  to  the  14th  of  Edward  III. 
after  which  we  find  no  return  made  for  it  till  the  20th  "  I 
of  Henry  VI.  when  the  privilege  was  renewed.  On  the 
Haw  is  a  fort, 'which  at  once  awes  the  town  and  defends 
the  harbour.  Here  is  a  ferry  over  the  Tamar,  called 
Crumwell  or  Crimble  Paffage,  the  weft  fide  of  which  is 
called  Weftone-Houfe,  and  is  in  Devonfhire,  though 
moft  of  the  pariffi  wherein  it  Hands  is  in  Cornwall.  In 
April  1759  the  parliament  granted  25,159!.  for  the 
better  fortifying  the  town  and  dock  of  Plymouth ; 
which  was  vifited  by  George  III.  with  the  Queen,  &c. 
in  Auguft  1789.  N.  Lat.  50.  26.  W.  Long.  4.  15. 

Plymouth,  in  New  England,  a  fea-port  town,  and 
capital  of  the  county  of  the  fame  name,  in  the  province 
of  Maffachufets  Bay,  in  North  America.  It  is  remarkr 
able  for  having  been  the  firlt  fettlement  in  New  Eng¬ 
land,  and  for  having  had  the  firft  place  of  worfhip.  It 
is  feated  at  the  fouth  end  of  Plymouth  Bay.  W.  Long. 

70.  10.  N.  Lat.  41.  58. 

PLYNTERIA,  a  Grecian  feftival  in  honour  of 
Aglauros,  or  rather  of  Minerva,  who  received  from  the 
daughter  of  Cecrops  the  name  of  Aglauros.  The  word 
is  derived  from  lavarcy  becaufe  during  the  folem- 

nity  they  undreffed  the  ftatue  of  the  goddefs  and  wafhed 
it.  The  day  on  which  it  was  obferved  was  looked  up¬ 
on  as  -unfortunate  and  inaufpicious ;  and  therefore  no 
perfon  was  permitted  to  appear  in  the  temples,  as  they 
were  purpofely  furrounded  with  ropes.  The  arrival  of 
Alcibiades  in  Athens  that  day  was  thought  very  unfor¬ 
tunate,  but  the  fuccefs  that  ever  after  attended  him 
proved  it  to  be  otherwife.  It  was  cuftomary  at  this.  | 
feftival  to  bear  in  proceffion  a  duller  of  figs ;  which  in¬ 
timated  the  progrefs  of  civilization  among  the  firft  in¬ 
habitants  of  the  earth,  as  figs  ferved  them  for  food  after 
they  had  found  a  diflike  for  acorns. 
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definition  rT’1  HIS  term  is  reftri&ed,  in  the  prefent  habits  of 
,'f  the  term.  JL  our  language,  to  that  part  of  natural  philofophy 
which  treats  of  the  mechanical  properties  of  elaftic 
fluids.  The  word,  in  its  original  meaning,  exprefies  a 
quality  of  air,  or  more  properly  of  breath.  Under  the 
article  Physics  we  obferved,  that  in  a  great  number 
of  languages  the  term  ufed  to  exprefs  breath  was  alfo 
one  of  the  terms  ufed  to  exprefs  the  animating  principle, 
nay,  the  intellectual  fubftance,  the  foul.  It  has  been 
perhaps  owing  to  fome  attention  to  this  chance  of  con- 
fufion  that  our  philofophers  have  appropriated  the  term 
Pneumatics  to  the  fcience  of  the  mechanical  proper¬ 
ties  of  air,  and  Pneumatologv  to  the  fcience  of  the 
intellectual  phenomena  confequent  on  the  operations  or 
a  affections  of  our  thinking  principle. 

Extent  of  We  have  extended  (on  the  authority  of  prefent  cuf- 
iie  fcience  tom)  the  term  Pneumatics  to  the  ftudy  of  the  me- 

Ichanical  properties  of  all  elaftic  or  fenfibly  comprefiible 
fluids,  that  is,  of  fluids  whofe  elafticity  and  comprefil- 
bility  become  an  interfiling  objeCt  of  our  attention  ;  as 
the  term  Hydrostatics  is  applied  to  the  ftudy  of  the 
mechanical  propertied  of  fuch  bodies  as  intereft  us  by 
their  fluidity  or  liquidity  only,  or  whofe  elafticity  and 
compreflibility  are  not  familiar  or  interefting,  though 
not  lefs  real  or  general  than  in  the  cafe  of  air  and  all 
vapours. 

iNo  precife  We  may  be  indulged  in  the  obfervation  by  the  bye, 
limit  to  the  that  there  is  no  precife  limit  to  the  different  claffes  of 
Afferent  natural  bodies  with  refpedt  to  their  mechanical  proper- 
jclaflcsof  ties.  There  is  no  fuch  thing  as  a  body  perfectly 
po  ies.  hard,  perfectly  foft,  perfectly  elaftic,  or  perfectly  m- 
compreflible.  All  bodies  have  fome  degree  of  elafti- 
city  intermixed  with  fome  degree  of  duCtility.  Wa- 
t£r,  mercury,  oil,  are  comprefiible  ;  but  their  comprefli¬ 
bility  need  not  be  attended  to  in  order  perfectly  to  un¬ 
derhand  the  phenomena  confequent  on  their  materiality, 
fluidity,  and  gravity.  But  if  we  negleCt  the  comprefli¬ 
bility  of  air,  we  remain  ignorant  of  the  caufe  and  nature 
of  its  moft  interefting  phenomena,  and  but  imperfeCtly 
informed  with  refpeCt  to  thofe  in  which  its  elafticity  has 
no  fhare  ;  and  it  is  convenient  to  attend  to  this  diftinc- 
tion  in  our  refearches,  in  order  to  underhand  thofe 
phenomena  which  depend  folely  or  chiefly  on  compref- 
iibility  and  elafticity.  This  obfervation  is  important ; 
for  here  elafticity  appears  in  its  moh  Ample  form,  unac¬ 
companied  with  any  other  mechanical  affeCtion  of  matter 
(if  we  except  gravity),  and  lies  moh  open  to  our  obfer¬ 
vation,  whether  employed  for  invehigating  the  nature 
of  this  very  property  of  bodies,  or  for  explaining  its  mode 
of  aCtion.  We  fhali  even  find  that  the  conhitution  of 
an  avowedly  elaftic  fluid,  whofe  compreflibility  is  fo 

(very  fenfible,  will  give  us  the  diftinCteft  notions  of  flui¬ 
dity  in  general,  and  enable  us  to  underhand  its  charac - 
terijl'ic  appearances ,  by  which  it  is  diftingui filed  from  fo- 
lidity,  namely,  the  equable  dihribution  of  preflure  thro* 
all  its  parts  in  every  direction,  and  the  horizontally 
which  its  furface  afiumes  by  the  aCtion  of  gravity :  phe¬ 
nomena  which  have  been  affirmed  as  equivalent  to  the 
definition  of  a  perfeCt  fluid,  and  from  which  all  the  laws 
ef  hydrohatics  and  hydraulics  have  been  derived.  And 
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thefe  laws  have  been  applied  to  the  explanation  of  the 
phenomena  around  us ;  and  water,  mercury,  oil,  &c. 
have  been  denominated  fluid  only  becaufe  their  appear¬ 
ances  have  been  found  to  tally  exaCtly  with  thefe  confe- 
quences  of  this  definition,  while  the  definition  itfelf  re¬ 
mains  in  the  form  of  an  affiimption,  uniupported  by  any 
other  proof  of  its  obtaining  in  nature.  A  real  mecha¬ 
nical  philofopher  will  therefore  attach  himfelf  with  great 
eagernefs  to  this  property,  and  confider  it  as  an  intro¬ 
duction  to  much  natural  fcience.  ^ 

Of  all  the  fenfibly  comprefiible  fluids  air  is  the  moft  Air  the 
familiar,  was  the  firft  ftudied,  and  the  moft  minutely 
examined.  It  has  therefore  been  generally  taken  as  the pre{nble* 
example  of  their  mechanical  properties,  while  thofe  me- fluid, 
chanical  properties  which  are  peculiar  to  any  of  them, 
and  therefore  charaCteriflie,  have  ufually  been  treated 
as  an  appendix  to  the  general  fcience  of  pneumatics. 

No  objection  occurs  to  us  againft  this  method,  which 
will  therefore  be  adopted  in  treating  this  article.  5 

But  although  the  mechanical  properties  are  the  pro-D'ffereht 
per  fubjeCts  of  our  cenfideration,  it  will  be  impofiible  P™Pcn*CT 
to  avoid  confidering  occafionally  properties  which  are°  lti 
more  of  a  chemical  nature  ;  becaufe  they  occafion  fuch 
modifications  of  the  mechanical  properties  as  would  fre¬ 
quently  be  unintelligible  without  confidering  them  in 
conjunction  with  the  other ;  and,  on  the  other  hand, 
the  mechanical  properties  produce  fuch  modifications-of 
the  properties  merely  chemical,  and  of  very  interefting 
phenomena  confequent  on  them,  that  thefe  would  often 
pafs  unexplained  unlefs  we  give  an  account  of  them  in 
this  place.  6 

By  mechanical  properties  we  would  be  underftood  t0^ec^ar)*ca^ 
mean  fuch  as  produce,  or  are  connected  with,  fenfible  lroPcrtie3* 
changes  of  motion,  and  which  indicate  the  prefence  and 
agency  of  moving  or  mechanical  .powers.  They  are 
therefore  the  fubjcCt  of  mathematical  difeufiion  ;  admit¬ 
ting  of  rneafur^,  number,  and  direction,  notions  purely 
mathematical. 

We  (hall  therefore  begin  with  the  confideration  of 
air,  7 

It  is  by  no  means  an  idle  queftion,  “  What' Is  /ArWhat  is 
air  of  which  fo  much  is  faid  and  written  We  feeair* 
nothing,  we  feel  nothing.  We  find  ourfelves  at  liberty 
to  move  about  in  any  direction  without  any  let  or  hin- 
derance.  Whence,  then,  the  afiertion,  that  we  are  fur- 
rounded  with  a  matter  called  air  ?  A  few  Very  fnnple 
obfervations  and  experiments  will  fliow  us  that  this  afler¬ 
tion  is  well  founded.  8 

We  are  accuftomed  to  fay,  that  a  vefiel  is  empty  Proofs 
when  we  have  poured  out  of  it  the  water  which  it  con-that  lC  *3 
tained.  Take  a  cylindrical  glafs  jar  (fig.  1.),  having 
afmall  hole  in  its  bottom;  and  having  ftoppedthis  hole,  CCCXCIK 
fill  the  jar  with  water,  and  then  pour  out  the  water, 
leaving  the  glafs  empty,  in  the  common  acceptation  of 
the  word.  NoW,  throw  a  bit  of  cork,  or  any  liglit 
body,  on  the  furface  of  water  in  a  ciftern  :  cover  this  ' 
with  the  glafs  jar  held  in  the  hand  with  its  bottom  up¬ 
wards,  and  move  it  downwards,  keeping  it  all  the  while 
in  an  upright  pofition.  The -cork  will  continue  to  float 
on  the  lurface  of  the  water -in  the  infide  of  the  glafs* 

L  2  and 
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and  will  moft  diftln&ly  fhow  whereabouts  that  furface 

is.  It  will  thus  be  feen,  that  the  water  within  the 
glafs  has  its  furface  confidently  lower  than  that  of  the 

**  furrounding  water  ;  and  however  deep  we  immerge  the 
glafs,  we  (hall  find  that  the  water  will  never  rife  in  the 
jnfidc  of  it  fo  as  to  fill  it.  If  plungedto  the  depth  of 
^2  feet,  the  water  will  only  half  fill  it;  and  yet  the 
acknowledged  laws  of  hydroftatics  tell  us*  that  the  wa¬ 
ter  would  fill  the  glafs  if  there  were  nothing  to  hinder 

it.  There  is  therefore  fomething  already  within  the 
glafs  which  prevents  the  water  from  getting  into  it ; 
manifefting  in  this  manner  the  moft  difiin&ive  property 
of  matter,  viz.  the  hindering  other  matter  from  occu¬ 
pying  the  fame  place  at<  the  fame  time. 

PoftHTed  of  While  things  arc  in  this  condition,  pull  the  ftopper 
jmp«!frve  out  of  the  hole  in  the  bottom  of  the  jar,  and  the  water 
force,  w;n  inftantly  rife  in  the  infide  of  the  jar,  and  ftand  at 
an  equal  height  within  and  without.  This  is  juftly 
afcribed  to  the  efcape  through  the  hole  of  the  matter 
which  formerly  obftrufted  tlie  entry  of  the  water  :  for  if 
the  hand  be  held  before  the  hole,  a  pufF  will  be  diftindlly 
felt,  or  a  feather  held  there  will  be  blown  aiide  ;  indi¬ 
cating  in  this  manner  that  what  prevented  the  entry  of 
the*  water,  and  now  efcapes,  poffefies  another  chara<fter- 
iftic  property  of  matter,  impulfive  force .  The  materi- 
alitv  is  concluded  from  this  appearance  in  the  fame 
manner  that  the  materiality  of  water  is  concluded  from 
the  impulfe  of  a  jet  from  a  pipe.  We  alfo  fee  the  mo¬ 
tility  of  the  formerly  pent  up,  and  now  liberated,  fiib- 
ftanpe,  in  confequence  of  external  preffure,  viz.  the 
prefiure  of  the  furrounding  water. 
lm-ene*ra-  *  Alfo,  if  we  take  a  fmooth  cylindrical  tube,  {hut  at 
buity,  gne  end,  and.  fit  a  plug  or  cork  to  its  open  end,  fo  as 
to  Aide  along  it,  but  fo  tightly  as  to  prevent  all  paffage 
by  its  Tides ;  and  if  the  plug  be  well  foaked  in  greafe, 
we  fliall  find  that  no  force  whatever  can  pufli  it  to  the 
*  bottom  -of  the.  tube.  r  There  is  therefore  J'omething  with¬ 
in  the  tube  preventing  by  its  impenetrability  the  entry 
of  the  plug,  and  therefore  pofTefting  this  chara&eriftic 
Y  T  of  matter. 

Elafliuty,  In>  like  manner,  if,  after  having  opened  &  pair  of 
common  bellows,  we  (hut  up  the  nozzle  and  valve  hole, 
and  try  to  bring  the  boards  together,  We  find  it  im- 
pofiible.  There  is* fomething  included  which  prevents 
this,  in  the  fame  manner  as  if  the  bellows  were  filled 
with  wool;  but  on  opening  the  nozzle  we  can  ealily 
ftiut  them,  viz.  by  expelling  this  fomething  ;  and  if 
the  compreflion  is  forcible,  the  fomething  will  ifiue  with 
confiderable  force,  and  very  fenfibly  impel  any  thing  in 
J4  its  way.  / 

Inertia,  and  It  is  not  accurate  to  fay,  that  we  move  about  with- 
mobiiity.  out  any  obftrwftion  ;  for  we  find,  that  if  we  endeavour 
to  move  a  large  fan  with  rapidity,  a  very  fenfible  hin- 
derance  is  perceived,  and  that  a  very  fenfible  force  mull 
be  exerted;  and  a  fenfible  wind  is  produced,  whicn  will 
agitate  the  neighbouring  bodies.  It  is  therefore  juftly 
Concluded  that  the  motion  is  poffible  only  in  confe¬ 
quence  of  having  driven  this  obftru£ling  fubftance  out 
of  the  way  ;  and  that  this  impenetrable,  refilling, 
moveable,  impelling  fubftance,  is  matter .  We  perceive 
the  perfeverance  of  this  matter  in  its  ftate  of  reft  when 
we  wave  a  fan,  in  the  fame  manner  that  we  perceive- 
the  inertia  of  water  when  we  move  a  paddle  through  it. 
The  effects  of  wind  in  impelling  our  {hips  and  mills,  in 
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tearing  up  trees,  and  overturning  buildings,  are  equal 
indications  of  its  perfeverance  in  a  {late  of  motion. 

To  this  matter,  when  at  reft,  we  give  the  name  Air  ; 
and  when  it  is  in  motion  we  call  it  Wind.  m 

Air,  therefore,  is  a  material  fluid:  a.  fluid,  becaufe h  there. 
its  parts  are  eafily  moved,  and  yield'  to  the  imallelt  iir-^re  a  ma. 
equality  of  preffure.  temj 

Air  pofleffes  fome  others  of  the  very  general,  though.  Heav*  ^ 
not  efiential,  properties  of  matter.  It  is  heavy.  This 
appears  from  the  following  fadls. 

1.  It  always  accompanies  this  globe  in  its  orbit  round 
the  fun,  furrounding  it  to  a  certain  diftance,  under  the 
narne^ of  the  Atmosphere,  which  indicates  the  being 
connected  with  the  earth  by  its  general  force  of  gravity. 

It  is  chiefly  in  confequence  of  this  that  it  is  continually 
moving  round  the  earth  from  eaft  to  weft  ;  forming  what 
is  called  the  trade-wind,  to  be  more  particularly  conii- 
dered  afterwards.  All  that  is  to  be  obferved  on  this 
fubje£l  at  prefent  is,  that,  in  confequence  of  the  dif- 
turbing  force  of  tlie  fun  and  moon,  there  is  an  accumu¬ 
lation  of  the  air  of  the  atmofphere,  in  the  fame  manner 
as  of  the  waters  of  the  ocean,  in  thofe  parts  of  tho 
globe  which  have  the  moon  near  their  zenith  or  nadir ; 
and  as  this  happens  fucceflively,  going  from  the  eaft  to 
the  weft  (by  the  rotation  of  theyearth  round  its  axis  in 
the  oppofite  dire&ion),  the  accumulated  air  muft  gra¬ 
dually  flow  along  to  form  the  elev^j^jn.  This  is  chiefly 
to  be  obferved  in  the  torrid,  zone;  and  the  generality 
and  regularity  of  this  motion  are  greatly  difturbed  by 
the  changes  which  are  continually  taking  place  in  differ¬ 
ent  parts  of  the  atmofphere  from  caufes  which  are  not 
mechanical.  x  ? 

2.  It  is  in  like  manner  owing  to  the  gravity  of  the  Supports- 
air  that  it  fupports  the  clouds  and  vapours  which  we  the  ciouds*. 
fee  conftantly  floating  in  it.  We  have  even  feen  bodies 

of  no  inconfiderable  weight  float,  and  even  rife,  in  the 
air.  Soap  bubbles,  and  balloons  filled  with  inflammable 
gas,  rife  and  float  in  the  fame  manner  as  a  cork  rifes  in 
water.  This  phenomenon  proves  the  weight  of  the  air 
in  the  fame  manner  that  the  fwimming  of  a  piece  of 
wood  indicates  the  weight  of  the  water  which  fup¬ 
ports  it.  1 6 

3.  But  we  are  not  left  to  thefe  refined  obfervations  Familiar 
for  the  proof  of  the  air’s  gravity.  We  may  obferve  Pr0.nf*  °f  h* 
familiar  phenomena,  which  would  be  immediate  confe-we'£ht\ 
quences  of  the  fuppofition  that  air  is  a  heavy  fluid,  and, 

like  other  heavy  fluids,  preffes  on  the  outfides  of  all 
bodies  immerfed  in  or  furrounded  by  it.  Thus,  for 
inftance,  if  we  {hut  the  nozzle  and  valve  hole  of  a  pair 
of  bellows  after  having  fqueezed  the  air  out  of  them, 
we  {hall  find  that  a  very  great  force,  even  fome  hundred, 
pounds,  is  neceffary  for  feparating  the  boards.  They 
are  kept  together  by  the  preffure  of  the  heavy  air  which, 
furrounds  them  in  the  fame  manner  as  if  they  were  im¬ 
merfed  in  water.  In  like  manner,  if  we  flop  the  end 
of  a  fyringe  after  its  pifton  has  been  prefled  down  to  the 
bottoip,  and  then  attempt  to  draw,  up  the  pifton,  we 
fliall  find  a  confiderable  force  neceffary,  viz.  about  15 
or  1 6  pounds  for  every  fquare  inch  of  the  feftion  of  the 
fyringe.  Exerting  this  force,  we  can  draw  up  the  pifton 
to  the  top,  and  we  can  hold  it  there ;  but  the  moment 
we  ceafe  a&ing,  the  pifton  ruflies  down  and  ftrikes  the 
bottom.  It  is  called  a  finftion,  as  we  feel  fomething  aa 
it  were  drawing  in  the  pifton  ;  but  it  is  really  the  weight 
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of  the  incumbent  air  prcfiing  it  in.  And  this  obtains 
in  every  pofition  of  the  fyringe ;  becuife  the  air  is  a 
fluid,  and  preffes  in  every  direction.  Nay,  it  preffes  on 
t lie4  fyringe  as  well  as  on  the  piflon  ;  and  if  the  piflorr 
be  hung  by  its  ring  on  a  nail,  the  fyringe  requires  force 
to  draw  it  down  (juft  as  much  as  to  draw  the  piffon  up) ; 
and  it  it  be  let  go,  it  will  fpring  up,  ur.lefs  loaded  with 
at  leaft  15  pounds  for  every  fquare  inch  of  its  tvanfverfe 
^fedion  (fee  fig.  2.) 

4.  But  the  molt  direct  proof  of  the  weight  of  the  air 
is  had  by  weighing  a  veiTel  empty  of  air,  and  then 
weighing  it  again  when  the  air  has  been  admitted  ; 
and  this,  as  it  is  the  moll  obvious  eonfequcnce  of  its 
weight,  has  been  aflerted  as  long  ago  as  the  days  of 
Ariitotle.  He  fays  ( *wp«>cv,  [v.  4.),  That  all  bo- 
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means  the  balance  will  be  loaded  only  with  this  final! 
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prcponderancy.  But  even  in  this  cafe  there  are  con  fi¬ 
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dies  are  heavy  in  their  place  except  fire  :  even  air  is 
heavy ;  for  a  blown  bladder  is  heavier  than  when  it  is 
empty.  It  is  fomewhat  furprifing  that  his  followers 
fliould  have  gone  into  the  oppofite  opinion,  while  pro- 
feffing  to  maintain  the  dodrine  of  their  leader.  If  we 
take  a  very  large  and  limber  bladder,  and  fquee/.e  out 
the  air  very  carefully,  and  weigh  it,  and  then  fill  it  till 
the  wrinkles  jult  begin  to  difappear,  and  weigh  it  again, 
we  fhall  find  no  difference  in  the  weight.  But  this  is; 
not  Ariflotle’s  meaning  ;  becaufe  the  bladder,  confider- 
ed  as  a  veffel,  is  equally  full  in  both  cafes,  its  dimenfions 
being  changed.  We  cannot  take  the  air  out  of  a  blad- 
der  without  its  immediately  collapfing.  But  what  would 
be  true  of  a  bladder  would  be  equally  true  of  any  veffel. 
Therefore,  take  a  round  veffel  A  (fig.  3.),  fitted  with 
a  ftopcock  B,  and  fyringe  C.  Fill  the  whole  with 
water,  and  prefs  the  piflon  to  the  bottom  of  the  fyringe. 
Then  keeping  the  cock  open,  and  holding  the  veffel 
upright,  with  the  fyringe  undermoff,  draw  down  the 
piflon.  The  water  will  follow  it  by  its  weight;,  and 
leave  part* of  the  veffel  empty.  Now  ftiut  the  cocky 
and  again  pufh  up  the  piflon  to'  the  bottom  of  the  fy¬ 
ringe  ;  the  water  efcapes  through  the  piflon  valve,  as; 
will  be  explained  afterward  :  then  opening  the  cock, 
and  again  drawing  down  the  piflon,  more  water  will, 
come  out  of  the  veffel.  Repeat  this  operation  till  all 
the  water  have  come  out.  Shut  the  cock,  unferew  the 
fyringe,  and  weigh  the  veffel  very  accurately.  Now 
open  the  cock,  and  admit  the  air,  and  weigh  the  veffel 
again,  it  will  be  found  heavier  than  before,  and  this  ad¬ 
ditional  weight  is  the  weight  of  the  air  which  fills  it ; 
and  it  will  be  found  to  be  523  grains,  about  an  ounce 
and  a  fifth  avoirdupoife,  for  every  cubit  foot  that  the 
veffel  contains.  Now  fine*  a  cubic  foot  of  water  would 
weigh  1000  ounces,  this  experiment  would  fhovv  that 
water  is  about  840  times  heavier  than  air.  The  moft 
accurate  judgment  of  this  kind  of  which  we  have  met 
with  an  account  is  that  recorded  by  Sir  George  Sliuck- 
hourgh,  which  is  in  the  67th  vol.  of  the  Philosophical 
Tmnfadions,  p.  560.  From  this ‘it  follows,  that  when 
the  air  is  of  the  temperature  53,  and  ‘the  barometer 
i lands  at  29^  inches,  the  air  is  836  times  lighter  than 
water.  But  the  experiment  is  not  fufceptible  of  fuffi- 
eient  accuracy  for  determining  the  exad  weight  of  a 
cubic  foot  of  air.  Its  weight  is  very  fmall  ;  and  the 
veffel  muff  be  ftrong  and  heavy,  fo  as  to  overload  any 
oalance  that  is  fufficiently  nice  for  the  experiment. 

To  avoid  this  inconvenience,  the  v\hole  may  be 
weighed  in  water,  firft  loading  the  veffel  fo  as  to  make 
it  preponderate  an  ounce  or  two  in, the  water..  By  this 


eerallc  fources  of  error,  arifing  from  changes  in  the 
fpecific  gravity  of  the  water  and  other  caiifes.  The 
experiment  has  often  been  repeated  with  this  view,  and 
the  air  lias  been  found  at  a  medium  to  be  about  840 
times  as  light  as  water,  but  with  great  variations,  as 
may  be  expelled  from  its  very  heterogeneous  nature,  in 
eonfequcnce  of  its  being  the  menffruum  of  almoff  every 
fiuicl,  of  all  vapours,  and  even  of  moff  folid  bodies  ;  all 
which  it  holds  in  folution,  forming  a  fluid  perfedly 
transparent,  and  of  very  different  denfity  according  to 
its  composition.  It  is  found,  for  in  fiance,  that  perfect* 

\y  Pure  ai’n  of  the  temperature  of  our  ordinary  fiimmer 
is  confiderably  denfer  than  when  it  lias  diffolved  about 
ludf  as  much  wafer  as  it  can  hold  in  that  temperature  ; 
and  that  with  this  quantity  of  water  the  difference  of 
denfftv  increafcs  in  proportion  as  the  mafs  grows  warmer, 
for  damp  air  is  more  expaniible  by  heat  than  dry  air. 

We  fhall  have  occafion  to  eoniider  this  fnbjed  again, 
when  we  treat  of  the  connexion  of  the  mechanical  pro¬ 
perties  of  airy  with  the  ffate  of  the  weather.  See 
W  EAT  HER. 

iSucli  is  the  refult  of  the  experiment  fuggefted  byph;/?^. 
Ariffotle,  evidently  proving  the  weight  of  the  air;  andperty  of 
yet,  as  has  been  obferved,  the  Peripatetics,  who  profiffsair  £7enir'J 
to  follow  the  diSates  of  Ariffotle,  uniformly  refuted  it'h.y 
this  property.  It  was  a  matter  long  debated  among  thou «  h  a c - 
the  philofophei*s  of  the  laff  century.  The  reafon  was,  know’e^g- 
that  Ariffotle,  with  that  indiflindnefs  and  inconfiffeneyed  hy 
which  is  obferved  in  all  his  writings  which  relate  to-mafter# 
matters  of  fad  and  experience,  affigns  a  different  caufe 
to  many  phenomena  which  any  man  led  by  common 
observation  would  aferibe  to  the’ weight  of  the  air.  Of 
this  kind  is  the  rife  of  water  in  pumps  and  fyphons, 
which  all  the  Peripatetics  had  for  ages  aferibed  to  fbme- 
tmng  which  they  called  nature's  itdhorrence  of  a  void, 

Ariffotle  had  afferted  (for  rcafons  not  our  bufinefs  to 
adduce  at  prefent),  that  all  nature  was  full  of  being, 
and  that  nature  abhorred  a  void.'  He  adduces  many 
fads,  in  which  it  appears,  that  if  not  abfolutdy  impoff 
fible,  it  is  very  difficult,  and  requires  great  force,  to 
produce  a  fpace  void  of  matter.  When  the  operation 
of  pumps  and  fyphons  came  to  be  known,  the  pliilofo- 
phers  of  Europe  (who  had  all  embraced  the  Peripatetic 
dodrines)  found  in  this  fanciedhorror  of  a  fancied  mind 
(what  elfe  is  this  that  nature  abhors  ?)  a  ready  folution 
of  the  phenomena.  We  fhall  ffate  the  fads,  that  every 
reader  may  fee  wliat  kinds  of  reafon ing  were  received 
among  the  learned  not  two  centuries  ago. 

Pumps  were  then  conftruded  in  the  following  man-Conftruc- 
ner  :  A  long  pipe  GB  (dg.  4.)  was  fet  in  the  water  tion  of 
of  the  well  A.  This  was  fitted  with  a  fucker  or  piflon  Pun5Ps 
C,  having  a  long  rod  CF,  and  was  furnifhed  with  athchft 
valve  B  at  the  bottom,  and  a  lateral  pipe  DE  at  theCCUtUr>*  ‘ 
place  of  delivery,  alfo  furnifbed  with  a  valve.  The  fad 
is,  that  if  the  piflon  be  thrufl  down  to  the  bottom,  and 
then  diawn  up,  the  water  will  foDow  it ;  and  upon  the 
piflon  being  again  pufhed  down,  the  water  fhuts  the 
valve  B  by  its  weight,  and  efcapes  or  is  expelled  at  the 
valve  E  ;  and  on  drawing  up  the  piflon  again  the  valve 
E  is  fhut,  the  water  again  rifes  after  the  piflon,  and  is 
again  expelled  at  its  next  defeent. 

The  Peripatetics  explain  all  this  by  faying,  that  if 
the  water  did  not  follow  the  piflon  there  would  be  a  void, 

between* 
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-1  between  them.  But  nature  abhors  a  void;  or  a  void 
r  Jtfon  ac-G  ls  *mF°^kle  :  therefore  the  water  follows  the  pifton. — 
counted  for  ^  IS  not  'vorth  while  to  criticife  the  wretched  reafoning 
by  the  Pe-  in  this,  pretence  to  explanation.  It  is  all  overturned 
ripatetics.  by  one  obfervation.  Suppofe  the  pipe  (hut  at  the 
bottom,  the  pifton  can  be  drawn  up,  and  thus  a  void 
produced.  No,  fay  the  Peripatetics ;  and  they  fpeak 
of  certain  fpirits,  effluvia,  &c.  which  occupy  the  place. 
But  if  fo,  why  needs  the  water  life  ?  This  therefore  is 
not  the  caufe  of  its  afeent.  It  is  a  curious  and  im- 
portant  phenomenon. 

Galileo  firft  The  fagacious  Galileo  feems  to  have  been  the  firft 
accounted  who  ferioufly  aferibed  this  to  the  weight  of  the  air. 
*°r  “I,?  Many  before  him  had  fuppofed  air  heavy  ;  and  thus  ex¬ 
plained  the  difficulty  of  railing  the  board  of  bellows, 
or  the  pifton  of  a  fyringe,  &c.  But  he  diftindUy  ap¬ 
plies  to  this  allowed  weight  of  the  air  all  the  confeauen- 
*3  ces  of  hydroftatical  laws  ;  and  he  reafons  as  follows. 

By  the  The  heavy  air  refts  on  the  water  in  the  ciftern,  and 

thc^atmo  Pre^es  ^  "ill1  its  weight.  It  does  the  fame  with  the 
■'fphere,  water  in  the  pipe,  and  therefore  both  are  on  a  level : 

but  if  the  pifton,  after  being  in  contact  with  the  furface 
of  the  water,  be  drawn  up,  there  is  no  longer  any  pref- 
fure  on  the  furface  of  the  water  within  the  pipe ;  for 
the  air  now  refts  on  the  pifton  only,  and  thus  occafions  a 
difficulty  in  drawing  it  up.  The  water  in  the  pipe, 
therefore,  is  in  the  fame  fituation  as  if  more  water  were 
poured  into  the  ciftern,  that  is,  as  much  as  would  exert 
the  fame  prefture  on  its  furface  as  the  air  does.  In  this 
cafe  we  are  certain  that  the  water  will  be  prefled  into 
the  pipe,  and  will  raife  up  the  water  already  in  it,  and 
follow  it  till  it  is  equally  high  within  and  without.  The 
lame  preflure  of  the  air  fhuts  the  valve  E  during  the 
44  defcent  of  the  pifton.  (See  Gal.  Difcourfes *) 

^  not  wak  ^or  ^le  vet7  obvious  objeftion,  that 
heiht  to  ^  rife  of  the  water  was  the  effeft  of  the  air’s  pref- 
which  wa-  fore,  it  would  alfo  be  its  meafure,  and  would  be  raifed 
ter  would  and  fupported  Only  to  a  certain  height.  He  diredlly 
Thc  ^  anc*  a<^ucec*  this  as  a  dec i five  experiment.  If 

the  horror  of  a  void  be  the  caufe,  fays  he,  the  water 
mull  rife  to  any  height  however  great ;  but  if  it  be 
owing  to  the  prefture  of  the  air,  it  will  only  rife  till 
the  weight  of  the  water  in  the  pipe  is  in  equilibrio  with 
the  prefture  of  the  air,  according  to  the  common  law’s 
of  hydroftatics.  And  he  adds,  that  this  is  well  known  ; 
for  it  is  a  fadl,  that  pumps  will  not  draw  water  much 
above  forty  palms,  although  they  may  be  made  to  pro¬ 
pel  it,  or  to  lift  it  to  any  height.  He  then  makes  an 
aftertion,  which,  if  true,  will  be  decifive.  Let  a  very 
long  pipe,  tout  at  one  end,  be  filled  with  water,  and 
Iet.it  be  erefted  perpendicularly  with  the  clofe  end  up- 
permoft,  and  a  ftopper  in  the  other  end,  and  then  its 
lower  orifice  immerfed  into  a  veftel  of  water ;  the  w  a¬ 
ter  will  fubfide  in  the  pipe  upon  removing  the  ftopper, 
till  the  remaining  column  is  in  equilibrio  with  the  pref- 
fure  of  the  external  air.  This  experiment  he  propofes 
to  the  curious;  faying,  however,  that  he  thought  it 
unneceftary,  there  being  already  fuch  abundant  proofs 
*5  .  of  the  air’s  prefture. 

Hii  prcdic-  jt  jg  probable  that  the  cumberfomenefs  of  the  necef- 
fied  by  To-^ary  aPParatus  protra&ed  the  making  of  this  experiment, 
ricellrs  ex-  Another  equally  conclufive,  and  much  eafier,  was  made 
,j>erimexn.  in  1642  after  Galileo’s  death,  by  his  zealous  and  learned 
difciple  Toricelli.  He  filled  a  glafs  tube,  clofe  at  one  end, 
with  mercury  ;  judging,  that  if  the  fupport  of  the  water 
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was  owing  to  the  prefture  of  the  air,  and  was  the  me&> 
fure  of  this  prefture,  mercury  would  in  like  manner  be 
fupported  by  it,  and  this  at  a  height  which  was  alfo  the 
meafure  c>f  the  air’s  prefture,  and  therefore  13  times  lefs 
than  water.  He  had  the  pleafure  of  feeing  his  expec¬ 
tation  verified  in  the  complete!!  manner ;  the  mercury 
defeending  in  the  tube  AB  (fig.  5.),  and  finally  fet-  Plate 
tling  at  the  height  f  B  of  29  i  Roman  inches  :  and  he  oCCAClX 
found,  that  when  the  tube  was  inclined,  the  point  /’was 
in  the  fame  horizontal  plane  with/ in  the  upright  tube, 
according  to  the  received  laws  of  hydroftatical  prefture. 

The  experiment  was  often  repeated,  and  foon  became 
famous,  exciting  great  controverfies  among  the  philo¬ 
sophers  about  the  poflibility  of  a  vacuum.  About  three 
years  afterwards  the  fame  experiment  was  publifhed,  at 
Warfaw  in  Poland,  by  Valerianus  Magnus  as  his  own 
fuggeftion  and  difeovery  :  but  it  appears  plain  from  the 
letters  of  Roberval,  not  only  tint  Toricelli  was  prior, 
and  that  his  experiment  was  the  general  topic  of  dif- 
cuflion  among  the  curious  ;  but  alfo  highly  probable 
that  Valerianus  Magnus  was  informed  of  it  when  at 
Rome,  and  daily  converfant  with  thofe  who  had  feen 
it.  He  denies,  however,  even  having  heard  of  the  name 
of  Toricelli. 

This  was  the  era  of  philofophical  ardour ;  and  we 
think  that  it  was  Galileo’s  invention  and  immediate  ap¬ 
plication  of  the  telefcope  which  gave  it  vigour.  Dif- 
coveries  of  the  moft  wonderful  kind  in  the  heavens,  and 
which  required  no  extent  of  previous  knowledge  to  un- 
derftand  them,werethus  put  into  the  handsof  everyperfon 
who  could  purchafe  a  fpy-glafs  5  while  thc  high  degree 
of  credibility  which  fome  of  the  difeoyeries,  fuch  as  the 
phafes  of  Venus  and  the  rotation  and  fatellites  of  Jupi¬ 
ter,  gave  to  the  Copernican  fyftem,  immediately  fet  the 
whole  body  of  the  learned  in  motion.  Galileo  joined 
to  his  ardour  a  great  extent  of  learning,  particularly  of 
mathematical  knowledge  and  found  logic,  and  was  even 
the  firft  who  formally  united  mathematics  with  phyfics  ; 
and  his  treatife  on  accelerated  motion  was  the  firft,  and 
a  precious  fruit  of  this  union.  About  the  years  1642  origin  of 
and  1644,  we  find  clubs  of  gentlemen  affociated  in  Ox- the  Royal 
ford  and  London  for  the  cultivation  of  knowledge  by  Society, 
experiment;  and  before  1655  all  the  do£lrines  of  hy-^c* 
droftatics  and  pneumatics  were  familiar  there,  eftablifhed 
*  upon  experiment.  Mr  Boyle  procured  a  coalition  and 
correfpondence  of  thefe  clubs  under  the  name  of  the 
Invifible  and  Philofophical  Society.  In  May  1658 
Mr  Hooke  finifhed  for  Mr  Boyle  an  air-pump,  which 
had  employed  him  a  long  tintj,  aRd  occasioned  him  fe- 
veral  journeys  to  London  for  things  which  the  work¬ 
men  of  Oxford  could  not  execute.  He  fpeaks  of  this 
as  a  great  improvement  on  Mr  Boyle’s  own  pump, 
which  he  had  been  ufing  fome  time  before.  Boyle  ^ 
therefore  muft  have  invented  his  air-pump,  and  was  Invention? 
not  indebted  for  it  to  Scliottus’s  account  of  Otto  Gue-0*"1^3*1 
rick’s,  publifhed  in  his  (Schottus)  Mecbanica  Hydrauto- l' 
pneumatic  a  in  1657,  as  he  afterts  (Tecbna  Curiofj). 

The  Royal  Society  of  London  arofe  in  1656  from  the 
coalition  of  thefe  clubs,  after  15  years  co-operation  and 
correfpondence.  The  Montmorine  Society  at  Paris 
had  fubjifted  nearly  about  the  fame  time ;  for  we  find 
Pafchal  in  1648  fpeaking  of  the  meetings  in  the  Sor- 
bonne  College,  from  which  we  know  that  fociety  ori¬ 
ginated. — Nuremberg,  in  Germany,  was  alfo  a  diflin- 
guifhed  feminary  of  experimental  philo fophy.  The 

magiftrates, 
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rnaglflratce,  fen  Able  of  its  valuable  influence  in  manu¬ 
factures,  the  fpurce  of  the  opulence  and  profperity  of 

I  their  city,  and  many  of  them  philofophers,  gave  philo- 

fophy  a  profeffed  and  munificent  patronage,  furnifhing 
the  philofophers  with  a  copious  apparatus,  a  place  of 
aflembly,  and  a  fund  for  the  expence  ©f  their  experi¬ 
ments  ;  fo  that  this  was  the  firft  academy  of  fciences 
out  of  Italy  under  the  patronage  of  government.  In 
Italy,  indeed,  there  had  long  exifled  inflitutions  of  this 
kind.  Rome  was  the  centre  of  church-government, 
aS  and  the  refort  of  all  expectants  for  preferment.  The 
Thfent!  of  cler&T  were  ^ie  majority  of  the  learned  in  all  Chriftian 
Gafi'eoard  unions,  and  particularly  of  the  fyftematic  philofophers. 
i  Toricelli  Each,  eager  to  recommend  himfeif  to  notice,  brought 
rarUiy  dif-  forward  every  thing  that  was  curious ;  and  they  were 
Cufed.  the  willing  vehicles  of  philofophical  communication. 

Thus  the  experiments  of  Galileo  and  Toricelli  were  ra¬ 
pidly  diffufed  by  perfons  of  rank,  the  dignitaries  of  the 
church,  or  by  the  monks  their  obfequious  fervants. 
Perhaps  the  recent  defection  of  England,  and  the  want 
of  a  refiding  embaffy  at  Rome,  made  her  fometimes  late 
in  receiving  or  fpreading  philofophical  refearches,  and 
was  the  caufe  that  more  was  done  there  proprio  Marie. 

We  hope  to  be  excufed  for  this  digreffion.  We  were 
naturally  led  into  it  by  the  preteniions  of  Valerias  us 
Magnus  to  originality  in  the  experiment  of  the  mercury 
*9  .  fupported  by  the  preflure  of  the  air.  Such  is  the 
of  ToHcel-  ^:ren?tl1  national  attachment,  that  there  were  not 
h'«  claimed  anting  who  found  that  Toricelli  had  borrowed 

by  others  his  experiment  from  Honoratus  Fabri,  who  had  pro¬ 
posed  and  explained  it  in  1641  ;  but  whoever  knows 
the  writings  of  Toricelli,  and  Galileo’s  high  opinion  of 
him,  will  never  think  that  he  could  need  fuch  helps. 
(See  this  furmife  of  Mounier  in  Schott .  Tech .  Cur .  III. 
at  the  end. 

Galileo  mufl  be  confidered  as  the  author  of  the  expe¬ 
riment  when  he  propofes  it  to  be  made.  Valeri  anus 
Magnus  owns  himfeif  indebted  to  him  for  the  principle 
and  the  contrivance  of  the  experiment.  It  is  neither 
wonderfyil  that  many  ingenious  men,  of  one  opinion, 
and  inflruCled  by  Galileo,  fhould  feparately  hit  on  fo 
obvious  a  thing ;  nor  that  Toricelli,  his  immediate  dif- 
ciple,  his  cnthufiaflic  admirer,  and  who  was  in  the  ha¬ 
bits  of  correfponding  with  him  till  his  death  in  1642, 
fhould  be  the  firfl  to  put  it  in  praClice.  It  became 
the  fubjeCl  of  difpute  from  the  national  arrogance  and 
felf-conceit  of  fome  Frenchmen,  who  have  always  fhown 
themfelves  difpofed  to  confider  their  nation  as  at  the 
head  of  the  republic  of  letters,  and  cannot  brook  the 
concurrence  of  any  foreigners.  Roberval  was  in  this 
inftance,  however,  the  champion  of  Toricelli ;  but  thofe 
who  know  his  controverfies  with  the  mathematicians  of 
France  at  this  time  will  eafily  account  for  this  ex- 
j  w  ception. 

UujuUly.  All  now  agree  in  giving  Toricelli  the  honour  of  the 
JirJl  invention  ;  and  it  univerfally  pafles  by  the  name  of 
the  Toricellian  Experiment.  The  tube  is  called 
the  Toricellian  Tube;  and  the  fpace  left  by  the 
mercury  is  called  the  Toricellian  'Vacuum,  to  di- 
flinguifh  it  from  the  Bqylean  Vacuum,  which  is  only 
3,  an  extreme  rarefaction . 

I  \t  was  re-  The  experiment  was  repeated  in  various  forms,  and 
peated  in  with  apparatus  which  enabled  philofophers  to  examine 
forms!8  feveral  effe&s  which  the  vacuum  produced  on  bodies 
expofed  ia  it.  This  was  done  by  making  the  upper 
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part  of  the  tube  terminate  in  .a  veiTel  of  fome  capacity, 
or  communicate  with  fuch  a  veftel,  in  which  were  .in¬ 
cluded  along  with  the  mercury  bodies  on  which  the  ex¬ 
periments  were  to  be  made.  When  the  mercury  had 
run  out,  the  phenomena  of  thefe  bodies  were  carefully 
obferved.  ^ 

An  objection  was  made  to  the  conclufion  drawn  An  objeo 
from  Toricelli’s  experiment;  which  appears  formidable.  h°n  to  the 
If  the  Toricellian  tube  be  fufpended  on  the  arm  of  a  c.°nc1u9on 
balance,  it  is  found  that  the  counterpoife  muft  be  equal  -t  obviated! 
to  the  weight  both  of  the  tube  and  of  the  mercury  it 
contains.  This  could  not  be,  fay  the  objeCtors,  if  the 
mercury  were  fupported  by  the  air.  It  is  evidently 
fupported  by  the  balance  ;  and  this  gave  rife  to  another 
notion  of  the  caufe  different  from  the  peripatetic  fuga 
vattti :  a  fufpenfive  force,  or  rather  attraction,  was  ai- 
fi gned  to  the  upper  part  of  the  tube. 

But  the  true  explanation  of  the  phenomenon  is  moft 
eafy  and  fatisfaCtory.  Suppofe  the  mercury  in  the 
ciflern  and  tube  to  freeze,  but  without  adhering  to  the 
tube,  fo  that  the  tube  could  be  freely  drawn  up  and 
down.  I11  this  cafe  the  mercury  is  fupported  by  the 
bafe,  without  any  dependence  on  the  preflure  of  the  air; 
and  the  tube  is  in  the  fame  condition  as  before,  and  the 
folid  mercury  performs  the  office  of  a  pifton  to  this  - 
kind  of  fyringe.  Suppofe  the  tube  thrufl  down  till  the 
top  of  it  touches  the  top  of  the  mercury.  It  is  evident 
that  it  muft  be  drawn  up  in  oppofition  to  the  preflure 
of  the  external  air,  and  it  is  precifely  fimilar  to  the  fy¬ 
ringe  mentioned  in  n°  1 6.  The  weight  fuitained  there¬ 
fore  by  this  arm  of  the  balance  is  the  weight  of  the  * 
tube  and  the  downward  preflure  of  the  atmofphere  on 
its  top.  ^  33 

The  curioflty  of  philofophers  being  thus  excited  byGaliieo’i 
this  very  manageable  experiment,  it  was  natural  now  to  original  ez~ 
try  the  original  experiment  propofed  by  Galileo.  Ac-^T6111, 
cordingly  Berti  in  Italy,  Pafchal  in  France,  and  many  Performc<1* 
others  in  different  places,  made  the  experiment  with  a 
tube  filled  with  water,  wine,  oil*  6c c.  and  all  with  the 
fuccefs  which  might  be  cxpe&ed  in  fo  Ample  a  matter  : 
and  die  do&rine  of  the  weight  and  preflure  of  the  air 
was  eftablifhed  beyond  contradiction  or  doubt.  All  was 
done  before  the  year  1648. — A  very  beautiful  experi¬ 
ment  was  exhibited  by  Auzout,  which  completely  fa- 
tisfied  all  who  had  any  remaining  doubts.  -  ^4 

A  fmall  box  or  phial  EFGH  (fig.  6.)  had  two  glafsAn  exjeri- 
tubes,  AB,  CD,  three  feet  long,  inferted  into  it  in  fuchment  b/ 
a  manner  as  to  be  firmly  fixed  in  one  end,  and  to  reach  AUpkte 
nearly  to  the  other  end.  AB  was  open  at  both  ends,  CCCXCOC 
and  CD  was  clofe  at  D.  This  apparatus  was  complete¬ 
ly  filled  with  mercury,  by  unferewing  the  tube  AB,  fil¬ 
ling  the  box,  and  the  hole  CD  ;  then  fere  wing  in  the 
tube  AB,  and  filling  it :  then  holding  a  finger  on  the 
orifice  A,  the  whole  was  Inverted  and  fet  upright  in 
the  pofition  reprefented  in  figure  /?,  immerfing  the  ori¬ 
fice  A  (now  a)  in  a  fmall  veffel  of  quickfilver.  The 
refult  was,  that  the  mercury  ran  out  at  the  orifice  a> 
till  its  furface  m  n  within  the  phial  defeended  to  the  top 
of  the  tube  h  a .  The  mercury  alfo  began  to  defeend 
in  the  tube  dc  (formerly  DC)  and  run  over  into  the 
tube  h  /7,  and  ran  out  at  a ,  till  the  mercury  in  dc  was 
very  near  equal  in  a  level  with  m  n.  The  mercury  de¬ 
fending  in  ha  till  it  flood  at  i,  29J  inches  above  the 
furface  op  of  the  mercury  in  the  ciflern,  juft  as  in  the 
Toricellian  tube. 
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The  rationale  of  tins  experiment  is  very  eafy..  Ihe 
whole  apparatus  may  fnft  be  confidered  as  a  lonctilian 
tube  of  an  uncommon  fhape,  and  the  mercury  would 
Jiow  out  at  a.  But  as  foon  as  a  drop  of  mercury  comes 
out,  .leaving  a  fpace  above  mn,  there  is  nothing  to  keep 
up  the  mercury  in  the  tube  tic .  Its  mercury  therefore 
defeends  alfo  ;  and  running  over  into  b  a,  continues  to 
fupply  its  expence  till  the  tube  dc  is  almoft  empty,  or 
can  no  longer  fupply  the  wafte  of  be.  File  inner  fur- 
face  therefore  falls  as  low  as  it  can,  till  it  is.  eve  \\i  i 
No  more  mercury  can  enter  be,  yet  its  column 
is  too  heavy  to  be  fupported  by  the  preffure  of  the  air 
on  the  mercury  in  the  ciftern  below ;  it  therefore  de¬ 
feends  in  b  a,  and  finally  fettles  at  the  height  k  o,  equal 
to  that  of  the  mercury  in  the  Toricellian  tube. 

Pecifive  r  f  The  prettieft  circumftance  of  the  experiment  remains, 
the  quef-  Make  a  finall  hole  ?  in  the  upper  cap  ol  trie  box.  i  he 
cion.  external  air  immediately  rullies  in  by  its  weight,  and  now 

prefles  on  the  mercuryin  the  box.  This  immediately  rades 
the  mercury  in  the  tube  dc  to  /,  2<)\ inches  above  mn. 
It  i) refit: s  on  the  mercury  at  k  in  the  tube  b  a,  balancing 
the*  preffure  of  the  air  iu  the  ciftern.  The  mercury  in 
the  tube  therefore  is  left  to  the  influence  of  its  own 
weight,  and  it  defeends  to  the  bottom.  Nothing  can 
•  be  more  appofite  or  decifive.  ,  _  r 

TheVavi-  And  thus  the  doctrine  of  the  gravity  and  preffure  of 
ty  of  the  ti,e  air  is  eftablifhed  by  the  mol  unexceptionable  evi- 
a,r  there-  dence  .  and  we  are  intitled  to  aflume  it  as  a  ftatical 
[kal  pHn-  principle,  and  to  affirm  a  priori  all  its  legitimate  confe- 

ciple  from  quences.  .  -  r  r 

which  we  And  in  the  firft  place,  we  obtain  an  exact  mealure  ox 
cbtain  the  preffure  of  the  atmofphere.  It  is  prccifcly  equal  to 
the  weight  of  the  column  of  mercury,  of  water,  of  oil, 
dec.  which  it  can  fupport ;  and  the^  TL  oricellian  tube,  or 
others  fitted  up  upon  the  fame  principle,  are  juffly  termed 
barofeoprs  and  barometers  with  refpe£t  to  the  air. .  Now 
it  is  obferved  that  water  is  fupported  at  the  height  ot 
37  %2  feet  nearly  :  The  weight  of  the  column  is  exactly 

An  exa&  ‘  avoirdupois  pounds  on  every  fquare  foot  of  hsue, 


meafurf.  f  2000  avoirdupois  pounds  on  every  fquare  foot  of  bale, 
The  preffure  or  i3A  on  every-  fquare  inch.  The  fame  conclufian 
©F  the  at*  very  nearly  may  be  drawn  from  the  column  of  mercury, 
mofphere  fs  nearly  29  £  inches  high  when  in  equilibrium  with 

the  preffure  of  the  air.  We  may  here  obferve,  that  the 
meafure  taken  from  the  height  of  a  column  ot  water, 
wine,  fpirits,  and  the  other  fluids  of  coufiderable  volati¬ 
lity,  as  chemifts  term  it,  is  not  fo  exact  as  that  taken 
from  mercury-,  oil,  and  the  like.  For  it  is  obferved, 
that  the  volatile  fluids  are  converted  by  the  ordinary- 
heat  of  our  climates  into  vapour  when  the  confining 
preffure  of  the  air  is  removed  ;  and  this  vapour,  by  its 
elasticity,  exerts  a  fmall  preffure  on  the  furface  of  the 
wafer,  &c.  in  the  pipe,  and  thus  counterafts  a  fmall 
part  of  the  external  preffure;  and  therefore  the  column 
fupported  by  tire  remaining  preffure  mull  be  lighter, 
that  is,  ihorter.  Thus  it  is  found,  that  rectified  fpints 
will  not  ftand  much  higher  than  is  competent  to  a 
weight  of  13  pounds  on  an  inch,  the  elafticity  ol  its 
vapour  balancing  about  -,'r  of  the  preffure  of  the  air. 
We  (hall  afterwards  have  occafion  to  confider  this  mat¬ 
ter  more  particularly. 

As  the  medium  height  of  the  mercury  in  the  baro- 
.  meter  is  29  £-  inches,  we  fee  that  the  whole  globe  fuftains 
a  preffure  equal  to  the  whole  weight  of  a  body  of  mer- 
■c’.ny  uf  this  height ;  and  that  all  bodies  on  its  furface 
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fuftain  a  part  .of  this  in  proportion  to  their  fuyfaccs. 

An  .ordinary  fixed  man  fuftains  a  preffure  of  .feveral  ,3 
thoufand  pounds.  How  comes.it  then  that  we  are  not 
fenfilfle  of  a  preffure  which  one  fhould  think  enough  to101 
cruffi  us  together i  This  has  been. confidered  as  a  ftrong 
obi  eft  ion  to  the  preffure  of  the  air  ;  for  when  a  man  is 
plunged  a  few  feet  underwater,  he  is  very  fallible  oi 
the  preffure.  The  anfwer  is  by  no  means  fo  eafy  as  is 
commonly  imagined.  We  feel  very  diftmftly  the  ef¬ 
fects  of  removing  this  preffure  fiom  any  .part  oi  the 
body.  If  any  one  wffl  apply  the  open  end  of  a  ly- 
rino-e  to  his  hand,  and  then  draw  up  the  pifton,  he  will 
find  his  hand  fucked  into  the  fyringe  with  great  force, 
and  it  will  give  pain  ;  and  the  foft  part  of  the  hand  wm 
fwell  into  it,  being  preffed  in  by  the  neighbouring  parts, 
which  are  fubjeA  to  the  adiort  of  the  external  air.  It 
one  lays  his  hand  on  the  top  of  a  long  perpendicular 
pi^e,  inch  as  a  pump  filled  to  the  brim  with  water, 
which  is  at  firff  prevented  from  running  out  by  the  valve 
below ;  and  if  the  valve  be  then  opened,  fo  that  the 
water  defeends,  he  will  then  find  his  hand  ho  hard  prei- 
fed  to  the  top  of  the -pipe  that  he  cannot  draw  it  away. 

But  why  do  we  only  feel  the  inequality  of  preffure  ? 
There  is  a  fimilar  inffance  wherein  we  do  not  feel  it, 
although  we  cannot  doubt  of  its  exiftcnce.  When  a 
man  goes  flowly  to  a  great  depth  under  water  m  a 
diving-bell,  we  know  unquestionably  that  lie  is  expoied 
to  a  new  and  very  great  preffure,  yet  he  does  not  fee 
it.  But  thofe  fads  are  not  fufficiently  familiar  for  ge¬ 
neral  argument.  The  human  body  is  a  bundle  of  fo- 
lids,  hard  or  foft,  filled  or  mixed  with  fluids,  and  there 
are  few  or  no  parts  of  it  which  are  empty.  All  com¬ 
municate  either  by  veffels  or  pores;  and  the  whole  fur¬ 
face  is  a  fieve  through  which  the  infenfible  perforation 
is  performed.  The  whole  extended  furface  of  the  lungs 
is  open  to  the  preffure  of  the  atmofphere  ;  every  thing 
is  therefore  in  equilibrio  :  and  if  £  ee  or  fpeedy  accefs  be 
given  to  every  part,  the  body  will  not  be  damaged  by 
the  preffure,  however  great,  anymore  than  a  wet  fporge 
would  be  deranged  by  plunging  it  any  depth  in  water. 
The  preffure  is  inftantaneoufly  difiufed  by  means  of  the 
incompreffible  fluids  with  which  the  parts  are  filled ;  and 
if  any  parts  are  filled  with  air  or  other  eompreflible 
ftii'ds,  tliefe  are  compreffed  till  their  elafticity  again  ba¬ 
lances  the  preffure.  Befides,  all  our  fluids  are  acquired 
flowly,  and  gradually  mixed  with  that  proportion  ox 
air  which  they  can  diflolve  or  contain.  rI  he  whole  ani¬ 
mal  has  grown  up  in  this  manner  from  the  firft  vital 
atom  of  the  embryo.  Tor  fuch  reafons  the  preffure  can 
occafion  no  change  of  ihape  by  fqueezing  together  the 
flexible  parts  ;  nor  any  obftrutftion  by  compreflmg  the 
veffels  or  pores.  We  cannOt  fay  what  would  be  felt  by 
a  man,  were  it  pofhble  that  he  could  have  been  produ¬ 
ced  and  grown  up  in  tlcuo,  and  then  fubjedted  to  the 
comprefiion.  We  even  know  that  any  fudden  and  con¬ 
siderable  change  of  general  preffure  is  very  feverely  felt. 
Perfons  in  a  diving-bell  have  been  almoft  killed  by  let¬ 
ting  them  down  or  drawing  them  up  too  fuddenly.^  In 
*  drawing  up,  the  elaftic  matters  within  have  fuddenly 
(Welled,  and  not  finding  an  immediate  efcape  have  burft 
the  veffels.  Dr  Halley  experienced  this,  the  blood 
gufhing  out  from  his  ears  by  the  expanlion  of  air  con¬ 
tained  in  the  internal  cavities  of  this  organ,  from  which 
there  are  but  very  {lender  paffages. 
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PNEUMATIC 

A  very  Important  obfervation  recurs  here  :  the  pref- 
fure  of  the  atmofphere  is  variable.  This  was  obferved 
almoit  as  loon  as  pbilofophers  began  to  attend  to  the 
barometer.  Pafchal  obferved  it  in  France,  and  Def- 
cartes  obferved  it  in  Sweden  in  1650.  Mr  Boyle  and 
others  obferved  it  in  England  in  1656.  And'  before 
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this,  obfervers,  who  took  notice  of  the  concomitancyof  WI’th  any  precifion. 

thefe  changes  of  ,«ml  prf„re  m„,  ,h,7,“7.  !  »d 

mofDhere.  remarks,  that  it  .  n  .  T>r  ,  ,  * 2 ?  *rench  tol^s 


inch.  This  gives  72  feet  of  air  for  one-tenth  of  an  inch  of 
mercury ,  but  ill  agreeing  with  the  former  experiment. 
But  it  is  to  be  obferved,  that  a  very  fmall  error  of  ob- 
iervation  of  the  barometer  would  correfpond  to  a  great 
difference  of  elevation,  and  alfo  that  the  height  of  the 
mountain  had  not  been  meafored  with  any  precifion. 
Ihis  has  been  fince  done  fM™.  A^a  —  .  P  v 


o  Lite  uaLe  or  me  at- 

moiphere,  remarked,  that  it  was  generally  greateft  in 
winter  and  in  the  night ;  and  certainly  rr.nlt  variable 
during  winter  and  in  the  northern  regions.  Familiar 
now  with  the  weight  of  the  air,  and  confidering  it  as 
the  vehicle  of  the  clouds  and  vapours,  they  noted  with 


ment^  ?n  acc°Ulit  of  great  experi- Winch 

ment  f  Grande  Exp.  fur  la  Pefanteur  del' Air),  arid  it  re. 

v-as  quickly  repeated  in  many  places  of  the  world  In  <’eatcd  b 

?  53  rePeatedln  England  by  Dr  Power  (Power’s 
^xper.  Phil.  ;  and  n  SrntbmH.  o,  7  . 


40 

The  pref- 
fure  of  the 


air  in  pro¬ 
portion  to 
the  eleva¬ 
tion 


41 

Firft  fup- 
pofed  by 
Defcartes 
and  Pafchal 
and  proved 
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alia  vapour*,  they  noted  with  Exnrr  Phil  1  • *  o  -^rrower  l Power's 

care  the  connexion  between  the  weather  and  the  nref  DrofefTomf  ln  Scotland,  m  1 66 1  ,  by  Mr  Sinclair 

fure  of  the  air,  and  found  that  a  great  preffure  o/the  o£ faS tW ^ rfGW8°w’ wb<> 

air  was  generally  accompanied  with  fair  weather,  and  a  Tintock  k  nTl  at  ,Lana"k>  on  the  top  of  mount 

diminution  of  it  with  rain  and  mills.  Hence  the  bare-  at  F^l  ^  °?  the  l°P  of  Arthur’s  Seat 

meter  came  to  be  confidered  as  an  index  not  only  of  the  tween  ClaF  "  ^A  LC°Und  a  d^Prcdl0n  of  two  inches  be- 

prefent  {fate  of  the  air’s  weight,  but  alfo  as  indicating  an  inchhrf8  ^  “  t<>P  oflintock>  three  quarters  of 

fey  its  variations  changes  of  weather;  It  became  a  1  of  a  •  ^r' bottom  and  top  of  Arthur’s  Seat,  and 

Weather-glass,  and  continued  to  be  anxioufly  ob  of  126  feeT  'q*  ^  cft.hfdraI  of  Glafgow  on  a  height 
fared  with  this  view.  This  is  an  important f  M  ,  J  7  r  See  Sinclair’s  Ars  Nova  et  Magna  Gravi. 
and  will  afterwards  be  treated  in  fome  detail.  J  ’  Schott,  {fnfa“s:  S‘urm,t  Collegium  Experimental,  and 
In  the  next  place,  we  may  conclude  that  the  prefTure  He' I  fl  4 1 

of  the  air  will  be  different  in  different  places,  according-  hrig-hts  nf"C  ■  envJL  a  method  of  meafuring  theHencea 
to  their  elevation  above  the  furface  of  the  ocean  •  fof  nrefifion  ,  ouatain.s-  Hav"? g  afeertained  with  greatmetbod  of 
■f  air  be  an  heavy  fluid,  it  mull  prefs  in  feme  prop^  Sd,  of  an  net  of '°n  t0  a 

tion  according  to  its  perpendicular  height.  If  it  be  a  we  have  nnl,t  ur  meicuy  wlnfch  is  nearly  90  feet,  6  ’ 

homogeneous  fluid  of  equal  denfity  and  weight  in  all  lumn  at  thtt  °^T  the  len£th  of  the  m«curial  co¬ 
lts  parts,  the  mercury  in  the  ciftern  of  a  barometer  muft  allow  fr  t  fP  a"d  b°tt0,m  °/  thf  momitam>  and  to 
be  preffed  precifely  in  proportion  to  the  depth  to  which  this  rZth  ,  ‘  for  evei7  tenth  of  an  inch.  Accordingly 
that  ciftern  is  immerfecl  in  it ;  and  as  this  preiure  Ts  ex-  ft  eoutf a  rt  ?-  "'ith  great  Pu«efs  :  Lt 

aftly  meafured  by  the  height  of  the  mercury  in  the  dered^  fnrh  T  T  t0  "T7  thlngS  not  >et  C01lfi- 
tube,  the  height  of  the  mercury  in  the  ToricelHan  tube  by  heat  and  °f  dr'nflt>'  of  the  mercury 

muft  be  exaftly  proportional  to  the  depth  of  the  nlnre  -7  \,  C°  d  ’  tb^  ckanges  of  denfity  of  air,  which 

Ut  all  tliefe  afterwards. 

Of  IeeLttvro fir  g‘Ve  U,S  .therm°ft  ^cumte  meafure  Alfo? 

•  1  T  the  air  and  its  fpecific  gravity.  This  meafure  c/f 

.  ,ut  vagutdy  though  direcftly  meafured  by  weighing- the  dcn(ity 
air  in  a  bladder  or  veffel.  The  weight  of  a  manageafek  °f  thc  a‘r’ 
quantity  ,s  fo  fmall,  that  a  balance  fufficiently  rickh/h  to 
indicate  even  very  fenfible  fraftions  of  it  is  overloaded 

by  the  weight  of  the  vefiel  which  contains  it,  and  ceafes 
to  bp  PvaA  .  _ ^  ...  y  u 


v  - /*  r  rtllu  luon  ^ter  him  lJalchaL 

His  occupation  in  Pans  not  permitting  him  to  try  the 
juitnefs  of  his  conjedure,  he  requefted  Mr  Perrier  a 
gentleman  of  Clermont'  in  Auvergne,  to  make  the  ex- 
penment,  by  obferving  the  height  of  the  mercury  at 
one  and  the  fame  time  at  Clermont  and  on  the  top  of 
a  very  high  mountain  in  the  neighbourhood.  His  let- 
ters  to  Mr  Pemer  {n  i6+7  are  ftiU  extant.  Accord- 

ipgly  Mr  Perrier,  in  September  1648,  filled  two  equal 
tubes  With  mpminr  -1 A  _  J  -1  1  •  ,  . 


tubes  with  mercury,  and  obferved  the  heights"of  bTth  tl be ^a^and^ Whuh  Ci",ta;ns  ft>  and  ceafes 
to  be  thedame  viz.  26T\  inches,  in  the  gfrden  of  the  method  c!f  fid 'd-  We  take  BernouUi’s  ingenious 
convent  of  the  Friars  Minims,  fituatedin  the  loweft  pan  to  great  Hfl-  nf‘1  mg  v  ,water’.  we  exPofe  ourfelves 
f  ClT°nt-  beavin?  oae  of  *em  there,  and  one  of  denfitv.  LJZZZ  oF.  }he. 


of  Clermont.  Leaving  one  V  5^ 
the  fathers  to  obferve  it,  he  took  the  other  to  the  top 
oi  Puy  de  Domme,  which  was  elevated  .nearly  rQo 
french  fathoms  above  the  garden.  He  found  its  height 
o  be  23,  inches.  On  his  return  to  the  town,  in  a 
p  ace  called  bunt  de  I'Arbre,  150  fathoms  above  the 
garden,  he  found  it  25  inches;  when  he  returned  to  the 
garden  it  was  again  26^,  and  the  perfon  fet  to  watch 

he"  2^1Ca  l,^n  B>id  that  it  had  not  varied 
ko*e  day-  Bhus  a  difference  of  elevation  of  3000 
French  feet  had  occafioned  a  depreflion  of  3  ■  inches 
tan  wh,ch  „  m.y  b«  ccndaJc%  tiat 

sn  ns.  3“°  [r  »f  »>. 


denfity.  Alfo  it  muft  neceffarily  be  humid  air  which 
we  can  examine  in  this  way:  but  the  proportion  of  a« 
elevation  in  the  atmofphere  to  the  depreflion  of  the  co¬ 
lumn  of  mercury  or  other  fluid,  by  which  we  meafure 
its  preffuie,  gives  us  at  once  the  proportion  of  this 
weight  or  their  fpecific  gravity.  Thus  fince  it  is  found 
that  m  fuch  a  ftate  of  preffure  that  die  barometer  frauds 
at  30  inches,  and  the  thermometer  at  3  2",  87  feet  of  rifi. 
produces  one-tenth  of  an  inch  of  fall  i„  the  barometer  ' 
the  air  and  the  mercury  being  both  of  the  freezing  tern! 
perature,  we  muft  conclude  that  mercury  is  to, 440  times' 
heavier  or  aenfer  than  air.  Then,  by  «omparin<r  mer- 
cury  and  water,  we  get  r’T  nearly  for  the  denfity  of 
air  relative  to  water  :  hnt  thi*  _  i  ,  X  OI> 
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whether  this  method  or  that  hv  a&ual  weighing  is  pre¬ 
ferable.  It  is  extremely  difficult  to  obferve  the  height 
of  the  mercufy  in  the  barometer  nearer  than  of  an 
inch;  aiid  thb  will  produce  a  difference  of  even  five  feet, 
or  of  the  whole.  Perhaps  this  is  a  greater  propor¬ 
tion  than  the  errot  in  weighing. 

From  the  fame  experiments  we  alfo  derive  fome  know¬ 
ledge  of  the  height  of  the  acrirl  covering  which  furrounds 
.our  globe.  When  we  nife  our  barometer  87  feet  above 
the  furface  of  the  fea,  the  mercury  falls  about  one-tenth 
of  an  inch  in  the  barometer  :  therefore  if  the  barome¬ 
ter  {hows  30  inches  at  the  fea-ttore,  we  may  expert  that, 
by  raffing  it  300  times  87  feet  or  5  miles,  the  mercury 
in  the  tube  will  defeend  to  the  level  of  the  cittern,  and 
that  this  is  the  height  of  our  atmofphcre.  But  other 
appearances  lead  us  to  fupp.ofe  a  much  greater  height. 
Meteors  are  feen  with  us  much  higher  than  this,  and 
which  yet  give  undoubted  indication  of  being  fupported 
hj  our  air.  There  can  be  little  doubt,  too,  that  the  vi¬ 
sibility  of  the  expanle  above  us  is  owing  to  the  reflec¬ 
tion  of  the  fun’s  light  by  our  air.  Were  the  heavenly 
fpaces  perfectly  tranfparent,  we  fhould  no  more  fee  them 
than  the  pureft  water  through  which  we  fee  other  ob- 
je&$ ;  and  we  fee  them  as  we  fee  water  tinged  with  milk 
or  other  fsecuke.  Now  it  is  eafy  to  fhow,  that  the  light 
which  gives  us  what  is  called  twilight  mutt  be  reflected 
from  the  height  of  at  leatt  50  miles  ;  for  we  have  it  when 
the  fun  is  depreffed  1 8  degrees  below  our  I101  i/01. 

A  little  attention  to  the  eonftitution  of  our  air  will 
convince  us,  that  the  atmofpliere  mutt  extend  to  a  much 
greater  height  than  300  times  87  feet.  We  fee  from 
the  moft  familiar  fa£t$  that  it  is  compreffible  ;  v/e  can 
fqueeze  it  in  an  ox-bladder.  It  is  alfo  heavy  ;  prefling 
011  the  air  in  this  bladder  with  a  very  great  force,  not 
lefs  than  1500  pounds.  We  mutt  therefore  confider  it 
ns  in  a  ttate  of  compreffion,  exitting  in  fmaller  room  than 
it  would  affume  if  it  were  not  comprefled  by  the  incum¬ 
bent  air.  It  mutt  therefore  be  in  a  condition  fomething 
refembling  that  of  a  quantity  of  fine  carded  wool  thrown 
loofely  into  a  deep  pit ;  the  lower  ftrata  carrying  the 
weight  of  the  upper  ft  rata,  and  being  comprefled  by  them; 
and  fo  much  the  more  comprefled  a*  they  a’*e  further 
down,  and  only  the  upper  ttratum  in  its  uneonttrained 
and  moil  expanded  Hate.  If  we  fhall  fitppofe  this  wool 
thrown  in  by  a  hundred  weight  at  a  time,  it  will  be  di¬ 
vided  into  ttrata  of  equal  weights,  but  of  unequal  thick- 
nefs ;  the  lowett  being  the  thinneft,  and  the  fnperior, 
ttrata  gradually  increasing  in  thjeknefs.  Now,  fitppofe 
the  pit  filled  with  air,  and  reaching  to  the  top  of  the 
atmofphere,  the  weights  of  all  the  ftrata  above  any  ho¬ 
rizontal  plane  in  it  is  meafured  by  the  height  of  the  mer¬ 
cury  in  the  Toricellian  tube  placed  in  that  plane  ;  and 
one-tenth  of  an  inch  of  mercury  is  juft  equal  to  the 
weight  of  the  lowett  ttratum  87  feet  thick  :  for  on 
raffing  the  tube  87  feet  from  the  fea,  the  furface  of  the 
mercury  will  defeend  one-tenth  of  an  inch.  Raife  the 
tube  till  the  mercury  fall  another  tenth  :  This  ttratum 
mutt  be  more  than  87  feet  thick  ;  how  much  more  we 
cannot  tell,  being  ignorant  of  the  law  of  the  air’s  ex- 
panfion.  In  order  to  make  it  fall  a  third  tenth,  we 
mull  raife  it  through  a  ttratum  Hill  thicker ;  and  fo  on 
Continually. 

All  this  is  abundantly  confirmed  by  the  very  firft  ex¬ 
periment  made  by  the  order  and  dire£tions  of  Pafchal : 
For  by  carrying  the  tube  from  the  garden  of  the  con- 


a  T  1  c  s. 

vent  to  a  place  1 50  fathom* -higher,  the  mercury'  fall  j  ry 
inches,  or  1,2917  ;  which  gives  about  69  feet  S  inches 
of  aerial  ttratum  for  TV  of  an  inch  of  mercury  ;  and  by 
carrying  it  from  thence  to  a  place  350  fathoms  higher, 
the  mercury  fell  ij|,  or  1,9167  inches,  which  gives 
109  feet  7  inches  for  t  5  of  an  inch  of  mercury.  Thefc 
experiments  were  not  accurately  made  ;  for  at  that  time 
the  philofophers,  though  zealous,  were  but  fhofars  in 
the  jcience  of  ex]>erimenting,  and  novices  in  the  art.  But 
the  refults  abundantly  fhow  this  general  truth,  and  they 
are  completely  confirmed  by  thou  funds  of  fubfequent  ob* 
fervations.  It  is  evident  from  the  whole  tenor  of  them, 
that  the  ftrata  of  air  dccreafe  in  denfity  as  we  attend 
through  the  atmofphere ;  but  it  remained  to  be  ditto* 
vered  what  is  the  force  of  this  dccreafe,  that  is,  the 
law  of  the  air’s  expanlion.  Till  this  be  done  we  can 
fay  nothing  about  the  eonftitution  of  our  atmofphere  : 
we  cannot  tell  in  what  manner  it  is  fittett  for  raifing 
and  fupporting  the  exhalations  and  vapours  which  arc 
continually  arifing  from  the  inhabited  regions  ;  not  as 
an  excrement  itious  watte,  but  to  be  fupported,  perhaps 
manufa&ured,  in  that  vatt  laboratory  of  nature,  andtO1 
be  returned  to  us  in  beneficent  fhowers.  We  cannot 
ufe  our  knowledge  for  the  curious,  and  frequently  uttful, 
purpottof  meafuiing  the  heights  of  mountains  and  taking 
the  levels  of  ext.enlive  regions  ;  in  fliort,  without  an  ac¬ 
curate  knowledge  of  thi*,  we  can  hardly  acquire  any 
acquaintance  with  thofe  mechanical  properties  which 
diftinguifh  air  from  thofe  liquids  which  circulate  here 
below. 

Having  therefore  confidered  at  fome  length  the  lead-  Comprefli. 
ing  conttquences  of  the  air’s  fluidity  and  gravity,  let  bility  of  the 
us  confider  its  compreflibility  with  the  fame  care  ;  and**r 
then,  combining  the  agency  of  both,  we  (hall  anfwer  all 
the  purpofes  of  philofophy,  dittover  the  laws,  explain 
the  phenomena  of  nature,  and  improve  art.  We  pro¬ 
ceed  therefore  to  confider  a  little  the  phenomena  which 
indicate  and  chara&erife  this  other  property  of  the  air. 

All  fluids  are  elattic  and  compreffible  as  well  as  air  ; 
but  in  them  the  compreflibility  makes  no  figure,  or  does 
not  interett  us  while  we  are  confidering  their  prefTur  s, 
motions,  and  impulfions.  But  in  air  the  compreflibility 
and  expanfion  draw  our  chief  attention,  and  make  it  a 
proper  reprefentative  of  this  clafs  of  fluids.  ^ 

Nothing  is  more  famffiar  than  the  compreflibility  of  \  familiar 
aw.  It  is  feen  in  a  bladder  filled  with  it,  which  we  can  phen>me- 
forcibly  fqueeze  into  lefs  room  ;  it  is  ttert  in  a  fyringe,  non,  which 
of  which  we  can  putt  the  plug  farther  and  farther  as 
we  increatt  the  prefliire. 

But  thett  appearances  bring  into  view  another,  and^,  ^9.  ^ 
the  moft  interetting,  property  of  air,  viz.  its  e/ojikity . 

When  we  have  fqueezed  the  air  in  the  bladder  or  fy¬ 
ringe  into  lefs  room,  we  find  that  the  force  with  which 
we  comprrJJ'td  it  is  neceffary  to  keep  it  in  this  hulk  ;  and 
that  if  we  ceafe  to  prefs  it  together,  it  will  fwell  out 
and  regain  its  natural  dimenfions.  This  diftinguittes 
it  effentially  from  fuch  a  body  as  a  mafs  of  flour,  fait, 
or  fuch  like,  which  remain  in  the  comprefled  ttate  to 
which  we  reduce  them.  r0 

There  is  therefore  fomething  which  oppofes  the  com- Refilling 
prefiion  different  from  the  Ample  impenetrability  of  force,  y1*1 
the  air:  there  is  fomething  that  oppofes  mechanical Pro^.ucir£ 
force  :  there  is  fomething  too  which  produces  motion,  motl0fl‘ 
not  only  refitting  compreffion,  but  putting  back  the 
comprefling  body,  and  communicating  motion  to  it.  As 
*  an 
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*"  n.rr°vy  >*  gradually  accelerated  by  the  bow-ftring 
prefling  it  forward,  and  at  the  moment  of  its  difeharge 
18  brought  to  a  ftate  of  rapid  motion  ;  fo  the  ball  from 
a  pop-gun  or  wind-gun  is  gradually  accelerated  along 
the  barrel  by  the  preffure  of  the  air  during  its  expan¬ 
sion  from  its  compreffed  ftate,  and  Anally  quits  it  with 
an  accumulated  velocity.  Thefe  two  motions  are  in¬ 
dications  perfectly  flmilar  of  the  elafticity  of  the  bow 
^nd  of  the  air. 

r’mdity  of  Thus  it  appears  that  air  is  heavy'  and  elaftic.  It 
needs  little  confederation  to  convince  us  in  a  vague  man¬ 
ner  that  it  is  fluid.  The  eafe  with  which  it  is  pene¬ 
trated,  and  driven  about  in  every  direction,  and  the  mo¬ 
tion  of  it  m  pipes  and  channels,  however  crooked  and 
intricate,  intitle  it  to  this  character.  But  before  we 
can  proceed  to  deduce  confequerrees  from  its  fluidity, 
tind  to  offer  them  as  a  true  account  of  what  will  lumpen 
'"thefe  circuinftances,  it  is  neceffary  to  exhibit  feme 
diftnicft  and  fnnple  cafe,  in  which  the  charadei-ifli'c  me- 
■chameal  property  of  a  fluid  is  clearly  and  unequivocally 
obferved  in  it.  That  property  of  fluids  from  which  all 
the  laws  of  hydroftatics  and  hydraulics  are  derived  with 
ftndeft  evidence  is,  that  any  preflure  applied  to  any 
part  of  them  is  propagated  through  the  whole  mafs  in 
every  direction  ;  and  that  m  eonfequence  of  this  diffu- 
±on  of  preffnre ,  any  two  external  forces  can  be  put  in 
•equilibrio  by  the  interpolitiou  of  a  fluid,  in  the  fame 
way  as  they  can  be  put  in  equilibrio  by  tlie  interven- 
f*  tion  of  any  mechanical  engine 
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Let  a  clofc  vcflel  ABC  (fig.  7.),  of  any  form,  have 
two  upright  pipes  EDC,  GPB,  inferted  into  any  parts 
of  its  top,  Tides,  or  bottom,  and  Jet  water  be  poured 
’into  them,  fo  as  to  fland  in  equilibrio  with  the  horizon- 
tal  furfaces  at  E,  D,  G,  F,  and  let  Dr/,  F  j\  be  hori¬ 
zontal  lines,  it  will  be  found  that  the  height  of  the  co- 
lumn  Fw/  is  fenfibly  equal  to  that  of  the  column  G  j\ 
This  is  a  fad  univerfally  obferved  in  whatever  way  the 
53  pipes  arc  inferted. 

Now  the  fnrface  of  the  water  at  D  is  undoubtedly 
preffed  upwards  with  a  force  equal  to  a  column  of  wa¬ 
ter,  having  its  furface  for  its  bale,  and  E d  for  its  height; 
it  is  therefore  prevented  from  rifmg  by  (bine  oppofite 
Kirce.  This  can  be  nothing  but  the  elafticity  of  the 
-confined  air  prefling  it  down.  The  very  fame  tiling 
muft  be  faid  of  the  furface  at  F ;  and  thus  there  are 
two  external  preffures  at  D  and  F  fet  in  equilibrio  by 
the  interpofition  of  air.  The  force  exerted  on  the  fur- 
face  D,  by  the  preflure  of  the  column  Eft,  is  therefore 
propagated  to  the  furface  at  F ;  and  thus  air  has  this 
’charaderiftic  mark  of  fluidity. 

In  this  experiment  the  weight  of  the  air  is  infenftble 
•when  the  veffel  is  of  fmal!  lire,  and  has  no  fenfible  (hare 
in  the  preflure  reaching  at  D  and  F.  Bill  if  the  ele¬ 
vation  of  the  point  F  above  D  is  very  great,  the  column 
E  d  ivi>!  be  obferved  fenfibly  to  exceed  the  column  G  f. 
Thus  if  F  be  70  feet  higher  than  D,  E  d  will  be  an  inch 
longer  than  the  column  G  f :  for  in  this  cafe  there  is 
reading  at  D,  not  only  the  preflure  propagated  from  F, 
but  alfo  the  weight  of  a  column  of  air,  having  the  fur- 
faee  at  D  for  jts  bafe  and  70  feet  high.  This  is  equal 
to  the  weight  of  a  column  of  water  one  inch  high. 

It  is  bv  this  propagation  of  preffnre,  this  fluidity, 
that  the  pellet  is  difeharged  from  a  child’s  pop-gun.  It 
nicks  fall  in  the  muzzle  ;  and  he  forces  in  another  pel¬ 
let  at  the  other  end,  which  he  prefles  forward  with  the 


rammer,  eondenfing  the  ah  between  them,  and  the, 
propagating  to  the  other  pellet  the  preflure  which  he 
exerts,  till  the  friction  is  overcome,  and  the  pellet  is 
dilcharged  by  the  air  expanding  and  following  it. 

1  here  is  a  pretty  pliilofophical  plaything  which  il- 
luftrates  this  property  of  air  in  a  .  cry  perfpi?uou3  man¬ 
ner,  and  which  we  (hall  afterwards  haveoccafion  to  con¬ 
i' ,.r  as  c°nverted  into  a  moft  ufeful  hydraulic  machine. 

Fhis  is  what  is  ufually  called  Hero's  fountain,  having  H*ro>! 
been  invented  by  a  Syracufan  of  that  name.  It  coiKmfo 
Ms  of  two  veffels  KLMN  (fig.  8.),  OPQR,  which  ara 
clofe  on  all  f.des  A  tube  AB,  having  aTu.mel  a-top, 

1  afles  through  the  uppermoft  veffel  without  comtoum- 
catmg  with  it  being  foldered  into  its  top  and  bortom. 

ft  %rfVhTgk  ,the  t0p  °f  the  un<ler-veffel,  where 
Tl .ft  t  i°  f°  dercd’  ald  ,reaclle3  a!lncfl  t0  bottom. 

tube  Vi  !S,OPKn  ■  r  n  T dS‘  There  is  mother  open 

!•  ft  1  1  u  ,  15  f°  dtc'd  mt°  thc  t0P  of  the  under- 

t  ehel  and  the  bottom  of  the  upper  vefftl,  aud  reach. 5 

almolt  to  its  top.  Thefe  two  tubes  ferve  alfo  to  & 
port  the  upper  veil  el.  A  third  tube  GF  is  folder. ft 
upper  veffel,  anfl  reaches  almoft  to 
ts  bottom.  I  his  tube  is  open  at  both  ends,  but  the 

ft  lfilf  i1S  ''V  finalL  Now  flIPP°fe  the  uppermoft 
veffel  failed  with  water  to  the  height  EN,  Ee  being  its 

furface  a  little  below  1 .  Stop  the  orifice  G  witlfthe 
linger,  and  pour  m  water  at  A.  This  will  defeeud 
through  AB,  and  comprefs  the  air  in  OORP  into  iefs 
100m.  S.ippofe  the  water  in  the  under  wffel  to  have 
acquired  the  furface  C  e,  thc  air  which  formerly  occupied 
the  whole  of  the  fpaces  OPQll  and  KLeE  will  row 
be  contained  in  the  fpaces  oPvC  and  KL.-E;  and  its 
daft, city  will  be  in  cqu.Lbrio  with  the  weight  of  the 
column  of  water,  whofe  bafe  is  the  furface^  Ee,  and 
whofe  height  is  Ac.  As  this  preffure  is  exerted  in 
evmy  part  of  the  air,  it  will  be  exerted  on  the  furface 
Leof  the  water  of  the  upper  veffel;  and  if  the  pfoe 
rG  were  continued  upwards,  the  water  would  be  fuo 
ported  in  it  to  an  height  eH  above  E  ,,  equal  to  Ac. 

1  lierefoie  if  the  finger  be  now  taken  from  off  the  ori- 
fice  G  thewuterw.il  fpout  up  to  the  fame  height  as 
it  it  had  been  immediately  forced  out  by  a  column  of 
water  A  c  without  the  intervention  of  the  air  that  ft 
nearly  to  H.  If  inftead  of  the  funnel  at  A,  Le  ve<fe 
Iwye  a  brim  which  will  caufc  the  water  difeharged  at  G 
to  run  down  the  pipe  AB,  this  fountain  will  play  till 
all  the  water  in  the  upper  veffel  is  expended.  The  ope¬ 
ration  of  this  fecond  fountain  will  be  better  underftood 
from  fig.  9.  which  an  intelligent  reader  will  fee  is  ner- 
edly  equivalent  to  fig.  8.  A  very  powerful  engine  for 
raifing  water  upon  this  principle  has  long  been  employed 
*''  hp  Hungarian  mines ;  where  the  pipe  AB  is  about 
200  feet  high,  and  the  pipe  FG  about  120;  and  the 
condenfation  is  made  in  the  upper  veffel,  and  com¬ 
municated  to  the  lower,  at  the  bottom  of  the  mine  bv 
a  long  pipe.  See  IV at  hk-lVorks,  9  * 

JV<  ,ma>:.now.  aPP]y  *  &  the  laws  of  hydroftatics  Lav  foi 

and  hydraulics,  in  pcrfcd  confidence  that  their  leintU  hvdofta- 
nmte  confequences  will  be  obferved  in  aft  its  fituations.  t!c,s 
We  ftiallin  future  fubftitute,  in  place  of  any  force  ad  CaMs  tSiUr* 
mg  on  aiurface  of  air,  a  column  of  water,  mercury  or 
any  other  fluid  whofe  weight  is  equal  to  this  force  • 
and  as  we  know  diihudly  from  theory  what  will  be  the 
•confequences  of  tins  hydroftatic  preffure,  we  (haft  dc- 
ternnne  a  / n  n  the  jihenomena  in  air;  and  in  cafes 
^  2  v  here 
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ttX  which  othenvjfe  are  almoft  defperate  m  the 
j6  prefent  ftateof^r  knowledge.  and  expe. 

More  re-  prom  fucn  idmmai  an  Ft  elafticitv*  are 

fined  expe-  r;ment3)  the  fluidity,  the  h®amef-,  '‘urround- 

rimentP,  ,-r  Qf  the  fubftance  with  whica  we  aie  * 

fuch  as  d  ,  which  we  call  air.  But  to  underiland  thefe  pro- 

££  -  rpk“ly 

as3s53Ki^r 

fion  any  g  erravitatinir  preffure  of  air,  and 
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properties.  ,  bv-lous  than  a  method  of  com- 

A  method  Nothing  can  be  more  oDvio  Take  a  cy- 

compter,  preffing  a  quantity  of  air  to  any  g  ^  oneend, 

can  pafs  by  its  fides.  i  hl'  "  covered  with  oiled 

lindric  tube  by  a  turned  ftopper,  coverea 

experiments  on  “  “ *jL‘ compreffion  cannot  be 
required  to  make  alt y  degree =  ot^  £  die  lfton  m.ift 

*£  -fha^Vat  friftion,  in  order  to  be 

fufficiently  tight:  And  as  STSbel 

the  leather  is  more  which  is  em- 

nloySemerePlyrto°overcome  this  variable  and  uncertain 

is  - .»  0*  inftrurcent,  ,.„ch  then 

.«  *n 

"Etw  '*««” 

hf  M  Now  let  »,  fuppofe  the  Pi»on  pdhri  down 
h  nf  the  barrel  to  which  it  applies  clofe  ; 

thus  performs  t  e  par  -fl.on  having  reached 

1“  “  “riKS  ,tir  SMeofi.  isjoll 

the  top  o  and  the  air  lUfhes  through  this  hole 

'  bel°' 'fiiShe  barrel  Now  pufh  the  pifton  down  again, 

hole  E,  and  no  ^ 
through  it;  it  therefore  forces  open  the  valve  at/,  an 
pfranes  while  the  pifton  moves  to  the  bottom. 

59  pjow  ^t  E  be  any  veffel,  fuch  as  a  glafs  bottle,  ha¬ 
lts  veifel  or  Mow  let  furnifhed  with  a  hrafs  cap  firmly  ce- 

’=“™  .  hollow  ferew  which  6..  a  /olid 

fciew  p  c,  turned  on  the  cylindric  nozzle  of  the  fynnge. 


Screw  the  fyringe  into  this  cap,  and  it  is  evident  that 
fhe  air  forced  out  of  the  fyringe  will  be  accumulated  in 
this  veffel :  for  upon  drawing  up  the  pifton  the  valve 
f  always  fhuts  by  the  elafticity  or  expanding  force  of 
"the  air  in  E  ;  and  on  pufhing  it  down  again,  the  valve 
will  open  as  foon  as  the  pifton  has  got  fo  far  down  that 
the  air  in  the  lower  part  of  the  barre  is  more  powerful 
than  the  air  already  in  the  veffel.  Thus  at  every  ftroke 
an  additional  barrelful  of  air  will  be  forced  into  the 
veffel  E  ;  and  it  will  be  found,  that  after  every  {We 
the  pifton  muft  he  farther  puihed  down  before  the  valve 
willopen.  It  cannot  open  till  the  .preffure  arifing  from 
the  elafticity  of  the  air  condenfed  in  the  barrel  i»  fupe- 
rior  to  the  elafticity  of  the  air  condenfed  m  the  vefid  ; 
that  is,  till  the  condenfation  of  the  firft,  or  its  denfitv, 
tfolnhat  greater  than  that  of  the  laft,  in  order  to 
overcome  the  ftraining  of  the  valve  on  the  hole  and  the 
flicking  dccafioned  by  the  clammy  matter  employed  to 

“taSS  tyring.  i,  eontofted  with  «  ml»«  i»  A 
the  "  ThitpVe,  indeed  of  luting  of  on.  p.ee, t^j. 
and  folid,  confifts  of  two  pieces  perforated.  The  upper 
part  it  nm  is  connefted  with  the  rod  or  handle,  and 
lias  its  lower  part  turned  down  to  a  fmall  cylinder, 
which  is  ferewed  into  the  lower  part  Hon;  and  has 
a  perforation  g  h  going  up  in  the  axis,  and  terminating 
in  a  hole  h  in  one  fide  of  the  rod,  a  piece  of  oned 
leather  is  ftrained  acrofs  the  hole  g.  When  the  pifton 
is  drawn  up  and  a  void  left  below  it,  die  vveiglit  of  the 
external  air  forces  it  through  the  hole  opens  the 

valve  g,  and  fills  the  barrel.  Then,  on  pufhing  down 
the  pifton,  the  air  being  fqueezed  into  lefs  room,  pieffes 
on  the  valve  g,  fhuts  it ;  and  none  efcaping  through 
the  pifton,  it  is  gradually  condenfed  as  the  Pifton  de- 
feends  till  it  opens  the  valve/,  and  is  added  to  that 
ready  accumulated  in  the  veffel  E- 
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idy  accumulated  in  the  venei  c,.  .  6\ 

Having  in  this  manner  forced  a  quantity  of  air  into  Elafhjity 
the  veffel  E,  we  can  make  many  expeniuents  11  ‘"^afcd 
this  ftate  of  condenfation.  We  are  chiefly  concern  ^  com!«i 
at  prefent  Auth  the  effect  which  this  produces  on  its  lat*lon. 
elafticity.  We  fee  this  to  he  greatly  increafed ;  for 
we  find  more  and  more  force  required  for  introducing 
every  fucceffive  barrelful.  When  the  fyringe  is  unferew- 
ed,  we  fee  the  air  rufh  out  with  great  violence,  and 
every  indication  of  great  expanding  force.  If  the  fy¬ 
ringe  be  connefted  with  the  veffel  E  in  the  fame  man¬ 
ner  as  the  fyringe  in  n°  17,  viz.  by  interpofing  a  ftop- 
cock  B  between  them  (fee  fig.  3.),  and  if  this  flop- 
cock  have  a  pipe  at  its  extremity,  reaclnng  near  to  the 
bottom  of  the  veffel,  which  is  previoufly  half  filled  with  ^ 
water,  we  can  obferve  diftinftly  when  the  elafticity  of 
the  air  in  the  fyringe  exceeds  that  of  the  air  m  the  re¬ 
ceiver:  for  the  pifton  muft  be  pufhed  down  a  certain 
length  before  the  air  from  the  fynnge  bubbles  up  thro 
the  water,  and  the  pifton  muft  be  farther  down  at  each 
fucceffive  ftroke  before  this  appearance  is  obterved. 

When  the  air  has  thus  been  accumulated  in  the  re¬ 
ceiver,  it  preffes  the  fides  of  it  outward,  and  will  burft 
it  if  not  ftrong  enough.  It  alfo  preffes  on  the  furface 
of  the  water;  and  if  we  now  fhut  the  cock,  unferew 
the  fyringe,  and  open  the  cock  again,  the  air  will  force 
the  water  through  the  pipe  with  great  velocity,  caufing 
it  to  rife  in  a  beautiful  jet.  When  a  metal-rece.ver  is. 
ufed,  the  condenfation  maybe  pufhed  to  a  great  leng  » 
and  the  jet  will  then  rife  to  a  great  height ;  which  gra- 
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dually  diminiflies  a3  the  water  is  expended  and  room 
given  to  the  air  to  expand  l’tfelf.  See  the  figure. 

We  judge  of  the  condenfation  of  air  in  the  vefTel  E 
by  the  number  of  ftrokes  and  the  proportion  of  the 
capacity  of  the  fyringe  to  that  of  the  vefTel.  Suppofe 
the  firft  to  be  one  tenth  of  the  laH ;  then  we  know, 
that  after  10  ftrokes  the  quantity  of  air  in  the  vefTel  is 
doubled,  and  therefore  its  denfity  double,  and  fo  on  af¬ 
ter  any  number  of  ftrokes.  Let  the  capacity  of  the  fy- 
ringe  (when  the  pifton  is  drawn  to  the  top)  be  a,  and 
that  of  the  vefTel  be  b,  and  the  number  of  ftrokes  be  n> 

the  denfity  of  air  in  the  vefTel  will  be  or 

i+™  b 

T  b  ' 

But  this  is  on  the  fuppofition  that  the  piflon  accu¬ 
rately  fills  the  barrel,  the  bottom  of  the  one  applying 
clofe  to  that  of  the  other,  and  that  no  force  is  necefTary 
for  opening  either  of  the  valves  :  but  the  firft  cannot 
be  injured,  and  the  lafl  is  very  far  from  being  true.  In 
the  conilruCtion  now  deferibed,  it  will  require  at  leafl 
one  twentieth-part  of  the  ordinary  prefTure  of  the  air 
to  open  the  piflon  valve  :  therefore  the  air  which  gets 
in  will  want  at  leafl  this  proportion  of  its  complete 
elaflicity  ;  and  there  is  always  a  fimilar  part  of  the 
elaflicity  employed  in  opening  the  nozzle  valve.  The 
condenfation  therefore  is  never  nearly  equal  to  what  is 
here  determined. 

It  is  accurately  enough  meafure'd  by  a  gage  fitted  to 
the  inflrument.  A  glafs  tube  GH  of  a  cylindric  bore, 
and  clofe  at  the  end,  is  ferewed  into  the  fide  of  the  cap 
on  the  mouth  of  the  vefTel  E.  A  fmall  drop  of  water 
or  mercury  is  taken  into  this  tube  by  warming  it  a  little 
in  the  hand,  which  expands  the  contained  air,  fo  that 
when  the  open  end  is  dipped  into  water,  and  the  whole 
allowed  to  cool,  the  water  advances  a  little  into  the  tube. 
The  tube  is  furnifhed  with  a  fcale  divided  into  fmall 
equal  parts,  numbered  from  the  clofe  end  of  the  tube. 
Since  this  tube  communicates  with  the  vefTel,  it  is  evi¬ 
dent  that  the  condenfation  will  force  the  water  along 
the  tube,  a&ing  like  a  piflon  on  the  air  beyond  it,  and 
the  air  in  the  tube  and  veflel  will  always  be  of  one  den¬ 
fity.  Suppofe  the  number  at  which  the  drop  Hands 
before  the  condenfation  is  made  to  be  r,  and  that  it 
Hands  at  d  when  the  condenfation  has  attained  the  de¬ 
gree  required,  the  denfity  of  the  air  in  the  remote  end 
of  the  gage,  and  coufequently  in  the  vefTel,  will  be 
c 

T 

Sometimes  there  is  ufed  any  bit  of  tube  clofe  at  one 
end,  having  a  drop  of  water  in  it,  fimply  laid  into  the 
vefTel  E,  and  furnifhed  or  not  with  a  fcale  :  but  this 
can  only  be  ufed  .with  glafs  veffels,  and  thefe  are  too 
weak  to  refiH  the  prefTure  arifing  from  great  condenfa¬ 
tion.  In  fuch  experiments  metalline  veffels  are  ufed, 
fitted  with  a  variety  of  apparatus  for  different  experi¬ 
ments.  Some  of  thefe  will  be  occafionally  mentioned 
afterwards. 

It  mufi  be  obferved  in  this  place,  that  very  great  con- 
denfations  require  great  force,  and  therefore  fmall  fy- 
nnges.  It  is  therefore  convenient  to  have  them  of  va¬ 
rious  fizes,  and  to  begin  with  thofe  of  a  larger  diame¬ 
ter,  which  operate  more  quickly ;  and  when  the  con- 
feeing,  to  change  the  fyringe  for 
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For  this  reafon,  and  in  general  to  make  the  conden-  67 
fing  apparatus  more  convenient,  it  is  proper  to  have  a  A  n°P- 
Hop-cock  interpofed  between  the  fyringe  and  the  vefTel,  be:  • 
or  as  it  ie  ufually  called  the  receiver.  This  eonfifts  of  a  fyringe  and 
brafs  pipe,  which  has  a  well-ground  cock  in  its  middle,  *eceiver. 
and  has  a  hollow  ferew  at  one  end,  which  receives  the 
nozzle  ferew  of  the  fyringe,  and  a  jfolid  ferew  at  the 
other  end,  which  fits  the  ferew  of  the  receiver.  See 

%•  3*  ’  .  *8 

By  thefe  gages,  or  contrivances  fimilar  to  them,  we  Inftanccs  of 

have  been  able  to  afeertain  very  great  degrees  of  con-  £rcat  con- 
denfation  in  the  courfe  of  fome  experiments.  Dr  Hales (lei)fatiorl 
found,  that  when  diy  wood  was  put  into  a  firong  vdTel,  Pr°VC 
which  it  almoH  filled,  and  the  remainder  was  filled  with 
water,  the  fwelling  of  the  wood,  occafioned  by  its  im¬ 
bibition  of  water,  condenfed  the  air  of  his  gage  into  the 
thoufandth  of  its  original  bulk.  He  found  that  peafe 
treated  in  the  fame  way  generated  elafiic  air,  which 
prefling  on  the  air  in  the  gage  condenfed  it  into  the 
fifteen  hundredth  part  of  its  bulk.  This  is  the  greateft 
condenfation  that  has  been  afeertained  with  precifion, 
although  in  other  experiments  it  has  certainly  been  car¬ 
ried  much  farther  ;  but  the  precife  degree  could  not  be 
afeertained. 

The  only  ufe  to  be  made  of  this  obfervation  at  pre-  Air  and 
fent  is,  that  fince  we  have  been  able  to  exhibit  air  in  a  water  to  be 
denfity  a  thoufand  times  greater  than  the  ordinary  den- ^ntially 
fity  of  the  air  we  breathe,  it  cannot,  as  fome  imagine,  dlffereIlt5 
be  only  a  different  form  of  water  ;  for  in  this  Hate  it 
it  is  as  denfe  or  denfer  than  water,  and  yet  retains  its 
great  expanfibility. 

Another  important  obfervation.is,  that  in  every  Hate  AntUhow 
of  denfity  in  which  we  find  it,  it  retains  its  perfeCl  die  error  of* 
fluidity,  tranfmitting  all  preffures  which  are  applied  to  fo.mG  °Tl“ 
it  with  undiminifhed  force,  as  appears  by  the  equality  * 

conftantly  obferved  between  the  oppofing  columns  of  elaflicity/ 
water  or  other  fluid  by  which  it  is  compreffed,  nnd  by  &c- 
the  facility  with  which  all  motions  are  performed  in  it 
in  the  moH  compreffed  Hates  in  which  we  can  make  ob¬ 
servations  of  this  kind.  This  fa&  is  - totally  incompa¬ 
tible  with  the  opinion  of  thofe  whp  aferibe  the  elaftici- 
ty  of  air  to  thefpringy  ramified  flru&ure  of  its  particles, 
touching  each  other  like  fo  many  pieces  of  fponge  or 
foot-balls.  A  collection  of  fuch  particles  might  indeed 
be  pervaded  by  folid  bodies  with  confiderable  eafe,  if 
they  were  merely  touching  each  other,  and  not  fubjeCl- 
ed  to  any  external  prefTure.  But  the  moment  fuch 
prefTure  is  exerted,  and  the  affemblage  fqueezed  into  a 
fmaller  lpace,  each  prefles  on  its  adjoining  particles  ; 
they  are  individually  compreffed,  flattened  in  their  touch¬ 
ing  furfaces,  and  before  the  denfity  is  doubled  they  are 
fqueezed  into  the  form  of  perfeft  cubes,  and  compofe  * 

mafs,  which  may  indeed  propagate'  preffure  from  one 

place  to  another  in  an  imperfeft  manner,  and  with  great 
diminution  of  its  intenfity,  but  will  no  more  be  fluid 
than  a  mafs  of  foft  clay.  It  will  be  of  ufe  to  keep  this 
obfervation  in  mind. 

We  have  feen  that  air  is  heavy  and  compreffible,  and  Confequea- 
might  now  proceed  to  deduce  in  order  the  explanation  cts  °f  the 
of  the  appearances  confequent  on  each  of  tliefe  pro- aIt.’4  ela£* 
perties.  But,  as  has  been  already  obferved,  the  elafti- ticity’ 
city  of  air  modifies  the  effeas  of  its  gravity  fo  remark¬ 
ably,  that  they  would  be  imperfefljy  underload  if  both 
qualities  were  not  combined  in  our  confideration  of  ei¬ 
ther.  At  any  rate,  fome  farther  conferences  of  its  elaf- 
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ueity  muft  be  donudered,  before  we  underftand  the  means 
of  varying  at  pleafure  the  effe£ls  of  its  gravity.  # 

Since  air  is  heavy,  the  lower  ftrata  of  a  mats  of  air 
muft  fupport  the  upper  ;  and,  being  cojnpreffible,  they 
mull  be  eondeitfed  by  their  weight,  in  this  ftate  Of 
compreffion  the  elafticity  of  the  lower  ftrata  of  air  a£ts 
in  oppofition  to  the  weight  of  the  incumbent  air,  and 
balances  it.  There  is  no  reafon  which  fhould  make  us 
-fuppofe  that  its  expanding  force  belongs  to  it  only  when 
in  fuch  a  Hate  of  compreffion.  It  is  more  probable,  that, 
if  we  could  free  it  from  this  preffure,  the  air  .would  ex¬ 
pand  itfelf  into  Hill  greater-bulk.  This  is  moH  diHinaiy 
feen  in  the  following  experiment. 

Into  the  cylindric  jar  ABCD  (fig*  *!;)»  which  nas 
•a  fmall  hole  in  its  bottom,  and  is  fumifhed  with  an 
air-tight  pifton  E,  put  a  fmall  flaccid  bladder,  having  its 
mouth  tied  tight  with  a  tiring.  Having  pufhed  the 
pifton  near  to  the  bottom,  and  noticed  the  ftate  ot  the 
bladder,  Hop  up  the  hole  in  the  bottom  of  the  jar  with 
the  linger,  and  draw  up  the  pifton,  which  will  require 
a  confukrable  force.  Yon  will  ohferve  the  bladder  twell 
out,  as  if  air  had  been  blown  into  it ;  and  it  will  again 
collapfe  on  allowing  the  pifton  to  defeend.  Nothing 
can  be  more  unexceptionable  than  the  conclusion  from 
this  experiment,  that  ordinary  air  is  in  a  ftate  of  com¬ 
preffion,  and  that  its  elafticity  is  not  limited  to  this  ftate. 
The  bladder  being  flaccid,  fliaws  that  the  included  air 
is  in  the  fame  ftate  with  the  air  which'  furrounds  it ; 
and  the  fame  mull  be  affirmed  of  it  while  it  fwells  but 
ftill  remains  flaccid.  We  muft  conclude,  that  the  whole; 
air  within  the  veffel  expands,  and  continues  to  fill  it, 
when  its  capacity  has  been  enlarged. .  And  finee  this 
is  obferved  to  go  on  as  long  as  we  give  it  more  room, 
we  conclude,  that  by  fuch  experiments  we  have  not  vet 
given  it  fo  much  room  as  it  can  occupy. 

It  was  a  natural  objexft  of  cariofity  to  difeover  the 
limits  of  this  expansion  ;  to  know  what  was  the  natural 
unconllrained  bulk  of  a  quantity  of  air,  beyond  which 
it  would  not  expand  though  aU  external  compreffing 
force  were  removed.  Accordingly  pliilofophejs  con- 
ftru£led  inftruments  for  rarefying  the  air.  The  common 
water-pump  had  been  long  familiar,  and  appeared  very 
proper  for  this  purpofe.  The  moll  obvious  is  the 
following. 

Let  the  barrel  of  the  fyringe  AB  (fig.  12.)  commu¬ 
nicate  with  the  veffel  V,  with  a  flopcock  C  between 
them.  Let  it  communicate  with  the  external  sir  by 
another  orifice  D,  in  any  convenient  fituation,  alfo 
fumifhed  with  a  ftopcock.  Let  this  fyringe  have  a 
pifton  very  accurately  fitted  to  it  fo  as  to  touch  the 
bottom  all  over  when  pulhed  down,  and  have  no  va¬ 
cancy  about  the  fides. 

Now  rfuppofe  the  pifton  at  the  bottom,  the  cock  C 
open,  and  the  cock  D  ffiut,  draw  the  pifton  to  the 
top.  The  .air  which  filled  the  veffel  V  will  expand  fo 
as  to  fill  both  that  veffel  and  the  barrel  AB  ;  and  as  no 
reafon  can  be  given  to  the  contrary,  we  muft  fuppofe 
that,  the  air  will  be  uniformly  diftufed  through  both. 
Calling  V  and  B  tl*e  capacity  of  the  veffel  and  barrel, 
it  is  plain  that  the  bulk  of  the  air  will  now  be  V  +  B  ; 
and  finee  the  quantity  of  matter  remains  the  lame,  and 
the  denfity  of  a  fluid  is  as  its  quantity  of  matter  directly 
and  its  bulk  mverfrly,  the  denfity  of  tlte  expanded  air 
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the  denfitv  of  common  air  being  1  :  for 

V 


y  +  B:  V  =  x  : 

The  pifton  requires  force  to  raile  it,  and  it  is  raffed 
in  oppofition  to  the  preffure  of  the  incumbent  atmo- 
fpliere  ;  for  this  had  formerly  been  balanced  by  the 
elafticity  of  tile  common  air :  and  we  conclude  from 
the  fact,  that  force  is  required  to  rafe  the  pifton,  that  the 
elafticity  of  the  expanded  air  is  lefs  than  that  of  air  in 
its  ordinary  ftate  ;  and  an  accurate  obfervation  of  the 
force  neceffary  to  ratfe  it  would  lhow  how  much  the 
elafticity  is  diminiffied.  W hen  therefore  the  pifton  is 
let  go,  i±  will  defend  as  long  as  the  preffure  of  the 
atmofphere  exceeds  the  elafticity  of  the  air  in  the  bar¬ 
rel  ;  that  is,  till  the  air  in  the  barrel  is  in  a  ftate  of  or¬ 
dinary  denfity.  To  put  it  further  down  will  require 
force,  becaufe  the  air  muft  be  compreffed  in  the  barrel.; 
but  if  we  now  open  the  cock  D,  the  air  will  be  ex¬ 
pelled  through  it,  and  the  pifton  will  reach  the  bottom. 

Now  fhut  the  difeharghg  cock  D,  and  open  the  cock 
C,  and  draw  lip  .the  pifton.  The  air  which  occupied 

the  fpace  V,  with  the  deniity  y  qy  nmv  occupy 

the  fpace  VftB,  if  it  expands  fo  far.  To  have  its 
denfity  D,  fay,  As  its  prefent  bulk  V+B  ^  to  *ts 

former  bulk  V,  fo  «  its  former  denfity  y+1*  to  its 

VxV 

mrvr  denfity ;  which  will  therefore  be  ^ 
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It  is  evident,  that  If  the  air  continues  to  expand, 
the  denfity  of  the  air  in  the  veffel  after  the  third  draw- 

— v — i  * 

ing  up  of  the  pifton  will  be  after  the  fourth 

and  after  any  number  of  ftrokes  n 
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_  Thus,  if  the  veffel  is  four  times  as 

V  +  Bt‘ 

large  as  the  barrel,  the  denfity  after  the  fifth  ftroke 
will  be  nearly  \  of  its  ordinary  deniity. 

On  the  other  hand,  the  number  »  of  ftrokes 
neceffary  for  reducing  air  to  the  denfity  D  is 

i'Qg  P _ 

Log  v— Lop<v+ ny  * 

Thus  we  fee  that  this  inftfument  can  never  abftrad  Some  in- 
the  whole  air  in  confequence  of  its  expaniion,  but  only  conveui- 
rarefy  it  continually  as  long  as  it  continues  to  expand  ;  ^^Lflru* 
nay,  there  is  a  limit  beyond  which  the  rarefaction  can-  men. 
not  go.  When  the  pifton  has  reached  the  bottom, 
there  remains  a  fmall  fpace  between  it  and  the  cock 
C  filled  with  common  air.  When  the  pifton  is  drawn 
up,  this  fmall  quantity  of  air  expands,  and  alfo  a  fimilar 
quantity  in  the  neck  of  the  other  cock  ;  and  no  air 
will  come  out  of  the  receiver  V  till  the  expanded  air 
in  the  barrel  is  of  a  hnaller  denfity  than  the  air  in  the 
receiver.  This  circumftance  evidently  dire&s  us  to 
make  thefe  two  fpaces  as  fmall  as  poffible,  or  by  foine 
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contrivance  to  fill  them  up  altogether.  Perhaps  thb 
may  be  done  eflc&inlly  in  the  following  manner. 

Let  BE  (fig.  13.)  reprefent  the  bottom  of  the  bar¬ 
rel,  and  let  the  circle  HKI  be  the  fe&ion  of  the  key 
of  the  cock,  of  a  large  diameter,  and  place  it  as  near 
to  the  barrel  as  can  he.  Let  this  Communicate  with 
the  bane)  By  means  of  an  hole  FG  widening  upwards, 
as  the  fruftum  of  a  hollow  obtufe  cone.  Let  the  bottom 
of  the  pifton  b  fhg  e  be  Shaped  fo  as  to  fit  the  bottom 
of  the  bun-el  and  this  hole  cxadly.  Let  the  cock  be 
pierced  with  two  holes.  One  of  them,  HI,  paffes 
perpendicularly  through  its  axis,  and  forms  the  commu¬ 
nication  between  the  receiver  and  barrel.  The  other 
hole,  KL,  has  one  extremity  K  on  the  fame  circun> 
fercnce  with  FT,  fo  that  when  the  key  is  turned  a  fourth 
part  round,  K  will  come  into  the  place  of  H  :  but  this 
hole  is  pierced  obliquely  into  the  key,  and  thus  keeps* 
clear  of  the  hole  HI.  It  goes  no  further  than  the 
axis,  where  it  communicates  with  a  hole  bored  along 
the  axis  and  terminating  at  its  extremity,  Th;s  hole 
forms  the  communication  with  the  external  air,  and 
ferves.  for  difeharging  the  air  in  the  barrel.  (A  fide 
view  of  the  key  is  feen  in  fig.  14*)  Fig.  12.  fhows  the 
Potion  of  the  cock  while  the  pifton  is  moving  upwards, 
and  fig.  14.  fliows  itspofition  while  the  piflon  is  moving- 
down  wards.  When  the  piflon  has  reached  the  bottom, 
the  conical  piece  fhg  of  the  pifton,  which  may  be  of 
firm  leather,  fills  the  hole  FHG,  and  therefore  com¬ 
pletely  expels  the  air  from  the  barrel.  The  canal  KL  / 
of  the  cock  contains  air  of  the  common  denfity;  but 
this -is.  turned  afide  into  the  pofition  KL  (fig.  13.), 
while  the  pifton  is  ftill  touching  the  cock.  It  cannot 
expand  into  the  barrel  during  the  afeent  of  the  pifton.  In 
place  of  it  the  perforation  HLI  comes  under  the  pifton, 
filled  with  air  that  had  been  turned  afide  with  it  when 
the  piflon  was  at  the  top  of  the  barrel,  and  therefore 
of  the  fame  denfity  with  the  air  of  the  receiver.  It  ap¬ 
pears  therefore  that  there  is  no  limit  to  the  rarefa&ion 
as  long  as  tlie  air  will  expand. 

This  inftrument  is  called  an  Exhausting  Syringe. 

It  is  more  generally  made  in  another  form,  which  is 
much  lefs  expenfive,  and  more  convenient  in  its  ufe. 
Inftead  of  being  furnifhed  with  cocks  for  eftablifhing 
the  communications  and  {hutting  them,  as  is  necef- 
fary,  it  has  valves  like  thofe  of  the  condenflng  fy- 
ringe,  but  opening  in  the  oppofite  direction.  It  is 
thus  made  : 

The  pipe  of  communication  or  conduit  MN 
(fig.  .15.),  has  a  male  ferew  in  its  extremity,  and  over 
this  is  tied  a  flip  of  bladder  or  leather  M.  The  lower 
half  of  the  piflon  has  alfo  a  male  ferew  on  it,  covered 
at  the  end  with  a  flip  of  bladder  O.  This  is.  fere  wed' 
into  the  upper  half  of  the  pifton,  which  is  pierced  with 
a  hole  H  coming  out  of  the  fide  of  the  rod. 

^  Now  fuppofe  the  fyringe  ferewed  to  the  condu&ing 
pipe,  and  .that  ferewed  into  the  receiver  V,  and  the 
pifton  at  the  bottom  of  the  barrel.  When  the  piflon 
is  drawn  up,  the  prefiure  of  the  external  air  {huts  the 
valve  O,  and  a  void  is’  left  below  the  pifton  :  there  is^ 
therefore  no  prefiure  on  the  upper  fide  of  the  valve  M. 
to  balance  the  elafticity  of  the  air  in  the  receiver  which 
formerly  balanced  the  weight  of  the  atmofphere.  The 
air  therefore  in  the  receiver  lifts  this  valve,  and  diflri- 
butes  itfelf  between  the  veflel  and  the  barrel  ;  fo  that 
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when  the  pifton  has  reached  the  top  the  denfity  of  die 

...  y 

air  in  both  receiver  and  barrel  ie  as  before  ^ 

V  ft-  B 

When  the  pifton  is  let  go  it  defeends,  becaufe  the 
elafticity  of  the  expanded  air  is  not  a  balance  for  the 
prefiure  of  the  atmofphere,  which  therefore  prefles  down 
the  piftoii  with  “the  difference,  keeping  the  pifton-valve 
{hut  all  the  while.  At  the  fame  time  the  valve  M 
alfo  {huts  : .  for  it  was  opened  by  the  prevailing  elafticity 
of  the  air  in  the  receiver,  and  while  it  is  open  the  two 
airs  have  equal  denfity  and  elafticity ;  but  the  moment 
the  pifton  defeends, .  the  capacity  of  the  barrel  is  di- 
minifhed,  the  elafticity  of  its  air  ircreafes  by  collapfing, 
and  now  prevailing  over  that  of  the  air  in  the  receiver 
/huts  the  valve  M. 

When  it  has  arrived  at  fuch  a  part  of  the  barrel 
that  the  air  in  it  is  of  the  denfity  of  the  external  air, 
there  is  no  force  to  pufh  it  farther  down  ;  the  hand 
muft  therefore  prefs  it.  This  attempts  to  condenfe 
the  air  in  the  barrel,  and  therefore  iricreafes  its  elafticity  ; 
fo  that  it  lifts  the  valve  O  and  efeapes,  and  the  pifton 
gets  *  to  the  bottom.  When  drawn  up  again,  greater 
force  is  required  than  the  laft  time,  becaufe  the  elafti¬ 
city  of  the  included  air  13  lefs  than  in  the  former  ftroke. 
The  pifton  rifes  further  before  the  valve  M  is  lifted  up, and 
when  it  has  reached  the  top  of  the  barrel  the  denfity  of 

v — r  ; 

the  included  air  is  — -  .  The  pifton,  when  let  go. 
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will  defetnd  further  than  it  did  before  ere  the  pifton- 
valve  open,  and  the  prefiiire  of  the  hand  will  again 
pufh  it  to  the  bottom,  all  the  air  efcapirig  through  G* 

The  rarefadtion  will  go  on  at  every  fucceffive  ftroke  in 
the  fame  manner  as  with  the  ether  fyringe. 

This  fyringe  is  evidently  more  eafy  in  its  ufe,  re-A.IvaL-es 
quiring  no  attendance  to  the  cocks  to  open  and  /hut  of  this  fyl 
them  at  the  proper  times.  On  this  account  this  con-r*n£e  over 
ftrudlion  of  an  exliaufting  fyringe  ia  much  more  merre- tJve  formcr» 
rally  ufed.  *  6 and 

But  it  is  greatly  inferior  to  the  fyringe  with  cocks  ff  A9  . 
with  lefpedl  to  its  power  of  rarefaction.  Its  operation  rity1' 

I&  limited.  It  is  evident  that  no  air  will  come  * 

out  of  the  receiver  unlefsrits  elaillc-it.y ■ ■exceed  that  of  the 
air  in  the  barrel  by  a  difference  able  to  lift  up  the  valve 
M“.  A  piece  of  oiled  leather  tied  -aecofs  this  hole  can 
hardly  be  made  ,  tight  and  certain  of  clapping  to  the 
hole  without  fome  fmall  ft  raining,  which  muft  therefore 
be  overcome.  It  mull  be  very  gentle  indeed  not  to 
require  a  force  equal  to  the  weight  of  two -inches  of 
water,  and  this  is  equal  to  about  . the  200th  part  of  the 
whole  elafticity  of  the  ordinary  air;  and  therefore  this 
fyringe,  for  this  reafon  alone,  cannot*  rarefy;,  air  above 
200  times,  even  though  air  were  capable  of  an  indefinite 
expanfion.  In  like  manner  the  valve  O  cannot  be 
rajfed  without  aJunilar  prevalence  of  the  elafticity  of 
the  air  in  the  barrel  above  the  weight  of  the-atmofphere. 

Ihefe  caufes-  united,  make  it  difficult  to  rarefy  the  air1 
more  than  100  times,  and  very  few  fuch  fyringes  will  ' 
rarefy  it  more  than  jo  times  ;  whereas  the  fyringe  with 
cocks,  when  new  and  in  good  order,  will 'rarefy  it 
1000  times.  J 

But,  on  the  other  hand,  fyringes  with  cocks-  are  The  M-mer 
much  more  expensive,  efpecially  when  furnifhed  with  fyringe, 
apparatus  for  opening  and  {hutting  the  cocks.  They  however, 
are- more  difficult -to  raak&equally  tight,  and  (which  is-^°fe  U,Moi‘ 

the  vf  order. 


96 


91. 

Invention 
of  the  air- 
pump  by 
Guericke, 


P  N  E  U  M 

Air-pump,  the  greateft  obje&ion)  do  not  remain  long  in  good  or- 
* - -v— '  der.  The  cocks,  by  fo  frequently  opening  and  {hut¬ 

ting,  grow  loofe,  and  allow  the  air  to  efcape.  No 
method  has  been  found  of  preventing  this.  They  mud 
he  ground  tight  by  means  of  emery  or  other  cutting 
powders.  Some  of  thefe  unavoidably  dick  in  tke  metal, 
and  continue  to  wear  it  down.  For  this  rcafon  philo- 
fophers,  and  the  makers  of  philofophical  inftruments, 
have  turned  their  chief  attention  to  the  improvement  of 
the  fyringe  with  valves.  We  have  been  thus  minute  111 
the  account  of  the  operation  of  rarefaction,  that  the 
reader  may  better  underhand  the  value  of  thefe  improve¬ 
ments,  and  in  general  the  operation  of  the  principal 
pneumatic  engines. 

Of  the  Air-Pump. 

An  Air-Pump  is  nothing  but  an  exhaufting  fyringe 
accommodated  to  a  variety  of  experiments.  It  was  firft 
invented  by  Otto  Guericke,  a  gentleman  of  Magde- 
burgh  in  Germany,  about  the  year  1654.  We  truft 
that  it  will  not  be  unacceptable  to  our  readers  .to  lee 
this  inftrument,  which  now  makes  a  principal  article  in 
a  philofophical  apparatus,  in  ita  firft  form,  and  to  trace 
it  through  its  fucceffive  fteps  to  its  prefent  ftate  of  im¬ 
provement.  .  r 

Guericke,  indifferent  about  the  folitary  pofleflion  ol 
an  invention  which  gave  entertainment  to  numbers. who 
came  to  fee  his  wonderful  experiments,  gave  a  minute 
defcription  of  all  his  pneumatic  apparatus  to  Gafpar 
Schottus  profeffor  of  mathematics  at  Wirtemberg,  who 
immediately  pubhfhed  it  with  the  author  s  confent,  with 
an  account  of  fome  of  its  performances,  firft  in  1657, 
in  his  Mechanica  HydrauUco-ptieumntlcu  /  and  then  in  his 
Ttchti'ca  Curio fn ,  in  1664,  a  curious  colle&ion  of  all 
the  wqnderful  performances  of  art  which  he  colle&ed  by 
a  correfpondence  over  all  Europe.  t 

Otto  Guericke’s  air-pump  conlids  of  a  glafs  receiver 
A  (fig.  16.),  of  a  form  nearly  fpherical,  fitted  up  with 
a  brafs  cap  and  cock  B.  The  nozzle  of  the  cap  was 
fixed  to  a  fyringe  CDE,  alfo  of  brafs,  bent  at  I)  into 
half  a  right  angle.  This  had  a  valve  at  D,  opening 
from  the  receiver  into  the  fyringe,  and  fhutting  when 
preffed  in  the  oppofite  diredion.  In  the  upper  fide 
of  the  fyringe  there  is  another  valve  F,  opening  from 
the  fyringe  into  the  external  air,  and  [hutting  when 
preffed  inwards.  The  pidon  had  no  valve.  The 
fyringe,  the  cocl£  B,  and  the  joint  of  the  tube,  were 
immerfed  in  a  cidern  filled  with  water.  From  this 
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to  underhand  the  operation  of 
the  inftrument.  When  the  pidon  was  drawn  up  from 
the  bottom ,  of  the  fyringe,  the  valve  F  was  kept  fhut 
by  the  preflure  of  the  external  air,  and  the  valve  D 
opened  by  tlie  elafticity  of.  the  air  in  the  receiver. 
When  it  was  pufhed  down  again,  the  valve  H  immediately 
fhut  by  the  fuperior  eladicity  of  the  air  in  the  fyringe  ; 
and  when  this  was  diffidently  comprefied,  it  opened 
’tlie  valve  F,  and  was  difeharged.*  It  was  immerfed  in 
water,  that  no  dr  might  find  its  way  through  the  joints 

or  cocks.  -  . 

It  would  feem  that  this,  machine  was  not  very  per¬ 
fect,  for  Guericke  fays  that  it  took  feveral  hours  to 
produce  an  evacuation  of  a  moderate-ftzed  vefiel ;  but 
be'fays,  that  when  it  was  in  good  order,  the  rarefa&ion 
(fer  he  acknowledges  that  it  was  not,  nor  could  be,  a 
c:mplete  evacuation)  was  fo  great,  that  when  the  cock 
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was  opened,  and  water  admitted,  it  filled  the  receiver 
fo  as  fometimes  to  leave  no  more  than  the  bulk  of  a  pea 
filled' with  air.  This  is  a  little  furprifmg ;  'for  if  the 
valve  F  he  placed  as  far  from  the  bottom  of  the  fyringe 
as  in  Schottus’s  figure,  it  would  appear  that  the  rarc- 
faftion  could  not  be  greater  than  what  mull  anfe  from 
tlie  air  in  DF  expanding  till  it  filled  the  whole  fyringe  : 
becaufe  as  foon  as  the  pifton  in  its  defeent  paffes  F  it 
can  difeharge  no  more  air,  but  mull  comprefs  it  between 
F  and  the  bottom,  to  be  expanded  again  when  the  pifton 
is  drawn  up.  It  is  probable  that  the  pifton  was  not  very 
tight,  but  that  on  preffing  it  down  it  allowed  the  air  to 
pafs  it ;  and  the  water  in  which  the  whole  was  immerfed 
prevented  the  return  of  the  air  when  it  was  drawn  up 
again  :  and  this  accounts  for  the  great  time  neceflary  for 
producing  the  defired  rarefaftion.  94 

Guericke,  being  a  gentleman  of  fortune,  fpared  no  His  im- 
expence,  and  added  a  part  to  the  machine,  which  favedprovement 
his  numerous  vifitants  the  trouble  of  hours  attendance0  lt# 
before  they  could  fee  the  curious  experiments  with  the 
rarefied  air.  He  made  a  large  copper  vefiel  G  (fig.  17.)* 
having  a  pipe  and  cock  below,  which  palled  through  the 
floor  of  the  chamber  into  an  under  apartment,  where  it 
was  joined  to  the  fyringe  immerfed  in  the  ciflern  of  water, 
and  worked  by  a  lever.  The  upper  part  of  the  vefiel 
terminated  in  a  pipe?  furmfhed  with  a  ftopcock  H,  fui- 
rounded  with  a  lmall  brim  to  hold  water  for  preventing 
the  ingrefs  of  air.  On  the  top  was  another  cap  I,  alfo 
filled  with  water,  to  prote&  the  jun&ion  of  the  pipes 
with  the  receiver  K.  This  great  vefiel  was  always  kept 
exhaufted,  and  workmen  attended  below.  When  ex¬ 
periments  were  to  be  performed  in  the  receiver  1C,  it  was 
fet  on  the  top  of  the  great  vefiel,  and  the  cock  H  was 
opened.  The  air  in  K  immediately  diffufed  itfelf  equal¬ 
ly  between  the  two  veffels,  and  was  fo  much  more  rare¬ 
fied  as  the  receiver  K  was  fmaller  than  the  vefiel  G. 

When,  this  rarefa&ion  was  not  lufficient,  the  attendants 
below  immediately  worked  the  pump. 

Thele  particulars  delerve  t^o  be  recorded,  as  they  fhow 
the  inventive  genius  of  this  celebrated  philofopher,  and 
becaufe  they  are  ufeful  even  in  the  prefent  advanced 
ftate  of  the  ftudy.  Guericke’s  method  of  excluding 
air  from  all  the  joints  of  his  apparatus,  by  immerfing 
.  thefe  joints  in  water,  is  the  only  method  that  has  to  this 
day  been  found  effe&ual  ;  and  there  frequently  occur 
experiments  where  this  exclufion  for  a  long  time  is  ab- 
folutely  neceflary.  In  fucli  cafes  it  is  neceflary  to  con- 
ftnidt  little  cups  or  cifterns  at  every  joint,  and  to  fill 
them  with  water  or  oil.  In  a  letter  to  Schottus,  1662-3, 
he  defcribes  very  ingenious  contrivances  for  producing 
complete  rarefa&ion  after  the  elafticity  of  the  remaining 
air  has  been  fo  far  dimini  filed  that  it  is  not  able  to  open 
the  valves.  He  opens  the  exhaufting  valves  by  a  plug, 
which  is  pufhed  in  by  the  hand ;  and  the  difeharging 
valve  is  opened  by  a  fmall  pump  placed  on  its  outfide,  fo 
that  itopsns  into  avoid  inftead  of  opening  againfl  the 
preflure  of  the  atmofphere.  (See  *9  htti  Tecbntca  Curio  fa, 
p.  68,  70.)  Thefe  contrivances  have  been  lately  .added 
to  air-pumps  by  Haas  and  Hurter  as  new  inventions. 

It  muff  be  acknowledged,  that  the  application  of  the 
pump  or  fyringe  to  the  exhauflion  of  air  was  a  very  ob¬ 
vious  thought  on  the  principle  exhibited  in  n°  17.  and 
in  this  way  it  was  alfo  employed  by  Guericke,  who 
firft  filled  the  receiver  with  water,  and  then  applied  the 
fyringe.  But  this  was  by  no  means  either  his  obje&  or 
2  '  hi* 
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Ins  principle.  His  objcft  was  not  folely  to  procure  a 
\c  ,e  void  of  air,  but  to  exhauft  the  air  which  was  al- 
Teadyin  it;  and  Ins  principle  was  the  power  which  he 
tulpected  to  be  m  air  of  expanding-  Itfelf  Into  a  greater 
ipace  when  the  force  was  removed  which  he  fuppofed 
to  comprefs  it.  He  cxprefsly  fays  (TraS.  de  Expert. 
ment,s.  Magdeburg, ch,  d  in  F.p,Jl.  ad  Schottum J,  that  the 
contrn  ance  occurred  to  him  accidentally  when  occupied 
with  experiments  in  the  Toricellian  tube,  in  which  he 
ound  that  the  air  would  really  expand,  and  completely 
h«l  a  much  larger  fpace  than  what  it  ufuallv  occupied,  and 
that  lie  had  found  no  limits  to  the  expanfion,  evincing' 
tins  by  fails  which  we  (hall  perfeftly  underftand  by  and 

g,  r 1  l -S  iV3S.  ®  dpa.rine  quite  new,  and  required  a 
philolophical  mind  to  view  it  in  a  general  and  fyftematic 
manner ;  and  it  muft  be  owned  that  his  manner  of 
treating  the  fubjeeft  is  equally  remarkable  for  ingenuity 
and  for  modefty ■  ( Epift.  ad  Schottum. )■  1 

His  dodlrme  and  his  machine  were  foon  fpread  over 
Europe  It  was  the  age  of  literary  ardour  and  philofophi- 
cal  cunofity;  and  it  is  moft  pleafant  to  us,  who,  handing 
on  the  (boulders  of  our  predecelTors,  can  fee  far  around  us, 
to  obferve  the  eagernefs  with  which  every  new,  and  to  us 
tnvolous,  experiment  was  repeated  and  canvafTed.  The 
worflnppers  of Ariftotle  were  daily  receiving  fevere  morti¬ 
fications  from  the  experimenters,  or  empirics  as  theyaffea. 
ed  to  call  them,  and  they  exerted  themfelves  ftrenuoufly 
m  fupport  of  his  now  tottering  caufe.  This  contribu- 
ted  to  the  rapid  propagation  of  every  difeovery :  and 
it  was  a  moft  profitable  and  refpedtable  bufinefs  to  go 
through  the  chief  cities  of  Germany  and  France  exhi- 
biting  philosophical  experiments. 

About  this  time  the  foundations  of  the  Royal  Society 
of  -London  were  laid.  Mr  Boyle,  Mr  Wren,  Lord 
Brounker,  Hr  Wallis,  and  other  curious  gentlemen, 
held  meetings  at  Oxford,  in  which  were  received  ac¬ 
counts  < t5  whatever  was  doing  in  the  ftudy  of  nature  • 
and  many  experiments  were  exhibited.  The  refearches 
of  Galileo,  Toncelh,  and  Pafchal  concerning  the  pref- 
ure  of  the  air,  greatly  engaged  their  attention,  and 
many  additions  were  made  to  their  difeoveries.  Mr 
Boyle,  the  moft  ardent  and  fuccefsful  ftudier  of  nature, 
a...  *  e  P”neipal  fhare  in  thefe  improvements,  his  in- 
quihtive  mind  being  aided  by  an  opulent  fortune.  In 

he  ha?  t0JUS  nepheW  L°rd  Dunffarvon,  he  fays  that 
he  l  ad  made  many  attempts  to  fee  the  appearances  ex¬ 
hibited  by  bodies  freed  from  the  prefture  of  the  air. 

He  had  made  Toncelhan  tubes,  having  a  finall  vefiel 
a-top,  into  which  he  put  fome  bodies  before  filling  the 
tubes  with  mercury;  ft,  that  when  the  tube  was  fet 
upright,  and  the  mercury  run  out,  the  bodies  were  in 

veftd  bvHe  fhan  3  fe  abdra<aed  the  trater  from  a 
’  bj  a/1?a?L  P,Ump’  l>y  mean3  of  'ts  weight,  in 
the  manner  defcr.bed  in  n°  i7,  having  previotifly  put 

bodies  into  the  veflel  along  with  the  water.  Bmall 
thele  ways  were  very  troublefome  and  imperfea.  He 
was  delighted  when  he  learned  from  Schottus’s  firft 
publication,  that  Counfellor  Guericke  had  efleded  this 
by  the  expanfive  power  o'f  the  air ;  and  immediately  fet 
bout  conftruaing  a  machine  from  his  own  ideas,  no 
defcnption  of  Guericke's  being  then  publilhed. 

a  ftS  fi  !ir"iver  A  (f!g'  l8‘)’  lifted  with 
tP?  k  and  f)-nnge  CD  Placed  in  a  vertical  po- 
fom  c?f°W  A-  reCeiVer*  Its  vaK'e  C  was  in  its  bot- 

Vol  XV  pTF  t0  6  ently  0f  the  pipe  of  com- 
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muuication;  and  the  hole  by  which  the  air  iiTued  was  A!r-P. 
farther  fecured  by  a  plug  which  could  be  removed.  — v 
■  .  pnton  was  moved  by  a  wheel  and  rackwork.  The  a- 

receiver  of  Guericke’s  pump  was  but  ill  adapted  forpimp" 
any  confidence  variety  of  experiments ;  and  accord- 
ingly  very  few  were  made  in  it.  Mr  Boyle’s  receiver 
hud  a  large  opening  EF,  with  a  ftrong  glafs  margin. 

Fo  this  was  fitted  a  ftrong  brafs  cap,  pierced  with  a 
hole  G  in  its  middle,  to  which  was  fitted  a  plug  ground 
?lt0  .,t’  and  ^  like  the  key  of  a  cock!  .  The  ex! 
tremity  of  this  key  was  furnilhed  with  a  ferew,  to 
which  could  be  affixed  a  hook,  or  a  variety  of  pieces  for 
fupporting  what  was  to  be  examined  in  the  receiver  or 
tor  producing  various  motions  within  it,  without ’ad- 
mining  the  air.  This  was  farther  guarded  againft  by 
means  of  oil  poured  round  the-key,  where  it  was  re^ 
tamed  by  the  hollow  cup-like  form  of  the  cover.  With 
al!  thefe  precautions,  however,  Mr  Boyle  ingenuoufiy 
confefles,  that  it  was  but  feldom,  and  with  great  diffi 
culty,  that  he  could  produce  an  extreme  degree'of  rare- 
faaion  ;  and  it  appears  by  Guericke’s  letter  to  Schottus 
that  in  this  refped  the  Magdeburgh  machine  had  the 
advantage.  But  moft  of  Boyle’s  very  intereftino-  ex¬ 
periments  did  not  require  this  extreme  rarefaction  ?  and 
the  variety  of  them,  and  their  philofophic  importance 
cbmpenfated  for  this  deleft,  and  foon  eclipfed  the  fame  . 
of  the  inventor  to  fuch  a  degree,  that  the  ftate  of  air  in 
the  recaver  was  generally  denominated  the  vacuum 
Boyleanum,  and  the  air-pump  was  called  machina  Boyle- 
ana.  It  does  not  appear  that  Guericke  was  at  all  feli¬ 
citous  to  maintain  Ins  claim  to  priority  or  invention. 

He  appeals  to  have  been  of  a  truly  noble  and  philofo- 

feient^’  aimmg  at  nothinff  but  the  advancement  of  . 

Hr  P,°7le  pound»  that  to  make  a  vefiel  air-tiglit  it  H‘»  com 
was  fufficient  to  place  a  piece  of  wet  or  oiled  leather  on  van,ce* " 
rts  brim,  and  to  lay  a  flat  plate  of  metal  upon  this. 

The  preffure  of  the  external  air  fqueezed  the  Uvo  folidtighc 

excluded*  f^  ^'ther  that  the  foft  leather  effea,.ally  ' 
excluded  it.  Fins  enabled  him  to  render  the  whole 
machine  incomparably  more  convenient  for  a  varietv  of 
experiments.  He  caufed  the  conduit-pipe  to  termi¬ 
nate  in  a  flat  plate  which  he  covered  with  leather,  and 
on  this  he  fet  the  glafs  ball  or  receiver,  which  had  both 
its  upper  and  lower  brim  ground  flat.  He  covered  the 
upper  orifice  in  like  manner  with  a  piece  of  oiled  lea. 
ther  and.  a  flat  plate,  having  cocks  and  a  variety  of  other 
perforations  and  contrivances  fuited  to  his 'purpofes 
I  his  lie  found  infinitely  more  expeditious,  and  alfo 
tighter,  than  the  clammy  cements  which  he  had  formerly 
uied  tor  fecurmor  the  joints.  '  -  7 


He  was  now  aflifted  by  Dr  Hooke,  the  moft  ingem-  „  100 
ous  and  inventive  mechanic  that  the  world  has  everfeen  °r  Hoo‘ 
This  perfon  made  a  great  improvement  on  the  air«  ZTot 
by  applying  two  fynnges  wliofe  pffton-rods  were  workJd  Boyle’s  n 
by  the  fame  wheel,  as  m  fig.  20,  n“  1,  and  putting  .valves 
m  the  piftons  in  the  fame  manner  as  in  the  pifton  of  1 
common  pump.  This  evidently  doubled  the  expedition 
of  the  pampas  operation  :  but  it  alfo  greatly  diminilhed 
the  labour- of  pumping  5  for  it  muft  be  obferved,  that 
he  pifton  H  muft  be  drawn  up  againft  the  preffure  of 
the  external  air,  and  when  the  rarefa&ion  is  nearly  ner 
feft  this  requires  a  force  of  nearly  15  pounds  for  eyery* 
mch  of  the  area  of  the  pifton..  Now  when  one  piftoT 
H  is  at  the  bottom  of  the  barrel,  the  other  K  is  at 

N  the 


IOO 


£*«*■  «.  “c  *«•  ui: 

that  on  the  p.  on  H.  BoJ.  W  ’ 
i*  very  fmall  in  the 'TX  K  defeends,  and 

sissrss? 

when  the  air  •«•  -reunite  attention  to  the 

,» .r ‘trirgS^ 

is  nearly  complete,  haroi)  J  ,  fri&ion  of 

S'piti  «c?t  £i«g  SitoF  **•  « 

lhVht  ftS&fc  f«™«t ....  -r»i>;;S  ;t 

3^5S&35 

ifi«%  S^-  ty  h*-^-  >h.  t  « 

fome1  fmall  accommodations  to  particular  vie  , 
remains  the  moll  approved  form. 

Here  follows  the  defection  from  Defacers. 

‘".  .  Tt  r  nr  fills  of  twobrafs  barrels  p  a,  a  a.  v^S"  9")’ 

bee  *  itn-  It  conliits  o.  a™  niftons  are  raifed  and  de- 

'T^g, W ig  tta  wind.  u.  This  is  »  » 

CCCCI-  L»p,(f»S  through.  tonEt«o,hed  * 

v„u  nf  the  teeth  of  the  racks  eccr.  ihen  tne  on 
mifed  while  the  other  is  depreffed  ,  by  which  means 
L  S-eT  wh  ch  are  made  of  limber  bladder  fixed  in 
the  upper'  p'art'cf  each  pifton>  u  «»  «  »  J«  »P«"’ 
L.  iSto  the  bottom  of  the  tan*,  P=rf«”  *“  £ 
of  difcliarging  the  air  from  the  barrels,  and  admitting 
into  th- m  the  air  from  the  receiver  to  be  afterwards  dif- 
cWedTand  when  the  receiver  comes  to  be  pretty 
welfexhaufted  of  its  air,  the  preffure  of  the  atmofphae 
•  .he  defeending  pi  don  is  nearly  fo  great,  that  the 
“  5»  the  othor h .We ««,  to « 
ne-effary  for  overcoming  the  friction  of  the  piiton, 
which  renders  this  pump  preferable  to  all  °tbers, 'vhich 
require  more  force  to  work  them  as  the  rarefaftion  of 
♦I,*,  Hir  in  the  receiver  advances.  . 

"  The  barrels  are  fet  in  a  brafs  difh  about  two  incbe3 

deeT  fifed  with  water  or  oil  to  prevent  the  mfmuatiou 
tcep,  w-eu  c„..„„fA  lio-ht  down  bv  the  nuts 
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•1De  b  h.  2.  An  upright  one  ferewed  into  the  middle  Air -W 
oftlie  pump-plate,  and  terminating  m  a  fmall  pipe  i, 
r  fing  about  an  inch  above  it.  3d,  Is  a  perpendicular 
one,  looking  downward*  in  the  continuation  of  the 
"  l  .rd  having  a  hollow  ferew  in  its  end  receiving 

pw/i"'  «** vt8“i 

,,  inches  long,  .and  immeried  m  a  glms  ciftern  mm 
fiUed  with  mercury.  This  is  covered  a-top  with  a  cork 
float  canwing  the  weight  ol  a  light  wooden  fcale  di¬ 
vided  into^nches,  which  are  numbered  from  the  lurface 
of  the  mercury  in  the  ciftern.  Hus  fade  will  there¬ 
fore  rife  and  fall  with  the  mercury  in  the  ciftern,  and 
indicate  the  true  elevation  of  that  in  the  tube.  icj 

There  is  a  ftopcock  immediately  above  the  infertion  Scotch, 
of  the  ^age-pipe,  by  which  its  communication  may  be 
cut  off*  There  is  another  at  ti,  by  which  a  communi¬ 
cation  is  opened  with  the  external  air  lor  allowing  its 
readmiilion;  and  there  is  fometimes  another  immediately 
within  thi  infertion  of  the  conduit-pipe  for  cutting  off 
the  communication  l.t l ween  the  receiver  and  the  pump. 

This  is  particularly  ufeful  when  the  rarefart.on  is 
to  be  continued  long,  as  there  are  by  thefe  means 
fewer  chances  of  the  inhnuation  of  air  by  the  many 
.  .  iofr 

J0  The  receivers  are  made  tight  by  fimply  fating  them  Receivers, 
on  the  pump-plate  with  a  piece  ol  wet  or  oiled  leather 
between  ;  and  the  receivers,  which  are  open  a-top,  hav 
a  brafs  cover  fet  on  them  in  die  fame  manner.  In 
thefe  covers  there  are  various  perforations  and  contri¬ 
vances  for  various  purpofes.  The  one  in  t  e  gure  as 
a  flip  wire  palling  through  a  collar  oi  oiled  leader,  ha- 
vingPa  hook  or  a  ferew  in  its  lower  end  lor  hanging  any 

thin"  on  or  producing  a  variety  of  motions.  iot 

_ are  fet  on  another  plate,  which  Contn- 


Air 


Sorrels. 


lied  with  water  or  on  lo  -7--- 

or  ai-  The  barrels  are  ferewed  tight  down  by  the  nuts 
which  force  the  frontifpieee  //  down  on  them, 

...  j*. 

to  prevent  the  fhedding  of  water  ufed  m  fonf  2 
*  L  This  piece  of  brafs  has  three  branches:  lit, 
An  horizontal  one  communicating  w»th  tkc  conduit- 


When  the  rareiaction  ims  u«-,n  — -  -  T £  , 

{hut,  and  then  the  whole  may  be  unfereweet  Irom  the 

pump,  and  removed  to -any  convenient  place.  I  his  is  ^ 

called  a  tranjporler  plate.  .t,- principle 

It  onlv  remains  to  explain  the  gage  ///n  -in  u.,or, whicH 
ordinary  ftate  of  the  air  its  elaftic.ty  balances  the 
fare  of  the  incumbent  atmofpbere.  W e  find  this  from  ronftrudi- 
the  force  that  is  neceifary  to  fqueeae  it  into  lew  bulked, 
in  oppofition  to  this  elafticity.  .  Therefore  tne  c.alhci- 
tv  of  the  air  increafes  with  the  vicinity  01  its  particles.. 

It  is  therefore  reafonahle  to  expert,  that  when  we  al¬ 
low  it  to  occupy  more  room,  and  its  particles  are  far¬ 
ther  afunder,  its  elafticity  wiU  be  dimimftied  though 
not  annihilated;  that  is,  it  will  no  longer  ba.a..c e  dm 
whole  preffure  of  the  atmofphere,  though  it  may  ftiU 
balance  part  of  it.  If  therefore  an  upnght  pipe  have 
its  lower  end  immerfed  m  a  veffel  oi  mercury,  and  com- 
municate  by  its  upper  end  with  a  veffel  containing  rare- 
fied,  therefore  lefs  elaftic,  air,  we  fhould  expert  that  the 
preffure  of  the  air  wHl  prevail,  and  force  the  . mercury 
fnto  the  tube,  and  caufe  it  to  rife  to  fuch  an  height  that 
the  weight  of  the  mercury,  joined  to  the  elafticity  of  the 
rarefied^air  arting  on  its  upper  fur.ace,  fnall  be  exartly 
equal  to  the  whole  preffure  of  the  atmoiphere.  The 
height  of  the  mercury  is  the  exart  meafure  of  that  part 
of  L  whole  preffure  which  is  not  bakmced  by  the  ela¬ 
fticity  of  the  rarefied  air,  and  its  deficiency  from  the 
height  of  the  mercury  in  the  Toncelhan  tube  is  th. 
exart  meafure  of  this  remaining  elafticity.  ^ 
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Air  pump.  It  Is  evident  therefore,  that  the  pipe  will  he  a  feale  of 
109  !re  e|aAlc‘ty  of  the  remaining  air,  and  will  indicate  in 
S »  as  to  in-  *ome  lort  the  degree  of  rarefaftion  :  for  there  mull  be 
f  catc  the  fome  analogy  between  the  dehfity  of  the  ah  and  its 

iafeMion.  j  anti  we  ^iave.n<?  feaf°n  to  imagine  that  they 

o  not  increafe  and  diminiih  together*  although  we 
may  be  ignorant  of  the  law,  that  is,  of  the  change  of 
elafhcity  corresponding  to  a  known  change  of  denfity. 
‘r  Jr  *S  t0.^e  Covered  by  experiment ;  and  the  air-pump 
ltfelf  furnifhes  us  with  the  belt  experiments  for  this  pur- 
pofe.  After  rarefying  till  the  mercury  in  the  gage  has 
attained  half  the  height  of  that  in  the  Toricellian  tube, 
ihut  the  communication  with  the  barrels  and  gage,  and 
admit  the  water  into  the  receiver.  It  will  go  in  till 
all  is  again  in  equijibrio  with  the  prefiure  of  the  at- 
mofphere  ;  that  is,  till  the  air  in  the  receiver  has  collaps¬ 
ed  into  its  natural  bulk.  This  we  can  accurately  mea- 
iure,  and  compare  with  the  whole  capacity  of  the  re¬ 
ceiver;  and  thus  obtain  the  precife  degree  of  rarefaction 
correfponding  to  half  the  natural  elallicity.  We  Can 
do  the  fame  thing  with  the  elallicity  reduced  to  one 
third,  one  fourth,  8cc.  and  thus  difeover  the  whole 
law. 

This  gage  mull  be  confidered  as  one  of  the  moll  in¬ 
genious  and  convenient  parts  of  Hawkelbee’s  piunp  ; 
and  it  is  well  difpofed,  being  in  a  fituation  prote&ed 
^ainft  accidents  :  but  it  iiecelfaiily  increafes  greatly 
the  lizc  of  the  machine,  and  cannot  be  applied  to  the 
table-pump, reprefented  In  fig.  20,nui.  When  it  is  wanted 
lere,  a  fmall  plate  is  added  behind,  or  between  the  bar¬ 
rels  and  receiver;  and  on  this  is  fet  a  fmall  tubulated  (as 
it  is  termed)  receiver,  covering  a  common  weather-glafs 
tube.  This  receiver  being  rarefied  along  with  the  other, 
the  prefiure  on  the  mercury  in  the  ciftern  arifmg  from 
the  elallicity  of  the  remaining  air  is  diminilhed  fo  as 
to  be  no  longer  able  to  fupport  the  mercury  at  its  full 
height  ;  and  it  therefore  defeends  till  the  height  at 
which  it  Hands  puts  it  in  equilibrio  with  the  elallicity. 

In  this  form,  therefore,  the  height  of  the  mercury  is  di- 
rectly  a  meafure  of  the  remaining  elallicity;  while  in 
the  other  it  meafures  the  remaining  unbalanced  prefiiire 
»t  the  atmofpherc.  But  this  gage  is  extremely  cum- 
berfome,  and  liable  to  accidents.  We  are  feldom  much 
interefted  in  the  rarefadtion  till  it  is  great:  a  contrafted 
lorm  of  this  gage  is  therefore  Very  ufeful,  and  was  early 
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t  ,  .  :  P  uienn,  ana  was  early 

■lutd-cd.  ufed  A  fyphon  ABCD  (fig.  20,  n '  2.),  each  branch  of 

vT-cn  a1b°’-i  four  lncl,e8  lon£’  cIofe  at  A  and  open  at 
A  is  filled  with  boiling  mercury  till  it  occupies  the  branch 
AB  and  a  vmy  fmall  part  of  CD,  having  its  furface  at 
O.  Tins  is  fixed  to  a  fmall  ftahd,  and  fixed  into  the 
receiver,  along  with  the  things  that  are  to  be  exhibited 
m  the  rarefied  air.  When  the  air  has  been  rarefied  till 
its  remaining  elallicity  is  not  able  to  fupport  the  column 
UA,  the  mercury  defeends  in  AB,  and  riles  in  CD, 
vmd  the  remaining  elallicity  will  alwavs  be  meafnred  by 
lie  elevation  of  the  mercury  in  AB' above  that  in  the 
leg  CD  Could  the  exhauftion  beperfeaed,  the  furfaces 
!“  both  legs  would  be  on  a  level.  Another  gage  might 
!’e  pUt  the  lame  foot,  having  a  fmall  bubble  of  air 
fJ.-  1  bis  would  move  from  the  beginning  of  the  rare- 
taction  ;  but  our  ignorance  of  the  analogy  between  the 
denfity  and  elallicity  hindebs  us  from  ufing  it  as  a 
meaiure  of  either. 

It  is  enough  for  our  prefent  purpofe  to  obferve,  that 
.  6  Urometer  or  fvphon  gage  is  a  perfed  indication 
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and  meafure  of  tbe  performance  of  an  air-  pump,  and  Air  pi  mp, 
that  a  pump  is  ( cateris  paribus  J  fo  much  the  more  per-  - v  — ‘ 

if!’  t0,na!f  the  ‘"ycury  higher  in  the  gage.  A 

It  is  in  this  way  that  we  difeover  that  none  can  pro-exHaultion 
duce  a  complete  exhauftion,  and  that  their  operation  ««  Cartel 
is  only  a  very  great  rarefaftion  :  for  none  can  raifel,y  thc  air' 
the  mercury  to  that  height  at  which  it  ftands  in  the,Unp’ 
Toricellian  tube,  weft  purged  of  air.  Few  pumps  will 
bi,ng  it  within  of  an  inch.  Hawkelbee’s,  fitted  up 
according  to  his  inftruftions,  will  feldom  bring  ,t 
within  f.  Pumps  with  cocks,  when  conUnifted  ac¬ 
cording  to  the  principles  mentioned  when  fpeaking  of 
the  exhaullmg  fyringe,  and  new  and  in  fine  order,  will 
in  favourable  circumllances  bring  it  within  A.  None 
with  valves  fitted  up  with  wet  leather,  or  when  water 
or  volatile  fluids  are  allowed  accefs  into  any  part,  will 
bring  it  nearer  than  -f.  Nay,  a  pump  of  the  bell  kind, 
and  in  the  fineft  order,  will  have  its  rarefying  power 
reduced  to  the  lowefl  ftandard,  as  meafured  by  tin’s  gage, 
if  we  put  into  the  receiver  the  tenth  part  of  a  fquare 

rniii  "h‘te  fileeP’flcIn>  freih  from  the  (hops,  or  of  any 
lubltance  equally  damp.  This  is  a  difeovery  made  bv 
means  of  the  improved  air-pump,  and  leads  to  very  ex- 
tenfive  and  important  confequences  in  general  phyfics  • 
fome  of  which  will  be  treated  of  under  this  article:  and 
the  obfervation  is  made  thus  early,  that  our  readers  may 
better  underiland  the  improvements  which  have  been 
made  on  this  celebrated  machine. 

,  AT"  [t  qU‘re  3  Volum5  to  defcribe  all  the  changes  Various 
V  .  ve  f>een  made  011  it.  An  inllrument  of  fuch  improve* 
multifarious  ufe,  and  in  the  hands  of  curious  men,  each  mtnts  o( 
diving  into  the  fecrets  of  nature  in  his  favourite  line, chin"51' 
muft  have  received  many  alterations  and  real  improve¬ 
ments  in  many  particular  refpefts.  But  thefe  are  be- 
Iide  our  prefent  purpofe ;  which  is  to  confider  it  merely 
as  a  machine  for  rarefying  elaftic  or  expanfive  fluids. 

We  mull  therefore  confine  ourfelVes  to  this  view  of  it  • 
and  ihall  carefully  ftate  to  our  readers  every  improve¬ 
ment  founded  on  pr.nc.ple,  and  on  pneumatical  laws. 

AU  who  ufed  it  perceived  the  limit  fet  to  the  rarefac-By  «* 
ion  by  the  rcfdlance  of  the  villves,  and  tried  to  perfcifltemPtirl? 
the  conftn,a,on  of  the  cocks.  The  Abbe  Noilet  aird'w  Perfeil 
Gravefande,  two  of  the  moll  eminent  experimental  phi-  of 

lofophers  m  Europe,  were  the  moil  fuccefsful.  1  .he  cocTs 
Mr  Gravefande  juftly  preferred  Hooke’s  plan  of  a  Ils 
double  pump,  and  contrived  an  apparatus  for  turning?”/?*, 
the  cocks  by  the  mot, on  of  the  pump’s  handle.  Th^proteiX 
is  far  from  either  being  Ample  or  eafy  in  working;  and  r  * 

occalions  great  jerks  and  concuflions  in  the  whole  ma- 
c  me.  ibis,  however,  is  not  neceflarily  conneaed 
with  the  truly  pneumatical  improvement.  His  pifton 

frimio  and.the  rod  is  Conneaed  with  it  by  a 

,  f*  21  )>  as  in  a  common  pump.  The  rod 

has  a  cjrlmdnc  part  c p,  which  paffes  through  the  ftin-up, 
and  has  a  ft, ft  motion  m  ,t  up  and  down  of  about  half  an 
inch  ,  being  flopped  by  the  Ihoulder  r  above  and  the 

ha!  n f  The  r0Urnd  p!ate  fuPP°rted  by  this  ftirrup 
has  a  ftort  fquare  tube  *  d,  which  fits  tight  into  the' 
holt  of  a  piece  of  cork  F.  The  round  plate  E  has  a- 
•fquare  (hanky,  which  goes  into  the  fquare^ube  n  A 

fnT  °Sn  ef'er£  foaked  in  °:1-  «  P«t  between  the 
cork  and  the  plate  E,  and  another  between  the  cork 

Sc  *  P kte  Wr'ch  f°rms  the  fole  of  the  ftirrup.  All 
thefe  pieces  are  ferewed  together  bythe  nail  vvhofe  fat 

head  covers  the  hole  r..  Suppofe,  therefore,  the  pifton 
^  2  touching* 


P  N  E  ,U  M 

Air-v«»p.  touching  the  bottom  of  pife^on  the 

ner  of  ufing  through  the  ibrnipi^  .  *  —  -i- 


1T7 

A  ufeful 

contri¬ 

vance. 


■  ”^SsTp™!, to  ■«  y  «*p- 

in  an  inftant,  and  are  improperly  open  during hu* ^7 
fmall  time;  but  this  contrivance  completely  obv.atcs 

dl  Thfcolk  is  precifely  fimilarto  thatfonnerlydefcribed, 
havin  '  one  perforation  diametrically  through  ,t  and  arm 
thlr  entering  at  right  angles  to  this,  and  after  reaching 
tlielentre,  it0pa(res°along  the  axis  of  the  cock,  and  comes 

°U  iUsSvident,  that  b-y  this  conflniftion  of  the  cock, 
the  ingenious  improvement  of  Dr  Hooke,  by  winch  the 
nreffure  of  the  atmofphere  on  one  pifton  is  made  to 
balance  fin  great  part)  the  preffure  on  the  other,  is  given 

up:  for,  whenever  the  communication  witli  the  air  is 
opened,  it  rulhes  in,  and  immediately  balances  the  pref¬ 
fure  on  the  upper  fide  of  the  pifton  m  this  barrel ;  fo 
,  in  that  the  whole  preffure  in  the  other  muft  be  overcome 
Remedied,  by  the  perfon  working  the  pump.  t>nr,efande  aware 
■  of  this,  put  a  valve  on  tlie  orifice  of  the  cock  that 
is,  tied  a  flip  of  wet  bladder  or  oiled  leather  acrofs  it, 
and  now  the  pifton  is  preffed  down,  as  long  as  the  air 
in  the  ban-el  is  rarer  than  the  outward  air,  in  the  fame 

manner  as  when  the- valve  is  in  the  pifton  ltlell. 

.  .  11  .i  .  Kp  dHcribec 


.  .  r  *(1,  from  the  workman’s  Air-pump* 

vantages  !t  Poff^8  ''’.ywi.vr  loot  and  admitting  air. 

*3S*U  *«■**  **1£S* 

of  Gravefande,  that  >.i  a  pump  iocitv,  the  re-of  ftwrt 

quu ea  aegi  Tt  wolilrl  require  too  much 

SwoSSe  a"  SrTdemonftration  of  this,  but  it  will 
ea  v  be^en  bfan  example.  Suppofe  the  long  barrel 
to  have  equal  capacity  with  the  receiver,  then  at  the  end 
of  L  firft  ftroke  the  air  in  the  receiver  will  have  y 

akin  the  receiver  is-?,  and  at  tlie  end  of  the  fecond  ft.oKe 


it  is  A,  fohichils  left  than  4,  and  the  two  Iboteof  the 
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inner  as  when  tne- vaive  is.  m  r  M 

Hizhlvex:-  This  is  all  that  is  neceffary  to  be  defenbed  in  Mr 
tolfedfbut  Gravefande’s  air-pump.  Its  performance  is  highly  ex¬ 
tolled  by  him,  as  far  exceeding  his  former  pumps  with 
valves.  Tlie  fame  preference  was  given  to  it  by  Ins 
fucceffof  Mufchenbroek.  But,  while  they  both  prepa¬ 
red  the  piftons  and  valves  and  leathers  of  the  pump, 
by  fteeping  them  in  off,  and  then  inn  mixture  of  water 
and  fpirits  of  wine,  we  are  certain  that  no  juft  eibmate 
could  he  made  of  its  performance.  *  or  with  this  pre¬ 
paration  it  could  not  bring  the.  gage  within  T  of  an  inch 
.  of  the  barometer.  We  even  fee  other  hunts  to  its  rare- 
Limitcd  in  f  a;on.  from,  it8  Conftruaion,  it  is  plain  that  a  very 

confiderablc  fpace  is  left  between  the  pifton  and  cock, 
not  lefs  than  an  inch,  from  which  tlie  air  is  never  ex¬ 
pelled  ;  and  if  this  be  made  extremely  fmall,  it  is 
'  plain  that  '  the  pump  muft  be  worked  very-  flow,  other- 
wife  there  will  not  be  time  for  the  air  to  diffufe  ltfell 
'  from  the  receiver' into  the  barrel,  efpecially  towards  the 
end,  when  the  expelling  force,  viz:  the  elafticity  of 
the  remaining  air,  is  very  fmall.  There-  is  dfo  the 
fame  limit  to  the  rarefaction,  as  in  Hooke’s  or  Hawke.- 
bee’s  pump,  oppofed  by  the  valve  E,  which  will  not 
-open  till  -the  air  below  the  pifton  is  confiderably  denier 
than  the  external  air  :  and  this  pump  foon  loft  any- ad- 


it  iq  A-.  which  is  ieis  man  . 

fliort"  barrel  arc  fuppofed  to  be  made  m  the  fame  time 

with  one  of  the  longed,  &c.  .  pnr.  w:th. Smeatnn 

Hawkefbee’s  pump  maintained  its  pi  -  _  improves 

out  rival  in  Britain,  and  generally  too  on  the  contme  ,  (he  valve. 
except  in  Trance,  where  every  thing  took  tlie  ton  of  Ue  famv 
Academy,  which  abhorred  being  indebted  to  foreigners 
for  any  thing  in  feience,  till  about  the  year  ,7  50,  when 
t  enired  the  attention  of  Mr  John  Smeaton,  a  perfon  of 
uncommon  knowledge,  and  fecond  to  none  but  Dr 
Hooke  in  fagacity  and  mechanical  refource.  He  was 
then  a  maker  of  philofophical  inftruments,  and  mad. 
many  attempts  to  perfect  the  pumps  with  cocks,  bm 
found,  that  Whatever  perfection  lie  cou.d  bring  t 
to  he  could  not  enable  them  to  preferve  it;  and  lie 
never  would  fell  one  of  this  conftrua.cn.  He  there¬ 
fore  attached  himfelf  folely  to  tlie  valve  pumps.  116 

The  firft  thing  was  to  diminifti  the  refiftance  to  the  By  enlarg  - 
entry  of  the  air  from  the  receiver  into  the  barrels  ,  this  ^ 
he  rendered  almcft  nothing,  by  enlarging  the  furfaceon 
which  this  feebly  elaftic  air  was  to  prefs.  Inftead  at 

making  thefe  valves  to  open  by  its  preffure  on  a  circ  e 

of  of  an  inch  in  diameter,  he  made  the  valve-ho 
one  inch  in  diameter,  enlarging  the  furfacc  400  tunes ; 
and,  to  prevent  this  piece  of  thin  leather  from  bei  0 
burft  by  the:  great  preffure  on  it,  when  the  pifton  m  its 
defeent  was  approaching  tlie  bottom  of  the  bane},  he 
fupported  it  by  a  delicate  hut  ttrong  grating,  dividing 
the  valve-hole  like  the  fedlion  of  a  honey-comb,  as  re- 
prefented  in  fig.  22,  n°  3  ;  and  the  ribs  of  this  grating  pkte 
are  feen  edge  wife  in  fig.  22,  n '  I,  at  a  h  c.  >  CCCCU 

The  valve  was  a  piece  of  thin  membrane  or  oned  *«7 
filk,  gently  ftrained  over  the  month  of  the  valve-hole,  uhwg.ng 
and  tied  on  by  a  fine  filk  thread  wound  round  11 .  .urc  0f  the 
tlie  fame  manner  that  the  narrow  flips  haa  been  tied  vjlve>a,;d 
.on  formerly.  This  done,  he  cut  with  a  pointed  kmte 
the  leather  round  the  edge,  nearly  four  quadrantal 
arcs,  leaving  a  fmall  tongue  between  each,  as  in  tig. 

22,  n°  3.  The  ftrained  valve  immediately  {brinks 
inwards,  as  reprefented  by  the  lhaded  parts ;  and  the 
{train  by  which  it  is  kept  down  is  now  greatly  djmi- 
nifbed,  taking  place  only  at  the  corners.  „The  gratings 
being  reduced  nearly  to  an  edge  (but  not  quite,  leit 
they  {hould  cut),  there  is  very. little  preffure  to  produce 
adhefion  by  the  clammy  off.  Thus  .it  appears,  that;  a 
very  fmall  elafticity  of  the  air  in  the  receiver  wiU  be 
fufficknt  to  raife  the  valve;  and  Mr  Smeaton  found, 

that 


* 
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^irpump.  that  when  It  was  not  able  to  do  tins  at  fir  ft,  when  only 

u-~v -  about  of  the  natural  elafticity,  it  would  do  It  after 

keeping  the  pifton  up  eight  or ‘ten  feconds, -the  air 
having  been  all  the  while  undermining  the  valve,  and 
gradually  detaching  it  from'  the  grating. 

Unfortunately  he  could  not  follow  this  method  with 
the  pifton  valve.  There  was  not  room  round  the  rod 
for  fuch  an  expanded  valve  ;  and  it  would  have  obliged 
him  to  have  a  great  fpace  below  the  valve,  from  which 
he  could  not  expel  the  air  by  the  defeent  of  the  pifton. 
His  ingenuity  hit  on  a  way  of  increafing  the  expelling 
line  fence  *°rce  through  the  common  valve  :  he  inclofed  the  rod  of 
04  ’  the  pifton  in  a  collar  of  leather  /,  through  which  it 
moved  freely  without  allowing  any  air  to  get  paft  its 
fides.  For  greater  fecurity,  the  collar  of  leather  was 
contained  in  a  box  terminating  in  a  cup  filled  with  oil. 
As  this  makes  a  material  change  in  the  principle  of  com 
llruftion  of  the  air-pump  (and  indeed  of  pneumatic  en¬ 
gines  in  general),  and  as  it  lias  been  adopted  in  all  the 
fubfequent  attempts  to  improve  them,  it  merits  a  parti¬ 
cular  confideration. 

The  pifton  itfelf  confifls  of  two  pieces,  of  brafs  faften- 
ed  by  ferews  fromTelow.  The  uppermoft,  which  is  of 
one  folid  piece  with  the  rodGH  (fig.  22,  n°  1.),  is  of  a 
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general  form  of  the  pump,  as  it  has  been  frequently  Air-pump, 
made  by  Nairne  and  other  artifts  in  London. .  v  J 

Let  us  now  fuppofe  the  pifton  at  tire  top  of  the  barrel,  3  ^  ^?iority 
and  that  it  applies  to  it  all  over,  and  that  the  air  in  the  (Jf  rhis  con- 
barrel' is  very  much  rarefied  j  in  the  common  pump  the.ftru&ion 
pifton  valve  is  prefled  hard  down  by  the  atmofphere,.and 
continues  (hut  till  the  pifton  gets  far  down,  condenfes 
the  air  below  it  beyond  its  natural  ftate,  and  enables 
it  to  force  up  the  valves.  But  here,  as  foon  as  the 
pifton  quits  the  top  of  the  barrel,  it  leaves  a  void  her 
hind  it ;  for  no  air  gets  in  round,  the  pifton  rod,  and 
the  valve  at  K  is  (hut  by  the  preffure  of  the  .atmo- 
fphere.  There  is  nothing  now  to  oppofe  the  elafti- 
city  of  the  air  below  but  the  fliffnefs  of  the  valve  be; 
and  thus  the  expelling  (or  more  accurately  the  libera-; 
ting)  force  is  prodigioufty  increafed.  13 ? 

The  fuperiority  of  this  conllruftion  will  be  beft  feeq  Sh^wn  by, 
by  an  example.  Suppole  the  ftiffnefs  of  the  valve  equal an  exam’f 
to  the  weight  of  of  an  inch  of  mercury,  when  the  ba-^iC> 
rometer  Hands  at  30  inches,  and  that  the? the  pump  gage 
ftauds  at  29.9;  then,  in  an  ordinary  pump,  the  valve  in 
the  pifton  will  not  rife  till  the  pifton  has  got  within  the 
300th  part  of  the  bottom  of  the  barrel,  and  it  will  leave 
the  valve-hole  filled  with  air  of  the  ordinary  denfity.  But 


diameter  fomewhat  lefs  than  the  barrel;  fo  that  when  ‘  in  this  pump  the  valve  will  rife  as  foon  as  the  pifton 


they  are  fere  wed  together,  apiece  of  leather  foaked  in  a 
mixture  of  boiled  oil  and  tallow,  is  put  between  them  ; 
and  when  the  pifton  is  thruft  into  the  barrel  from  above, 
the  leather  comes  up  around  the  fide  of  the  pifton,  and 
fills  the  barrel, making  the  pifton  perfeftly  air-tight.  The 
lower  half  of  the  pifton  projects  upwards  into  the  upper, 
which  has  a  hollow  g  b  r  g  to  receive  it  There  is  a 
fmall  hole  through  the  lower  half  at  a  to  admit  the  air; 
and  a  hole  c  d  in  the  upper  half  to  let  it  through,  and 
there  is  a  flip  of  oiled  lilk  ft  rained  acrofs  the  hole  a  by 
way  of  valve,  and  there  is  rooimenongh  left  at  be  for 
this  valve  to  rife  a  little  when  prefled  from  below.  The 
rod  GH  paffes  through  the  piece  of  brafs  which  forms 
•  the  top  of  the  barrel  fo  as  to  move  freely,  but  without 
any  fenfible  (hake:  this  top  is  formed  into  a  hollow  box, 
confiding  of  two  pieces  ECDF  and  CNOD,  which 
ferew  together  at  CD.  This  box  is  filled  with  rings 
of  oiled  leather  exaftly  fitted  to  its  diameter,  each  having 
a  hole  in  it  for  the  rod  to  pafs  through.  When,  the 
piece  ECDF  is  ferewed  down,  it  compreffes  the  leathers; 
fqueezing  them  to  the  rod,  fo  that  no  air  can  pafs  be¬ 
tween  them  ;  and,  to  fecure  us  againft  all  ingrefs  of  air, 
the  upper  part  is  formed  intq  a  cup  EF,  which  is  kept 
filled  with  oil. 

The  top  of  the  barrel  is  alfo  pierced  with  a  hole  LK, 
which  rifes  above  the  flat  furface  NO,  and  has  a  flip  of 
oiled  lilk  tied  over  it  to  aft  as  a  valve ;  opening  when 
prefled  from  below,  but  (hutting  when  prefled  from 
above. 

The  communication  between  the  barrel  and  receiver 
is  made  by  means  of  the  pipe  ABPQ^;  and  there  goes 
from- the  hole  K  in  the  top  of  the  barrel  a  pipe  KRST, 
I  which  either  communicates  with  the  open  air  or  with 
-the  receiver,  by  means  of  the  cock  at  its  extremity  T. 
The  conduit  pipe  ABPQJias  alfo  a  cock  at  Q,  by  which 
it  is  made  to  communicate  either  with  the  receiver  or 
with  the  open  air.  Thefe  channels  of  communication 
.are  varioufly  condufted  and  terminated,  according  to 
the  views  of  the  maker  ;  the  (ketch  in  this  figure  is  fuf- 
ficxent  for  explaining  the  principle,  and  is  fuited  to  the 


quits  the  top  of  the  barrel ;  and  when  it  is  quite  down, 
the  valve-hole  vi  will  contain  only  the  320th  part  01  the 
air  which  it  would  have  contained  in  a  pump  of  the  oidi- 
nary  form.  Snppofe  further,  that  the  barrel  is  ct  equal 
capacity  with  the  receiver,  and  that  both  pumps  arefo. 
badly  conftruft'ed,  that  the  fpace  left  below  the  pifton  is 
the  300th  part  of  the  barrel.  In  the  common  pump  the 
pifton  valve  will  rife  110  more,  and  the  rarefaftion  can 
be  carried  no  farther,  however  delicate  the  barrel  valve 
may  be  ;  but  in  this  pump  the  next  ftroke  will  raife 
the  gage  to  29.95,  and  the  pifton  valve  will  again  rife 
as  foon  as  the  pifton  gets  half  way  down  the  barrel. 

*  The  limit  to  the  rarefaftion  by  this  pump  depends 
chiefly  on  the  fpace  contained  in  the  hole  LK ;  and  in. 
the  fpace  bed  of  the  pifton.  When  the  pifton  is  brought 
up  to  the  top,  and  applied  clofe  to  it,  thofe  fpaces  re¬ 
main  filled  with  air  of  the  ordinary  denfity,  which  will 
expand  as  the  pifton  defeends,  and  thus  will  retard  the 
opening  of  the  pifton  valve.  The  rarefaftion  will  (top 
when  the  elafticity  of  this  fmall  quantity  of  air,  expand¬ 
ed  fo  as  to- fill  the  whole  barrel  (by  the  defeent  of  the 
pifton  to  the  bottom),  is  juft;  equal  to  the  force  requifite 
for  opening  the  pifton  valve. 

Another  advantage  attending  this  conllruftion  is,  ca my¬ 

th  at  in  drawing  up  the  pifton,  we  are  not  refilled  by  worked, 
the  whole  preffure  of  the  air  ;  becaufe  the  air  is  rarefied 
above  this  pifton  as  well  11s  below  it,  and  the  pifton  is  in 
precifely  the  fame  ftate  of  preffure  as  if  connefted  with 
another  pifton  in  a  double  pump.  The  refiftance  to 
the  afeent  of  the  pifton  is  the  excefs  of  the  elafticity  of 
the  air  above  it  over  the  elafticity  of  the  air  below : 
this,  toward  the  end  of  the  rarefaftion,  is  very  finall, 
while  the  pifton,  is  near  the  bottom  of  the  barrel,  but 
gradually  increafes  as  the  pifton  rifes,,  and  reduces  the 
air  above  it  into  fmaller  dimenfions,  and  becomes  equal 
to  the  preffure  of  the  atmofphere,  when  the  air  above 
the  pifton  is  of  the  common  denfity.  If  we  fhould  raife 
the  pifton  ftill  farther,  we  mull  condenfe  the  air  above 
it :  but  Mr  Smeaton  has  here  made  an  iffue  for  the  air 
by  a  fmall  hole  in  the  top  of  the  barrel,  covered  with  a 
4.  delicate. 
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Air  pump,  delicate  valve.  This  allows  the  air  to  efcape,  and  fhuts 

-  again  as  foon  as  the  pifion  begins  to  defccnd,  leaving 

almofl  a  perfed  void  behind  it  as  before. 

This  pump  has  another  advantage.  It  may  be  chan¬ 
ged  in  a  moment  from  a  rarefying  to  a  condenfmg  en¬ 
gine,  by  (imply  turning  the  cocks  at  Q_andT.  While 
T  communicates  with  the  open  air  and  Q^with  the  re¬ 
ceiver,  it  is  a  rarefying  engine  or  air-pump  :  but  when 
T  communicates  with  the  receiver,  and  Q^yvith  the 
open  air,  it  is  a  condenfmg  engine. 

Plate  Fig.  23.  reprefents  Mr  Smeaton’s  air-pump  as  it  is 
COCCU  ufually  made  by  Nairne.  Upon  a  folid  bafe  or  ta- 
Tiefcnp.ionWe  are  fet  up  three  pillars  F,  H,  H :  the  pillar  F 
■of  Smea-  fupports  the  pump-plate  A;  and  the  pillars  rl,  xl,  lup- 
•  tori’ s  port  the  front  or  head,  containing  a  brafs  cog-wheel, 

l  ump,  which  is  turned  by  the  handle  B,  and  works  in  the  rack 

C  faflened  to  the  upper  end  of  the  pifton  rod.  The 
whole  is  (till  farther  Heady ed  by  two  pieces  of  brafs  cb 
and  0  ky  which  conned  the  pump-plate  with  the  frorft, 
and  have  perforations  communicating  between  the  hole 
a  in  the  middle  of  the  plate  and  the  barrel,  as  will  be 
defci  ibed  immediately.  DE  is  the  barrel  of  the  pump, 
firmly  fixed  to  the  table  by  ferews  thro’  its  upper  ftanch.- 
e  fdc  is  a  flender  brafs  tube  ferewed  to  the  bottom  of 
the  barrel,  and  to  the  under  hole  of  the  horizontal  ca- 
,v  nal  cb.  In  this  canal  there  is  a  cock  which  opens  a 

✓communication  between  the  barrel  and  the  receiver, 
when  the  key  is  in  the  pofition  reprefented  here  :  but 
when  the  key  is  at  right  angles  with  this  pofition,  this 
•communication  is  cut  off.  If  that  fide  of  the  key  which 
is  hererfrawn  next  to  the  pump-plate  be  turned  out¬ 
ward,  the  external  air  is  admitted  into  the  receiver;  but 
If  turned  inwards,  the  air  is  admitted  Into  the  barrel. 

gb  is  another  {lender  (brafs  pipe,  leading  from  the  dif- 
chargW  valve  at  g  to'the  horizontal  canal  h  ky  to  the  un¬ 
der  fide°of  which  it  is  ferewed  fafL  In  this  horizontal 
canal  there  is  a  cock  n  which  opens  a  paffage  from  the 
barrel  to  the  receiver  when  the  key  is  in  the  pofition 
here  drawn  ;  but  opens  a  paffage  from  the  barrel  to  the 
external  a:r  when  the  key  is  turned  outwards,  and  from 
the  receiver  to  the  external  air  when  the  key  is  turned 
inwards.  This  communication  with  the  external  air  is 
not  immediate  but  through  a  fort  of  box  i;  the  life  of  this 
box  is  to  receive  the  oil  which  is  discharged  through 
the  top  valve  g..  In  order  to  keep  the  pump  tight,  and 
in  working  order,  it  is  proper  fometimes  to  pour  a  table - 
fpoouful  of  olive-oil  into  the  hole  a  of  the  pump-plate, 
and  then  to  work  the  pump.  The  oil  goes  along  the 
conduit,  bed f  e ,  gets  into  the  barrel  and  through  the 
piilon-valve,  when  the  pifion  is  preffed  to  the  bottom  of 
the  barrel,  and  is  then  drawn  up,  and  forced  through  the 
difeharging  valve  g  along  the  pipe  g  by  the  horizontal 
paffage  b  ny  and  finally  into  the  box  i.  This  box  has  a 
fmall  hole  in  its  fide  near  the  top,  through  which  the 
2.ir  efcapes. 

From  the  upper  fide  of  the  canal  cb  there  rifes  a  (len¬ 
der  pipe  which  bends  outward  and  then  turns  down¬ 
wards,  and  is  joined  to  a  fm all  box,  which  cannot  be 
feen  in  this  view'.  From  the  bottom  of  this  box  pro¬ 
ceeds  downwards  the  gage-pipe  of  glafs,  which  enters 
the  ciftern  of  mercury  G  fixed  below.  * 

On  the  upper  fide  of  the  other  canal  at  0  is  {cen  a 
imall  find,  having  a  fhort  pipe  of  glafs  projeding  hori¬ 
zontally  from  it,  clofe  by  and  parallel  to  the  front  piece 
of  the  pump,  and  reaching  tp  the  other  canal.  This 
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pipe  is  clofe  at  the  farther  end,  and  has  a  fmall  drop  of  Air-pump, 
mercury  or  oil  in  it  at  the  end  This  ferves  as  a  gage 
in  condenfmg,  indicating  the  degree  of  condenfation  by 
the  place  of  the  drop  :  For  this  drop  is  forced  along 
the  pipe,  condenfmg  the  air  before  it  in  the  fame  de¬ 
gree  that  it  is  condenfed  in  the  barrel  and  receiver.  134 

In  confirtiding  this  pump,  Mr  Smeaton  introduced  Method  of 
a  method  of  joining  together  the  different  pipes  and 
other  pieces,  which  has  great  advantages  over  the  ufual^lfferent 
•manner  of  ferewing  them  together  with  leather  between,  pipes,  &c. 
and  which  is  now  much  ufed  in  hydraulic  and  pneuma¬ 
tic  engines.  We  (hall  explain  this  to  our  readers  by  a 
defeription  of  the  manner  in  which  the  exhauHing  gage 
is  joined  to  the  horizontal  dud  cb.  _ 

The  piece  b  i py  in  fig.  22,  n°  2.  is  the  fame  with  the  Plate 
little  cylinder  obfervable  011  the  upper  fide  of  the  hori-  CCMJCI. 
zontal  canal  cdy  in  fig.  23.  The  upper  part  hi  h  cc“£jK 
formed  into  an  outfide  fcrew,  to  fit  the  hollow  ferew  of 
the  piece  deed.  The  top  of  this  laft  piece  has  a  hole 
in  its  middle,  giving  an  eafy  paffage  to  the  bent  tube 
cb  ay  fo  as  to  (lip  along  it  with  freedom.  To  the  end  c 
of  this  bent  tube  is  foldered  a  piece  of  brafs  cfgy  perfo¬ 
rated  in  continuation  of  the  tube,  and  having  its  end 
ground  flat  on  the  top  of  the  piece  h  i py  and  alfo  cover¬ 
ed  with  a  (lip  of  thin  leather  drained  acrofs  it  and 
pierced  with  a  hole  in  the  middle. 

It  is  plain  from  this  form,  that  if  the  furface/^  be 
applied  to  the  top  of  h  t,  and  the  cover  deed  be  ferew¬ 
ed  dowrn  on  it,  it  will  draw  or  prefs  them  together*  fo 
that  no  air  can  efcape  by  the  joint,  and  this  without 
turning  the  whole  tube  cb  a  round,  as  is  neceffary  in 
the  ufual  way.  This  method  is  now  adopted  for  join* 
ing  together  the  conducing  pipes  of  the  machines  for 
extinguifhing  fires,  an  operation  wdiich  was  extremely 
troublefome  before  this  improvement. 

The  conduit  pipeEc  f  c.(fig.  23.)  is  faflened  to  theiot- 
tom  of  the  barrel,  and  the  difeharging  pipe^/i  to  its  top,  in 
the  fame  manner.  But  to  return  to  the  gage  ;  the  bent 
pipe  t  b  a  enters  the  box  s  t  near  one  fide,  and  obliquely, 
and  the  gage  pipe  qr  is  inferted  through  its  bottom 
towards  the  oppofite  fide.  The  life  of  this  box  is  to 
catch  any  drops  of  mercury  which  may  fometimes  be 
dafhed  lip  through  the  gage  pipe  by  an  accidental 
ofcillatioia.  This,  by  going  through  the  paffages  of 
the  pump,  would  corrode  them,  and  would  ad  parti¬ 
cularly  on  the  joints,  which  are  generally  foldered  with 
tin.  When  this  happens  to  an  air-pmnp,  it  muff  be 
cleaned  with  the  moil  fcrupulous  attention,  otherwife  it 
will  be  quickly  ffefiroyed.  _  135 

This  account  of  Smea  ton’s  pump  is  fufficient  for  Great 
enabling  the  reader  to  underhand  its  operation  and  to  P°.wc*** 
fee  its  iuperiority*  It  is  reckoned  a  very-  fine  pump  of'lflft  *'K  * 
the  ordinary  oonflrudion  which  will  rarefy  200  times, 

•or  raife  the  gage  to  29,85,  th*  barometer  Handing  at 
30.  But  Mr  Bmeatcn  found,  that  his  pump,  even  after 
long  nfing,  raifed  it  to  29.95,  which  we  eonfider  as 
equivalent  to  rarefying  600  times.  When  m  fine  order, 
he  found  no  bounds  to  its  rarefadion,  frequently  railing 
..the  gage  as  high  as  the  barometer  ;  and  lie  thought  its 
performance  fo  perfed,  that  the  barometer-gage  was 
«ot  fufficiently  delicate  for  meafuring  the  rarefadion. 

He  therefore  fubilituted  the  fyphon  gage  already  de- 
feribed,  which  he  gives  fome  reafons  for  preferring  ; 
but  even  this  he  found  not  fufficiently  fenfible. 

He  contrived  another,  which  could  be  earned  to 
3  aR/ 
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Air-pump  any  degree  of  fenfibility.  It  confifled  of  a  glafs  body 
A  (fig.  24. )»  of  a  pear  fhape,  and  was  therefore  called 
Another  ^1C  Pear*gage*  This  had  a  final!  projecting  orifice  at 
contrivance  B,  and  at  the  other  end  a  tube  CD,  whole  capacity  was 
nf  Smea.  the  hundredth  part  of  the  capacity  of  the  whole  veffel. 
to  -  s  This  was  fufpended  at  the  fiip-wire  of  the  receiver,  and 
C<C C I  f  *fiere  was  below  it  a  fmall  cup  with  mercury.  When 
the  pump  was  worked,  the  air  in  the  pear-gage  was  ra¬ 
refied  along  with  the  reft.  When  the  rarefaction  was 
brought  to  theMegree  intended,  the  gage  was  let  down 
£ill  B  reached  the  bettem  of  the  mercury.  The  exter¬ 
nal  air  being  now  let  in,  the  mercury  was  raifed  into 
the  pear,  and  flood  at  Tome  height  E  in  the  tube  CD. 
The  length  of  this  tube  being  divided  into  roo  parts, 

and  thofe  numbered  from  D,  it  is  evident  that  will 

*  DB 

expref3  the  degree  01  rarefaction  which  had  been  pro¬ 
duced  when  the  gage  was  immerfed  into  the  mercury  : 
or  if  DC  be  -r^  of  the  whole  capacity,  and  be  divided 
into  100  parts  by  a  fcale  annexed  to  it,  each  unit  of 
the  fcale  will  be  of  the  whole. 

Ve  y \nge-  This  was  a  very  ingenious- contrivance,  and  has  been 

2wu«.  the  means  of  making  fome  very  curious  and  important 
difeoveries  which  at  prefent  engage  the  attention  of  phi- 
lofophers.  By  this  gage  Mr  &meaton  found*  that  his 
pump  frequently  rarefied  a  thoufand,  ten  thoufand,  nay 
an  hundred  thoufand,  times.  But  though  he  in  every 
inftance  faw  the  great  fuperiority  of  his  pump  above  all 
others,  he  frequently  found  irregularities  which  he  could 
not  explain,  and  a  want  of  correfpondence  between  the 
pear  and  the  barometer  gages  which  puzzled  him. 
The  pear-gage  frequently  indicated  a  prodigious  rare¬ 
faction,  when  tire  barometer-gage  would  not  fhow  more 
*38  than  600. 

st  eiuted  Thefe  unaccountable  phenomena  excited  the  curiofity 
L^ofThe  Pkfi°fi)pfiers’  wfi°  l>y  this  time  were  making  continual 
tera  y  C  air-pump  in  their  meteorological  researches, 

^rld.  and  much  interefled  in  every  thing  conne&ed  with  the 
flate  or  conilitution  of  elaftic  fluids*  Mr  Naime,  a 
mo  ft  ingenious  and  accurate  maker  of  philofophical  in- 
ftruments,  made  many  curious  experiments  in  the  exa¬ 
mination  and  comparifon  of  Mr  Smeatou’s  pmnp  with 
thofe  of  the  ufual  conftruftion,  attending  to  every  cir- 
cumftance  which  could  contribute  to  the  inferiority  of 
the  common  pumps  or  to  their  improvement,  fo  as  to 
bring  them  nearer  to  this  rival  machine.  This  rigorous 
comparifon  brought  into  view"  feveral  circumflances  in 
the  conilitution  of  the  atmofpheric  air,  and  its  relation 
fro  other  bodies,  which  are  of  the  moil  extenfive  and  im¬ 
portant  influence  in  the  operations  of  nature.  We  fhall 
notice  at  prefent  fuch  only  as  have  a  relation  to  the 
operation  of  the  air-pump  in  extracting  air  from  the 
159  receiver. 

Mr  Nairne  found,  that  when  a  little  water,  or  eve  n  a 
^hy  paper  damped  with  wate^  was  expofed  under  the 

Nairne  receiver  of  Mr  Smeaton’s  air-pump,  when  in  the  moil 
perfeCt  condition,  railing  the  mercury  in  the  barometer- 
gage  to  29.95,  he  could  not  make  it  rife  above  29.8 
if  Fahrenheit’s  thermometer  indicated  the  temperature 
47  °>  nor  above  29.7-  if  the  thermometer  ilood  at  550  ; 
and  that  to  bring  the  gage  to  this  height  and  keep  it 
there,  the  operation  of  the  pump  mull  be  continued  for 
a  long  time  after  the  water  had  difappeared  or  the  pa¬ 
per  become  perfediy  dry.  He  found  that  a  drop  of 
fpirit$,  or  paper  moiftened  with  fpirits,  could  not  in 
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thofe  circrmflanccs  allow  the  mercury  in  the  gage  to’ Air-pump, 
rife  to  near  that  height ;  and  that  fimilar  efteas  follow-  *“v-— 4 

ed  from  admitting  any  volatile  body  whatever  into  the 
receiver  or  any  part  of  the  apparatus.  X^Q 

This  fhowed  him  at  once  how  improper  the  direc- Show  the 
tions  were  which  had  been  given  by  Gueiiche,  Boyle,  *niproprie. 
Gravefande,  and  others,  for  fitting  up  the  air-pump  for  of  foak> 
experiment,  by  foaking  the  leather  in  water,  covering {hfrvdth 
the  joints  with  water,  or  in  fhort,  admitting  water  or  water, 
any  other  volatile  body  near  it.  r 4I 

He  therefore  took  his  pumps  to  pieces,  cleared  them  And  the 
of  all  the  moiflure  which  he  could  drive  from  them  byut*^1^0.^ 
heat,  and  then  leathered  them  anew  with  leather  foaked  oil  and^^* 
in  a  mixture  of  olive  oil  and  tallow,  from  which  he  had  tallow, 
expelled  all  the  water  it  ufually  contains,  by  boiling  it 
till  the  firft  frothing  was  over.  When  the  pumps  were 
fitted  up  in  this  manner,  he  uniformly  found  that  Mr 
Smeaton’s  pump  rarefied  the  gage  to  29.95,  and  the 
belt  common  pump  to  29.87,  the  firft  of  which  he  com¬ 
puted  to  indicate  a  rarefaction  to  600,  and  the  other  to 
230.  But  in  this  Hate  lie  again  found  that  a  piece  of 
damp  paper,  leather,  wood,  &c.  in  the  receiver,  reduced 
the  performance  in  the  fame  manner  as  before. 

But  the  moil  remarkable  phenomenon  was,  that  when  a  remark- 
lie  made  ufe  of  the  pear-gage  with  the  pump  cleared  from  able  phenol 
all  moiflure,  it  indicated  the  fame  degree  of  rarefaction  menotl 
with  the  barometer-gage but  when  he  expofed  a  bit 
of  paper  moiftened  with  fpirits,  and  thus  reduced  the 
rarefaCtion  of  the  pump  to  vvliat  he  called  50,  the  baro- 
meter-gage  {landing  at  29.4,  the  pear-gage  indicated  a 
rarefaCtion  exceeding  r  00,000  j  in  fhort,  it  was  not 
meafurable  ;  and  this  phenomenon  was  ahnoll  conftant. . 

Whenever  lie  expofed  any  fubilance  fufeeptible  of  eva¬ 
poration,  he  found  the  rarefaCtion  indicated  by  the  ba¬ 
rometer-gage  greatly  reduced,  while  that  indicated  by 
the  pear-gage  was  prodigionfly  increafed;  and  both  thefe 
eifeCls  were  more  remarkable  as  the  fubjeCl  was  cf  eafier 
evaporation,  or  the  temperament  of  the  air  of  the  cham¬ 
ber  was  warmer. 

This  uniform  refult  fuggefled  the  true  caufe.  Water  Accounted 
boils  at  the  temperature  212,  that  is,  it  then  con-^r* 
verted  in  o  a  vapour  which  is  permanently  elaftic  while 
of  that  temperature,  and  its  elaftic  iy  balances  the  pref- 
fure  of  the  atmofphere.  If  this  preiTure  be  diininifhcd 
by  rarefying  the  air  above  it,  a  lower  temperature  will 
now  allow  it  to  be  converted  into  elaftic  vapour,  and 
keep  it  in  that  flate.  Water  will  boil  in  the  receiver 
of  an  air-pump  tit  the  temperament  96,  or  even  under  it. 

Philofophers  did  not  think  of  examining  the  Ihte  of  the 
vapour  in  temperatures  lower  tlian  what  produced  ebul¬ 
lition.  ^  But  it  now  appears,  that  in  much  lower  heats 
than  this  the  fuperficird  water  is  converted  into  elaftic 
vapour,  which  continues  to  exhale  from  it  as  long  as 
the  water  kills,  and,  fupplying  the  place  of  air  in  the 
receiver,  exerts  the  fame  elafticity,  and  hinders  the  mer¬ 
cury  kom  rifing  in  the  gage  in  the  fame  manner  as  fo 
much  air  of  equal  elafticity  would  have  done. 

When  Mr  Nairne  was  exhibiting  thefe  experiments  Ex 4 r* 
to  the  Honourable  Henry  Cavendifh  in. 1776,  this  gen*  went*  i!~ 
tleman  informed  him  that  it  appeared  from  a  feries  ofhfoiuhig: 
experiments  of  his  father  Lord  Charles  Cavendifh,  that fhis  ac~ 
when  water  is  of  the  temperature  72  ,  it  is  converted CCU 
into  vapour,  under  any  preiTure  lefs  than  three-fourths 
of  an  inch  of  mercury,  and  at  41 g  it  becomes  vapour 
when  the  preiTure.  is- lefs  than  one-fourth  of  ah  inch  -. 

Even 
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Even  mercury  evaporates  in  this  manner  when  all  preffure 
is  removed.  A  dewy  appearance  is  frequently  obferved 
(Covering  the  infide  of  the  tube  of  a  barometer,  where 
we  ufually  fuppofe  a  vacuum.  This  dew,  when  viewed 
through  a  microfeope,  appears  to  beafet  or  detached 
globules  of  mercury,  and  upon  inclining  the  tube  io 
that  the  mercury  may  afeend  along  it,,  thefe  globules 
will  be  all  licked  up,  and  the  tube  become  clear.  1  he 
dew  which  lined  it  was  the  vapour  of  the  mercury  con- 
denfed  by  the  fide  of  the  tube;  and  it  is  never  .obferved 
but  when  one  fide  is  expofed  to  a  ftream  of  cold  air 
from  a  window,  &c. 

To  return  to  the  vapour  in  the  air-pump  receiver,  it 
muft  be  obferved,  that  &s  long  as  the  water  continues  to 
•yield  it,  we  may  continue  to  work  the  pump  ;  and  it 
will  be  continually  abftra&ed  by -the  barrels,  and  dif- 
charged  in  the  form  of  water,  becaufe  it  collapfes  as 
foQn  as  expofed  to  the  external  preffure.  All  this 
while  the  gage  will  not  indicate '  any  more  rarefa&ion, 
becaufe  the  thing  immediately  indicated  by  the  baro¬ 
meter-gage  is  diminifhed  elafticity  9  which  does  .riot  hap¬ 
pen  here.  When  all  the  water  which  the  temperature 
of  the  room  can  keep  elaftic  has  evaporated  under  a 
certain  preffure,  fuppofe  -r  inch  of  meicury,  the  gage 
(landing  at  29.5,  the  vapour  which  now  fills  the  re¬ 
ceiver  expands,  and  by  its  diminifhed  elaftic ity  the  gage 
rifes,  and  now  fome  more  water  which  had  been  attach¬ 
ed  to  bodies  by  chemical  or  corpufcular  attraction  is  de¬ 
tached,  and  a  new  fupply  continues  to  fupport  the  gage 
at  a  greater  height ;  and  this  goes  on  continually  till 
aim  oft  all  has  l>een  abftra&ed  :  but  there  will  remain  fome 
which  no  art  take  can  away ;  for  as  it  paffeS  through 
the  barrels,  and  gets  between  the  pifton  and  the  top,  it 
fueccflivcly  collapfes  into  water  during  the  afeeht  of  the 
pifton,  and  again  expands- into  vapour  when  we  pufh 
the  piflon  down  again.  Whenever  this  happens  there 
is  an  end  of  the  rarcfaCtion. 

wt  •  .  While  .this  operation  is  going  on,  the  air  comes  out 
vapour  rDot  along  with  the  vapour  ;  but  we  cannot  fay  in  what  pro- 
VTiiformly  p0rtion.  If  it  were  always  uniformly  mixed  with  the 
vapour,' it  would  diminifh  rapidly;  but  this  does  not 
appear  to  "be  the  cafe.  There  is  a  certain  period  of 
rarefaClion  in  which  a  tranfient  cloudinefs  is  perceived 
in  the  receiver.  This  is  watery  vapour  formed  at  that 
degree  of  rarefaCtion,  mingled  with,  but  not  diffolved  in 
or  united  with,  the  air,  otherwifeit  would  be  tranfpa- 
rent.  A  fimilar  cloud  will  appear  if  damp  air  be  ad¬ 
mitted  fuddenly  into  an  exhaufted  receiver.  The  va¬ 
pour,  which  formed  an  uniform  tranfparent  mafs  with 
•the  air,  is  -either  fuddenly  expanded  and  thus  detached 
from  the  other  ingredient,  or  is  fuddenly  let  go  by  the 
:air,  which  expands  more  than  it  does.  We  cannot  af¬ 
firm  with  probability  which  of  thefe  is  the  cafe  ^diffe¬ 
rent  compofitions  of  air,  that  is,  air  loaded  with  vapours 
from  different  fubftances,  exhibit  remarkable  differen¬ 
ces  in  this  refpeCti  But  we  fee  from  this  and  other 
phenomena,  which  fhall  be  mentioned  in  their  proper 
places,  that  the  air  and  vapour  are  not  always  intimately 
united ;  and  therefore  will  not  always  be  drawn  out  to¬ 
gether  by  the  air-pump.  But  let  them  be  ever  fo  con- 
fufedly  blended,  we  fee  that  the  air  muft  come  out  along 
with  the  vapour,  and  its  quantity  remaining  in  the  re¬ 
ceiver  muft  be  prodigioufly  diminifhed  by  this  affocia- 
tion,  probably  much  morethan  could  be,  had  the  receiver 
only  contained  pure  air. 
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Let  us  now  confer  what  mull  happen  in  the  pear-  A.r-pump, 
gage.  As  the  air  and  vapour  are  continually  drawn  off  ^ 
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from  the  receiver,,  the  air  in  the  pear  expands  and  goes  Cjr.feijuen* 
off  with  it.  We  (hall  fuppofe  that  the  generated  va-ce>  of  this 
pour  hinders  the  gage  from  rifing  beyond  29.5.  Uu- d'ffeientin 
ring  the  continued  working  of  the.  pump,  the  air  inar;(<  baro- 
the  pear,  whofe  elafticity  is  0.5,  (lowly  mixes  with  meter 
the  vapour  at  the  mouth  of  the  pear,  and  the  mix~  gages* 
ture  even  advances  into  its  infide,  fo  that  jf  the 
pumping  be  long  enough  continued,  what  is  1a  the 
pear  is  nearly  of  the.  fame  compofition  with  .  what  is 
in  the  receiver,  confiding  perhaps  of  20  parts  of  vapour 
and  one  part  ot  air,  all  of  the  elafticity  of  0.5* 

When  the  pear  is  plunged  ‘into  the  mercury,  and  the 
external  air  allowed  to  get  into  the  receiver,  the  mercu¬ 
ry  rifes  in  the  pear-gage,  and  leaves  not 

or  1  of  it  filled  with  common  air,  the  vapour  ha- 
1 200 

ving  collapfed  into  an  invifible  atom  of  water.  Thus 
the  pear-gage  will  indicate  a  rarefaCtion  of  1200,  while 
the  barometer-gage  only  fiiowed  60,  that  is,  (howed 
the  elafticity  of  the  included  fubftance  diminifhed  60 
times.  The  conclufiori  to  be  drawn  from  thefe  two 
meafures  (the  one  of  the  rarefaCtion  of  air,  and  the 
other  of  the  diminution  of  elafticity)  is,  that  the  matter 
with  which  the  receiver  was  filled,  immediately  before 
the  readmiflion  of  the  air,  confifted  of  one  part  of  in- 

condenfible  air,  and  1 200 


60 


or  20  parts  of  watery  vapour. 
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The  only  obfeure  part  of  this  account  is  what  relates  Difficulty 
to  the  compofition  of  the  matter  which  filled  the"  pear-  jjj  a^°unt‘ 
gage  before  the  admiflion  of  the  mercury'.  It  is  not  eafy  J^e°of 
to  fee  how  the  vapour  of  the  receiver  comes  in  by  a  nar-qhefe  con- 
row  mouth  while  the  air  is  coming  out  by  the  fame  paffage.  f.  quer.ces. 
Accordingly  it  requires  a  very  long  time  to  produce  this 
extreme  rarefaction  in  the  pear-gage  ;  and  there  are 
great  irregularities  in  any  two  fucceeding  experiments, 
as  may  be  feen  by  looking  at  Mr  Nairne’s  Account  of 
them  in  Philofophical  TranfaCtions,  Vol.LXVII.  Some 
vapours  appear  to  have  mixed  much  more  readily  with 
the  air  than  others  ;  and  there  are  fome  unaccountable 
cafes  where  vitriolic  acid  and  fulphureous  bodies  were 
included,  in  which  the  diminution  of  denfity  indicated  by 
the  pear-gage  was  uniformly  lefs  than  the  diminution  of 
elafticity  indicated  by  the  barometer-gage.  It  is  enough 
for  us  at  prefent  to  have  eftabliflied,  by  unqueftionable 
faCls,  this  production  of  elaftic  vapour,  and  the  necef- 
fity  of  attending  to  it,  both  in  the  conftruClion  of  the 
air-pump  and  in  drawing  refults  from  Experiments  exhi¬ 
bited  in  it.  '  l4g 

Mr  Smeaton’s  pump,  when  in  good  order,  and  pur- The  fupe- 
feClly  fiee  from  all  moiflure,’  will  in  dry  weather  rarefy  rionty  of 
air  about  600  times^  railing  the  barometer-gage  to  with- 
in  4s  of  an  inch  of  a  fi^e  barometer.  This  was  a  per-nc** 
formance  fo  much  fuperior  to  that  of  all  -others,  and  by  prove- 
means  of  Mr  Nairne’s  experiments  opened  fo  new  a  field  meats 
of  obfervation,  that  the  air-pump  once  more  became  a  ca¬ 
pital  inftrliment  among  the  experimental*  philofophers. 

The  caufes  of  its  fuperiority  were  alfo-fo  diftinCt,  that 
artifts  were  immediately  excited  to  a  farther  improvement 
of  tne  machine;  fo  that  this  becomes  &  new  epoch  in  its 
hiftory. 

This  is  one  imperfeClion  which -Mr  Smeaton  has  not 
attempted  to  remove.  The  difeharging  valve  is  (till  open¬ 
ed 


.Air-pump, 
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ed  againft  the  preffure  of  the  atmofphere.  An  author 
of  the  Swedifh  academy  adds  a  fubfidiary  pump  to  this 
valve,  which  exhaufts  the  air  from  above  it,  and  thus 
puts  it  in  the  fituation  of  the  pifton  valve.  We  do 
not  find  that  this  improvement  has  been  adopted  fo  as 
to  become  general.  Indeed  the  quantity  of  air  which 
remams  in  the  paffage  to  this  valve  is  fo  exceedingly 
little,  that  it  does  noffeem  to  merit  attention.  Suppo¬ 
sing  the  valve-hole  T\r  of  an  inch  wide  and  as  deep  (and 
it  need  not  be  more),  it  will  not  occupy  more  than-,'-, 
part  of  a  barrel  twelve  inches  long  and  two  inches 
wide. 

>  j?r  ?™eaton>  h!s  ingenious  conftruaion,  has  great¬ 
ly  diminished,  but  lias  not  annihilated,  the  obftruttions 
to  the  paffage  of  the  air  from  the  receiver  into  the  bar- 
rf'-  His_ fuceefs  encouraged  farther  attempts.  One  of 
the  hrlt  and  moft  ingenious  was  that  of  ProfefTor  Ruf- 
fel  of  the  univerfity  of  Edinburgh,  who  about  the  year 
1770  conftrufted  a  pump  in  which  both  cocks  and  valves 
were  avoided. 

The  pifton  is  fetid,  as  reprefented  in  fig.  2C.  and  its 
rod  paffes  through  a  collar  of  leather  on  the  top  of  the 
barrel.  This  collar  is  divided  into  three  portions  by 
two  brafs  rings  a,  b,  which  leave  a  very  fmall  fpace  round 
the  pifton  rod.  The  upper  ring  a  communicates  by 
means  of  a  lateral  perforation  with  the  bent  tube  ImL 
which  enters  the  barrel  at  its  middle  n.  The  lower  ring 
p  communicates  with  the  bent  tube  c  d,  which  commu¬ 
nicates  with  the  horizontal  paffage  de,  going  to  the 
middle  e  of  die  pump  plate.  13y  the  way,  however, 
it  communicates  alfo  with  a  barometer  gage  p  0,  ftand- 
ing  in  a  cittern  of  mercury  o,  and  covered  with  a 
glafs  tube  clofe  at  the  top.  Beyond  r,  on  the  oppofite 
eirenmference  of  the  receiver  plate,  there  is  a- cock  or 
plug/ communicating  with  the  atmofphere. 

The  pifton  rod  is  dofely  embraced  by  the  three  col¬ 
lars  of  leather  ;  but,  as  already  faid,  has  a  free  fpace 
ro,md_it  in  the  two  brafs  rings.  To  produce  this  pref- 
fure  of  the  leathers  to  the  rod,  the  brafs  rings  which  fe- 
jmrate  them  are  turned  thinner  on  the  inner  fide,  fo  that 
their  crofs  fedhon  along  a  diameter  would  be  a  taper 
wedge.  In  the  fide  of  the  pifton  rod  are  two  cavities 
fr,  t  s,  about  one-tenth  of  an  inch  wide  and  deep,  and 
of  a  length  equal  to  the  thicknefs  of  the  two  rings  <7,  b, 

•arid  the  intermediate  collar  of  leathers.  Thefe  cavities 
are  fo  placed  on  the  pifton-rod,  that  when  the  pifton 
if  apphed  to  the  bottom  of  the  barrel,  the  cavity  in 
the  upper  end  of  the  rod  has  its  upper  end  oppofite  to 
the  nng  a,  and  its  lower  end  oppofite  to  the  ring  l,  or 
to  the  mouth  of  the  pipe  c  d.  Therefore,  if  there  be  a 
void  in  the  barrel,  the  air  from  the  receiver  will  come 
trim,  the  pipe  cd  into  the  cavity  in  the  pifton  rod,  and 
by  it  will  get  paft  the  collar  of  leather  between  the  rings, 
and  thus  will,  get  into  the  fmall  iriterftice  between  the 
rod  and  the  upper  ring,  and  then  into  the  pipe  lm  n,  and 
into  the  empty  barrel.  When  the  pifton  is  drawn  np, 
the  lolid  rod  immediately  ffiuts  up  this  paflage,  and  the 
pi  on  drives  the  air  through  the  difeharging  valve  /. 

When  it  has  reached the  top  of  the  barrel,  and  is  dofely 

applied  toil,  the  cavity  qr  is  in  the  fituation  in  which 
ts  formerly  was,  and  the  communication  k  a  train  opened 
between  the  receiver  and  the  empty  barrel,  and  the  air 
rs  again  diffufed  between  them.  Puihing  down  the  pi- 
lton  expels  the  air  by  the  lower  difeharging  pipe  and 
valve  h  1 ;  and  thus  the  operation  -may  be  continued, 
v ol.  Jiv*  Fait  I, 


A  T  I  e  S; 

.  This  mull  be  acknowledged  to  be  a  moft 

nofavaTveG0niItUfiOn’  ^  Calkda  oock 

ever  md  it  hi  ,fT*r  °?P°fe  no  obftrudion  what- 
‘  ,  11  bas  *Ile  Superior  advantage  of  rarefying 

both  during  the  afeent  and  the  defeent  of  the  piffotf 
doubling  the  expedition  of  the  performance  and  th* 
operator  is  not  oppofed  by  the  preffiire  of  thTftmo 
fphere  except  towards  the  endof  each  ftroke.  The  et 
pedmon,  however,  13  not  fo  great  as  one  frould  expect  • 
for  nothing  is  going  on  while  the  pifton  is  i„ 
and  the  operator  muff  ft™  ,  .,,1  ,:F  ‘  ,  1S  in.  mot,on> 


5~kfjr- mUfl  ,ft°P  3  While ^  ”endrf  3 
ftroke,  that  the  air  may  have  time  to  come  through  this 

Bot  theX’f  difficult?  •P(irage’  t0  M  the  b*-rd. 

Jaut  the  chief  difficulty  which  occurred  in  the  execu. 
tion  arofe  from  the  clammy  oil  with  which  it  w3T 
ceflary  to  impregnate  the  collar  of  leathers.  Thefe  were" 
a  ways  m  a  ftateof  ftrong  compreffion,  that  thef might 
dofely  grafp  the  pifton  rod,  and  prefent  all  paffXof 
air  during  the  motion  of  the  pifton.  Whenever  there 
fore  the  cavities  .1.  the  pifton  rod  come  into  the  fituation^ 
neceffary  for  connefting  the  receiver  and  barrel,  thTo" 

“  <flueezed  into  them,  and  choaks  them  up.  He„cet 
always  happened  that  it  was  fome  time  after  the  ftroke 
before  the  air  could  force  its  way  round  the  niftnn  a 
caring  with  it  the  clammy  oil  which  choakeS  ."pThe 
tub tJmn;  and  when  the  rarefoaion  had  proceeded  a 
certain  lengtli,  the  dimimflied  elafticky  o/the  air  was 

Thedeath0o1fatie  ,-tS  thefe  oMnidfions. 

1  he  death  of  the  ingenious  author  put  a  flop  to  the 

improvements  by  which  he  hoped  to  remedy  thh  defeft 
and  we  have  not  heard  that  any  other  perfon  L.f 
attempted  it.  We  hive  Inft.. ;  n  •.  i_ P  hai  fince 

tifts  have  revived  Guericke’s  method  of  opening  the  bar 
rel-valve  during  the  laft  ftrokes  of  the  pumpTyaW 
a&ng  from  without.  We  ffiall  inlert  fo  much  of  tfos 

oftnS™a  “  ■“*  a**-**  — W 

Mr  s  2  titTs. 

which  has  in  its  middle  a  hollow  cylinder  CCFF^ ^°m’ 
jeaing  about  half  an  inch  into  X 

extending  a  good. way  downwards  to  FF.  The  W 
between  this  projeftion  and  the  fides  of  the  band  1! 

ST  y'a  T  DD’  over the  top  Qf  which  s 
ltrained  a  piece  of  oiled  filk  EE,  which  performs  the 

XtT  “  T  VC’  C°VennS  the  hole  CC.  But  this  hok 
isffilfed  up  by  a  piece  of  brafs,  or  rather  an  affimbkS 

of  pieces  forewed  together  GGHlfll.  It  couiifts  ff 

three  projecting  fillets  or  fhouiders  GG,  HH  IT  \vhirh 
form  two  hollows  between  them,  arid  which  a ie  fS 
with  rings  of  oiled  leather  OO-,  PF  firmi„  rr  '  d 
gethera  The  extreme  fillets  GG  li  are  ^ r°‘ 

meter  with  the  iniide  of  the  cylffide/ fo  a  I T!.  dU‘’ 
aftly,  and  the  whole  Huffed  with  oiled  leather  Aide  In 

sks-k;  as  k  ssr-,  tP* 

fillet  GG  there  k/onned  a  jhaUmv  "bom ^  ofaSh 
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Air-pump,  deep  and  4  wide.  Tins' dlffi  is  covered  with  a  thin  plate 
— ^-pSrced  with  a  grating  like  Mr  Smeaton’svalve-^at. 

There  is  a  perforation- VX  along  the  axis  of  this  piece, 
whkh  has  a  paffage  out  at  one  fide  H,  through  the 
middle  fillet.  Oppofite  to  this-pafTage,  and  in  the  fide  of 
the  cylinder  CCFF,  is  a  hole  M,  communicating  with 
the  conduit  pipe  MN,  which  leads  to  the  receiver.  Into 
the  lower  end of  the  perforations  fcrewed  the  pin KU 
whofe  tail  L  paffes  through  the  cap  FI  .  The  tail  i. 
is  conneded  with  a  lever  RQ^  moveable  round  the 
joint  O.  This  lever  is  pufhed  upwards  by  a  fpring, 
and  tluS  the  whole  piece  which  we  have  been  defcn- 
bing  is  kept  in  contaft  with  the  flip  of  oiled  filk  or 
valve  EE.  This  is  the  ufual  fituation  of  things. 

Now  fuppofe  a  void  formed  in  the  barrel  by  draw¬ 
ing  up  the  pifton  ;  the  elafticity  of  the  air  in  the  re¬ 
ceiver,  in  the  pipe  NM,  and  in  the  paflhge  XV,  wifl 
prefs  on  the  great  furface  of  the  valve  expofed  througn 
the  grating,  will  raife  it,  and:  the  pump  will  perform 
Secifely  as  Mr  Smeaton’s  does.  But  fuppofe  the  rare- 
fodion  to  have  been  fo  long  continued,  that  the  air  is 
no  longer  able  to  raife  the  valve  ;  this  will  be  fem  by 
the  mercury  rifrng  no  more  m  the  pump-gage.  When 
this  is  perceived,  the  operator  muft  prefs  with  his  foot 
on  the  end  R  of  the  lever  RQ.  This  draws,  down  the 
pin  KL,  and  with?-  it.  the  whoTc  hollow  plug  with  its 
grated  top.  And  thus,,  inftead  of  raffing  the  valve  from 
its  plate,  the  plate  is  here  drawn  down  from- the  valve. 
The  air  now  gets-  in-  without  any  obftru&ion  whatever, 
and  the  rarefadion  proceeds  as  long  as  the  pilton  riles. 
When  it  is  at  the  top  of  the  barrel,  the  operator  takes 
his  foot  from  the  lever,  and  the  fpraig  preffe?  up  the 
plug  again  and  fhuts  the  valve.  The  pifton  rod  paffes 
through  a  collar  of  leather,  as  in  Mr  Smeaton  ?  pump, 
and  the  air  is  finally  difcharged  through  aamutward 
valve  in  the  top  of  the  barrel.  Thefe  parts  have  nothing 

peculiar  in  them.  . 

This  is  an  ingenious  contrivance,  iimilar  to  what 
was  adapted  by  Guericke  himfelf;-  and  we  have  no  doubt 
©f  thefe  pumps  performing  extremely  well  ir  carefully 
made ;  and  it  feems  not  difficult  to  keep  the  plug  per¬ 
fectly  air-tight  by  fupplying  plenty  of  oil  to  the  lea¬ 
thers.  We  cannot  fay,  however,  with  precifion  what 
may  be  expected  from  it,,  as,  no  account  has  been  given 
of  its  effefts  befides  what  Mr  Cavallo  publiffied  in,  Pht- 
lofophical  Tranfaaions  1.783,  where  he  only  fays,  that 
when  it  had  been  long  ufed',  it  had,  in  the  courfe  of 
fome  experiments;  rarefied  600  times. 

Aiming  ftill  at  the  removing  the  obftru&ions  to. 
the  entry  of  the  air  from  the  receiver  into  the  bar¬ 
rels,  Mr  Prince,  an.  American,  has  conftruded  a  pump 
in  which  there  is  no  valve  or  cock  whatever  be¬ 
tween  them.  In  this  pump  the  pifton  rod  paffes 
through  a  collar  of  leathers,  and  the  air  is  finally  dif¬ 
charged  through  a  valve,  as  in  the  two  laft.  But  we 
are  chiefly  to  attend,  in  this  place,  to  the.  communi¬ 
cation  between  the  barrel  and  the  receiver.  The  barrel 
widens,  below,  into  a  fort  of  eiftem  ABCD  (fig.  27.), 
communicating  with  the  receiver  by  the  pipe  EF.  As 
foon,  therefore,  as  the  pifton  gets  into  this  wider  part, 
where  there  is  a  vacancy  all  round  it,  tlie  air  of  the  re¬ 
ceiver  expands  freely  through  the  paffage  EEE  into 
the  barrel,  in  which  the  defeent  of  the  pifton  had  made 
a  void.  When  the  pifton  is  again  drawn  up,  as  foon 
as  it  gets  into  the  cylindric  part  of  the  barrel,  which 


t*4 
By  Prince, 


Plate 

CCCCI1. 


A  T  I  C 

it  exadly  fills,  it  carries  up  the  air  before  It,  and  ex- /tmpump, 
pels  it  by  the  top  valve;  and,  that  this. may  be  done  ' 

more  completely,  this  valve  opens  into  a  fecond  barrel 
or  air-pump  whofe  pifton  is  rifrng.  at  the  fame  time, 
and  therefore  the  valve  of  communication  (wW 
difeharging  valve  of  the  primary  pump)  opens  with  the 

fame  facility  as  Mr  Smeaton’s  pifton  valve.  While  the 
pifton  is  riling,  the  air  in  the  receiver  expands  into  the 
barrel ;  and  when  the  pifton  defeends,  the  air  in  the 
barrel  again  coUapfes  till  the  pifton  gets  again  into  the 
ciftern,  when  the  air  paffes  out,  and  fills_the  evacuated 
barrel,  to  be  expelled  by  the  pifton  as  before. 

No  diftind-  account  has  as  yet  been  given  of  the  per¬ 
formance  of  this  pump.  We  only  learn  that  great  int 
conveniences  were  experienced  from  the  ofcillations  of 
the  mercury  in  the  gage.  As  foon  as  the  pifton  comes 
into  the  ciftern,  the  air  from  the  receiver  immediately 
ruflies  into  the  barrel,  and  the  mercury  ffiootsup  in 
the  gage,  and  gets  into  a  ftate  of  ofcillation.  The  fub- 
fequent  rife  of  the  pifton  will  frequently  keep  time  with 
the  fecond  ofcillation,  and  increafe  it.  The  defeent  ot 
the  pifton  produces  a  downward  ofcillation,  by  allow¬ 
ing-  the  air  below  it  to  collapfe  ;  and,  by. improperly 
*  timing  the  ftrokes,  this  ofcillation  becomes  fo  great  as 
to  make  the  mercury  enter  the  pump-  To  prevent  this, 
and  a  greater  irregularity  of  working  as.  a  condenier, 
valves  were  put  in  the  pifton:  but  as  thefe  require 
force  to  open  them, -the  addition  feemed  rather  to  in¬ 
creafe  the  evil,  by  rendering  the  ofcillations  more  fimul- 
taneous  with  the  ordinary  rate  of  working.  I  f  this  could 
be  got  over,  the  conftrudion  feems  very  promifmg. 

It  appears,  however,  .of  very  difficult  execution.  It  has 
many  long,  {lender,  and  crooked  paffages,  which  mult 
be  drilled  through  broad  plates  of  brafs,  fome  of  them 
appearing  fcarcefypradicable.  Itisrare  to  find  plates  and 
other  pieces  of  brafs  without  air-holes,  which  it  would 
be  very  difficult  to  find  out  and  to  clofe  ;  and  '.t  mult 
he  very  difficult  to  clear  it  of  obrtrudions  :  fo  that  it 
appears  rather  a  fuggeftion  of  theory  than  a  thing  war¬ 
ranted  by  its  adual  performance.  /  pj 

Mr  Lavoifier,  or  fome  of  the  naturalifts  who  wereRy 
occupied  in  concert  with  him  in  the  inveftigation  of  the-fier,; 
different  fpecies  of  gas  which  are  difengaged.fi  om  bo¬ 
dies  in  the  courfe  of  chemical  operations,  has  eontiived 
an  air-pump  which  has  great  appearance  of  fimplicity, 
and,  being  very  different  from,  all  others*  deferves  to  be¬ 
taken.  notice  of.  . 

It  conhfts  of  two  barrels  /,  w,  %.  28.  with  fohd  pil¬ 
lions  k  k.  The  pump-plate  ^is  piereed  at  its  centre  s 
with  a?  hole  which  branches  towards  each  of  the  barrels*? 
as  reprefented  by  c  d,  ce .  Between  the  plate  and  the: 
barrels  Hides  another  plate  hi,  pierced  in  the  middle  with* 
a  branched  hole /Vi  g,  and  near  the  ends  with  two  holes* 
h  hy,i  /,  which  go-  from  its  underfide  to  the  ends.  The 
holes  in  thefe  two  plates  are  fo  adjufted,  that  when  the 
plate  h  i  is  drawn  fo  far  towards  h  that  the  hole  1  comes 
within  the  barrel  m,  the  branch  dj  of  the  hole  in  the 
middle  plate  coincides- with  the  branch  c  d  of.  the  upper 
plate*  and  the  holes  erg  are  ihut.  Thus,  a  communi¬ 
cation  is  eftablilhed  between  the  barrel  /  and  the  re¬ 
ceiver  on  the  pump*plate,  and  between  the  barrel  m  and- 
the  external  air.  Tn  this -fituation  the  barrel  /  w ill  ex>- 
hauft,.  and  m  will  difeharge.  When- the  pifton  of 
/  is  at  its  mouth,  and  that  of  m  touches  its  bottom,  the 
Aiding  plate  is  drifted  over  to  the  other  iide,  £0  that 
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^W.^oinmumcatejwltli  the  receiver  through  the  paffage 
|rf,  ec,  and  l  communicates  with  the  air  by  the  paflages 

fij*  ?reV1'dent  t,iiat.this  fl;dinS  P'«e  performs  the  of- 

ner  LAlT^\ln  an€ry  beaUt!ful  and  flmP,e  ™n- 
of  the  ti^'l  r  thC  Plft°nS,  apply  d0fe  to  th«  ends 
wdl  bc1  ^Af°TSt0  e1xPel.t,le  whole  air,  the  pump 
vvill  be  perfedl.  It  works,  indeed,  againft  the  whole 

H®.  of  th5  externa!,  a,r-  But  this  may  be  avoided 
by  putting  valves  on  the  holes  h,  i;  and  (hefe  can  do 
no  harm,  becaufe  the  air  remaining  in  them  never  gets 
back  into  the  barrel  till  the  pifton  be  at  the  farther 
end,  and  the  exhauft.on  of  that  ftroke  completed.  But 
the  beft  workmen  of  London  think  that  it  will  be  in¬ 
comparably  more  difficult  to  execute  this  cock  (for  it 

it  ffiSTbe  -at‘  rfUai  f0mi)’  in  fuch  a  man"«  that 
and  7h«V  •  gh  uand  ye‘  m°Ve  with  tolerable  eafe, 
and  that  it  is  much  more  liable  to  wearing  foofe  than 

common  cocks.  No  accurate  accounts  have  been  re¬ 
ceived  of  its  performance.  It  mull  be  acknowledged 

a  meJbSHm°fUS’  a,ld  ,ltmay  fuggeft  to  an  intelligent  artift 
method  of  combining  common  conical  cocks  upon 
one  axis  fo  as  to  anfwer  the  fame  purpofes  much 
more  effe&ually ;  for  which  reafon  we  have  inferted  it 

■Cuthbert.  To  rt"1  ^  m  fllaU  mention  is  that 

*”•  P,i'h-d  b7  Cuthbertfon  philofophical  inftrument- 

detZ  Wf^  ZdT  HJS  pUmP  has  ft,ch  evi¬ 

dences  of  its  perfedlion,  that  we  can  hardly  expeft  or 

wilh  for  any  thing  more  complete.  But  we  muft  be 
allowed  to  obferve,  beforehand,  that  the  fame  con- 
ltrua.on  was  invented,  and,  in  part,  executed  before 
the  end  of  .779.,  by  Dr  Daniel  Rutherford,  now  pro- 
felfor  of  botany  ,n  the  univerf.ty  of  Edinburgh,  who 
was  at  that  time  engaged  in  experiments  on  the  pro- 
du&on  of  air  during  -the  combuftion  of  bodies  in  con- 
tadt  with  nitre,  and  who  was  vaftly  defirous  of  pro- 
cunng  a  more  compile  abftraftion. of  pure  aerial  mat¬ 
ter  than  could  be  effrifted  by  Mr  Smeaton’s  pump. 
Bhe  compiler  of  this  article  had  then  an  opportunity 
of  perufing  the  Doftor’s  diflertation  on  ahisfobjea^ 
hich  was  read  in  the  Philofophical  Society  of  Edin- 
burgh  In  this  diflertation  the  Doftor  appears  fully 
arPP"ft'd.?f  tbe  ex11??1?e  of  Pute  vital  air  in  the  ni¬ 
ff?  m  as  Its;ch>ef  ingredient,  and  as-the  caufe,  of 
its  molt  remarkable  phenomena,  and  to  want  but  a 

of  Mr  t  L  ?°VCnw  which  haye  ennobled  the  name 
of  Mr  Lavoifier.  -He  was  particularly  anxious  to  ob¬ 
tain  apart  this  diftmgmfoing  ingredient  in  its  compofi- 
t  on,  and,  for  tins  .purpofe,  ,to  .  afeftrad  completely 
fiom  the  veflel  in  which  he  fubjeded  it  to  examination^ 
eveiy  particle  . of  eiaftK:  rtatt'er.  The  .writer  of  this  ar¬ 
ticle  propofed  to  .him  to  cover  the.-bottom  of  Mr  Smea- 

T,h.‘  fotne  aammy  matter,  which  foould 
take  hold  of  the  bottom  valve,  and  Jlart  it  when  the  pi- 
fton  was- dmwn  up.  A  few  days  after,  the  Dodor  iliow- 

Sr^dr?g  °f  a  PumP’  having  a  conical  me- 
ta  Valve'm.the  bottom,  furniffied  with. a  long  flender 

rldi"g  ln,  the.'nfide  of  the  pifton-rodgwith  a 
gentlo  .ridtion,  Sufficient  for  lifting  the  valve,  and  fe- 
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??d  TTl  S  crhance  °f  fal1ure  hy  a  fPrInff  a-top,  Air-pump, 
wlneh  took  hold  of  a  notch  in  the  infide  of  the  pifton- - 

lod  about  a  quarter  of  an  inch  from  the  lower  end  fo 
as  certainly  to  lift  the  valve  during  the  laft  quarter  of 

S  f  11h^ executed  a  valve  on  this  principle,  and 
uUy  fatisfied  with  its  performance.  But  having 
already  confirmed  his  doftrines  refpefting  the  nitrouf 
acid  by  incontrovertible  experiments,  his  wiflies  to  am- 
prove  the  air-pump  loft  their  incitement,  and  he  thought 

Z  ll  f  u  5  anfd  r'0nff  after  this,  the  ardour* of 
*7  Ph  °r°P.hers  of  ,thc  Teylerian  Society  at  Haerleiu 
and  4™fterdam  excited  the  efforts  of  Mr  Cutlibertfon, 
their  inftrument-maker,  to  the  fame  purpofe,  and  pro- 

Welafi^^  Pr?ft  a.lr-Pu™P  that  haa  yet  appeared. 

give  a  defcnption  of  it,  and  an  account  of  its 
performance,  in  the  inventor’s  own  words. 

Cuthbertson’s  Air-Pump . 

Plate  CCCCVIII.  is  a  perfpeftive  view  of  this  ,0 

pW  WThefetW°rnCiPKga§-eS  fcreWed  into  the!r 
places.  Thefe  need  not  be  ufed  together,  except 

m  cafes  where  the  utmoft  exaftnefs  is  required.  In 

common  experiments  one  of  them  is  removed,  and  a 

ftop-forew  put  in  its  place.  When  the  pear-gage  is 

ufed,  a  fmaU  round  plate,  on  which  the  receiver  may 

ftand,  muft  be  firft  ferewed  into  the  hole  at  A  ;  but  this 

aU  tbe  rt?PPed  °n  °ther  ?ccafl0ns  with  «  ferew.  When 
ed  the  ft^  fag6S  77  ufed’  and  tIle  receiver  is  exhauft- 
be’  Z  ft°P'fcrew  ^  at  the  bottom  of  the  pump,  muft 
be  unferewed,  to  admit  the  air  into  the  receiver-  but 
when  they  are  not  -all  ufed,  either  of  the  other  ftop! 
ferews  will  anfwer  this  purpofe.  ^ 

Fig.  2.  rep  refen  ts  a  crofs-bar  for  preventing-  the  bar- 
rds  from  being  fhaken  by  working  the  pump  fr  by  any 
acadent.  Its  place  in  fig.  1 .  ;s  reprefented  by  the7 doN 
ted  lines,  it  is  confined  in  its  place,  and  kept  clofe 

d°T,0n  ,the  barrels  by  two  flips  of  wood  NN,^  which 
muft  be  drawn  out,  as  weft  as  the  ferews  00,  when 
the  pump  is  to  be  taken  afunder. 

of  the16  CCCCIX-  is, a  fea‘on  of  a11  tbe  working  parts 

E  nh  b?UmP’  CXCept  the  whed  “d  rack,  in  which  there 
is  nothing-  uncommon. 

•.  F‘f '  I*i18  a  fcCtion  of  one  of  .the  barrels,  with  all 
ks  internal  parts ;  and  fig.  2,  ct9  4,  and  c  are  diflV 

theba811]  r°\  thn  pift°n’  Pr0PO!'tfoned  to  the  sfize  of 
the  barrel  (a), and  to  one  another. 

•  In  fig.  1.  CD  reprefents  the  barrel,  F  the  collar 

of  leathers,  G  a  hollow  Cylindrical  veffel  to  contain 

01,  R  is  alfoan  oil-veffel  to  receive  the  .oil  which  is 

diawn,  along  with  the  air,  through  the  hole  a  a,  when 

the p,fton  is  drawn  upwards;  and,  when  this  is  full,  the 

theoil-veM  f”  a)ong  the  tube  T,  into 

the  oil  veffel  G.  t  o  js  a  wire  which  is,  driven  upwards 

fooTalW^b6  °  r  YIlK  P.afraSe  of  the  air;  and  as 
foon  as  this  has  efcaped,  it  falls  down -again  by  its  own 

weight,  fonts  up  the  hole,  and  prevents  all  return  of 
the  airmto  the  barrel.  At  t/ri.  are  fixed  two  pieces 
pf  brafs,  to  keep  the  wire  to  in  a  vertical  direction, 
that  it  may  accurately  fout  the  hole.  PI  is  a  cyi;ndr;I 
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.  cal  wire  or  rod  which  carries  the  pifton  I,  And  is  made 
•  Slow  to  receive  a  long  wir egg,  which  opens  and 
rnu  sThe  hole  L;  and  on  the  other  end  of  the  wire 
Ori  fcrewed  a  nut,  which,  by  flopping,  in  the  narrow- 
S  part  of  the  hole,  prevents  the  wire  from  being 
driven  up  too  far.  This  wire  and  fcrew  are  more  ciear^ 
COCCI}",  ly  ieen  in  fie.  2.  and  6  ;  they  Aide  in  a 

JierrV,  fig?  a.  and  J.  in  the  middle  p.ece  of  the  pifton. 
>Tg.  4-  and  5.  are  the  two  mean  parts  which  con^ofe 
the  prfton,  and,  when  the  pieces  3-  ^d  6  are  added  to 
it,  the  whole  is  reprefented  by  fig.  a.  Tf  S-  “ 
of  brafs  of  a  conical  form,  with  a  ^ 

tom.  A” long  hollow  fcrew  is  cut  in  it,  about  t  ot  its 
length,  and  the  remainder  of  the  hole,  in  which  there 
is  no  fcrew,  is  of  about  the  lime  diameter  with  tl£ 
ferewed  part,  except  a  thin  plate  at  the  end,  which  u 
of  a  width  exaftly  equal  to  the  tlucknefs  of  gg.  1  hat 
part  of  the  infide  of  the  conical  brafs  m  which  no  thread 
is  cut,  is  filled  with  oiled  leathers  with  holes  through 
-which  g  f  can  Aide  ftiffly.  There  is  alfo  a  male  fcrew 
with  a  hole  in  it,  fitted  to  gg,  ferwng  to  comprefs  the 
leathers  r  r.  In  fig.  4-  13  the  outfide  of  the  F 

fton,  the  infide  of  which  is  turned  fo  as  exaftly  to  fit 

the  outfide  of  fig*  5-.  b  \  are  round  leathers  about  6o 
in  number,  cc  is  a  circular  piece  of  brafs  of  the  fize  of 
the  leathers,  and  dd  is  a  fcrew  ferving  to  comprefs  them. 
The  fcrew  at  the  end  of  fig.  3.  is  made  to  fit  the  fcrew 
in  fig.  C.  Now  if  fig.  6.  be  puftied  into  fig.  5 ,  this  in¬ 
to  fit.  4,  and  fig.  3.  he  ferewed  into  the  end  of  fig.  5. 
thefe  Will  compofe  the  whole  of  the  pifton,  as  repre¬ 
fented  in  fig.  z.  H  in  fig.  I.  reprefents  the  fame  part 
as  H  in  fig.  2,  and  is  that  to  which  the,  rack  is  fixed. 

If  therefore,  this  be  drawn  upwards,  it  will  caufe  fig.  5. 

to  (hut  clofe  into  fig.  4.  and  drive  °1ut.the.,fr  above 
it  *  and  when  it  is  puftied  downward,  it  will  open  as 
far  as  the  (boulder  00  will  permit,  and  fuffer  air  to 
pafs  through.  A  A  fig.  7*  ^  the  receiver  plate,  BB  1$ 
a  long  fquare  piece  of  brafs,  ferewed  into  the  under 
fide  of  the  plate,  through  which  a  hole  is  drilled  corre- 
fponding  to  that  in  the  centre  of  the  receiver-plates 
and  with  three  female  ferews  b,b,  t.  , 

The  rarefaftion  of  the  air  in  the  receiver  is  effeaed 
as  follows.  Suppofe  the  pifton  at  the  bottom  of  the 
haiTel.  The  infide  of  the  barrel,  from  the  top  of  the 
pifton  to  a>  contains  common  air.  When  the  rod  is 
drawn  up,  the  Upper  part  of  the  pifton  flicks  fall  in 
the  barrel  till  the  conical  part  conne&ed  with  the  rod 
fhuts  the  conical  hole,  and  its  fhoulder  applies  clofe  to 
its  bottoihi  The  pifton  is  now  fhut,  and  therefore  the 
whole  is  drawn  up  by  the  rack-work,  driving  the  air 
before  it  through  the  hole  a  /?,  into  the  oil-veftel  at  R, 
and  out  into  the  rooih  by  the  tube  T.  The  pifton  will 
then  be  at  the  top  of  the  barrel  at  a,  and  the  wire  gg 
■Will  (land  nearly  as  reprefented  in  the  figure  juft  raifed 
from  the  hole  L,  and  prevented  from  rifing  higher 
by  the  nut  O.  During  this  motion  the  air  will  expand 
in  the  receiver,  and  come  along  the  bent  tube  m  into 
the  barrel.  Thus  the  barrel  will  be  filled  with  air, 
which,  as  the  pifton  riles,  will  be  rarefied  in  proportion 
as  the  capacity  of  the  receiver,  pipes,  and  barrel  is  to 
the  barrel  alone.  When  the  pifton  is  moved  down  again 
by  the  rack-work,  it  will  force  the  conical  part  fig.  5. 
Out  of  the  hollow  part  fig.  4.  as  far  as  the  (boulders  a  a  5 
fig.  2.  will  reft  on  a  a  fig.  4,  which  will  then  be  fo 
far  open  as  to  permit  the  air  to  pals  freely  through  it, 
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while  at  the  fame  time  the  end  of  gg  h  forced  agamftAjr- 
the  top  of  the  hole,  and  fhuts  it  in  order  to  prevent 
any  air  from  returning  into  the  receiver.  Thus  the 
piftort,  moving  downwards,  Men  the  air  to  pafs  out 

between  the  fides  of  fig.  4-  a“d  5-  *  *?d’ 
the  bottom  of  the  barrel,  will  have  the  column  of  air 
above  it;  and,  confequently,  when  drawn  upwards  it 
will  (hut,  and  drive  out  this  air,  and,  by  Opening  the 
hole  L  at  the  fame  time,  will  give  a  free  palfage  to 
more  air  from  the  receiver.  This  procefs  being  con¬ 
tinued,  the  air  of  tlie  receiver  will  be  rarefied  as far 
an  its  expanjive  ponuer  •will permit .  For  m  this  machine 
there  are  no  valves  to  be  forted  open  by  the  elafticity 
of  the  air  in  the  receiver,  which  at  laft  it  is  unable  to 
effeft.  There  is  therefore  nothing  to  prevent  the  air 
from  expanding  to  its  utmoft  degree.  _  * 

It  may  be  fufpefted  here,  that  as  the  air  mull  elcapb 
thro’  the  difeharging  pafiage  ac,  Plate  CCCCIX.  fig.  U 
ao-ainft  the  preffure  of  a  column  of  oil  and  the  weight 
Of  the  wire,  there  will  remain  in  this  palfage  a  quanti¬ 
ty  of  air  of  confiderable  denfity,  which  will  expand 
again  into  the  barrel  during  the  defeent  of  the  pillon, 
and  thus  put  a  Hop  to  the  progrefs  of  rarefaftion.  This 
is  the  cafe  in  Mr  Smeaton’s  pump,  and  all  which  have 
valves  in  the  pifton.  But  it  is  the  peculiar  excellency 
of  this  pump,  that  whatever  be  tlie  denfity  of  the  air 
remaining  in  a  c,  the  rarefaftion  will  Hill  go  on.  It  is 
worth  while  to  be  perfectly  convinced  of  this.  Let  us 
fuppofe  that  the  air  contained  in  a  c  is  ria  part  of  tlie 
common  air  which  would  fill  the  barrel,  and  that  the 
capacity  of  the  barrel  is  equal  to  that  of  the  receiver 
and  paflages,  and  that  the  air  in  the  receiver  and  bar¬ 
rel  is  of  the  fame  denfity,  the  pifton  being  at  the  bot¬ 
tom  of  the  barrel :  The  barrel  will  therefore  contain 
-rurs  Parts  °f  its  natural  quantity,  and  the  receiver 
NoW  Jet  the  pifton  be  drawn  Up.  .  No  aif  will 
be  difeharged  at  a  c,  becaufe  it  will  contain  the  whole 
air  which  was  in  the  barrel,  and  which  has  now  col- 
lapfed  into  its  ordinary  bulk.  But  this  does  not  in  the 
lead  hinder  the  air  of  the  receiver  front  expanding  into 
the  barrel,  and  diffufing  itfelf  equally  between  both. 
Each  will  now  contain  of  their  ordinary  quantity 

when  the  pifton  is  at  the  top,  and  a  c  will  contain  ris 
as  before,  or  t^.  Now  pu(h  down  the  pifton.  The 
hole  L  is  inftantly  (hut,  and  the  air  in  a  c  expands  in¬ 
to  the  barrel,  and  the  barrel  now  contains  -rs^  When 
the  pifton  has  reached  the  bottom,  let  it  be  again  drawn 
up.  There  will  be  tsStt  difeharged  through  r,  and 
the  air  in  the  receiver  will  again  be  equally  diftributed 
between  it  and  the  barrel.  Therefore  the  receiver  will 

2  V 

'iooo' 


flow  contain — * — .  When  the  pifton  reaches  the  bot^ 
IOOO 

tom,  there  will  be^~ in  the  barrel.  When  again 
7  IOOO 


drawn  up  to  the  top,  there  will  be  |Q~  difeharged 
and  the  receiver  will  contain' 


reaches  the  bottom,  there  will  be 


iooo 

■  1  i  and  when  the  pifton* 

IOOO*  r 

III 


IOOO 


At  the 


°-TF 


next  ftroke  the  receiver  will  contain  only  Yooo* 


&c. 


Thus  it  appears*  that  notwithftanding  the  rhis  which 

alwav* 
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Afr^tJhip.  always  expands  back  again  >put  6f  the  holt  a  c  into  the 
barrel,  the  rarity  of  the  air  in  the  receiver  will  be 
doubled  at  every  ftroke.  There  is  therefore  no  need 
of  a  fublidiary  air-pump  at  r,  as  in  the  American  air- 
purnp-,  and  in  the  Swedilh  atteiiYpt  to  improve  Sihea- 
ton’s. 

Ih  tiling  this  air-'pntnp  no  particular  dire&io'ri's  are 
rieCeffary,  nor  is  any  peculiar  care  heceflhfy  for  keeping 
it  m  order,  except  that  the  oil-Veffel  A  be  always  kept 
about  half  full  of  oil  TTT1  1  ’  -  P 
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IO9. 


without  bemg  ufed,  it  will  be  proper  To  di*aw  a  table- 
Ipoonful  bf  ohve-oil  through  it,  by  pbuting  it  into  the 
hole  m  the  middle  of  the  receivet-plate  when  the  bi- 
ftbn  is  at  the  bottom^  of 5  the  batrel.  Then  by  wotk- 
mg  the  pdt6n,  the  oil  will  be  drawrt  through  all  the 
pans  bf  the  pump,  and  the  fhtplus  will  be  drived 
through  the  tube  T  into  the  oil-veflel  G*  Near  the 
top  of  the  piftbii-rod  at  H  there  is  a  hole  Which  lets 
fome  oil  into  the  infide  bf  the  rod,  which,  gets  at  the 
collar  of  leathers  r  r,  and  keeps  the  wire  g g  air-tight. 

.  Wh^  ^  P*mP  *s  fot  condenfatiori  at  the  fame 
tmie  that  it  rarefies,  or  feparately,  the  piece  contain-' 
Pla>e  the  bent  tube  T  miift  be  removed*  and  fig.  8.  put 
CCCC1X.  into  its  place,  and  fixed  by  its  ferews.'  Fig*  8.  as  dnaWii 
in  the  plate,  is  intended  for  a  double  barreled  pump.  But 
for  a  Angle  barrel  only  one  piece  is  ufed,  reprefented  by 
taay  the  double  piece  being  cut  off  at  the  dotted 
line  a  a.  In  this  piece  is  a  female  fcreW  to  receive 


1  ufed  a  fecond  gage,  which  I  fhall  call  a  double  A?r-pump. 
fyphon.  See  Plate  CCCCIX.  fig.  9.  This  was  alfo 
prepared  with  the  utmoft  care.  I  had  a  fcale  for  mea- 
lurmg  the  difference  betweeri  the  height  of  the  co- 
fomns  m  the  two  legs.  It  was  an  inch  long,  and 
divided  as  the  former,  and  kept  in  a  truly  vertical  po- 
,  °n  by  fufpending  it  from  a  point  with  a  weight 
hung  to  it,  as  reprefented  in  the  figure.  Upbn  compa¬ 
ring  thefe  two  gages,  I  always  found  them  to  indicate 


When  the  n.ltnh  W  j  1  *  ‘  °  SaSes«  1  always  round  them  to  indicate 

w  fien  the  primp  has  Hood  long  the  fame  degree  of  rarefaftion.  I  alfo  ufed  a  Dear  sr-ure 
will  be  proper  to  draw  a  tahle- '  though  it.  “  _  r  X  .  u  .  a  pear-gage, 


though  the  moil  lriiperfeft  of  all,  in  order  to  repeat 
the  curious  experiments  of  Mr  Nairne  and  others.” 

When  experiments  require’  the  utmoft  rarefying 
povver  of  the  pump,  the  receiver  mult  not  be  placed 
on  leather,  either  oiled  or  foaked  in  water,  as  is  ufually 
done  The  pump-phte  and  the  edge  of  the  receiver 
mult  be  ground  very  flat  and  true,  arid  this  with  very 
fine  emery,  that  ho  roughnefs  may  remain.  The  plate 
ol  the  pump  fnuft  then  be  wiped  very  clean  and  very 
dry,  arid  the  receiver  rubbed  with  a  warm  cloth  till  it 
become  electrical.  The  receiver  being  now  fet  on  the 
plate,  hog’s  lard,  either  alone  or  mixed  with  a  little 
oil,  which  has  been  cleared  of  Water  by  bbiling,  mull 
be  fmeared  round  its  outf.de  edge.  In  this  condition 
.pump  "Tlil  rarefy  Its  utmoft,  mid  what  ft  ill  remains 
m  the  receiver  will  be  permanent  air.  -  Or  a  little  of  this 
compofition  may  be  thinly  fmeared  on  the  pump-plate ; 
this  will  prevent  all  rift  of  fcratching  it  with  the  edge 


the  endofia  long  btafs  tube,  to  which  a  bladder  (if  of  the  receiver  -«f  "r“““6  £  -.«.»«=  cugC 

.*.  V  a  long  dried  before1  JSTlSSfc  U'Mt 


glifs,  properly  feciired  for  this  purpofe,  mrift  be 
ferewed.  Then  the  air  which  is  abftra&ed  from  the 
Receiver  on  the  pump-plate  will  be  forced  into  the  blad¬ 
der  or  glafs.  But  if  the  pump  be  double,  the  appa¬ 
ratus  fig.  g.  is  ufed,  and  the  long  btafs  tube  ferewed 
at  r. 


pofitlon,  Which  muff  be  cleared  of  all  water  by  the 
hilt  boiling,  will  anfwer  very  well,  and  is  expeditious, 
when  receivers  are  to  be  frequently  drifted.  Other 
fathers  fhould  be  at  hand  foaked  in  a  compofition  con- 


...  - - d  foaked  in  a  compofition  con¬ 

taining  a  little  rofin.  This,  gives  it  a  clamminefs  which 

Fig.  p.  arid  lb.  reprefent  the  twp  gageS,  Which  will  iofots  bft  '"^rmeable  tb  air,  arid  is  very  proper  at  all 
be  fufficiently  explained  afterwards.  Tig.  (1  is  ferewed  nerimem  P,Um.P’.  a?d  aP  apparatus  for  pneumatic  ex- 

into  1 1,  or  into  the  fetew  at  the  other  e^d  of  fit  ,  L  u  A  “  19  ,fnPoffiUe  t0  render  the  pear-gage 

and  fig.  I0.  into  the  ferew  fl  b  fig.  T  7’  p:,ftS  6f  tlle  aPParatus,  there  wifi  be 

T[  n  be  'lfed  as  a  fingle  pump,  either  to  rarefy  or  gages™  7  °me  Vanat’on  between  dlis  and  the  other 
Condenfe,  the  forew  K,  which  fattens  the  rack  to  the  S  m  •.  •  .  . 

piftori-rod  H,  (null  be  taken  out.  Then  turning  the  of  th  €n  IS  °”  T  lriten.ded  to  ibow  the  utmoft  power 

winch  till  H  i,  depreffed  as  low  as  poffib  tCtt  il  of  CT’rTth°Ut  ,mtending  t0  afart““  the 
chme  will  be  fitted  to  exhauft  as  a  fingle  pump  j  and  if  Sw  a-  ^  ftt  on  let 

it  be  required  to  condenfe,  the  direftion  iri  h°P g.  mull  as-  ftriliW  rim  ,  his,  condlt'on-  the  air  be  rarefied  as  far 

be  obfefved  with  regard  to  the  tube  T,  and  fisr  8  cafe  i  j  ypbon  and  barometer  gage-  will  indi- 

1  >“k  (6j»  M.  Cuthbertfon)  bis.tuto  SS£S  *»  «<&  «• 

Of  an  equal  bore  with  that  fixed  to  the  pump  Thefe  Lo-e  'll'  ?Wt  U  'en‘ t  ,e  air  IS  let  ln  again,  the  pear- 

were  filled  with  mercury  fonr  times  boff^.  Thefwert  times  lllw  tl  >  W  thoufands 

then  compared,  and  ftood  exaftly  at  the  fame  height  greater  than i  it  did  before.  If  the  true  quality 

The  mercury  in  one  of  them  Was  boiled  in  fffoUr  £  ™  be  squired-,  the  pear, 

more,  without  making  any  change  iri  their  hefehriS  iTrjf  **  the  tFuth  :  when  the  air  is 

were  therefore  judged  very perfeft.  One  of  fhefe  was  am exptnfibleTufo"  Th’  rir  mo!^ned  leather  emits 
immerfed  m  the  ciftetn  of  the  pump-gage,  aiid  faffened  out  the  A  •whlch’J  fiIllnff  th«  receiver,  forces 

“  a  P°fitl0n  Parallel  to  it,  and  a  flidfng  foale  of  one  a  deJroerof  e^it  r  r  5  "v  T  T  ^  ^e3l'nd.cate 
mch  was  attached  to  it.  This  fcale,  when  the  gawe  ftir  nwtl/  fhauftlon.  rt'h'ch  relates  to  the  whole  ela- 
35  ufed,  mufl  have  its.  upper  ed^e  fet  eoual  wkwL  remaining  m  the  receiver,  viz,  to  the  ex- 

furface  of  the  mercury  in  the  foiled  tube  after  ex-  flm  p^r  "  ^  tbe  perfflaneftt  a‘r :  where<«- 

hauftion,  and  the  difference  between  the  height  of  the  felatrori  to  ft  p°,ntS  out  1112  degree  of  exhauftion,  with 
raercury  this  and  in  the  other  barometer  tube  mat  the  roee,yer  f  perma\ent  alone,  Which  remains  in 
be  obferved  to  the  of  an  ihch  ;  arid  being  Tt  iTTTT  I  T  of  the  aiV  ^^itted 

together,  no  error  arifee  from  their  not  being  exafily  former  bulk^v’n^ ^sft,C  Vapov'r  19  educed  to  its 
vertical,  if  they  are  only  parallel.  This  gag!  2  Z,  bulk  which;  ,S  imperceptible. 

- - -  -  £  g4  Wtl1  be  ,blan>:  bod,eS  emit  this  elaftic  fluid  when  the  preffure 

of  the  air  ls  much  duninifhed;  a  piece  ofleather,  in  its 

ordinary 


11  rney  are  Oilly  paralld.  Th 
vttter  underflood  by  infpe^ting  fig.  j  q. 
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Air-pump,  ordinary  damp  ft=te,  about  an  Inch  fquare,  or  a  bit  of 
•  '  '  green  7r  dry  wood,  will  fupply  this  for  a  great  while. 

S  When  fuch  fluids  have  been  generated  in  any  expe- 
riments,  the  pump  muff  be  carefully  cleared  ot  them, 
fTthey  remain  not  only  in  the  receiver,  but  in  he 
barrelsnnd  paffages,  and  will  again  expand  when  the 
exhauftion  has  been  earned  far.  ^  .  , 

The  bed  method  of  clearing  the  pump  is  to  take  a 
verv  large  receiver,  and,  ufing  every  precaution  to  ex- 
hauft  it  as  far  as  poffible.  Then  the  expansible  matter 
lurking  in  the  barrels  and  paffes  will  be  d.ffufed  through 
the  receiver  alfo,  or  will  be  -carried  off  along  with  its 
air.  It  will  be  as  much  rarer  than  it  was  before,  as  t  . 
aggregate  capacity  of  the  receiver  barrels  and  paffes  is 

larger  tlian  that  of  the  twro  laft.  .  ,  ,  r 

The  performance  of  the  pump  may  be  judged  ot 
from  the  four  Mowing  experiments.  , 

The  two  gages  being  ferewed  into  their  places,  an 
the  hole  in  the  receiver-plate  (hut  up,  the  pump  was 
made  to  exhauft  as  far  as  it  could.  The  mercury  m 
the  legs  of  the  fyphon  was  only  of  an  inch  out  o 
the  level,  and  that  in  the  boiled  barometer-tube -75-  of 
an  inch  higher  than  in  the  one  ferewed  to  the  pump. 
A  ftandard  barometer  then  flood  at  30  inches,  and 
therefore  the  pump  rarefied  the  permanent  air  1200 
times.  This  is  twice  as  much  as  Mr  Nainie  found 
Mr  Smeaton’s  do  in  its  beft  ftate.  Mr  Cavallo  feems 
difpofed  to  give  a  favourable  (while  we  muff  fuppofe 
it  a  luff)  account  of  Haas  and  Hurler’s  pump,  and 
h  appears  never  to  have  exceeded  600  times.  Mr 
Cuthbertfon  has  often  found  the  mercury  within  -rw 
of  an  inch  of  the  level  in  the  fyphon-gage,  indicating 

a  rarefaction  of  3000.  .  * 

To  one  end  of  a  glafs  tube,  2  inches  diameter  and 
so  inches  long,  was  fitted  a  brafs  cap  and  collar  ot 
leather,  through  which  a  wire  was  inferted,  reaching 
about  two  inches  within  the  tube.  This  was  connected 
with  the  conduftor  of  an  eleftric  machine.  The  other 
end  was  ground  flat  and  fet  on  the  pump  plate.  When 
the  gages  indicated  a  rarefaction  of  300,  the  light  be¬ 
came  heady  and  uniform,  of  a  pale  colour,  though  a 
little  tinged  with  purple  *,  at  600  the  light  was  of  a 
pale  dufky  white;  when  1200  it  difappeared  in  the 
middle  of  the  tube,  and  the  tube  condu&ed  fo  well 
that  the  prime  conduaor  only  gave  fparks  fo  faint  and 
fliort  as  to  be  fcarcely  perceptible.  After  taking  off 
the  tube,  and  making  it  as  dry  as  poffible,  it  was  again 
conne&ed  with  the  condu&or,  which  was  giving  fparks 
two  inches  long.  When  the  air  in  it  was  rarefied,  ten 
times,  the  fparks  were  of  the  fame  length.  Sometimes 
a  pencil  of  light  darted  along  the  tube.  -When  the 
rarefaaion  was  20,  the  fpark  did  not  exceed  an  inch, 
and  light  ftreamed  the  whole  length  of  the  tube.  When 
tlie  rarefaClion  was  30,  the  fparks  were?  half  an  inch, 
and  the  light  rufhed  along  tlieyabe  in ,  great  ft  reams, 
When  the  rarefaction  was  100,  the  fparks  were  about  \ 
long,  and  the  light  filled  the  tube  in  an  uninterrupted 
-Body.  When  300,  the  appearances  were  as  beiore. 
When  600,  the  fparks  were  and  the  light  was  of 
a  faint  white  colqur  in  the  middle,  but  tinged  with 
purple  toward  the’,end,3.  .When  1200,  the  light  was 
hardly  perceptible  in  the  middle,  and  was  much  fainter 
at  the  ends  than  before,  but  ftill  ruddy.  When  1400, 
7/hich  was  the  moff  the  pump  could  produce,  fix  inches 
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of  the  middle  of  the  tube  were  quite  dark,  and  the  A.r  pump. 
ends  free  of  ariy  tinge  of  red,  and  the  fparks  did  not 
exceed  TV  an  inch* 

158 

We  truft  that  our  readers  will  not  be  difpleafed  with  The  beft 

the  preceding  hiftory  of  the  air-pump.  The  occafional>™provc. 
information  which  it  gives  wiU  be  of  great  ufe  to  every  ^ 
perfon  much  engaged  in  pneumatic  experiments,  andpump  have 
help  him  in  the  contrivance  and  conftruCtion  of  the  been  made 
neceffary  apparatus.  in  hntaiu. 

We  may  be  indulged  in  one  remark,  that  although 
this  noble  inflrument  originated  in  Germany,  all  its 
improvements  were  made  in  this  kingdom.  Both  the 
mechanical  and  pneumatical  principles  of  hdr  Boyle  $ 
conffru&ion  were  extremely  different  from  the  German, 
and,  in  refpeCl  of  expedition  and  conveniency,  much  fu- 
perior.  The  double  barrel  and  gage  by  Hawkefbee  were 
.capital  improvements,  and  on  principle  ;  and  Mr  Smea¬ 
ton’s  method  of  making  the  pifton  work  in  rarefied  air 
made  a  complete  change  in  the  whole  procefs.  .  159 

Aided  by  this  machine,  we  can  make  experiments  Utility  of 
eflablifhing  and  illuftrating  the  gravity  and  elafticity  6fthe  air. 
the  air  in  a  much' more  perfpicuous  manner  thamcouldP11111?* 
be  done  by  the  fpontaneous  phenomena  of  nature.^  .  l6o 
It  allows  us  in  the  firff  place  to  Ihow  the  materiality  Experi- 
of  air  in  a  very  diftind  manner.  Bodies. cannot  movements  to 
about  in  the  atmofphere  without  difplacing  -it.  This^w  thi» 
requires  force  ;  and  the  refiffance  of  .the  air  always  .di- 
minifhes  the  velocity  of  bodies  moving  in  it.  .  A  heavy 
body  therefore  has  the  velocity  of  its  fall  diminifhed ; 
and  if  the  quantity  of  air  difplaced.  be  very  great,  the 
diminution  will  !be  very  confiderable.  This  is  the  rea- 
fon  why  light  bodies,  fuch.  as  feathers,  fall  very  flowly. 

Their  moving  force  is  very  Tmall,  and  can  therefore 
difplace  a  great  quantity  of  air  only  with  a  very  fmall 
velocity.  But  if  the  fame  body  be  dropped  in  vacuo , 
when  there  is  no  air  to.  be  -difplaced,  it  falls  with  the 
whole  velocity  .  competent  to  its  gravity.  Fig.  29. 

Plate  CCCCIL  reprefents  an  apparatus  by  which 
a  guinea  and  a  downy  feather  are  dropped  at  tlie  fame 
inftant,  by  opening  the  forceps  which  holds  them  by 
means  of. the  flip- wire  in  the  top  of  the  receiver.  If 
this  be  *  done  after  the  air  has  been  pumped  out,  the 
guinea  and’ the,  feather  will  be  obferved  to  reach  the 
bottom  at  the  fame  inffant. 

.Fig.  30.  reprefents  another  apparatus  for  (howing  the 
fame  thing.  .It  confiffs  of  two  fets  of  brafs  vanes  put 
in  feparate  axles,  in  the  manner  of  windmill  fails.  One 
fet  has  their  edges  placed  in  the  dire&ion  of  their 
.whirling  motion, .  that  is,  in  a  plane  to  which  the  axis 
is  perpendicular.  The  planes  of  the  other  fet  pafs 
through  the  axis,  _•  and  they  are  therefore  trimmed  fo  as 
ffire&ly  to  front  the  air  through  which  they  move. 

Two  fp rings  ad  upon  pins  projeding  from  the  axis ; 
and  their  ftrength  or  tenfions  are  fo  adjufted,  that  when 
they  are  difengaged  in  vacuo ,  the  two  fets  continue  in 
,  motion  equally  long.  If  they  are  difengaged  in  the 
air,  the  vanes  which,  beat  the  air  with  their  planes  will 
,  ff  op  long  before  thofe  which  cut  it  edgewife. 

We  can  now  abftrad  the  air  aim  off  completely  from 
,a  diy  veffel,  fo  as  to  know  the  precife  weight  of  the 
air  which,  filled  it.  The  firff  experiment  we  have  of 
this  kind,  done  with  accuracy,  is  that  of  Dr  .Hooke, 

.Feb.  10.  1664,  when  he  found  114  pints  of  air  to 

weigh 
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weigh  945  grains.  One  pint  of  water  was  8rV  ounces. 
Thi^gwes  for  the  fpecific  gravity  of  air  ^ „  very 

Since  we  are  thus  immerfed  in  a  gravitating  fluid,  it 
oflowsy  that  every  body  preponderates  only  with  the  ex¬ 
cels  oi  its  own  weight  above  that  of  the  air  which  it 

wehlbTlf  t^.rr6!7  ^  lofes  by  this  “nmerfion  the 
weight  of  the  difplaced  air.  A  cubic  foot  lofes  about 

5_2t  grains  in  frofty  weather.  We  fee  balloons  even 
nle  m  the  air,  as  a  piece  of  cork  rifes  in  water.  A 

£ad  ih!  fTr  'vhlf  ,really  contains  850  pounds  will 
lbad  the  fcale  of  a  balance  with  849  only,  Vnd  will  be 

evtce'd  h  7  1  H9i  P°Unds  °f  brafs*  This  is 

evinced  by  a .very  pretty  experiment,  reprefented  in 

To  i  A  ?  bfam  1S.  fufpended  within  a  receiver. 
To  one  end  of  the  beam  is  appended  a  thin  glafs  or 

K  ba  ’  C  f?  ”\e,Very  Pa,t-  This  is  balanced  by 
a  fmall  piece  of  lead  hung  on  the  other  arm.  As  the 
air  is  pumped  out  of  the  receiver,  the  ball  will  gradu- 

thJa^rfs°r?a2ted.d  ^  -hen 

lari°m^  A  pr°P°fed’  and  Anally  ufed,  a 

g  globe  of  light  make,  fufpended  at  a  beam,  for  a 
barometer.  If  ,ts  capacity  is  a  cubic  foot,  itV  gra  ns 

lndlCKte  A  fa™  Cha^e  that  Js  indicated  by  * 
ot  an  inch  of  an  ordinaiy  barometer.  But  a  veffel  of 
this  hze  will  load  a  balance  too  much  to  leave  it  fuffi- 

lhTs  Iffftf^eKt0l.frna11  Changes  of  denlity.  Befides, 

'  “  18  affc&ed  by  heat  and  cold,  and  would  require  a 
very  troublefome  equation  to  correA  their  efTeds? 

t  may  perhaps  be  worth  while  to  attend  to  this  in- 

diam^L3"  n?  ‘ng//eC,°US  commoditi« ;  fuch  as  pearls,, 
fold  h  d  K  rk’  3nd,  fTe  drUgS-  As  the7  are  generally 
fomebydbrafo  °r  leaden  weigllts>  tlle  buyer  will  have 
fame  advantage  when  the  air  is  heavy  and  the  barome- 

t^”S t  -°n  thfJ°ther  hand>  be  will  have  the  advan- 
tage  in  buying  gold  and  mercury  when  the  air  is  light. 

It  needlefs  to  confine  this  obfervation  to  precfo nl 
commodities,  for  the  advantage  is  the  fame  in  Tin 
proportion  to*  their  levity. 

„nlhei!  T  caPe:/n -bich  this  obfervation  is  of  eonfe- 
3  ?  t0  th?  pbdofopher ;  we  mean  the  meafuring  of 

time  by  pendulums.  As  the  accelerating  force  on  a 
p  ndulum  is  not  its  whole  weight,  but  the  excefs  of  its 
we.ght  over  that  of  the  difplaced  air,  it  follows  that  a 
pendulum  will  vibrate  more  ilovvly  i„  the  air  than  m  va. 
cuo.  A  pendulum  compofed  of  lead,  iron,  and  brafc 
may  be  about  8400  times  heavier  than  the  air  which 
displaces  when  the  barometer  is  at  3,0  inches  and 
the  thermometer  at  32-,  and  the  accelerating  force  wifi 
be  dimimlhed  about  Tvhsv.  This  will  caufe  a  fecond 

t0..make.  about  five  vibrations  lefs  in  a  day 
an  it  would  do  in  vacuo .  In  order  therefore  to  de7 
duce  the  accelerative  power  of  gravity  from  the  length 
if  a  pendulum  vibrating  in  the  air,  we  mull  mak/am 
allowance  of  o",r7)  or  of  a  fecond>  X  for 

inches  mCButhat  the  ba,r°meter  ftands  loW»  thp‘n  30 
k  ^rlt  mud  a  note  t^ie  temperature  of  the 
a>r;  becaufe  when  the  air  is  warm  it  is  lefs  denfe  when 
ipportingby  its  elafiicity  the  fame  weight  of  atmo- 
P-le^’  aad  we.  muft  know  how  much  its  denfity  is  di 
niniflied  by  an  increafe  of  temperature.  The  correction 
sM  m^  complicated  ;  for  the  change  of  denfity  af 

TtL  *Kref5ftanCe  °ftheair*  -d  this affeCts  the  lime 

be  vibration,  and  this  by  a  law  that  is  not  yet  well 
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peHmentf'thsf  >,far  X  CandctermIne  ^om  any  ex-  Air-pump. 
P.  that  have  been  made,  it  appears  that  the  1  "  "  u — ~ 

change  anfmg  from  the  altered  ref, fiance  takes  off  about 

Siat  L  ?  Pir°.dUCed  b,7  the  altered  denlity>  and 
that  a  fecond  pendulum  makes  but  three  vibrations  a- 

day  more  in  vacuo- than  in  the  open  air.  This  is  a  verv 

rimeXnte<abd  reful* but.k  muft  be  owned  that  the?expZ 
nments  have  neither  been  numerous  nor  very  nicely 

aJn:rPUmP  ^  all°WS  US  t0  ftow  the  effe<as  of  the 
Sra‘  »nd  infttuc- 

When  the  air  is  abftraded  from  the  receiver  it  isExueri 

;'■«  PT-pi««  Vi.. 

mofphere>  and  it  fupports  tin's  great  preffure  in  con-  the 

o?Tm«  T  ■  *T  Brs  «t^rcJp"Z  S,."/ 

“r1  bdeS’  there L,s  no  P'ace  where  it  Ihould  give  wav  fc 

iedr  tbfT  *0trher;  -but  V*  be  thin’  and  not  4 

round,  which  is  fometimes  the  cafe,  it  will  be  rrnfheH 
n  ePxhCaur  ^  ^  ^  **  XS 

T  crun‘fd"g  7nnge  t0  118  m°Uth’  U  wiU  not  fail  b7 

As  the  operation  of-  pumping  ,*s  fomethine-  like 
ucking,  many  of  thefe  phenomena  are  in  commfn  dif- 

thiWb ,rCnbnd  .50  [Ufti0n>  a  — d  much  abufcd  and 
this  abufe  mideads  the-mind  exceedingly  in  its  contem- 

plation  of  natural  phenomena.  Nothing  is  more  nfml 
than  to  fpeak  of  the  fuffion  of  a  fyS  the 
aid  draught  of  a-chimney,  &c.  The  foLfowing  expe- 
nment  puts  the  true  caufe -of  the  ftrong  adhefion  of  the  " 
receiver  beyond 'a  doubt.-  b  01  the 

Plafe  witLfn^reC*eiVeriW  eupp“g-SIaft  ‘he  pump, 
plate  without jeovering  the  central  hole,  as  reprefented 

m  fig.  32.  and  cover  it  with  a  larger  receiver  Fvko  a  P  ate 

<•>  ■!■«  *«.  cccc,,t 

n.e  outer  receiver,  which  after  the  rarefaction  adhered 

rottg  y  to  the  plate,  is  now  loofe,  and  the  cunnino- 

gafs  will  be  found  fticking  faft  to  it.  While  the^are” 

adloa  -:ts  goli“g  oni  the  air  in  the  fmall  receiver  alfo  - 

Sm  wfCaPtf  fr°m  hJ  and  abftrafted  byfha 
?  P*  When  the  external  air  was  fuddenly  admitted 
t  preffed  on  the  fmaU  receiver,  and  foreedfi  down  t’ 
the  plate,  and  thus  fliut  up  all  entry  The  fmall 

f”“*  «-*?*»;  C  *  uZSZ 

cupping-gJalL  P“"P  V'“5  “  ll“  «•“*  «f  .ho 
This  experiment  fometimes  does  not  fucceed,  becaufe 

th«  wi  of 4 

d™  byW  hand  on  ,’be  glLf," 

.s  5  r-th 

Sol!  *“  d*p  -** -A.  JSS  i 

if  r*  th,'n  P'l»l  Sd  fam.lbrf  l6, 

receiver,  and  &  air  U  Z2‘ "ih  1 

air  in  tlic  phial,  will  expand  during  the  rTrefiiAf  ’  -n*  r 

efcape  through  the  valve,  and  bf  at  laft  foT  "’  ^ 
fied  ftate  within  the  phial.  If  the  air  V  n  Tare" 

into  the  receiver,  it  will  prefs  on  the  fiat°fid  adnJ.lU^d 
included  phial  and  cruifoit  to  pieces.  See  fig" 33 
If  a  piece  of  wet  ox-bladder  he  laid  over' th?  t'  c 
a  receiver  whofe  orifice  is  about  four  inches  Se,  and  ^ 

the 
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ektjS  Ss 

CCCCfi'.  s°™6g"Vh  0>b^*  gbtibe  »«'“ 

jm  » »«  *ftS3tf3S 

fw  okces  ofglafis  fometimes  fly  about  with  great  force 
If  there  be  formed  two  hemlfpherical  cups  of  brafs, 

■”  „;Sve"f*.W«kbB«  «*  «e  f 

with  a  iLckandftopcock,  as  wprefented  by  fig.  35- 
the  air  may  be  abftrafted  from  them  by  fcrewmg  he 
neck  into  the  hole  in  the  pump-plate.  To  prevent  t 
fntuaL  of  air,  a  «/  of p  oiled  leather  marbe  pu 
Ween  the  rims.  Now  unfcrew  the  fphere  irom  the 

SpT  «,d  fix  >~>t,  to  e*h,  thm  ^ 

flrong  nail,  and  hang  a  fcale  to  the  loweft.  It  »  ril  re¬ 
quired  confiderable  weight  to  feparate  them  r  namely 
about  i  ?  pounds  for  every  fquare  inch  of  the  gre 
circle  of  the  fphere.  If  this  be  four  inches  diameter, 
it  will  require  near  tgo  pounds.  This  pretty  expeiv 
ment  was  firft  made  by  Otto  Guericke,  and  on  a  very 
trreat  fcale.  His  fphere  was  of  a  large  flte,  and,  when 
ffhaufted,  the  hendipheres  could  not  be  drawn  afunder 
bv  20  horfes.  It  was  exhibited,  along  with  many  others 
equally  curious  and  magnificent,  to  the  Emi"or  ® 
Germany  and  hit  eourt^  at  the  breaking  up  of  the  diet 

of  Ratftbon  in  1654.  .  .  -  ,  r  r 

If  the  loaded  fyringe  mentioned  in  n  1 6.  be  fufpend- 
edby  its  pifton  from  the  hook  in  the  top  plate  of  the 
receiver,  as  in  65,36.  and  the  alr  be  abilraded  by  the 
pumn,  the  fyringe  will  gradually  defeend  (becaufe  the 
elafticity  of  the  air,  which  formerly  balanced  the  pre  - 
fure  of  the  atmofphere,  is  now  dimimihed  by  its  expan- 
6011,  and  is  therefore  no  longer  able  to  prefs  the  fyriuge 
to  the  pifton),  and  it  will  at  lift  drop  off.  If  the  air 
be  admitted  before  this  happens,  the  fyringe  will  mime- 

diately  rife  again.  - 

Screw  a  fhort  brafs  pipe  into  the  neck  of  a  trantpor- 
ter,  n"  107.  on  which  is  fet  a  tall  receiver,  and  munerfe 
it  into  a  cittern  of  water.  On  opening  the  cork  the 
preffure  of  the  air  on  the  furface  of  the  water  in  the 
cittern  will  force  it  up  through  the  pipe,  and  cavte  it 
to  fpout  into  the  receiver  with  a  ftrong  jet,  becaule 
jthere  is  no  air  within  to  balance  by  its  elasticity  the 
preflure  of  the  atmofphere.  See  fig.  37, 

It  is  ip  the  fame  way  that  the  gage  of  the  air-pump 
.  performs  its  office.  The  preflure  of  the  atmofphere 
eaeeof au* raifes  the  mercury  in  the  gage  till  the  weight  of  the 
air-pump  mercuiy,  together  with  the  remaining  elafticity  of  the 
air  in  the  receiver.,  are  in  equilibrio  with  the  whole 
preflure  of  the  atmofphere :  therefore  the  height  and 
weight  of  the  mercury  in  the  gage  »  the  excels  of  the 
weight  of  the  atmofphere  above  the  elafticity  of  the  in¬ 
cluded  air ;  and  the  deficiency  of  this  height  from  that 
of  the  mercury  in  the  Toricellian  tube  is  the  meafure 
of  this  remaining  elafticity. 

IF  a  Toricellian  tube  be  put  under  a  tall  receiver,  as* 
fhovvn  in  fig.  38.  arid  the  air  be  exhaufted,  the  mercury' 
in  the  tube  will  defeend  while  that  in  the  gage  will  rife  ; 
and  the  fum  of  their  heights  will  always  be'  the  fame, 
that  is,  equal  to  the  height  in  an  ordinary  barometer. 
The  height  of  the  mercury  in  the  receiver  is  the  efte<ft 
and  meafure  of  the  remaining  elafticity  of  the  included 
&ir,  and  the  height  m  the  pump-gage  is  the  unbalanced 
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Whole  doarine  of  atmofpheric  preflure.  17S 

We  s-et  a  fimilar  fllaftration  and  confirmation  (ifWater  r.f4 
«Sg  b“»ow  needed)  of  «h«  <?"*  ?'  »» <*  <*“ 
water  in  pumps,  by  fcrewlng  a  fyringe  into  the  top 
Xc  of  arcceiver,  which  fyringe  has  a  flrort  gla&ptpe. 
plunging  into  a  fmall  cup  of  water.  See  fig.  39* ,  W^? 

Se  pifton-rod  is  drawn  up,  the  water  nfes  m  the  gi  fs 
pipe^  as  in  any  other  pump,  of  which  this  is  a  muua-. 
lure  reprefentation.  But  if  the  air  has  been  previously 
exhaufted  from  the  receiver,  there  is  nothing  to  pre  ? 
on  the  water  in  the  little  jar  ;  and  ft  will  not  rife  in  dr? 
glafs  pipe  though  the  pifton  of  the  fyringe  be  drawn 

to  the  top. 


V* 


jmd  niouuH  in  unvT*»o.  — rr —  *  *  . 

bent  at  right  angles  at  B  and  C,  and.  hav.mg  its  two 
ends  immerfed  in  the  citterns  of  water  A  and  D.  Bet 
the  leg  CD  be  longer  than  th«  leg  BA,  and  let  tha 
whole  be  full  of  water.  The  water  is  preffed  upwards 
at  A  with  a  force  equal  to  the  weight  of  the  column 
of  air  EA  reaching  to  the  top  of  the  atmofphere  ;  but 
it  is  preffed  downwards  by  the  weight  of  the  coluim, 
of  water  BA.  The  water  at  E  is  preffed  downwards 
bv  the  weight  of  the  column  CD,  and  upwards  by  the 
weight  of  the  column  of  air  FD  reaching  to  the  top 
of  the  atmofphere.  The  two  columns  of  air  differ  very 
little  in  their  weight,  and  may  without  any  fenfible 
error  be  confidered  as  equal.  Therefore  there  is  a  fu- 
periority  of  preflure  downwards  at  D,  and  the  water 
will  flow  out  there.  The  preffure  of  the  a,r  will  ra.fe 
the  water  in  the  leg  AB,  and  thus  the  ftream  will  be 
kept  up  till  the  veffcl  A  is  emptied  as  low  as  the  orifice  or 
the  leg  BA,  provided  the  height  of  AB.is  not  greater 
than  what  the  preffure  of  the  atmofphere  can  balance, 
that  is,  does  not  exceed  32  or  33  feet  for  water,  30 

inches  for  mercury,  &c.  ,  r 

A  fyphon  tKen  will  always  run  from  that  veffel  whole 
furface  is  higheft  ;  the  form  of  the  pipe  is  indifferent, 
becaufe  the  hydroftatical  preffures  depend  on  the  verti¬ 
cal  height  only.  It  muft  be  filled  with  water  by  fome 
other  contrivance,  fuch  as  a  funnel,  or  a  pump  ,  ap¬ 
plied  a-top  ;  and  the  funnel  muft  be  ftopped  up,  other, 
wife  the  air  would  get  in,  and  the  water  would  fall  m. 

both  legs.  .  _  ,  , 

If  the  fyphon  have  equal  legs,  asmfig.41.and  be 
turned  up  at  the  ends,  it  will  remain  full  of  water,  and 
.be  ready  for  ufe.  It  need  only  be  dipped  into  any  vef¬ 
fel  of  water,  and  the  water  will  then  flow  out  at  the 
other  end  of  the  fyphon. .  This  is  call  the  Wirtmberg 
fy phony  and  is  reprefented  in  fig.  41.  Syphons  wdlat- 
terwards  be  confidered  more  minutely  under  the  title  or 
Pn rum ati cal  Engines y  at  the  end  of  this  article.  _ 

What  is  called  the  fyphon  fount  ainy  conftruaed  on  this  The  fypw 
principle,  is  (hown  in  fig.  42.  where  AB  is  a-  tall 
ceiver,  (landing  in  a  wide  bafon  DE,  which  is  fup* 
ported  on  the  pedeftal  H  by  the  hollow  pillar  I*  G.  In 
the  centre  of  the  receiver  is  a  jet  pipe  C,  and  in  the 
t°p  a  ground  ftopper  A.  Near  the  bafe  of  the  pillar 
is  a  cock  N,  and  in  the  pedeftal  is  another  cock  O* 

Fill  the  bafon  DE  with  water  within  half  an  inch  of 
the -brim.  Then  pour  in  water  at  the  top  of  the  re* 
ceiver  (the  cock  N  being  fhut)  till  it  is  about  half  *u  , 

6  and 


An^agous  to  the  rife  of 

4  motion  in  Iffbomn  Soppofc  ,  p.pe  ABCD,  fig-  4  . 
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and  then  put  in  the  ftopper.  A  little  mi 

out  infn  _ nr„i  .  .  nttie  water  will  run 
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Manner  c£ 


out  Into  the  veffel  DE  "few  “T  WIU  run 

bafe  ciftern  mav  he  fo  tT  \  / he  Pat%e  into  the 

ftsconftruc- the^foUou^ig^ manner ^  ^  conftru^  in 
tion  and  .  *>  manner.  1313,  fig.  42.  nQ  2  ic 

operation.  f*1  or  caP  int<>  which  the  receiver  is  cemented 

Plate  its  centre  defcends  the  jet  D,V  r  n  ^'  From 
CCCCm.  to  give  room  for  the  difcha£ 1  ifSf  ,°UtWa^ 
meter,  whofe  lower  extremL  (  ^ger  dla* 

top  of  the  hollow  pillar  FG  Y  *  ^  S  7  ,nt°  the 

about  Trr  of  the  height  at  V  u  r  *  lree  feet>  which  is 

fupport  I  column  Tflir  MPh^  would 

AB  would  defcend  through  FG  fthfb  fnt° 

fuO  the  air  has  J?  £j  ^  A  b<A§ 
flop.  If  the  nine  109  and  tben  lt:  would 

the  air  on  the  furface  of  ^he  ^  °pen<Tc1,  tlie  Prefture  of 
■vill  caufe  i,  rt“r,  ”  “?  DE 

feet  nearly,  and  the  water  'll  th<:  heiSht  of  three 
through  the  pipe  FG.  By  tempi*  "EiSc  “*"J 

time  iTh  "y  >Zg 

fc  m*  into  ,,",HPed“  ir  ;  Z77  “5*  «  **  4 
from  the  water,  which  will  o-  a  ^  extricated 

receiver,  and  diminiih  its  rafSion  a^“n?u!-ftte, in  the 
v> ng  caufe  of  the  jet  This  •  i  .  •’  '  n.CI  ls  the  mo- 
felt  In  every  emploVmS  of  /  t13  anrinc°nvenience 
more  remarkably  as  their  top  is  hfgt’tht  thet  /*“ 

,U  of  the  water  in  the  ciftern  of  fuppfy 
Syphons  Cafes  of  this  employment  nf^r  u 

at  s^»; 

LtndTdTeli  'Ztk8 

higher  than  the  fou’ntain-head  TalT*  fT^ 

ff‘^^ur^errfL^ 

moved,  and  the  water  w  ll  ’  -le  PumP  may  be  re- 
?hon  principle,  provided BO  *‘ 

i^intaSto^  ^  ff  &fht 

in  a  receiver  of  rarefied  air  1S-’n  ^  ^  ftate  as 
air  which  is  chemically  %*“*  °f  ** 

accumulates  in  the  elevated  n  Jt  rff  P  ?  £raduaUy 
laft  choaksit  emirelT  Wheu  thi?!  and  at 

pump  muft  again  be  worked  a'ihAA’,  the  forcing 
tion  in  the  Leith  cond  h  t  ,  A1,thouffh  the  eleva- 

f.«,  /■  will  feldom  Z  h  ht,  N  Tt h" 

cannot  be  difclrarged  by  the  ufua  '  ,  f}”S  air 
there  were  an  openlnp-  A  It  •  a‘r,'cocks  i  for  if 
immediately  ftop  the  motion!  ^  W°U'd  IUft  iu>  and 
,n,Nif-  his  combination  of  air  with  water  is  very  dirt  In  A 
v»s  the  >  f  .en  b7  means  of  the  air-pump.  Tf  a  fmal!^  l  r 
isbina.  taming  cold  water,  frefti  riLrSf  ”  f  ’  a!  ?lafs  con- 
“  of  air  pofedfas  in  fig  ’  ‘  roin  *?“  ■ fP™g,  be  ex- 

hwstcr,  Vol.  XV.  PmtL  “  rcce,vcr>  aDd  the  air 
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rarefied,  fmail  bubbles  will  be  obre  A  «•  r  ,  ,r3 

detach  themfelves  from  th^  ,r.  ’  and  thei1  Piute 


detach  themfeh-es  fromThe  ^td  t^6" 

‘L  T6*-  a.  thrrhw2:r'l: cccc,v' 

SitiboSf  i  ?  ";r  >° 

that  air  is  attrafted  by  bodies  and  Ll  ’  &  1S’ 

furface.  This  may  be  fo  But  it  l°  their 

owing  to  the  attraction  of  fhe  water  foTth  1  ^ 
which  caufesit  to  quit  the  air  whUvi  u -r  g  afs» 
in  the  fame  manners  we  fee  i  t  C  d  'n.folut,oa* 
ed  with  fpirits-of-wine  Zth  V  .haPPen.  "'hen  it  is  mix- 
falts  or  fugar  are  diflblved  inlt^0  For^rf  we‘  °‘ 
the  water  which  has  been  purged  of  a  r  b  I? T  °l-t 
■vacuo,  and  fill  the  glafs  with  f£(%  *  hy  boilmg  in 

ferve  the  fame  thing,'  althoJgh  f  film  ^  'A  ftaU  °b' 
water  was  leftadhe.ing  to  thf  ghfs  In°H  ‘ 
can  be  no  air  adhering^  the  ght  *  ^ 

out  boiling)1*  bkflinif  ^.°r  even  wkh~  '** 

fed  to  the  atmofpliere.  Tl  f  beft  f  W.hen  «P°' 
is  to  fill  with  th;F  Ater  a  phial1eaem0nftrtl0n  °f  thIs 
of  a  pea  not  filled.  Immfrfe  ’,  -  S  aF°,ut  tlle  flze 

with  water.  }  bed>  and  the  ve<Tel  quite  filled 

-s^ftSt;;  ZstvJjh-mkA  fo,ution  Joft 

bie  than  common  tS ter  U  Tr™?  COmP^- 

brought  up  from  a  great  depth  15/"^  ‘  water 
much  more  air  than  Water  at  Fhe  furfaA^W 
tain  waters. differ  exceed! nn-l  -  •  '  ;  Indeed  foun- 

pipes  contains  fo  much  as  to  thm  >  •  Ld,nburgh  hy 
ebullition  in  vacuo.  Other  lim  "  '  mt?  a  confiderable 

er  ,«.n0«,  of  d.afc^ TtST?  F* 

ftate.  A  glafs  of  beer  treated  in  A  r  fdy  combined 
almoft  wholly  converted  into  fmrt  .‘F  faale  wa7  will  be 
fixed  air,  and  will  have  loft  .  b/  ^  efcaPe 
neft  which  is  fo  agreeable  and  ith  1  ^  Pnc!dlng'  fmart- 
The  air-pump  fives  „  ’in  the  7  q”,te  VaP‘'d-  IS* 
riety  of  experiments  ftluftrAre  oF  th?  "’,  ^  Va’ And  ^ 
expanfibility.  The  verv  n  4-’  tb^air  s  elafticity  and  ^ates  th& 
is  called,  is  an  inftanc  AfT"  °f  exl,auftl'oni  as  itfai,.!s  daf: 

i  ft,  Put  a  flaccid  bladder  ,  l*  i  ,  1S4 

flrnily  tied  with  a  thread  un/  *  vbloh  the  neck  lsExperi. 
the  pump.  The  bladder  wlf  \  re,<:e,ver>  and  work mtnts 
5™pbopf„,,y  *“? 

into  the  receiver,  the  bladder  FradmUvT  ll'"  r  the  airFefti«- 
into  its  former  di.nenfions  :  whfle  the  hhdf  ^  ^ 
the  a,r  within  it  is  of  the  fanie  de  cF  lsflaccid» 

with  the.  furrounding  air  and  eMicky 

the  preflure  of  the  atmofp’here  Whe  ^1^  fbalanccs 

S6  f 
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Expet i-  ns  lull  to  fill  the  receiver!  but  Jj  g’JjXf 

menuoa  c;ty  is  plainly  tlimmiflicd  ,  . „o  longer  balan- 

A,r‘  ;  the  elafticity  of  the  air  of  ter'^,d  as  ;t  n0  longer 
— J  ces  the  elafticity  of  that  in  tJgbW^  ^ 

keeps  it  in  its  1  dlminiflied  elafticity  is  again 

r.andsalfo:  it  expands  ...  •  Plafticity  of  the  air  in 

in  equilibrio  with  the  ;s  tJfame.  When 

the  receiver  ;  that  is,  tJ  J  d-lfappeared,  its  air 

'  all  the  wrinkles  of  die  ladder  ^  co  dlminiflr 

can  expand  no  more,  alt  _  »  ;Ver  by  further  rare- 

the  elafticity  of  the  air  of  the  rece  X  ;f  u  bg 
faction.  The  bladder,  now  tends  to  the 


faction.  The  bladder  now  tenus  io  ^  the 

S*m  Sn*  d*““1  ^ 


JS5 


V,1  n-  tube  be  partly  filled  with  water,  and  im- 
II  a  phial  or  tube  be  par  j  mouth  downwards, 

merfed  in  a  veffel  of  water  with  tlie _moutn  ^ 

the  air  will- occupy  the  upper  P  *nd  the  air  be  ab- 

apparatus  be  put  under  a  rece  ,  expa„d,  al- 

ftrafted,  the  air  in  the  phial  w.ll^ra^y  J  ^  ^ 

lowing  the  water  to  run  t  ^  anJ  without. 

face  of  the  water  be  tbat  the  deniity 

When  this  is  the  cafe,  wemuftg  that 

and  elafticity  of  the  air  in  the  plual  is  tbew  ^ 

TtTnn°  we  Lift  fee  the  air  continually  efcap.ng  from  the 
wedhall  fee  the  water  rife  into  the  phial,  anj 


of  air  at  top.  i  ms  ouuuit  \  .  r 

y  whole  phial.  See  this  reprefented  m  fig.  45* 
CCCC1V.  „  P  „„„  have  obferved  a  cavity  at  t 
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of  an  egg  between  the  (hell  and  fue  white.  l^uhite 
it  at  that  part  ;  and  this  cavity  increafes  b)  keeping  tne 

g  ‘eS"ytoi.4- 

ing  quickly  heated  by  the  tongue,  while  the  reft  ot  the 

^  If" aholeLe  made  in  the  oppoftte  end  of  the  egg,,  and 
it  be  fet  on  a  little  tripod,  and  put  under -a  ‘ective, 
’the  expanfion  of  the  air  in  t  e  cavi  y  o 

will  force  the  contents  through  the  be 

he  ouite  emptied;  or,  if  nearly  one  half  of  the  egD  b 
t  aken  air  at  the  other  end,  and  the  white  and  yolk 
taken  oujand  the  (heft  .be  put  under  a  receiver,  and 
the  air  abftrafted,  the  air  in  the  cavity  ot  tlie  egg 
will  expand,  gradually  detaching  ^  tnembran^  from 
the  (hell,  till  it  caufes  it  to  fwell  out,  and  gives  th 
whole  the  appearance  of  an  entire  egm-  In  >ke  man¬ 
ner  (hri veiled  apples  and  other  fruits  will  fwell  it .  vacuo 
by  the  expanfion  of  the  air  confined'  in  their  cavities. 

YIf  a  piece  of  wood,  a  twig  with  green  leaves,  charcoal, 
plafter  cf  Paris,,  &c.  be  kept  under  water  m  vacuo,  a 
prodigious  quantity  of  air  will  be.  extracted  ;  and  if 
readrnit  the  air  into  the  receiver,  it  will  force  the  water 
into  the  pores  of  the  body.  In  this  cafe  the  bo  y  w 
sot  fwim  in  water  as  it  did  before,  fhoWing  that  t  e 
vegetable  fibres  are  fpecif.cally  heavier  than  water.  It 
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,  ,  ,W  the  air  contained  in  the  pith  and  Cnnprem. 

is  foun-,  however^  ^  ^  ^  extricated  this  way  ;  and  hh»y,  c 
^ar  ’  U  .  r  jt*  contained  in  veficles  which  have  no 
th“  rW  fecreted  into  them  in  the  procefs  of  vegeta- 
outlet.  be,  K  the  air-bladder  of  fifties,  where 

SlrfX'  »  *  pr«.ty  c«-prc«  conf,. 

de  ably  denfer  than  the  furroundmg  air  I  he  air-bladder 
of  a  fifti  is  furrounded  by  circular  and  longitudinal  muf- 
cles  by  which  the  fifli  can  comprefs  tne  air  ftill  further; 

j  eeafmsr  to  aft  with  them,  allow'  it  to  fwell  out 
aeai’n  It  is  In  this  manner  that  the  fifh  can  fu.t  its 
fpecific  gravity  to  its  fituation  in  the  water,  fo  as  to 
have  no  ^tendency  cither  to  rife  or  (ink :  but  if  the  fifil 
be  put  into  the  receiver  of  an  air-pump,  the  rarefaftion 
of  the  air  obliges  tlie  fi(h  to  aft  more  ftrongly  with 
thefe  contraftmg  mufcles,  in  order  to  adjuft  its  fpectfic 
gravity  ;  and  if  too  much  air  lias  been  abftrafted  fiom 
die  receiver,  the  fifh  is  no  longer  able  to  keep  its  air- 
bladder  in  the  proper  degree  of  compreflion.  It  become 
therefore  too  buoyant,  and  comes  to  the  top  of  the  wa¬ 
ter,  and  is  obliged  to  ftruggle  with  its  tail  and  fins  in 
order  to  get  down ;  freqnendy  in  vain.  The  air-bladder 
fometimea  burfts,  and  the  fi(h  goes  to  the  bottom,  ana 
can  no  longer  keep  above  without  the  continual-  nit  ion 
of  its  tail  and  fins.  When  fifties  die,  they  commonly 
float  at  top,  their  contraftive  aftion  being  now  at  an  end. 

All  this  may  he  illuftrated  (but  very  imPerfeftly)  by  a 
fmall  balf-hlow'n  bladder,  to  which  is  appended  a  bit  ot 
lead,  juit  fo  heavy  as  to  make  it  fink  in  vvater :  when 
this  is  put  under  a  receiver,  and  the  air  abftrafted,  the 
bubble  will  rife  to  the  top;  and, by  nicely  adjuftmg  the 
rarefaftion.it  maybe  kept  at  any  height  See  fig.  +6, 

The  play-things  called  Cnrttjxon  tk-vi/s  are Tmular  to 
this  :  they  are  hollow  glafs  figures,  having  a  fmall  aper¬ 
ture  in  the  lower  part  of  the  figures,  as  at  the  point  of 
the  foot;  their  weight  is  adjufted  fo  that  they  fwim  up¬ 
right  in  water.  When  put  into  a  tall  jar  tilled  to  the 
top,  and  having  a  piece  of  leather  tied  over  it,  they  wifi 
fink  in  the  vvater,  by  prefling  on  the  leather  with  the. 
ball  of  the  hand  ;  this,  by  compreffing  the  water,  forces 
fome  of  it  to  enter  into  the  figure  and  makes  it  hea¬ 
vier  than  the  water  ;  for  which  reafon  it  finks,  but  rife s- 
again  on  removing  the  preflure  of  the  hand.  See  ng. 

4.7,  n°  I*  and  2-  ,  T.  , 

If  a  half-blown  ox-bladder  be  put  into  a  box,  and 
great  weights  laid  on  it,  and  the  whole  be  put  under  a 
receiver,  and  the  air  abftrafted  ;  the  air  w.ll,  by  expand¬ 
ing,  lift  up  the  weights,  though  above  an  hundred 

F°B1ySfuch  experiments  the  great  expanfibfiity  of  the  CompreJ 
air  is  abundantly  illuftrated,  as  its  compreffibility 
formerlv  by  means  of  the  eondenfing  iyrmge.  VVe  )iiy  arc  in 
now  fee  that  the  two  fets  of  experiments  form  an  unm- ro  ftyte  0. 
terrupted  chai.v;  and  that  there  is  no  particular  ftate  of  de.^ 
the  air’s  deniity  where  the  compreffibility  and  expand-  - 
bility  is  remarkably  diilim'lar.  Air  in  its  ordinary'  ftate 
expands  ;  becaufe  its  ordinary  ftate  is  a  ftate  of  com- 
preffion  by  the  weight  of  the  atmofphere  :  and  if  there 
were  a  pit  about  33  miles  deep,-  tlie  air  at  the  bottom 
would  probably  be  as  denfe  as  water  ‘  and  if  it  were  50 
miles  deep,  it  would  be  as  denfe  as  gold,  if  it  did  not  be¬ 
come  a  liquid  before  this  depth  :  nay,-  if  a  bottle  with, 
its  mouth  undermoft  were  immerfed  fix  miles  under 
it  would  probablv  be  as  denfe  as  water ;  we  lay? 

I  r_ ..  J _ til.-  nntiire  of  ltS  COXUprei- 


i8t 


water,  it  would  probably  be  as  acme  as  waici  , 
probably,  for  this  depends  on  the  nature  of  its  cornet- 
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Tibiilty ;  tint  is,  on  the  relation  which  fubfids  between 
the  comprefiion  and  the  force  which  produces  it. 

This  is  the  eircumdance  of  its  conftitution,  which  we 
now  proceed  to  examine ;  and  it  is  evidently  a  very  im¬ 
portant  eircumdance.  We  have  long  ago  obferved, 
that  the  great  compreffibilitv  and  permanent  fluidity  of 
air,  obferved  in  a  vad  variety  of  phenomena,  is  totally 
inexplicable,  on  the  fuppofition  that  the  particles  of  air 
are  like  fo  many  balls  of  fponge  or  fo  many  foot-balls. 
Give  to  thofe  what  comprcffibility  you  pleafe,  common 
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ty  or  the  particles;  denji  or  lores  are  tires  growing  near  Comp  reffl. 
each  other.  The  meafure  of  this  vicinity  therefore  is 
the  true  meafure  of  the  derifity ;  and  when  27  inches  of  J 

air  are  comprefled  into  one,  we  fhould  fay  that  it  is 
three  times  as  denfe  ;  but  we  fay,  that  it  is  27  times 
de  lifer. 

Denfity  is  therefore  ufed  in  a  fenfe  different  from  its  Tether 
drided  acceptation :  it  expreffes  the  comparative  number  ^r'kna- 
hf  equididant  particles  contained  in  the  fame  bulk.ti0L* 

This  is  alfo  abundantly  precife,  when  we  compare  bodies 


air  could  no  more  be  fluid  than  a  mafs  of  clay  ;  it  could  of  the  fame  kind,  differing  in  denfity  only ;  but  we  alfo 
no  more  be  fluid  than  a  mafs  of  fuch  balls  prefled  into  a  fay,  that  gold  is  19  times  denfer  than  water,  beeaufe 
box.  It  can  be  demonllrated  (and  indeed  hardly  needs  the  fame  bulk  of  it  is  19  times  heavier.  This  affiertion 
a  demonftration),  that  before  a  parcel  of  fuch  ha  Is,  juft  proceeds  on  the  affumption,  or  the  fad,  that  every  uki- 
touching  each  other,  can  be  fqueczed  into  half  their  mate  atom  of  terreftrial  matter  is  equally  heavy  :  a  par- 
^prefent  dimenfions,  their  globular  fhape  will  be  entirely  tide  of  gold  may  contain  more  or  fewer  atoms  of  matter 
gone,  and  each  will  have  become  a  perfed  cube,  touch-  than  a  particle  of  water.  In  fuch  a  cafe,  therefore,  the 
nig  fix  other  cubes  with  its  whole  furface  ;  and  thefe  term  denfity  has  little  or  no  reference  to  the  vicinity  of 
cubes  will  be  ftrongly  comprefled  together,  fo  that  mo-  the  particles  ;  and  is  only  a  term  of  comparifon  of  other 


qualities  or  accidents. 

But  when  we  fpeak  of  the  refpedive  denlities  of  the 
fame  fubllance  in  its  different  dates  of  comprefiion,  the 
word  denfity  is  flridly-conneded  with  vicinity  of  parti¬ 
cles,  and  we  may  fafely  take  either  of  the  meafures.  ‘ 

We  fh all  abide  by  the  common  acceptation,  and  call 
that  air  eight  times  as  denfe  which  has  eight  times  as 
many  particles  in  the  fame  bulk,  although  the  particles 
are  only  twice  as  near  to  each  other.  * 

Thus  then  we  fee,  that  by  obferving  the  analogy  he- The  ana* 
tween  the  comprelfing  force  and  the  denfity,  we  (hall  logy be- 
difcover  the  analogy  between  the  comprefling  force  and tv  vte.n 

the  Darticles.  Now  the  force  which  is  force 


-  *9* 

Dcj^ity  ex¬ 
plained  a« 
applied  to 


tion  could  never  be  performed  through  among  them  by 
■any  Tolid  body  without  a  very  great  force.  Whereas 
we  know  that  in  this  date  air  is  juft  as  permeable  to 
everybody  as  the  common  air  that  we  breathe.  There 
is  no  way  in  which  we  can  reprcfent  this"  fluidity  to  our 
imagination  but  by  conceiving  air  to  eonfift  of  particles, 
not  only  diferete,  but  didant  from  each  other,  and  actu¬ 
ated  by  repulfive  forces,  or  fomething  analogous  to  them. 

It  is  an  idle  fubt erf uge,  to  which  fome  naturalids  have 
recourfe,  faying,  that  they  are  kept  afunder  by  an  in¬ 
tervening  ether,  of*  eladic  fluid  of  any  other  name. 

This  is  only  removing  the  difficulty  a  Aep  farther  off : 

for  the  eladicitv  of  this  fluid  requires  the  fame  explana-  ,  the  diftance  of  the  particles. 

tion  ;  and  therefore  it  k  neceflary,  in  obedience  to  the  lieceflary  for  comprefling  two  particles  of  air  to  a  cer-and  the  di- 
niles  of  jud  reafoning,  to  begin  the  inquiry  here  ;  that  tain  vicinity  is  a  proper  meafure  of  the  eladicity  of  the  ftance  of 
is,  to  determine  from  the  phenomena  what  is  the  analo-  particles  coYrefponding  to  that  vicinity  or  didauce  ;  fortht;.  parti" 
gy  between  the  didances  of  the  particles  and  the  repul-  it  balances  it,  and  forces  which  balance  mud  be  edeem-^3’ 
live  forces  exerted  at  thefe  dillances,  proceeding  in  the  ed  equal.  Eladicity  is  a  didindive  name  for  that  cor- 
fame  way  as  in  the  examination  of  planetary  gravitation,  pufcular  force  which  keeps  the  particles  at  that  didance  • 

We  fhall  learn  the  analogy  by  attending  to  the  analogy  therefore  obfervations  made  oh  the  analogy  between 
between  the  eomprefiifig  force  and  \hc  denfity.  the  compreffing  force  and  the  denfity  of  air  will  give  us 

For  the  denfity  depends  ori  the  didance  between  the  the  law  of  its  corpufcular  force,  in  the  fame  wav  that 
particles  ;  the  nearer  they  are  to  each  other,  the  denfer  obfervations  011  the  fimultancous  defiedions  of  the  p!a- 
is  the  air.  Suppofe  a  fquare  pipe  one  inch  wide  and  nets  towards  the  fun  give  us  the  law  of  c dedial  gravi- 
cight  inches  long,  fhut  at  one  end,  and  filled  with  com-  tation.  6 

mon  air;  then. fuppofe  a  plug  fo  nicely  fitted  to  this  But  the  fenfible  compreffing  forces  which  we  are  able 
pipe  that  no  air  can  pafs  by  it  lidcs ;  fuppofe  this  pi-  to  apply  is  at  once  exerted  on  unknown  thoufands  of 
don  thrud  down  to  within  an  inch  of  the  bottom  :  it  is  particles,  while  it  is  the  law  of  adion  of  a  fingle  par- 
evident  that  the  air  which  formerly  filled  the  whole  pipe  tick  that  we  want  to  difeover.  We  mud  therefore 
now  occupies  the  fpace  of  one  cubic  inch,  which  con-  know  the  proportion  of  the  numbers  of  particles  on  which 
tarns  the  fame  number  -of  particles  as  were  formerly  dif-  the  comprefling  force  is  exerted.  It  is  eafy  to  fee  that 
fufed  over  eight  cubic  inches.  fince  the  didance  of  the  particles  is  as  the  cube  root  of 

I  he  condenfation  would  have  been  the  fame  if  the  air  the  denfity  inverfely,  the  number  of  particles  in  phyfical 
which  fills  a  cube  whofe  fide  is  two  inches  had  been  contad  with  the  comprefling  furface  mud  be  as  the 
Squeezed  into  a  cube  of  one  inch,  for  the  cube  of  two  fquare  of  this  root.  Thus  when  a  cube  of  8  inches  is 
inches  alfo  contains  eight  inches.  Now,  in  this  cafe  it  compreffied  into  one  inch,  and  the  particles  are  twice  as 
is  evident  that  the  didance  between  the  particles  would  near  each  other  as  they  were  before,  there  mud  be  four 
lie  reduced  to  ks^ half  in  every  diredion.  In  like  manner,  times  the  number  of  particles  in  contad  with  each  ot 


m  - 


if  a  cube  whofe  fide  is  three  inches,  and  which  therefore 
contains  ty  inches,  be  fqueezed  into  one  inch,  the  dif¬ 
tance  of  the  particles  will  be  one  third  of  what  it  was :  in 
general  the  didance  of  the  particles  will  be  as  the  cube- 
root  of  the  fpace  into  which  they  are  comprefled.  If 
the  fpace  be  Tt»  Sec,  of  its  former  dimenfions, 

the  didance  of  the  particles  will  be  4,  &c.  Now 

the  term  denfity,  in  its  Arid  fenfe,  expreffes  the  vicini- 


the  Tides  of  this  cubical  inch  ;  or,  when  wc  have  pufiied 
dawn  the  fquare  pidon  of  the  pipe  fpoken  of  above  to 
within  an  inch  of  the  bottom,  there  will  be  four  times 
the  number  of  particles  immediately  contiguous  to  the 
pidon,  and  refilling  the  comprefiion  ;  and  in  order  to 
obtain  the  force  really  exerted  on  one  particle,  and  the 
eladicity  of  that  particle,  we  mud  divide  the  whole  com¬ 
preffing  force  by  4.  In  like  manner,  if  we  have  com- 
P  -  preifed 
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prefled  air  into  of  its  former  -bulk,  and  brought  the 
particles  to  -f  of  their  former  diilance,  we  mull  divide 
the  comprefling  force  by  9.  In  general  if  d  exprefs  the 

denfity,  — — will  exprefs  the  diilance  x  of  the  par- 
3  \/ d 

1  ...  . 

ticks;  3yV,  or  dTy  will  exprefs  the  vicinity  or  real 

denfity  and  dT  will  exprefs  the  number  of  particles 
aiding  otf  the  comprefling  furface  :  and  if  f  exprefs  the 

accumulated  external  comprefling  force,  L-  will  exprefs 

tF 

the  force  ailing  on  one  particle  ;  and  therefore  the 
elafticity  of  that  particle  correfponding  to  the  diilance 
We  may  now  proceed  to  confider  the  experiments  by 
'  which  the  law  of  compreflion  is  to  be  eftabliihed. 

The  firft  experiments  to  this  purpofe  were  thofe  made 
by  Mr  Boyle,  publilhed  in  x66l  in  his  Dtftnfio  Duc- 
trin#  de  Aeris  E latere  contra  Linum ,  and  exhibited  before 
the  Royal  Society  the  year  before.  Mariotte  made  ex¬ 
periments  of  the  fame  kind,  which  were  publilhed  in  1 676 
in  lusEffai fur  la  Natitre  de  l9  Air  and  Trade  des  Movvemens 
des  Eaux .  The  moil  copious  experiments  are  thofe  by 
Sulzer  (  Mew .  Berlin .  ix.),  thofe  by  Fontana  ( Opufc . 
Phyfico-Math.)>  and  thofe  by  Sir  George  Shuckbourgh 
j95  and  Gen.  Roy. 

Comprefli-  In  order  to  examine  the  compreflibility  of  air  that  is 
bility  of  airnot  rarer  than  the  atmofphere  at  the  furface  of  the 
thanThe*  eart^>  we  empky  a  bent  tube  or  fyphon  A  BCD 
atmofphere  (fig*  49*)>  hermetically  fealcd  at  A  and  open  at  D. 
at  the  The  fhort  leg  AB  muft  be  very  accurately  divided  in 
earth’s  fur.  proportion  of  its  folid  contents,  and  fitted  with  a 
aCplate  ^ca^e  w^10^e  un^ts  denote  equal  increments,  not  of  length, 
CCCCIV,  hut  of  capacity.  There  are  various  ways  of  doing  this  ; 

but  it  requires  the  moft  fcrupulous  attention,  and  with¬ 
out  this  the  experiments  are  of  no  value.  In  particu¬ 
lar,  the  arched  form  at  A  muft  be  noticed.  A  fmall 
quantity  of  mercuiy  muft  then  be. poured  into  the  tube, 
and  pafled  backwards  and  forwards  till  it  Hands  (the 
tube  being  held  in  a  vertical  pofition)  on  a  level  at  B 
and  C.  Then  we  are  certain  that  the  included  air  is 
of  the  fame  denfity  with  that  of  the  contiguous  atmo¬ 
fphere.  Mercury  is  now  poured  into  the  leg  DC, 
which  will  fill  it,  fuppofe  to  G,  and  will  comprefs  the 
air  into  a  fmaller  fpace  AE.  Draw  the  horizontal 
line  EF  :  the  new  bulk  of  the  comprefted  air  is  evi¬ 
dently  AE,  meafured  by  the  adjacent  fcale,  and  the  ad¬ 
dition  made  to  the  comprefling  force  of  the  atmofphere 
is  the  weight  of  the  column  GF/  Produce  GF  down¬ 
wards  to  H,  till  FH  is  equal  to  the  height  fhown  by  a 
Toricellian  tube  filled  with  the  fame  mercury  ;  then  the 
*  whole  comprefling  force  is  HG.  This  is  evidently 

the  meafure  of  the  elafticity  of  the  comprefled  air  in 
f  AE,  for  it  balances  it.  Now  pour  in  more  mercury, 
and  let  it  rife  to  g,  camprefiing  the  air  into  A  e.  Draw 
the  horizontal  line  ef,  and  make  fh  equal  to  FH;  then 

A  e  will  be  the  new  bulk  of  the  comprefled  air, 

A  e 

will  be  its  new  denfity,  and  hg  will  be  the  meafure  of 
the  new  elafticity.  This  operation  may  be  extended  as 
far  as  we  pleafe,  by  lengthening  the  tube  CD,  and  ta- 
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king  care  that  it  be  ftrong  enough  to  refill  the  great  Cor*pr*flu 
preffure.  Great  care  muft  be  taken  to  keep  the  whole  bl  lty'  j 
in  a  conftant  temperature,  becaufe  the  elafticity  of  air  is 
greatly  affeded  by  heat,  and  the  changoby  any  increafe 
of  temperature  is  different  according  to  its  denfity  or 
compreflion.  jyy 

The  experiments  of  Boyle,  Mariotte,  Amontons,  and  Experi- 
others,  were  not  extended  to  Very  great  compreflions,  men*s  of 
the  denfity  of  the  air  not  having  been  quadrupled  in 
any  of  them;  nor  do  they  feem  to  have  been  madenjCPfyma(?e 
with  very  great  nicety.  It  may  be  collected  from  them  in  m r  extendi 
general,  that  the  elafticity  of  the  air  is  very  nearly  pro-ed  to  very 
portioned  to  its  denfity  ;  and  accordingly  this  law  was 
almoft  immediately  acquiefced  in,  and  was  called  the 1  * 

Boyfean  'aw  :  it  is  accordingly  affumed  by  almoft  all 
writers  on  the  fubjeft  as  exa&.  Of  late  years,  how¬ 
ever,  there  occurred  queftions  in  which  it  was  of  im¬ 
portance  that  this  point  fhould  be  more  fcrupuloufly 
fettled,  and  the  former  experiments  were  repeated  and 
extended.  Sulzer  and  Fontana  have  carried  them  far¬ 
ther  than  any  other.  Sulzer  comprefted  air  into  \  of 
its  former  dimenfions. 

Confiderable  varieties  and  irregularities  are  to  be  ob-  Varietief* 
ferved  in  thefe  experiments.  It  is  extremely  difficult  to  -&c.  in 
preferve  the  temperature  of  the  apparatus,  particularly  ex~ 
of  the  leg  AB,  which  is  moft  handled.  A  great  quan-^climcnU* 
tity  of  mercury  muft  be  employed ;  and  it  does  not  ap¬ 
pear  that  philofophers  have  been  careful  to  have  it  pre- 
cifely  fimilar  to  that  in  the  barometer,  which  gives  us 
the  unit  of  comprefling  force  and  of  elafticity.  The 
mercury  in  the  barometer  fhould  be  pure  and  boiled. 

If  the  mercury  in  the  fyphon  is  adulterated  with  bif- 
muth  and  tin,  which  it  commonly  is  to  a  confiderable  - 
degree,  the  comprefling  force,  and  confequently  the 
elafticity,  will  appear  greater  than  the  truth.  If  the 
barometer  has  not  been  nicely  fitted,  it  will  be  lower 
than  it  fhould  be,  and  the  comprefling  force  will  appear 
too  great,  becaufe  the  unit  is  too  fmall ;  and  this  error 
will  be  moft  remarkable  in  the  fmaller  compreflions.  ^ 

The  greateft  fource  of  error  and  irregularity  in  the  Heteroge~ 
experiments  is  the  very  heterogeneous  nature  of  the  airneous  na- 
itfelf.  Airis  a  folvent  of  all  fluids,  all  vapours,  andtVre^tkc-' 
perhaps  of  many  folid  bodies.  It  is  highly  improbable  j^gateft 
that  the  different  compounds  fhall  have  the  fame  elafti-  font ce  of 
city,  or  even  the  fame  law  of  elafticity  :  and  it  is  well  error, 
known,  that  air,  loaded  with  water  or  other  volatile  . 
bodies,  is  much  more  expanfible  by  heat  than  pure  air ; 
nay,  it  would  appear  from  many  experiments,  that  cer¬ 
tain  determinate  changes  both  of  denfity  and  of  tempe¬ 
rature,  caufe  air  to  let  go  the  vapqurs  which  it  holds  in 
folution.  Cold  caufes  it  to  precipitate  water,  as  appears 
in  dew ;  fo  does  rarefa&ion,  as  is  feen  in  the  receiver  of 
an  air-pump. 

In  general,  it  appears  that  the  elafticity  of  air  does  The  air’3  - 
not  increafe  quite  io  fall  as  its  denfity.  This  will  be  elafticity 
beft  feen  by  the  following  tables,  calculated  from  the  ^oes 
experiments  of  Mr  Sulzer.  The  column  E  in  each  fet  as  fts* 
of  experiments  expreffes  the  length  of  the  column  GH,  denfity, 
the  unit  being  FH,  while  the  column.  D  exprefies 
AB 
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The  fecond  table  contains  the  refults  of  experiments 
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to  the  confutation  of  atmofpheric kir thLTh  ‘V Bearer 
tins  rule  may  be  fafely  followed  in  cafes  where  at, rS? 

sees*  “  -  — *  *  *E3fe 

- 

Hitherto  we  have  confidered  onlv  f„eh  •  •  *06 

rarer  than  what  we  breathe  •  we  ^  a  *1  air  3S  1S  n°tM.-de  of 
ferent  method  for  examining  the  ^Ldidty^VraTefied^^ 

r  .  ,  nty  of  ra, 

-Let  g  h  (fig.  50.)  be  a  long  tube,  formed  a  tnr,  *  f  refied  air* 
a  cup,  and  of  iufficient  diameter  tn  ?  K  lnto  Pla,e 

er  tube  af,  open  at  firfl  aTb^henT^Um  “  ' 

tube  and  cup  be  filled  with  mercurv  which  m  °rU 
the  inner  tube  to  the  fame  kvel  l  et  l  "n  m 

ped  at  «.  It  contains  air  of  the  famed/nfl  ^  1 
ticity  with  the  adjoining  atmofphere.  Note  Ixatthtf' 

fcy *f  “rs*  *  »r  ^.£yPot 

heigh.  JZL"  h ' , S“„7,h"d  in  il  “ th' 

barometer.  It  is  evident  that  ,lf  the,mercury  «  the 
equihbrio  between  the  DrefTm-e  f  <T  co  umn  de  is  In 
the  elaflicity  of  the  air  included  in  the  foace  f!T aI 
fince  the  weie-ht  of  c /•  won  M  K  •  V,Ce.  d'  Alul 
whole  preifuS  „f  „,t  fpht  ”h?S“ 

'SSZT&ZL&'S.  ”V-»f'he 

».«,  occupied  the  fp»  ul,"  idtatS  ^Tdcdti 
to  U  d%  we  have  ±.  for  the  meafure  of  its  denfity.  N.  B’ 

the  inner  tube  Ml  higher  thr 

"  *ilo  „fe  higher,  and  the  iocludfd  air  will  „e3  '*■’ 

M  farther,  ».d  w,  obraiu  ,„„,her  ,4  , J  “* £ 

«rfV  and  in  this  manner  the  relation  between  the  den- 

htrand  elaflicity  of  rarefied  air  may  be  difeovered 
This  examination  may  be  mimcrprl  rv-,  n*  » 
means  of  the  air-pump  Sunn  7  ^  d  more  ea%  byAneafier 

containing  a  fm^Zntitv  of  ^  °  ‘  %*  *2-)  n'ethod  ^ 

„f„  h  ,  ,  4uantIty  of  air  a  b,  let  up  in  a rift.™  mrans  of 

of  mercury,  which  isfupported  in-the  tube  at  the  height the  air‘ 

£  b  and  let  t  c  be  the  heiirht  of  rt,  •  e  “ei^ht  pump. 

gage,  and  mn  be  made  equal  to  ct*  ^  the  puniP’ 

Then*  * . 


>t  t€ 
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,  a  ,  '  bn*  they  aie  all  cammed  to  very  irw- 

llw  moft  accurate. ,  bu-  tney  _  ,  that  the 


c  b  is  the  meafure  the  moft  accurate;  out  ,"‘^1  refuh  has  been,  that  the 
the  derate  rarefactions.  I  he  genera  nn.oort;onal  to  it, 


P  N 

Then,  as  lias  been  already  (how*.  _  ..  to  the  derate raretacuons.  proportional  to  it, 

ceiver.  The  elaitiei  y  a  mercury  m  ‘delation  iron!  tn  ,,  nthe^'*  but 

"Tl* M»W: nf=K  * rrs£ 

ofair.  Therefore  r  d  is  the 


ipace  «r  were  entirely  void  Xf^fluggiflniefs  of  the  mercury  when  the  im- 

:  effect  and  meafure  of  the  tain  adhefi  e  gg  ^  .  anJ  otjier  fluids  can  hard- 

elafticity  of  the  included -air  when  it  J^,s  _  “pande^  t^o  pe  becaufe  they  either 


the  bulk  ad;  and  tnus  iu»  />  ehfticitv  when  tube  ana.aiuumm  —  r~-{  ’  -  ,  n- 

°f r  tfwr&SX*  1-4 1 6,  Awu  »>»  **»  *« *• h”  ott“l 


ltn  -inour  which  alters  the  law  or  cmuicil) .  ax* 

Let  us  ’upon  the  whole,  affume  the  Hoylean  law,  The  lim  V. 
i-  that  the  Elafticity  of  the  air  is  proportional  U>  its  1 


rs«>9 

^Atiothtr 
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thod 
Plate 
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edh'om'the  receiver  ^that  the  mercuiy  in  a ^  tnat  rue  . 

,  then  m  o  will  be  the  preeffe  meafure  of  .to  cbltici  y  ,  ^  The  law  deviates  not  m  any  fennbi 

JlS,  £twbXChSi«  eSy  bonces  fiom  tlm  ^^i^not 

^Strtl-wSy,  andStWthe  air  will  1-4^ 

collapie  into  its  ordinary  bulk.  •  refpe&  to  the  aftion  of  the  particles  on  each  other.  ;Ui  0f 

Another  eafy  method  may ^ertaken  for  %le  inveiligation  is  extremely  eafy.  We  have  feen  , 

..  nation.  Let  ah  apparatus  a  b  c  def  W  ).?•)  that  a  force  eight  times  greater  than  the  preffuie  -  cle*  on 

'  confiding  of  a  ho.Lntal  tube  -  *  «J  ever .bore,  ball  ^  will  comprefs  common  air  mto  theo.he, 

e,r  Jfe  of  a  large  diameter,  and  a  fwan-neck tub  /•  -  P  f  ;ts  coin,non  bulk,  and  give  it  eight  times 

:iV-  Z  ball  and  part  of  the  tube  geb  be  filled  with  mer  c igi  P  -  and  in  this  cafe  we  know,  that 


each 


t'ne  ball*  and  pail  of  the  tube  be  filled  with  mer  ^^Cn°de^T‘‘^  inliis  c&  we  know,  that 
cury,  fo  that  the  tube  may  be  in  the  Cmc  hor  1  ^  ;cjeg  are  atVolf  their  former  d  fiance, _  ana  that 

plane  with  the  furface  dt  of  the  a:  ‘  the  Lumber  which  are  now  afting  on  the  furface  of  the 

Then  feal  up  the  end  a,  and  connect/  ^  *  v\{\on  employed  to  compreis  them  is  quadiuple  of  t\w 

When  the  air  is  abHrafted  from  the  fmfacc  ,/r,  thc^  P^Tvhich  aft  on  it  when  it  is  of  the  common  da.- 
in  a  b  will  expand  into  a  larger  bulk  a  f  \  low  tge  flty.  Therefore,  when  this  eightfold  compi  effing  foi  c. 

in  the  pump-gage  will  rife  to  fom  i  diftributed  over  a  fourfold  number  of  particles,  the 

barometric  ^hfigtt.  It  ^f^tfth^M  poln  oflt  which  afts  on  each  is  double.  In  like 
without  any  farther  calculation,  will  be  the  meamie  ^  a  comUreffmtr  force  27  is  employed, 


parucies  arc  ar  T  >/*  - —  -  -  •  , 

is  diftributed  among  9  times  the  number  pf  particles, 


The  moft  U'he  molt  exact  at  ».  .  *  •  a  v 

'  <  “efanbr'5-'1  LTrraw  mouth  over1  a  Jttenf  of  mercury,  and  then  ab-  thfi  force  cn  each  is  therefore  3.  In  fhort.  let  -  be  the 

:aS,.  stmt .f .1.. ■!>« 

I'"8  ;,  •  Klrtf  dcrtrhincs  die  elafticity  of  the  air  in  given  veffel,  and  therefore  the  denhty  w.ll  be  as  , 
barom  ric  g  fufpended  veffel.  Now  lower  and  the  number  preffmg  by  their  elaihcity  on  1  s  w  10.  - 

i16  .  Z  veffel  bv  the  flimwire  till  its  mouth  is  im-  -internal  furface  will  be  as  «*._  Experiment  fhows,that 

:  L  t]ie  mercury,  and  admit  the  air  into  the  re-  the  compreffing  force  is  as  which  being  i  n  n  e 
*nerfed  ';f  ^i  D"te  mercury  into  the  little  veffel.  over  the  number  as  will  give  the  force  on  each  as  x. 
Lower  it  ftill  farther  down,  till  die  mercury  within  it  Now  this  force  is  in  immediate  equilibrium  widi  t  ic 
is  level  with  that  without ;  1  then  flop  its  mouth,  take 


IN OW  tniS  HI1LC  15  uiimoMm.v  — 1 _ 

-  W,  ,v,th  tnat  wiuioul  :  Lifeu  . . ,  -  elafticity  of  the  particle  immediately  contiguous  to,  the 

it  out  and  weigh  the  mercury,  and  let  its  weight  be  ec.  compreffing  furface.  This  elafticity  w  there  ore  as i  »  • 
^  ,  a  ,u-  v, from  the  weight  v  of  the  mer-  and  it  follows  from  the  nature  of  perfect  fluid  \ , 

bubtr  •  ,  g^  - i  .n,.  r.n  .1,-  «.l,r.lp  vefleL  the  particle  adjoining  to  the  compreffing  furface  preffes 


curve  which  would  completely  fill  the  whole  veffel 
then  the  natural  bulk  of  the  air  will  be  *-w,  while 
its  bulk,  when  of  the  elafticity  e  in  the  rarefied  receiver, 
was  the  bulk  or  capacity  w  of  the  vefiel.  Its  denlity 

.  V - *IV 

llicrefore,  ccirrcfponding  to  tliis  elaiticity 


e ,  was 


id 
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with  annual  force  on  its  adjoining  paiticks  on  every 
fide.  Kence  we  muff  conclude,  that  the  corpuscular 
repulfions  exerted  by  the  adjoining  particles  are  inversely 
as  their  diffances  from  each  other,  or  that  the  adjoining 
particlestend  to  recede  from  each  other  \Mth  forces  inm 

p{ ScI  “faddie 

have  bci-11  ;n„  to  t}w.  intereft  which  the  plulofophers  had  in  the  any  precision.  His  3  S  -  ,  iflnted  ,,r,.p£ily 

-•?  det>  refnlt.  Thofe  made  by  M.  de  Luc,  General  Roy,  Mr  gave  his  thoughts  this  turn,  and  In.  very  Zyof‘„,Uw 
fofe.PU‘''  Trembley,  and  Sir-  .Gwigc  Shuckbourgh,  are  by  far  ,  his  fufpicons  that  all  the  <yara£ken(bc  pli-nom  ^ 
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Limits  the 
a#  on  to 
adjoining 
j*rtic!es. 


« 7 


tangible  matter  were  produced  by  forces  which  were  ex¬ 
erted  by  the  particles  at  fmall  and  infenfible  diftances  : 
And  he  coufiders  the  phenomena  of  air  as  affording  an 
excellent  example  of  this  inveftigation,  and  deduces  from 
them  the  law  which  we  have  now  demoriftrated  ;  and 
fays,  that  air  confifts  of  particles  which  avoid  the  adjoin¬ 
ing  particles  with  forces  inverfely  proportional  to  their 
diflances  fi*om  each  other.  From  this  he  deduces  (in 
the  2d  book  of  his  Principles)  feveral  beautiful  propo¬ 
rtions,  determining  the  mechanical  conftitution  of  the 
atmofphere.  — 

But  it  mull  be  noticed  that*  he  limits  this  aftion  to 
the  adjoining  particles :  and  this  is  a  remark  of  immenfe 
confequence,  though  not  attended  to  by  the  numerous 
experimenters  who  adopt  the  law. 

It  is  plain  that  the  particles  are  fuppofed  to  aft  at  a 
diftance,  and  that  this  diftance  is  variable,  and  that  the 
forces  dimini fh  as  the  diftances  increafe.  A  very  ordi- 
h ary  air-pump  wall  rarefy  the  air.  125  times.  fthe  "di¬ 
stance  of  the  particles  is  now  5  times  greater  than  be¬ 
fore  ;  and  yet  they  frill  repel-  each  other  :  for  air  of  this 
denfity  will  frill  fupport  the  mercury  in  a-  fyphon-gage 

at  the  height  of  0,24,  or  -it  of  an  inch  ;  and  a  better 
1 00 

pump  will  allow  this  air  to  expand  twice  as  much,  and 
frill  leave  it  elaftic.  Thus  we  fee  that  whatever  is  the 
diftance  of  the  particles  of  common  air,  they  can  aft 
five  times  farther  off.  The  queftron  comes  now  to  be, 
Whether,  in  the  frate  of  common  air,  they  really  do  aft 
five  times  farther  than  the  diftance  of  the  adjoining  par¬ 
ticles  ?  While  the  particle  a  afts  on  the  particle  b *  with 
the  force  5,  does  it  alfo  aft  on  the  particle  c  with  tiie 
force  2,5,  on  the  particle  d  with  the  force  1,667,  on  the 
particle  e  with  the  force..  1,25,  on  the  particle  /with  the 
force  r,  on  the  particle^  with  the  force  0,8333,  &<-•  ? 

Sir  Ifaac  Newton  fhows  in  the  plaineft  manner,  that 
this  is  by  no  means  the  cafe  ;  for  if  this  were  the  cafe, 
he  makes  it  appear  that  the  fenfible  phenomena  of  con- 
denfation  would  be  totally  different  from  what  we  ob- 
ferve.  The  force  neceflary  for  a  quadruple  condenfa- 
tion  would  be  eight  times  greater,  and  for  a  nonuple 
condenfation  the  force  muft  be  27  times  greater.  Twto 
fpheres  filled  with  condenfed  air  mull  repel  each  other, 
and  two  fpheres  containing  air  that  is  rarer  than  the 
furrounding  air  mull  attraft  each  other,  &c.  &c.  All 
this  will  appear  very  clearly,  by  applying  to  air  the  rea- 
foning  which  Sir  Ifaac  Newton  has  employed  in  dedu¬ 
cing  the  fenfible  law  of  mutual  tendency  of  two  fpheres, 
which  eonfift  of  particles  attrafting  each  other  with 
forces  proportional  to  the  fquare  of  the  diftance  in¬ 
verfely. 

If  we  could  fuppofe  that  the  particles  of  air  repelled 
each  other  with  invariable  forces  at  all  dilhnces  within 
fome  fmall  and  infenfible  limit,  this  would  produce  a 
eompreflibility  and  elafticity  fimilar  to" what  we  obferve. 
For  if  we  confider  a  row  of  particles,  within  this  limit, 
as  comprefled  by  an  external  force  applied  to  the  two 
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We  mud  therefore  continue  th6  limitation  of  this  mu-  Height  of 
tual  repulfion  of  the.  particles  of  air;  and  be  contented the  Atmo- 
for  the  prefent  with  having-  eftablifhed  it  as'  an  experi-  fPhcrc>  ^ 
mental  faft,  that  the  adjoining  particles  of  air  are  kept 
afunder  by  forces  inverfely  proportional  to  their  dis¬ 
tances  j^pr  perhaps  it  is  better  to  abide  by  the  fenfible 
law,  that  denjity  of  air  is  proportional  to  the  comprefing 
force,  ft  his  law  is  abundantly  fufficient  for  explaining 
all  the  fubordinate  phenomena,  and  for  giving  us  a  com¬ 
plete  knowledge  of  the  mechanical  conftitution  of  our 
atmofphere. 

And,,  in  the  firfr  place,  this  view  of  the  comprefri-  The  height 
bihty  of  the^air  mult  give  us  a  very  different  notion  of  of  the  air 
the  height  of  the  atmofphere  from  what  we  deduced  on  llvefli?a- 
a  former  occafion  from  our  experiments.  It  is  found,  confidernr 
that  when  the  air  is  of  the  temperature  32 y  of  Fa h- its  com  pi  ef- 
renheit’s  thermometer,  and  the  mercury  in  the  barome-  iibfiuy, 
ter  ftands  at  30  inches,  it  will  defeend  one-tenth  of  an 
inch  if  vve  take  it  to  a  place  87  feet  higher.  Therefore, 
if  the  air  were  equally  denfe  and  heavy  throughout,  the 
height  of  the  atmofphere  would  be  30X10X87  feet, 
or  5  miles  and  102  yards.  But  the  loofe  reafoning 
adduced  on  that  occafion  was  enough  to  fhow  us  that 
it  muft  be  much  higher ;  becaufe  every  ftratum  as  we 
afeend  muft  be  fuccefiivdy  rarer  as  it  is  lefs  comprefred 
by  incumbent  weight.  Not  knowing  to  what  degree' 
an*  expanded  when  the  compreflioa  was  diminiflied,  we 
could  not  tell  the  fucceflive  diminutions  of  denfity  and 
confequent  augmentation  of  bulk  and  height ;  we  could 
only  fay,  that  feveral  atmofpheric  appearances  indicated 
a  much  greater  height.  Clauds  have  been  fee n  much 
Ingiier  ;  but  the  phenomenon  of  the  twilight  is  the  moft- 
convincing  proof  cf  this,  ft'here  is  no  doubt  that  the 
visibility  of  the  iky  or  air  is  owing  to  its  want  of  per- 
fedt  tranfparency,  each  particle  (whether  cf  matter  pure¬ 
ly  aerial  or  heterogeneous)  reflecting  a  little  light. 

Tet  b  (fig.  54*)  ke  lafr  particle  of  illuminated  air  22a 

which  can  be  ken  in  the  horizon  by  a  fpeftator  at  A.  Hare 

I  his  mufti  be  illuminated  by  a  ray  SD  b ,  touching  the  bCCClVft 
earth’s  furface  at  fome  point  D.  Now  it  is;  a  known 
faft,  that  the  degree  of  illumination  called  twilight  is 
perceived  when  the  fun  is  r8w  below  the  horizon  of  the 
fpeftator,  that  is,  when  the  angle  E  b  S  or  ACD  is  18 
degrees  ;  therefore  b  C  is  the  fecant  of  9  degrees  (it  is 
lefs,  viz.  about  8j[  degrees,  on  account  of  refraftion). 

W e  know  the  earth’s  radius  to  be  about  3970  miles  : 
hence  we  conclude  b  B  to  be  about  45  miles ;  nay,  a 
very  fenfible  illumination  is  perceptible  much  farther 
from  the  fun’s  place  than  this,  perhaps  twice  as  far,  and 
the  air  is  fufSciently  denfe  for  refkfting  a  fenfible  light 
at  the  height  of  nearly  200  miles. 

We  have  now  feen  that  air  is  prodigioufly  expanfible.  Expei iruent  ? 
None  of  our  experiments  have  diftinftly  fhown  us  any  fixes  uo  li- 
limit.  But  it  does  not  follow  that  it  is  expanfible  with  to  f^e 


extremities,  the  aftuon  of  the  whole  row  on  the  extreme 
points  would  be  proportional  to  the  number  of  particles, 
that  is,  to  their  diftance  inverfely  and  to  their  denfity  : 
and  a  number  of  fuch  parcels,  ranged  in  a  ftraight  line, 
would  conftitute  a  row  cf  any  fenfible  magnitude  ha¬ 
ving  the  fame  law  of  comprefrion.  But  this  law  of 
corpu&uhr  force  is  unlike  every  thing  we  obferve  in 
nature,  and  to  the  laft  degree  improbable* 


out  end ;  nor  is  this  at  all  likely.  It  is  much  more  ^an" 

probable  that  there  is  a  certain  diftance  of  the  parts  in 
which  they  no  longer  repel  each  other  ;  and  this  would 
be  the  diftance^at  which  they  would- arrange  themfelves 
if  they  were  not  heavy.  But  at  the  very  fummit  of  the 
atmofphere  they  will  be  a  very  fmall  matter  nearer  to 
each  other,  on  account  of  their  gravitation  to  the  earth, 
ftftll  we  know  precifely  the  law  of  this  mutual  repul- 
fion,  we  cannot  fay  what  is  the  height  of  the  atmo- 
fphere. 

But  if  the  air  be  an  elaftic  fluid  whofe  denflty  is  al¬ 
ways 
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ways  proportionable  to  the  comprefiing  force,  we  can 
tell  what  is  its  denfity  at  any  height  above  the  furface 
of  the  earth  :  and  we  can  compare  the  denfity  fo  calcu¬ 
lated  with  the  denfity  difcovered  by  observation  :  for 
this  laft  is  meafured  by  the  height  at  which  it  fupports 
mercury  in  the  barometer.  This  is  the  dire£t  meafure 
of  the  preffure  of  the  external  air  ;  and  as  we  know  the 
law  of  gravitation,  we  can  tell  what  would  be  the  pref¬ 
fure  of  air  having  the  calculated  denfity  in  all  its 
parts. 

Let  us  therefore  fuppofe  a  prifmatic  or  cylindric  co¬ 
lumn  of  air  reaching  to  the  top  of  the  atmofphere. 
Let  this  be  divided  into  an  indefinite  number  of  frrata 
of  very  fmall  and  equal  depths  or  thicknefs ;  and  let 
us,  for  greater  fimplicity,  fuppofe  at  firft  that  a  particle 
of  air  is  of  the  fame  weight  at  all  diftances  from  the 
centre  of  the  earth. 

The  abfolute  weight  of  any  one  of  thefe  ftrata  will 
on  thefe  c6nditions  be  proportional  to  the  number  of 
particles  or  the  gravity  of  air  contained  in  it ;  and  fince 
the  depth  of  each  ftratum  is  the  fame,  this  quantity  of 
air  will  evidently  be  as  the  denfity  of  the  ftratum  :  but 
the  denfity  of  any  ftratum  is  as  the  compjefiing  force; 
that  is,  as  the  preffure  of  the  ftrata  above  it ;  that  is, 
as  their  weight  j  that  is,  as  their  quantity  of  matter— 
therefore  the  quantity  of  air  in  each  ftratum  is  pro¬ 
portional  to  the  quantity  of  air.  above  it;  but  the  quan¬ 
tity  in  each  ftratum  is  the  difference  between  the  co¬ 
lumn  incumbent  on  its  bottom  and  on  its  top  :  thefe 
differences  are  therefore  proportional  to  the  quantities 
of  which  they  are  the  differences.  But  when  there  is  a 
feries  of  quantities  which  are  proportional  to  their  own 
differences,  both  the  quantities  and  their  differences  are 
in  continual  or  geometrical  progreflion  :  for  let  a ,  r, 
be  three  fuch  quantities  that 

b  c=za — b  :  b — c,  then,  by  altern, 

b  \  a—b~c  ;  b — c  and  by  compoft 

b :  a~c  :  b 

and  a  :  Irzb  :  c 

therefore  the  denfities  of  thefe  flrata  decreafe  in  a  geo¬ 
metrical  progreflion  ;  that  is,  when  the  elevations  above 
the  centre  or  furface  of  the  earth  increafe,  or  their 
depths  under  the  top  of  the  atmofphere  decreafe,  in  an 
arithmetical  progrelfion,  the  denfities  decreafe  in  a',  geo¬ 
metrical  progreffion. 

Let  ARQ^(fig.  55.)  reprefent  the  fe&ion  of  the 
earth  by  a  plane  through  its  centre  O,  and  let  m  OAM 
be  a  vertical  line,  and  AE  perpendicular  to  O  A  will  be 
a  horizontal  line  through  A,  a  point  on  the  earth's 
furface.  Let  AE  be  taken  to  reprefent  the  denfity  of 
the  air  at  A  ;  and  let  DH,  parallel  to  AE,  be  taken  to 
AE  as  the  denfity  at  D  is  to  the  denfity  at  A  :  it  is 
evident,  that  if  a  logiftic  or  logarithmic  curve  EHN  be 
drawn,  .having  AN  for  its  axis,  and  paffing  through 
the  points  E  and  H,  the  denfity  of  the  air  at  any  other 
point  C,  in  this  vertical  line,  will  be  reprefented  by  CG, 
the  ordinate  to  the  curve  in  that  point :  for  it  is  the 
property  of  this  curve,  that  if  portions  AB,  AC,  AD, 
ef  its  axis  be  taken  in  arithmetical  progreflion,  the  or¬ 
dinates  AE,  BF,  CG,  DH,  will  be  in  geometrical  pro¬ 
greflion. 

It  is  another  fundamental  property  of  this  curve,  that 
if  EK  or  HS  touch  the  curve  in  E  or  H,  the  fubtan- 
jgent  AK  or  DS  is  a  conftant  quantity. 
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And  a  third  fundamental  property  is,  that  the  in-  HeLht  of 
finitely  extended  area  MAEN  is  equal  to  the  re£langlefh^  Atm°- 
KAEL  of  the  ordinate  and  fub tangent ;  and,  in  like  *Phefc;  { 
manner,  the  area  MDHN  is  equal  to  SDaDH,  or 
to  KAxDH  ;  confequently  the  area  lying  beyond  any 
ordinate  is  proportional  to  that  ordinate. 

Thefe  geometrical  properties,  of  this  curve  are  all 
analogous  to  the  chief  circumftances  in  the  Conftitution 
of  the  atmofphere,  on  the  fuppofition  of  equal  gravity. 

The  area  MCGN  reprefents  the  whole  quantity  of  ae- 
real  matter'  which  is  above  C  :  for  CG  is  the  denfity 
at  C,  and  CD  is  the  thicknefs  of  the  ftratum  between  C 
and  D  ;  and  therefore  CGHD  will  be  as  the  quantity 
of  matter  or  air  in  it ;  and  in  like  manner  of  all  the 
others,  and  of  their  fums,  or  the  whole  area  MCGN  : 
and  as  each  ordinate  is  proportional  to  the  area  above 
it,  fo  each  denfity,  and  the  quantity  of  air  in  each  ftra¬ 
tum,  is  proportional  to  the  quantity  of  air  above  it  > 
and  as  the  whole  area  MAEN  is  equal  to  the  rectangle 
KAEL,  fo  the  whole  air  of  variable  denfity  above  A 
might  be  contained  in  a  column  KA,  if,  inftead  of  be¬ 
ing  comprefled  by  its  own  weight,  it  were  without 
weight,  and  comprefled  by  an  external  force  equal  to  the 
preffure  of  the  air  at  the  furface  of  the  earth.  Ia 
this  cafe,  it  wquld  be  of  the  uniform  denfity  AE,  which 
it  has  at  the  furface  of  the  earth,  making  what  we  have 
repeatedly  called  the  homogeneous  atmofphere. 

Hence  we  derive  this  important  circum fiance,  that 
the  height  of  the  homogeneous  atmofphere  is  the  fub- 
tangent  of  that  curve  whofe  ordinates  are  as  the  den¬ 
fities  of  the^air  at  different  heights,  on  the  fuppofition 
of  equal  gravity.  This  curve  may  with  propriety  be 
called  the  atmospherical  logarithmic:  and  as  the 
different  logaritlimics  are  all  charadterifed  by  their  fub- 
tangents,  it  is  of  importance  to  determine  this  one. 

It  may  be  done  by  comparing  the  denfities  of  mer¬ 
cury  and  air.  For  a  column  of  air  of  uniform  denfity, 
reaching  to  the  top  of  the  homogeneous  atmofphere,  is 
in  equilibrio  with  the  mercury  in  the  barometer.  Now 
it  is  found,  by  the  beft  experiments,  that  when  mer¬ 
cury  and  air. are  of  the  temperature  32°  of  Fahrenheit’s 
thermometer,  and  the  barometer  frauds  at  30  inches,  the 
mercury  is  nearly  10440  times  denfer  than  air.  There¬ 
fore  the  height  of  the  homogeneous  atmofphere  is  10440 
times  30  inches,  or  2610c  feet,  or  8700  yards,  or  4330 
fathoms,  or  5  miles  wanting  1 00  yards. 

Or  it  may  be  found  by  ohfervations  on  the  barome¬ 
ter.  It  is  found,  that  when  the  mercury  and  air  are 
of  the  above  temperature,  and  the  barometer  on  the 
fea-fhore  ftands  at  3  0  inches,  if  we  cany  it  to  a  place 
884  feet  higher  it  will  fall  to  29  inches.  Now,  in  all 
logarithmic  curves  having  equal  ordinates,  the  portions 
of  the  axes  irttercepted  between  the  correfponding  pairs 
of  ordinates  are  proportional  to  the  fubtangents.  And 
the  fubtangents  of  the  curve  belonging  to  our  common 
tables  is  ,4342945,  and  the  difference  of  the  loga¬ 
rithms  of  30  and  29  (which  is  the  portion  of  the 
axis  intercepted  between  the  ordinates  30  and  29),  or 
0,0147233,  is  to  0,434294  5  as  883  is  to  26058  feet,  or 
8686yards,or4343fathoms,or5miieswanting  1  14  yards. 

This  determination  is  1  4  yards  lefs  than  the  other,  and 
it  is  uncertain  which  is  the  moft  exadl.  It  is  extremely 
difficult  to  fheafure  the  refpeflive  denfities  of  mercury 
and  air ;  and  in  meafuring  the'  elevation  which  pro- 
8  duces 
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£B2  ^  *  fa.U  f  0ntf,r!'  the  barometer,  an  error  of 
Ter  o*  an  inch  would  nroHn™.  nil  a:cc., _  tir 
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or 

and 


"  r  .*  *  *ncn  in  me  Darometer,  an  ei 
”  °*  a?  ‘f’1  would  produce  all  the  difference.  We 
-  Pr”c'r  the  laft,  as  depending  on  fewer  circumftanccs. 
But  all  this  inveftigation  proceeds  on  the  fuppofitfen 
of  equal  gravity,  whereas  we  know  that  the  weight  of 

LPmrtt|C  e  °ffa‘r  reC,rCaiesa*  the  f1uare  of  dmance 
from  the  centre  of  the  earth  mcreafes.  In  order,  there. 

fur^at^th  ^  fupenor  ftratum  may  produce  an  equal  pref- 
fure  at  the  furface  of  the  earth,  it  muff  be  denfer,  be- 
caufe  a  particle  of  u  gravitates  lefs.  The  denfity 
therefore,  at  equal  elevations,  muff  be  greater  than  on 
the  fuppofition  of  equal  gravity,  and  the  law  of  dimi¬ 
nution  of  denlity  muff  be  different. 

Make  OD  :  OA  =  OA  :  O  '- 
OC  ;  OA  =  OA  :  Or; 

,  ,  _  ,  OB  :  OA  =  OA  :  Oii,  &c; 

OC  Olf  O?"’  °A’cOA’,mfy  he  reciprocals  to  OD, 
AT’  °b’  °A>  and  through  the  points  A,  b,  c,  d,  draw 
t  e  perpendiculars  AE,  bj,  tg,  ,/A,  making  tUi  pro- 
portional  tmthe  deulities  in  A,  B,  C,  D  :  and  let  us 
fuppofe  CD  to  be  exceedingly  fmall,  fo  that  the  den- 

tom  maTibC  fl’PPofed  uluform  through  the  whole  lira- 
tujn.  i  li  us  we  have 

ODxO//-OA’,  rrOCxOc 
Or  :  Oz/=OD  :  OC  ; 

Or  :  Or —  O  /~OD  :  OD-OC. 

Or  :  r<fcOD  :  DC; 

......  rd  :  CD=Or  :  OD  ; 

Quality, tew"4  °D  in  the  rati°  * 

cd :  CD  -Oc  :  OC=z  OA‘  :  OC*, 

O  A  2  9 

and  cd-CDx-^r,  and  cdXcg-  CD  XcgX  -A ; 

O  A* 

but  CD  X  cgX  ~  is  as  the  preffure  at  C  arifing  from 

the  abfolute  weight  of  the  ffratum  CD.  For  this 
weight  is  as  the  bulk,  as  the  denlity,  and  as  the  gra- 
MUtiou  of  each  particle  jointly.  Now  CD  express 

the  bulk,  eg  the  denfity,  and  the  gravitation  of 

Caniin^f6'  'Pherefw.re’  e***X  >»  as  the  preffure  on 
C  mdmg  from  the  weight  of  the  ffratum  DC  ;  but 

Anr/V,dT  y  *  ,e  element  of  the  curvilineal  area 
AF  &  t  the  CUrIf  Ef*/jn  ;md  lhe  ordinates 
>  />  c,?<  aK  &c.  mn.  Therefore  the  fum  of  all  the 
elements,  fuch  as  cdhg,  that  is,  the  area  cmng  below 

/’  V  .be  as,1  o  ™hoU.  Pred*lre  on  C,  arifiug  from  the 
g  av nation  of  all  the  air  above  it ;  but,  by  the  nature 
of  air,  this  whole  preffure  is  as  the  denfity  which  it 
produces,  that  is,  as  eg.  Therefore  the  curve  Ee.  is 
<  f  fuch  a  nature  that  the  area  lying  below  or  beyond 
‘  w  ordinate  eg  is  proportional  to  that  ordinate.  This 

t&ssz  :l the  losarithmic — •«*  ■ 

h« t^A^TndlfflSy  coZ 

BA  to  A/*'  il  d'at  the  dtimate  ratio  of 

Slfd  E/*’}e  angles^ 

ne  fame,  but  in  oppofite  pofitions. 

Laftly,  if  OA,  CM,  Or,  O ,/,  &c.  be  taken  in  arith- 
VocfxV^Part^I  ^ creafmg,  their  reciprocalsOA.OB, 


2S-  bC  !larm?fcal  P«g'^>on  incrca,  He’ghTof 

i..  jl’_ •  ,  .  e11  known  :  but,  from  the  nature  of  the  the  Atmo* 

logarithmic  curve,  when  OA,  Ob,  Oc,  Od,  & c.  are  in  f'>here' 
a  ithmetical  progrefliou,  the  ordinates  A  E,  bf,  c  dh  - 

ol  oi,' orA'nl'  ThcWiMhi; 

°C'“  «“  “  A,  B.  C,  D,  toeing”! 

■  ^  progi effi°n  ;  and  thus  may  the  denlity  of  the 

den  ft  aI,A;at'0nS  be  difcovered.  Thus  to  find  the 
denfity  of  the  air  at  K  the  top  of  the  homog-neous  at- 

o“E  ,T;  tu?k,i°,a1-°a  v01- 

uinate  L,  I  1S  the  denfity  at  K. 

the  reLCClebf ed  1>r  JIaDe3r  ws“  the  firff  whoobfen-ed 
dina  es  oA,  T°n  u  deufit>’  of  t!le  air  and  the  or- 
rithmc  Tr 6 ,  °fjthml?  curve>  or  common  loga- 
vity  ^nd  Id5  T  on  the  fuppofition  of  equal  gra¬ 
vity  ,  and  his  difeovery  is  acknowledged  by  Sir  Ifaac 
Newton  in  Prtncip.  ii.  prop.  2  2.fcbo!.  Hally’s  differ- 
tation  on  the  Aibjedf  is  in  n’185  of  the  Phil.  Tranf 

tionT^’g"  Uh  hiSnUfu:J  %acity.  extended  the  fame  rela- 
t  °n  to  the  true  ftate.  of  the  cafe,  where  gravity  £  „ 

ie  fquaie  of  the  diftance  .inverfely ;  and  ftiowed  that 
"hen  the  oiftances  from  the  earth’s  centre  are  in  har- 

greffion>r°Hee|h0n’  dfn!’tit:s  are  in  geometric  pro¬ 
of  the  "difl  h°WS  lndeed>.ln  general,  what  progrefliou 
ot  the  diftance,  on  any  fuppofition  of  gravity  will 

produce  a  geometrical  progreifion  of  the  denfities  fo 
as  to  obtain  a  fet  of  lines  OA,  Ob,  Or,  O d'  &c.  2^ 

"  ill  be  logarithms  of  the  denfities.  The  fubiecl  was 
afterwards  treated  111  a  more  familiar  manner  by  Cotes 

ilfo^v  n  if  *  in  hlS  Harmonia  Mmfurarum  ;  * 

T  b>  I)r  B™oke  Taylor,  Meth.  Increment;  Wolf  in  hi,; 

1  tr,SCT£  r‘  ti  German  in  his  Pboronomia ;  Sac,  See,  and 
lately  by  Horfley,  Phil.  Tranf.  tom.  lxiv. 

_  An  important  corollary  is  deducible  from  thefe  prin-m,  ^  . 
cipl.s,  viz.  that  the  air  has  a  finite  denfity  at  an  in-Tfi-  a‘r  ha‘ 

faTas'udlTL^01’1.?'0  C,Te,°f  the  C3rth’  namely,  denfity  at 
t  ‘  r  ,  e  iePle^ented  by  the  ordinate  OP  drawn  an  ,nfinitc 
through  the  centre  It  may  be  objeded  to  this  con-f^f 
cluiiou,  that  It  would  infer  an  infinity  of  matter  in  the  'r 

na  ot  the  planetary  motions,  which  appear  to  be  per¬ 
formed  in  a  fpace  void  of  all  refiftance,  and  therefore 
o  all  matter.  But  this  fluid  muff  be  fo  rare  at  great 
diftances  that  the  refiftance  will  he  infenfible.even  tlmugh 
the  retardation  occahoned  by  it  has  been  accumulatfd 
for  ages.  Even  at  the  very  moderate  diftance  of  eoo 
miles,  the  rarity  is  fo  great  that  a  cubic  inch  of  com¬ 
mon  air  expanded  to  that  degree  would  occupy  a  fphere 
equal  to  the  orbit  of  Saturn ;  and  the  whole  ratardation 
h  cn  th,s  I)lanet  would  fuftain  after  feme  millions  of 
years  would  not  exceed  what  would  be  occafioned  by 
ns  meeting  one  bit  of  matter  of  half  a  grain  weight.  7 
lhis  emgHie  afe,  it  is  not  unreafonable  to  fuppofe 
the  v.fible  umveife  occupied  by  air,  which,  by  itfma- 
vitation,  wiU  accumulate  itfelf  round  eveiy  body  hfit 
in  a  proportion  depending  on  their  quantities  of  matter! 

onP  f  at.traa‘ug  more  of  «  than  the  fmalle^ 

ones,  and  thus  forming  an  atmofphere  about  each  And 
many  appearances  warrant  this  fuppofition.  Jupter 
Mars  Saturn,  and  Venus  are  evidently  furrounded  by 
..tmofpheres.  I  lie  conlhtution  of  thefe  atmofpheres 
may  differ  exceedingly  from  other  caufes.  If  tlfe  pla 
net  has  nothing  on  its  furface  which  can  be  diffolved 
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A-mo-  by  the  ah  or  volatllifed  by  heat,  the  atmofphere  ^ 
fpheres  b'  continually  clear  and  tranfparent,  hke  that  of  the 
of  the  other 
Planets, 

&c. 

*35 

The  atmo. 
fphere  of 
Mars, 


m°Mars  has  an  atmofphere  which  appears  precifely  like 
our  own,  carrying  clouds,  or  depofiting  • 

when,  by  the  Obliquity  of  his  axis  to  the  plane  of  h.s 
ecliptic,  he  turns  his  north  pole  towards  the  fun,  it  u 
obferved  to  be  occupied  by  a  broad  white  fpot.  As 
the  fummer  of  that  region  advances,  this  fpot  gradual  y 
Si",  .nd  fometimes  vanilbeSj  and  .hen  the  l»  < 

comes  in  f.gh.,  iurrounded  m  l,ke  manner  V*"  - 
fpot,  which  undergoes  firmly  changes.  This  is  p 
cifely  tlie  appearance  winch  the  fnowy  circumpol 
gions  of  this  earth  will  exhibit  to  an  ataom  . 
Mars.  It  may  not,  however,  be  fnow  that  we  lee  , 

.  thick  clouds  will  have  the  fame  appearances. 

,-36  The  atmofphere  of  the  planet  Jupiter  is  alfo  very 
JUP‘tef’  fimilar  to  our  own.  It  is  diverged  by  ftreaks  or  belts 
parallel  to  his  equator,  which  frequently  change  tl  r 
appearance  and  dimenfions,  in  the  fame  manner  as  thofc 
tracks  of  fimilar  Iky  which  belong  to  different  region 
of  this  globe.  There  is  a  certain  kind  of  weather  that 
more  properly  belongs  to  a  particular  climate  than  to 
any  other.  This  is  nothing  but  a  certain  general  ftate 
of  the  atmofphere  which  is  prevalent  there,  though 
with  confiderable  variations.  This  muft  appear  to  a 
fpeaator  in  the  moon  like  a  ftreak  fpread  over  that 
climate,  diftinguifliing  it  from  others.  But  the  molt 
remarkable  fimilarity  is  in  the  motion  of  the  clouds  on 
Jupiter.  They  have  plainly  a  motion  from  eafl  to  welt 
relative  to  the  body  of  the  planet :  for  there  is  a  re¬ 
markable  fpot  on  the  furface  of  the  planet,  which  is 
obferved  to  turn  round  the  axis  in  9I1.  51'  I  o''  ;  and 
there  frequently  appear  variable  and  perilling  fpots  in 
the  belts,  which  fometimes  laft  for  feveral  revolutions. 
Thefe  are  obferved  to  circulate  in  9.  55.  05.  Thefe 
numbers  are  the  refults  of  a  long  feries  of  obfervations 
by  Dr  Herfchel.  This  plainly  indicates  a  general  cur¬ 
rent  of  the  clouds  weft  ward,  precifely  limilar  to  what 
a  fpedator  in  the  moon  muft  obferve  in  our  atmofphere 
arifing  from  the  trade-winds.  Mr  Schroeter  has  made 
the  atmofphere  of  Jupiter  a  ftudy  for  many  years ;  and 
deduces  from  his  obfervations  that  the  motion  of  the  va¬ 
riable  fpots  is  £ubje£t  to  great  variations,  but  is  always 
from  eaft  to  weft.  This  indicates  variable  winds. 

The  atmofphere  of  Venus  appears  alfo,  to  be  like 
ours,  loaded  with  vapours,  and  in  a  ftate  of  continual 
change  of  abforption  and  precipitation.  About  the 
middle  of  laft  century  the  furface  of  Venus  was  pretty 
.  diftin&ly  feen  for  many  years  chequered  with  irregular 
fpots,  which  are  deferibed  by  Campani,  Bianchini,  and 
other  aftronomers  in  the  fouth  of  Europe,  and  alfo  by 
Caffini  at  Paris,  and  Hooke  and  Townley  in  England. 
But  the  fpots  became  gradually  more  faint  and  indi- 
ftinft;  and,  for  near  a  century,  have  difappeared. .  The 
whole  furface  appears  now  of  one  uniform  brilliant 
white.  The  atmofphere  is  probably  filled  with  a  reflect¬ 
ing  vapour,  thinly  diffufed  through  it,  like  water  faint¬ 
ly  tinged  with  milk.  A  great  depth  of  this  muft  ap¬ 
pear  as  white  as  a  fipall  depth  of  milk  itfelf ;  and  it 
appears  to  be  of  a  wry  great  depth,  and  to  be  refrac¬ 
tive  like  our  air.  For  Dr  Herfchel  has  obferved,  by 
the  help  of  his  fine  telefcopes,  that  the  illuminated 
part  of  Venus  is  confiderably  more  than  a  hemifphere, 
and  that  the  light  dies  gradually  away  to  the  bounding 
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margin.  This  is  the  very  appearance  that  the  earth 
would  make  if  furnilhed  with  fuch  an  atmofphere.  The  of  the  other 
boundary  of  illumination  would  have  a  penumbra  reach-  planets, 

Ing  about  nine  degrees  beyond  it.  If  this  be  the  con- 
ftitution  of  the  atmofphere  of  Venus,  Ihe  may  be  in  a 
blted  by  beings  like  oUrfelves.  They  would  not  be 
dazzled  by  the  intolerable  fplendor  of  a  fun  four  tunes 
as  big  and  as  bright,  and  fatten  times  more  glaring, 
than  ours;  for  they  would  feldom  or  never  fee  him  but 
inftead  of  him  an  uniformly  bright  and  white  Iky.  They 
would  probably  never  fee  a  ftar  or  planet,  unlefs  the 
dog-liar  and  Mercury;  and  perhaps  the  earth  might 
pierce  through  the  bright  haze  which  furrounds  their 
planet.  For  the  fame  reafon  the  inhabitants  would  not 
perhaps  be  incommoded  by  the  fun’s  heat.  It  is  in¬ 
deed  a  very  queftionable  thing,  whether  the  fun  would 
caufe  any  heat,  even  here,  if  it  were  not  for  the  che¬ 
mical  action  of  his  rays  on  our  air.  This  is  rendered 
not  improbable  by  the  intenfe  cold  felt  on  the  tops  of 
the  higheft  mountains,  in  the  cleareft  air,  and  even  un¬ 
der  a  vertical  fun  in  the  torrid  zone.  43* 

The  atmofphere  of  comets  feems  of  a  nature  totally  And  ot  co- 
different.  This  feems  to  be  of  inconceivable  rarity,  me“- 
even  when  it  reflefts  a  very  fenfible  light.  The  tail  is 
always  turned  nearly  away  from  the  fun.  It  is  thought 
that  this  is  by  the  impulfe  of  the  folar  rays.  If  this 
be  the  cafe,  we  think  it  might  be  difeovered  by  the 
aberration  and  the  refraftion  of  the  light  by  which  we 
fee  the  tail:  for  this  light  muft  come  to  our  eye  with 
a  much  fmaller  velocity  than  the  fun’s  light,  if  it  be 
refle&ed  by  repulfive  or  elaftic  forces,  which  there  is 
every  reafon  in  the  world  to  believe  ;  and  therefore  the 
velocity  of  the  refleaed  light  will  be  diminilhed  by  all  the 
velocity  communicated  to  the  refkaing  particles.  This  is 
almoft  inconceivably  great.  The  comet  of  1.680  went  half 
round  the  fun  in  ten  hours,  and  had  a  tail  at  leaft  a 
hundred  millions  of  miles  long,  which  turned  round  at 
the  fame  time,  keeping  nearly  in  the  direaion  oppofite 
to  the  fun.  The  velocity  neceffary  for  this  is  prodi¬ 
gious,  approaching  to  that  of  light.  And  perhaps  the 
tail  extends  much  farther  than  we  fee  it,  but  is  vi¬ 
able  only  as  far  as  the  velocity  with  which  its  particles 
recede  from  the  fun  is  lefs  than  a  certain  quantity , 
namely,  what  would  leave  a  fufllcient  velocity  for  the 
refleaed  light  to  enable  it  to  affea  our  eyes.  And  it 
may  be  demonftrated,  that  although  the  real  forni  of 
the  vifible  tail  is  concave  on  the  anterior  fide  to  which 
t}ie  comet  is  moving,  it  may  appear  convex  on  that 
fide,  in  confequence  of  the  very  great  aberration  of  the 
light  by  which  the  remote  parts  are  feen.  Aft  this 
may  be  difeovered  by  properly  contrived  obfervations  ; 
and  the  conjeaure  merits  attention.  But  of  this  di- 
grefflon  there  is  enough';  and  we  return  to  our  fubjea, 
the  conftitution  of  our  air.  ...  Th  o* 

We  have  fhown  how  to  determine  a  priori  the  denfity  ^Jeyaufe($ 
of  the  air  at  different  elevations  above  the  furface  of  the  m  fa^-ing 
earth.  But  the  denfities  may  be  difeovered  in  all  accef-  height*. 
Able  elevations  by  experiments;  namely,  by  obferving 
the  heights  of  the  mercury  in  the  barometer.  This  is  a 
direa  meafure  of  the  preffure  of  the  incumbent  atmo¬ 
fphere  ;  and  this  is  proportional  to  the  denfity  which  it 
produces. 

Therefore,  by  means  of  the  relation  fubfifting  between 
the  denfities  and  the  elevations,  we  can  difeover  the  ele¬ 
vations  by  obfervations  made  on  the  denfities  by  means 


*4P 


441 

Explana¬ 
tion  of  its 
uic,  &  c. 


P  N  E  U  M 

v.Y*nefer/ of  t,ie  barometer ;  and  thus  we  may  meafnre  elevations 
by  means  of  the  barometer ;  and,  with  very  little 
trouble,  take  the  level  of  any  extenfive  track  of  country. 
Of  this  we  h^ve  an  illuitrious  example  in  the  fe&ion 
wnich  the  Abbe  Chappe  L’Auteroche  has  given  of  the 
whole  country  between  Breft  and  Ekaterinenburgh  in 
Siberia.  Tliis  is  a  fubjeft  which  deferves  a  minute  con- 
fideration  :  we  fhall  therefore  prefent  it  under  a  very 
fimple  and  familiar  form;  and  trace  the  method  through 
its  various  Heps  of  improvement  byDe  Luc,  Roy,Shuck- 
bourgh,  &c. 

We  have  already  obferved  oftener  than  once,  that  if 
the  mercury  in  the  barometer  Hands  at  30  inches,  and  if 
the  air  and  mercury  be  of  the  temperature  32°  in  Fah¬ 
renheit’s  thermometer,  a  column  of  air  87  feet  thick 
has  the  fame  weight  with  a  column  of  mercury  TV  of  an 
inch  thick.  Therefore,  if  we  carry  the  barometer  to  a 
higher  place,  fo  that  the  mercury  fmks  to  29.9,  we  have 
afcended  87  feet.  Now,  fuppofe  we  carry  it  Hill  higher, 
and  that  the  mercury  Hands  at  29.8  ;  it  is  required  to 
know  what  height  we  have  now  got  to  ?  We  have  evi¬ 
dently  afcended  through  another  Hratum  of  equal  weight 
with  the  former :  but  it  muH  be  of  greater  thicknefs, 
becaufe  tne  air  in  it  is  rarer,  being  lefs  compreffed.  We 
may  call  the  denfity  of  the  firH  Hratum  300,  meafuring 
the  denfity  by  the  number  of  tenths  of  an  inch  of  mercu¬ 
ry  which  its  elaHicity  proportional  to  its  denfity  enables 
it  to  fupport.  For -the  fame  reafon,  the  denfity  of  the 
fecond  Hratum  mufi  be  299:  but  when  the  weights  are 
equal,  the  bulks  are  inverfely  as  the  denfities  ;  and  when 
the  bafes  of  the  Hrata  are  equal,  the  bulks  are  as  the 
thickneffes.  Therefore,  to  obtain  the  thicknefs  of  this 
fecond  Hratum,  fay  299:300=87:87,29;  and  this  fourth 
term  is  the  thicknefs  of  the  fecond  Hratum,  and  we  have 
afcended  in  all  174,29  feet.  In  like  manner  we  may  rife 
till  the  barometer  /hows  the  denfity  to  be  298 :  ,  then  fay 
298  :  30  =  87  :  87,584  for  the  thicknefs  of  the  third 
itratum,  and  261,875  or  261’ for  the  whole  afcent ; 
and  we  may  proceed  in  the  fame  way  for  any  num- 
ber  of  mercurial  heights,  and  make  a  table  of  the  corre¬ 
fponding  elements  as  follows  :  where  the  firft  column  is 
the  height  of  the  mercury  in  the  barometer,  the  fecond 
column  is  the  thicknefs  of  the  ftratum,  or  the  elevation 
above  the  preceding  ftation  ;-.and  the  third  column  is 
the  whole  elevation  above  the  firH  flation. 
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ftation  the  mercurial  height  was  et),8,  and  that  at  the  Takmf 
upper  itation  it  was  29,1.  heights.  - 

29,1  791.64+  -•v—' 

29,8  174,391  .  ,:  , 

,XT  ,  619,353  ^Elevation. 

We  may  do  the  fame  thing  with  tolerable  accuracy: 
without  the  table,  by  taking  the  medium  m  of  the  mer¬ 
curial  heights,  and  their  difference  d in  tenths  of  au  inch,* 
and  then  fay,  as  m  to-300,  fo  is  87 d  to  the  height  requi¬ 
red  h:  or  T  . 

m  ~  m  J-hus>  111  tl*? 
foregoing  example,  m  is  294,5,  and  d  is  =7  ;  and  there- 

f  ^  j  _ 7X26lOO  ^  v 

tore  h  _  29^~  =620,4,  differing  only  one  foot  from 

the  former  value. 

Either  of  thefe  methods  is  fufficiently  accurate  for 
molt  purpofes,  and  even  in  very  great  elevations  will 
not  produce  any  error  of  confequeuce:  the  whole  error 
ot  the  elevation  883  feet  4  inches,  which  is  the  extent  of 
the  above  table,  is  only  |  of  au  inch. 

But  we  need  not  confine  ourfelves  to  methods  of  ap-  243 
proximation,  when  we  have  an  accurate  and  fcientinc 
method  that  is  equally  eafy.  We  have  feen  that,  upon 
the  luppofition  of  equal  gravity,  the  denfities  of  the  air 
are  as  the  ordinates  of  a  logarithmic  curve,  having  the 
line  of  elevations  for  its  axis.  •  We  have  alfo  fecn  that, 
in  the  true  theory  of  gravity,  if  thediftances  from  the 
cent  re  of  the  earth  increafe  in  a  harmonic  progreffion,  the 
logarithm  of  the  denfities  will  decreafe  in  an  arithmeti¬ 
cal  progreffion  ;  but  if  the  greatefl  elevation  above  the 
lurface  be  but  a  few  miles,  this  harmonic  progreffion 
whl  haidly  differ  from  an  arithmetical  one.  Thus,  if 
A',  Ac,  Ad,  are  1,  2,  and  3  miles,  we  fhall  find  that 
the  Correfponding  elevations  AB,  AC,  AD  are  fenfibly 
in  arithmetics1  progreffion  alfo:  for  the  earth’s  radius 
AC  is  nearly  4000  miles.  Hence  it  plainly  follows, 

that  BC— AB  is - - - or  - _ l- _ -  -i 

4030X4001’  0  16-04000  amile> 

“of  an  inch;  a  quantity  quite  infignificanf.  We 


Bar. 

Strat. 

30 

00,000 

29,9 

87,000 

29,8 

87,291 

29.7 

87.584 

29,6 

87,879 

29.5 

88, 1 76 

29.4 

88,475 

29.3 

*  88,776 

29,2 

89,079 

29,1 

89,384 

29 

89,691 

Elev. 

00,000 

■  87,000 

I74>291 

261,87  J 

349.754 

437.930 

526,40; 

615,181 
704,260  1 
793.644 
883»335 

Having  done  this,  we  can  now  meafure  any  elevation 
within  the  limits  of  our  table,  in  this  manner. 

Obferve  the  barometer  at  the  lower  and  at  the  upper 
ifations,  and  write  down  the  correfponding  elevations, 
subtract  the  one  from  the  other,  and  the  remainder  is 
the  height  required.  Thus  fuppofe  that  at  the  lower 


may  there.ore  affirm  without  hefitation,  that  in  all  ac- 
ceffible  places,  the  elevations  increafe  in  an  arithmetical 
progreffion,  while  the  denfities  decreafe  in  a  geometrical 
progreflion  Therefore  the  ordinates  are  proportional 
to  the  numbers  which  are  taken  to  meafure  the  denfities 
and  the  portions  of  the  axis  are  proportional  to  the  lo¬ 
garithms  of  thefe  numbers.  It  follows,  therefore,  that 
we  may  take  fucli  a  fcale  for  meafuring  the  denfities 
that  the  logarithms  of  the  numbers  of  this  fcale  fhall  be 
the  very  portions  of  the  axis  ;  that  is,  of  the  vertical  line 
m  ieet,  yards,  fathoms,  or  what  meafure  we  pleafe  :  and 
we  may,  on  the  other  hand,  choofe  fuch  a  fcale  for  mea- 
iuring  our  elevations,  that  the  logarithms  of  our  fcale  of 
oenfities  fhall  be  parts  of  this  fcale  of  elevations  ;  and  we 
may  find  either  of  thefe  feales  fcientifically.  For  it  is  a 
known  property  of  the  logarithmic  curves, that  when  the 
ordmates  are  the  fame,  the  intercepted  portions  of  the 
nbfciflie  are  proportional  to  their  fubtangents.  Now  wc 
know  the  fubta.igent  of  the  atmofpherical  logarithmic  * 
it  is  the  height  of  the  homogeneous  atmofphere  in  any 
meafure  we  pleafe,  fuppofe  fathoms :  we  find  this  heiVht 
by  comparing  the  gravities  of  air  and  mercury,  when 

Q-2  both 
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Barometer,  both  arc  of  fomc  determined  denfity.  Thus,  in  the 
*u"  y-—  ..  ^einpgj*ature  of  32'  of  Fahrenheit’s  thermometer,  when 
the  barometer  {lands  at  30  inches,  it  is  known  (by  many 
experiments)  that  mercury  is  10423,068  times  heavier 
than  air  ;  therefore  the  height  of  the  balancing  column 
cf  homogeneous  air  will  be  10423,068  times  ?o  inches; 
that  is,  4342,94?  Englifh  fathoms.  Again,  it  is  known 
that  the  fubtangent  of  our  common  logarithmic  tables, 
where  1  is  the  logarithm  of  the  number  10,  is  0,4342945. 
Therefore  tlie  number  0,434294?  is  to  the  difference 
D  of  the  logarithms  of  any  two  barometric  heights  as 
4342,945  fathoms  are  to  the  fathoms  F  contained,  in 
the  portion  of  the  axis  of  the  atmofpherical  logarith¬ 
mic,  which  is  intercepted  between  the  ordinates-  equal 
to  thefe  barometrical  heights;  or  that  0,434294?  :  D 
-4342,945  :  F,  and  0,4342,945  :  4342,94?  —  D  :  F  ; 
but  0,4342945  is  the  ten-thoufandth  part  of  4342,945, 
and  therefore  D  is  the  ten-thoufandth  part  of  F. 

*44  And  thus  it  happens,  by  mere  chance,  that  the  loga¬ 

rithms  of  the  denfities,  meafured  by  the  inches  of  mer¬ 
cury  which  their  elafticity  fupports  in  the  barometer, 
are  juft  the  ten-thoufandth  part  of  the  fathoms  con¬ 
tained  in  the  correfponding  portions  of  the  axis  of  the 
atmofpherical  logarithmic.  Therefore,  if  we  multiply 
our  common  logarithms  by  1 000c,  they  will  exprefs  the 
fathoms  of  the  axis  of  the  atmofpherical  logarithmic ;  no¬ 
thing  is  more  eafily  done.  Onr  logarithms  contain  what 
is  called  the  index  or  chara&eriftic,  which  is  an  integer 
and  a  number  of  decimal  places.  Let  ua  juft  remove 
the  integer-place  four  figures  to  the  right  hand:  thus 
the  logarithm  of  60  is  1.7781513,  which  is  one  integer 

and  Multiply  this  by  10, coo,  and  wc  ob- 
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tain 


5*3 


17781,513,  or  17781 


5*3 


*45 


Diff.  of  Log.  X 1 0000 

£33 


1.4742163 

*♦463893° 

0.0103,233 


nuipg 

heights. 
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The  pra&ical  application  of  all  this  reafoning  is  ob¬ 
vious  and  eafy  ;  obferve  the  heights  of  the  mercury  in 
the  barometer  at  the  upper  and  lower  ftations  in  inches 
and  decimals ;  take  the  logarithms  of  thefe,  and  fub- 
tradjt  the  one  from  the  other :  the  difference  between 
them  (accounting  the  four  firft  decimal  figures  as  inte¬ 
gers)  is  the  difference  of  elevation  of  fathoms. 

Example . 

Merc.  Height  at  the  lower  flat  ion  29,8 
upper  flatioa  29,1 


*47 


or  103  fathoms  and  of  a  fathom,  which  is  619,392 

feet,  or  619  feet  4-J  inches ;  differing  from  the  approxi¬ 
mated  value  formerly  found  about  4  an  inch. 

3^  Such  is  the  general  nature  of  the  barometric  meafure- 
thod  oT  ment  of  heights,  firft  fuggefted  by  Dr  Halley;  and  it  has 
ineafurir.gr  been  verified  by  numberlefs  comparifons  of  the  heights 
heights  calculated  in  this  way  with  the  fame  height  meafured 
row  much  geometrically.  It  was  indeed  in  this  way  that  the  pre- 
f  *  cife  fpecific  gravity  of  air  and  mercury  was  molt  accu¬ 
rately  determined ;  namely,  by  obf  rving,  that  when  the 
temperature  of  air  and  mercury  was  32,  the  difference 
of  the  logarithms  of  the  mercurial  heights  were  precise¬ 
ly  the  fathoms  of  elevation.  But  it  requires  many  cor- 
•  regions  to  adjuft  this  method  to  the  circumftances  of 
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the  cafe;  and  it  was  not  till  very  lately  that  it  has  been 
fo  far  adjufted  to  them  as  to  become  ufeful.  We  are 
chiefly  indebted  to  Mr  de  Luc  for  the  improvements. 

The  great  elevations  in  Switzerland  enabled  him  to 
make  an  iininenfc  number  of  obfervations,  in  almoft 
every  variety  of  circumftances.  Sir*  George  Sliuckbourgh 
alfo  made  a  great  number  with  moft  accurate  inftruinents 
in  much  greater  elevations,  in  the  fame  country  ;  and  he 
made  many  chamber  experiments  for  determining  the 
laws  of  variation  in  the  fuborcinate  circumftancep.  Gene¬ 
ral  Roy  alfo  made  many  to  the  fame  pnrpofc.  And  to 
thefe  two  gentlemen  we  are  chiefly  obliged  for  the 
corredlions  which  are  now  generally  adopted. 

It  is  eafy  to  perceive  that  the  method,  as  already lt  depend# 
expreffed,  cannot  apply  to  every  cafe  :  it  depends  llfi*  r!U 

the  fpecific  gravity  of  air  and  mercury,  combined  with  vqry  cf 
the  fuppolition  that  this  is  affedted  only  by  a  change  of  and  mer* 
prtjfure .  But  finee  all  bodies  are  expanded  by  heat, 
and  as  there  is  no  reafon  to  fnppofe  that  they  are  equal¬ 
ly  expanded  by  it,  it  follows  that  a  change  of  temperature 
will  change  the  relative  gravity  of  mercury  and  air, 
even  although  both  fuffer  the  fame  change  of  tempera¬ 
ture  :  and  finee  the  air  may  be  warmed  or  cooled 
when  the  mercury  is  not,  or  may  change  its  tempera¬ 
ture  independent  of  it,  we  may  expe&  ft  ill  greater  Tar¬ 
nations  of  fpecific  gravity. 

The  general  effedt  of  an  augmentation  of  the  fpecific 
gravity  of  the  mercury  muft  be  to  increafe  the  fubtan¬ 
gent  of  the  atmofpherical  logarithmic;  in  which  cafe  the 
logarithms  of  the  denfities,  as  meafured  by  inches  of 
mercury,  will  exprefs  meafures  that  are  greater  than  fa¬ 
thoms  in  the  fame  proportion  that  the  fubtangent  is  in- 
creafed  ;  or,  when  the  air  is  more  expanded  than  the 
mercury,  it  will  require  a  greater  height  of  homogene¬ 
ous  atmofphere  to  balance  30  inches  of  mercury,  and  a 
given  fall  of  mercury  will  then  correfpond  to  a  thicker 
ftratum  of  air. 

In  order,  therefore,  to  perfect  this  method,  we  muft 
learn  by  experiment  how  much  mercury  expands  by  an 
increafe  of  temperature  ;  we  muft  alfo  learn  how  much 
the  air  expands  by  the  fame,  or  any  change  of  tempera¬ 
ture;  and  how  much  its  elafticity  is  affected  by  it.  Both 
thefe  circumftances  muft  be  confidered  in  the  cafe  of 
air ;  for  it  might  happen  that  the  elafticity  of  the  air  is 
not  fo  much  affedled  by  heat  as  its  bhlk  is. 

It  will,  therefore,  be  proper  to  ftate  in  this  place  the 
experiments  which  have  been  made  for  afeertaining 
thefe  two  expanlions. 

The  moft  accurate,  and  the  belt  adapted  experiments 
for  afeertaining  the  expanfion  of  mercury,  are  thofe  of  R0y*s  ex- 
General  Roy,  publilhed  in  the  67th  volume  of  the  perimenw 
Philofophical  Tranfadtions.  He  expofed  20  inches  of ()n  ext 
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mercury,  adtually  fupported  by  the  atmofphere  in  a  ba-  ^^cury°. 
rometer,  in  a  nice  apparatus,  by  which  it  could  be  made 
of  one  uniform  temperature  through  its  whole  length  ; 
and  he  noted  the  expanfion  of  it  in  decimals  of  an  inch. 

Thefe  are  contained  in  the  following  table  ;  where  the 
firft  column  expreffes  the  temperature  by  Fahrenheit’s 
thermometer,  the  fecond  column  expreffes  the  bulk  of 
the  mercury,  and  the  third  column  the  expanfion  of  an 
inch  of  mercury  for  an  increafe  of  one  degree  in  the  ad¬ 
joining  temperatures. 

Table 


1 


t 


throw  e'er. 
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Table  A. 


450 


rYmf 

’  Bulk  f  ^ 

.  Pxpan.  for  j°  1 

212* 

5  3°»S  * 1 7 

0,0000763 

2C2 

0,0000787 

192 

30,4652 

0,00008  JO 

182 

30,44:9 

0,0000833 

1  72 

3~>  4H9 

0,0000857 

162 

30,3902 

0,0000880 

152 

32,3638 

0,0000903 

H2 

3^.3367 

0,0000923 

»32 

3<h3°9° 

0,0000943 

122 

30.2807 

0,0000963 

1X2 

30,2518 

0,0000983 

102 

30,2223 

0,0001003 

92 

3°>'93~ 

0,0001023 

??  1 

3°»  '<5i  5 

0,0001043 

72 

30,1302 

0,0001 063 

62 

30,0984 

0,000  £07  7 

52 

30,0661 

0,0001093 

42 

30.0335 

0,0001 1 \o 

3* 

30,0000 

0,000  i  12J 

22 

29,9662 

0,0001  143 

12 

29>93<9 

0,0001  1  60 

2  I 

29,8971 

o,obooi  77 

0  1 

29,8901 

This  table  gives  rife  to  fome  reflections.  The  fcale 
of  the  thermometer  is  conftrufted.on  the  fuppofition 
that  the  fuccelfive  degrees  of  heat  are  meafured  by 
-  equal  increments  of  bulk  in  the  mercury  of  the  ther¬ 
mometer.  How  comes  it,  therefore,  that  this  is  not  ac¬ 
companied  by  equal  increments  of  bulk  in  the  mercury 
column,  but  that  the  correfponding  expanfions 
cl  this  column  do  continually  diminilh  ?  General  Roy 
attributes  this  to  the  gradual  detachment  of  elaftic  mat¬ 
ter  from  the  mercury  by  heat,  which  preffes  on  the  top 
of  the  co  umn,  and  therefore  Ihortens  it.  He  applied 
a  boiling  heat  to  the  vacuum  a-top,  without  producing 
any  farther  depreflion  ;  a  proof  that  the  barometer  had 
been  carefully  filled.  It  had  indeed  been  boiled  through 
its  whole  length.  He  had  attempted  to  meafure  the 
mercurial  expanfion  in  the  ufual  way,  by  filling  soinch- 
es  of  the  tube  with  boiled  mercury,  and  expofing  it  to 
the  heat  with  the  open  end  uppermoft.  But  here  it 
:s  evident  that  the  expanfion  of  the  tube,  and  its  folid 
contents,  mull  be  taken  into  the  account.  The  expan- 
hon  of  the  tube  was  found  fo  exceedingly  irregular, 
and  fo  incapable  of  being  determined  with  precif.on 
for  the  tubes  which  were  to  be  employed,  that  he  was 
obliged  to  have  recourfe  to  the  method  with  the  real 
barometer.  In  this  no  regard  was  necellary  to  any 
circumftance  but  the  perpendicular  height.  There  was, 
eiides,  a  propriety  in  examining  the  mercury  in  the 
very  condition  ,n  which  it  was  ufed  for  meafuring  the 
preflure  of  the  atmofphere  ;  becaufe  whatever  compli- 
cation  there  was  in  the  refults,  it  was  the  fame  in  the 
barometer  m  adlual  ufe. 

The  moll  obvious  manner  of  applying  thefe  experi¬ 
ments  on  the  expanfion  of  mercimy  to  oufputpofe"  is  o 
reduce  the  obferved  height  of  tii  mercury  m  wh  it 
-ould  have  been  if  it  were  of  the  temperature  32 
hus,  fuppofe  that  the  obferved  mercurial  height  is 
29>2,  and  that  the  temperature  of  the  mercury  is  72° 
make  30,1302  :  30^29,2  ;  29,0738,  This  will  be 
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the  true  meafure  of  the  ilenfity  of  the  air  of  the  fian- 
dardtemperature.  In  order  that  wc  may  obtain  the 
exadt  temperature  of  the  mercury,  it  is  proper  that 
the  obfervation  be  made  by  means  of  a  thermometer  at¬ 
tached  to  the  barometer-frame,  fo  as  to  warm  and  cool 
along  with  it. 

in  Pr’-tihisrr?ry.  bc  done  w,‘thout  the  help  of  a  tabic, 
that  .T,  fu  hr,ent  .Ecc,!racy>  from  the  circumftance 
at  the  expanfion  of  an  inch  of  mercury  for  oue  degree 
dsmimlhcs  very  nearly  r  •  th  part  in  each  fucceeding  de- 
?  ’  therefore  we  take  from  the  expanfion  at  i2> 

ah  J  frt  f°r  each  deSrec  °f  Eny  range 

that  ’  weTfob':l111  ®  mean  rate  of  expanlion  for 
that  range.  If  the  obferved  temperature  of  the  mer- 

cup;  is  below  32-,  we  mull  add  this  correaion  to 
obtain  the  mean  expanfion.  This  rule  will  be  made 
more  txaft  if  wc  fuppofe  the  expanfion  at  32”  to 
be  .-o.c-oo1^7.  Then  multiply  the  obferved  mer- 

reTi  hetghK  hJ  ‘hls^xPanfion-  anJ  we  obtain  the  cor- 
red.on,  to  be  fubtrafted  or  added  according  as  the  tem¬ 
perature  of  the  mercury  was  above  or  below  32-.  Thus 
to  abide  by  the  former  example  of  72°.  This  exceeds 
32  by  40:  therefore  take  40  from  0,0001127,  and 

raniIeaVe  M°?fOIl°87l  f°;the  medium  expanfion  for  that 
range.  Multiply  this  by  40,  and  we  have  the  whole 

xpanfion  of  one  inch  of  mercury,  =0,004348.  Mul- 
iply  the  inches  of  mercurial  height,  viz.  29,2,  by 
tins  expanfion,  and  we  have  for  the  correaion  0,12696^ 
«hicl,  being  ft, btrafted  from  the  obferved  height  leaved 
th9;°23' °4»  differing  from  the  accurate  quantity  lefs  than, 
the  thousandth  part  of  an  inch.  This  rule  is  very  eafily 
kept  ,n  the  memory,  and  fnperfedes  the  ufe  of  a  table-  ' 
Phis  correftion  may  be  made  with  all  neceffary  ex- 
aftnefs  by  a  rule  ftill  more  fimple ;  namely,  by  multi- 
P  ying  the  obferved  height  of  the  mercury'  by  the  def¬ 
erence  of  ns  temperature  from  3 2°,  and  cutting  off 
four  cyphers  before  the  decimals  of  the  mercurial  hefght. 
This  will  feldom  err  of  an  inch.  We  even  belief 

tem  U  \S  the  exaft  nietllod  within  the  range  of 

fuTJTV]mr  Ca'lbe  CXPeaed  to  °«ur  «  mea- 
ig  heights :  for  it  appears,  by  comparing  many 

experiments  and  obfervations,  that  General  Roy’s  mea- 

tfh7extanfionTCl,ralrPranfl0n  “  t0°  Sreat>  a"d  that 
the  expanfion  of  an  inch  of  mercury  between  20°  and  70 

of  Fahrenheit  s  thermometer  does  not  exceed  0,000102 

pe,  degree  Having  thus  corrected  the  obferved  mer- 

cunal  heights  by  reducing  them  to  what  they  would 

have  been  if  .the  mercury  had  been  of  the  ftandard  tem- 

S'  !°^hmsofthe  eorrefted  heights  are  ta- 

frive’thedrfftlr  multiplied  by  roooo,  will 

give  the  difference  of  elevations  in  Engliih  fathoms. 

fully  mn  lS  an0tJ-r-  "ay  °J  “Pyxing  thj‘s  correftion, 
fully  more  expeditions  and  equally  accurate.  The 

difference  of  the  logarithms  of  the  mercurial  heights  is 
the  meafure  of  the  ratio  of  thofe  heights.  it  hke 
manner  the  difference  of  the  logarithms  of  the  obferved  . 
and  correaed  heights  at  any  ftation  is  the  meafure  of 
the  ratio  of  thofe  heights.  Therefore  this  laft  difference 
of  the  logarithms  is  the  meafure  of  the  correaion  of 
this  ratio.  Now  the  obferved  height  is  to  the  cor¬ 
reaed  height  nearly  as  1  to  i.ocoioa.  The  logarithm 
of  this  ratio,  or  the  difference  of  the  logarithms  of  1 
and  r  ,000 1 02,1s  0,0000444.  This  is  the  eorredioi,  for 
each  degree  that  the  temperature  of  the  mercury  differs 
from  32.  Therefore  multiply  0,0000444  by  the  diffe¬ 
rence  of  the  mercurial  temperatures  from  3  2,  and  the 

products 


251 


2J3 


*5* 


*  j-4 
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Barometer,  products  will  be  the  corrections  of  the  rdpeclhe  lo^a 

^  But' there  is  ft  ill  an  eafier  way  of  applying  the  lo¬ 
garithmic  correction.  If  both  the  mercunal  tempera¬ 
tures  are  the  fame,  the  differences  of  their  loga  tlmi 
will  be  the  fame,  although  each  may  be  a  good  deal 
above  or  below' the  ftandard  temperature,  if  the  ex- 
panfion  be  very  nearly  equable.  The  coiTcaton  ui 
ueceffary  only  when  the  temperatures  _  at  the  two  Ra¬ 
tions  are  different,  and  will  be  proportional  to  this  dif¬ 
ference.  Therefore,  if  the  difference  ol.  the  mercurial 
temperatures  be  multiplied  by  0,0000444,  t e  pro  u 
will  be  the  correction  to  be  made  on  the  difference  of 
the  logarithms  of  the  mercurial  heights.  •  _ 

But  farther,  fince  the  differences  of  the  logarithms 
of  the  mercurial  heights  are  alfo  the  differences  ot  ele¬ 
vation  in  Englifh  fathoms,  it  foUows  that  the 
tion  is  alfo  a  difference  of  elevation  in  Lnglilh  fathoms, 
or  that  the  correftion  for  one  degree  of  difference  o 
mercurial  temperature  is  -nroff  a  fathom,  or  a2  in  1 
es,  or  2  feet  8  inches. 

This  correction  of  2.8  for  every  degree  of  difference 
of  temperature  muff  be  fubtraCled  from  the  elevation 
found  by  the  general  rate,  when  the  mercury  at  the 
upper  ftation  is  colder  than  that  at  the  lower.  ■  for 
when  this  is  the  cafe,  the  mercunal  column  at  the  up¬ 
per  ftation  will  appear  too  fhort,  the  preffure  o  t  e 
atmofphere  too  fmall,  and  therefore  the  elevation  in  the 
atmofphere  will  appear  greater  than  it  really  is. 

Therefore  the  rule  for  this  correaion  will  be  to 
multiply  0,0000444  by  the  degrees  of  difference  be¬ 
tween  the  mercurial  temperatures  at  the  two  Itations, 
and  to  add  or  fubtraft  the  produft  from  the  elevation 
found  by  the  general  rule,  according  as  the  mercuryat  the 
upper  ftation  is  hotter  or  colder  than  that  at  the  lower. 

If  the  experiments  of  General  Roy  on  the  expanfion 
of  the  mercury  in  a  real  barometer  be  -thought  molt  de¬ 
ferring  of  attention,  and  the  expanfion  be  confide  red  as 
variable,  the  logarithmic  difference  correfponding  t©  this 
expanfion  for  the  mean  temperature  of  the  two  barome¬ 
ters  may  be  taken.  Thefe  logarithmic  differences  are 
contained  in  the  following  table,  which  is  carried  as  far 
as  1 1 2 ;,  beyond  which  it  is  not  probable  that  any  ob- 
fervations  will  be  made.  The  number  for  each  tempera¬ 
ture  is  the  difference  between  the  logarithms  of  30  inches, 
of  the  temperature  32,  and  of  30  inches  expanded  by 
that  temperature. 

Table  B. 


i  T  I  C  S. 

mercury*  The  relative  gravity  of  the  two,  on  which  Taking 
the  fubtangent  of  the  loganthmic  curve  depends,  and 
r  .n  nentlv  the  unit  of  our  fcale  of  elevations,  is  much 
more  affe&ed  by  the  heat  of  the  air  than  by  the  heat  o 

^ThSjlftment  is  of  incomparably  greater  difficulty 
than  the  former,  and  we  can  hardly  hope  to  make  it 
rwrfeft  We  (hall  narrate  the  chief  experiments  which 
have  been  made  on  the  expanfion  of  air,  and  deduce 
from  them  fuch  rules  as  appear  to  be  neceffary  confe¬ 
rences  of  them,  and  then  notice  the  circumftances 

which  leave  the  matter  ftill  imperfea.  . 

General  Roy  compared  a  mercunal  and  an  air  ther- Compan- 
mometer,  each  of  which  was  graduated  arithmetically,  mercurial 

that  is  the  units  of  the  feales  were  equal  bulks  of  mer-  an(j  a*ir 
curv  and  equal  bulks  (perhaps  different  from  the  for- thermome. 
mer)  of  air.  He  found  their  progrefs  as  in  the  follow- ter. 

inStabk-'  Table  C. 


MercvDiff. 


*55 


056 


212 

192 

172 

152 

I32 

I  12 

92 
7  2 
5  2 
32 
1 2 


20 

2Q 

20 

20 

20 

20 

20 

20 

20 

20 


Air. 


212,0 

*94>4 

176,2 

15  7>4 
138,0 
1 18,0 
97>2 
7S>6 
53>° 
3»>4 
11,4 


Dlff. 


17,6 

18,2 

18.8 
19>4 
20,0 

20.8 

21.6 

22.6 

21.6 
20,0 


*59 


160 


IS? 

The  tem- 


Femp. 


112° 

1  02 

92  •. 
82 

7  2 
62 

52 

42 

32 
22 
1 2 
o 


Log-  tJ iff. 

Dec.  of 

Path. 

Ft.  In. 

O.OOO0427 

>427 

2-7 

c. 000043 6 

>436 

2.7 

0.0000444 

>444 

2.8 

0.0000453 

>453 

2.9 

0.0000460 

,460 

2.9 

0.0000468 

,4^8 

2.10 

0.0000475 

>475 

2. 10 

0.0000482 

,482 

21  I 

0.0000489 

>489 

2.1  I 

0.0000497 

>497 

3° 

0.0000504 

>5°4 

3° 

u  ne  It  is  alfo  neceffary  to  attend  to  the  temperature  of 

perature  cif  the  air  ;  and  the  change  that  is  produced  by  heat  in  its 
theairmuft  *  •  r —  t  - ' - r - *1 - 


alfo  be  at  *  denfity  *s  muc^  greatei!  confequence  than  that  of  the 
tended  to. 


•It  has  been  eftablifhed  by  many  experiments  that 
equal  increments  of  heat  produce  equal  increments  in, 
the  bulk  of  mercury.  The  differences  of  temperature 
are  therefore  expreffed  by  the  fecond  column,  and  inay 
be  considered  as  equal  \  and  the  numbers  of  the  third 
column  muff  be:  allowed  to  exp  refs  the  fame  tempera¬ 
tures  with  thofe  of  thefiril.  They  dir  eft  ly  exprefs  the 
bulks  of  the  air,  and  the  numbers  of  the  fourth  column 
exprefs  the  differences  of  thefe -bulks.  Thefe  are  evi-f 
dently  unequal,  and  fhow  that  common  air  expands  moft 
of  all  when  of  the  temperature  62  nearly. 

The  next  point  was  to  determine  what  was  the  aftual^ 
increafe  of  bulk  by  fome  kno\vn  increafe  of  heat.  For  m°neca^r 
this  purpofe  lie  took  a  tube,  having  .a  narrow,  bore,  an<^  a(^uai  in- 
a  ball  at  one  end.  He.  m^afured  with  great  care  the  create  of 
capacity  of  both  the  ball  and  the  tube,  and  divided  the  bulk  from 
tube  into  equal  fpaces  which  bore  a  determined,  pro- ^ 
portion  to  the  capacity  of  the  ball.  .  This  apparatus  keat# 
was  fet  in  a  long  cylinder  filled  with  frigorific  mixtures 
or  with  wate*,  which  could  be  uniformly  heated  up  to 
the  boiling  temperature,  and  was  accompanied  by  a  nice 
thermometer.  The  expanfion  of  the  air  was  meafured 
by  means  of  a  column  of  mercury  which  rofe  or  funk  111 
the  tube.  The  tube  being  of  a  fmall  bore,  the  mercu¬ 
ry  did  not  drop  out  of  it  ;  and  the  bore  being  chofen 
as  equable  as  pofiible,  this  column  remained  of  an  uni¬ 
form  length,  whatever  part  of  the  tube  it  chanced  to 
occupy.  By  this  contrivance  he  was  able  to  examine 
the  expanfibility  of  air  of  various  denfities.  When  thp 
column  of  mercury  contained  only  a  fingle  drop  or  two, 
the  air  was  nearly  of  the  deufity  of  the  external  air.  If 
he  wifhed  to  examine  tlie  expanfion  of  air  twice  or  thrice 
as  denfe*  lie  ufed  a  column  of  30  or  60  inches  longi 
and  to  examine  the  expanfion  of  air  that  is  rarer  than 

the 
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the  external  air,  he  placed  the  tube  with  the  ball  uppcr- 
moft,  the  open  end  coming  through  a  hole  in  the  bot¬ 
tom  «f  the  veffel  containing  the  mixtures  or  water.  .By 
this  polition  the  column  of  mercury  was  hanging  in  the 
tube,  Supported  by  the  preflure  of  the  atmofphere  ;  and 
the  elafticity  of  the  included  air  was  meafured  by  the 
difference  between  the  fufpended  column  and  the  com¬ 
mon  barometer. 

The  following  table  contains  the  expanfion  of  1000 
parts  of  air,  nearly  of  the  common  denfity,  by  heating  it 
from  o  to  2  1 2.  The  firft  column  contains  the  height 
of  the  barometer ;  the  fecond  contains  this  height  aug¬ 
mented  by  the  fmall  column  of  mercury  in  the  tube  of 
the  manometer,  and  therefore  expreffes  the  denfity  of 
the  air  examined ;  the  third  contains  the  total  expan¬ 
fion  of  1000  parts;  and  the  fourth  contains  the  expan¬ 
fion  for  x°,  fuppoling  it  uniform  throughout. 

Table  D. 


A  T  I  C  S. 


If  we  would  have  a  mean  expanfion  for  any  particu¬ 
lar  range,  as  between  120  and  920,  which  is  the  mofl 
likely  to  comprehend  all  the  geod^tical  obfervations, 
we  need  only  take  the  difference  of  the  bulks  26,038 
and  222,006.=  195,968,  and  divide  this  by  the  inter¬ 
val  of  temperature  8o°,  and  we  obtain  2,4406,  or  2,4  c 
ior  the  mean  expanfion  for  i°. 

It  would  perhaps  be  better  to  adapt  the  table  to  a 
mafs  of  ^po  parts  of  air  of  the  ftandard  temperature 
3*  }  *or. 1?  prefent  form  it  fhows  the  expanfibility 
ot  air  originally.  of  the  temperature  o.  This  will  be 
done  with  fufficient  accuracy  by  faying  (for  21 2°) 
10al9llS  ;  1 484, 2 1 0=1000, :  13849,  and  fo  of  the 
reit.  I  hus  we  fhall  conftru&  the  following  table  of  the 
expanfion  of  io,oop  parts  of  air. 


I27 
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Table  F. 


Barom. 

Denfity 
of  Air 
examinee!. 

Expanfion 
of  1000  |  ts 
by  %  1 20. 

29>9  5 

3i,  52 

483,89 

3°>°7 

30,77 

482,10 

29,48 

29,90 

480,74 

29,9° 

30,73 

485,86 

29,96 

30,92 

489,45 

29,90 

3°>55 

476,04 

29>95 

30,60 

487,55 

30,07 

30,60 

482,80 

29,48 

30,00 

489,47 

Mean 

30,62 

484,21 

Expanfion 
by  x®. 


2,2825 

2,2741 

2,2676 

2,2918 

2,3087 

2'i455 

2,2998 

2>2774 

2,3087 


2,2840 


Hence  it  appears,  that  the  mean  expanfion  of  1000 
parts  of  air  of  the  denfity  30,62  by  one  degree  of  Fah¬ 
renheit's  thermometer  is  2,284,  or  that  1000  becomes 
1002,284. 

If  this  expanfion  be  fuppofed  to  follow  the  fame  rate 
that  was  obferved  in  the  comparifon  of  the  mercurial  and 


Temp. 

Bulk. 

Differ. 

Expanf. 
for  i°. 

2  1  2 

13489 

375 

387 

18,7 

192 

l3474 

172 

13087 

'9>3 

152 

12685 

392 

19,6 

132 

12272 

413 

20,6 

I  12 

11846 

426 

2t,3 

92 

U403 

443 

22,1 

82 

1 1177 

226 

22,6 

72 

10942 

235 

23>5 

62 

10704 

238 

23,8 

52 

10461 

2  43 

24>3 

42 

10226 

235 

z3>5 

32 

1 0000 

226 

22,6 

22 

9783 

2 1 7 

21,7 

1 2 

9574 

209 

20,9 

933i  1 

243 

20,2 

_  Tins  will  give  for  the  mean  expanfion  of  1000  parts 
of  air  between  1 2»  and  92  -2,29.,  P 

Akhough  it  cannot  happen  that  in  meafuring  the  General 


air  thermometer,  we  {hall  find  that  the  expanfion  of  a  have^^r  "evatl°"  near  the  earth's  furface,  we 
thoufand  parts  of  air  for  one  degree  of  heat  at  the  different  mon  denfi!  °  Cmplt?  fr  g^atly  exceeding  the  com-  per™enu 
intermediate  temperatures  will  be  as  in  the  following  table.  General  Roy  mSifa*  S  exPeHmenta^e  by  Z™  the 

"  blowing  table;  wherf  coin  In 7  (T 

fnnnnT  ^  ^  °f  that  they  w  l 

fupport  when  of  the  temperature  3  2°;  column  fecond  is 

the  expanfion  of  1000  parts  of  fuch  air  by  being  heated 
firfor^2125  ^  C°1Umn  third  is  th/  meaif  expan- 


Temp, 


212 
.192 
172 
I52 
132 
1 1 2 
92 
82 
72 
62 
52 
42 

32 

22 

12 

o 


Total 

Expanfion. 


484,210 

444,011 

402,452 

359.503 
3  <5.193 

269,513 

222,006 

*97,795 
1 72,671 
147,090 
121,053 
95,929 
71,718 
48,421 
26,038 


Expanfion 
for  i°. 


2,0099 

2,0080 

2>  *475 
2,2155 
2,2840 

2,3754 
2,421 1 

2,5124 

2,5581 

2,6037 

2,5124 

2,4211 

2,3297 

2,2383 

2,1698 


Table  G. 


Denfity. 

Expanfion 
for  2i2. 

Expanf. 

0  r  i°. 

101,7 

45  <>54 

2>i3° 

92>3 

423,23 

1,996 

80,5 

412,09 

G944 

54-5 

439i87 

2,075 

49,7 

443^4 

2,091 

Mean 

75>7 

434 

2,047 

air  that  .is  rarer  than  the  ordinary  Hate  of  the  fuperficia"  ^  °”a,r 

r  ,  below  thatu 
atmo-  denfity. 
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Barometer  atmofpkre.  General  Roy  accordingly  made  many  ex - 

•— v -  percents  on  fuch  airs.  He  found  in  general,  that  their 

expansibility  by  heat  was  analogous  to  that  of  air  in  its 
ordinary  denfity,  being  gteateft  about  the  temperature 
6o°.  He  found,  too,  that  its  expanfibility  by  heat  di- 
ininifiied  with  its  denfity,  but  he  could  not  determine 
the  law  of  gradation.  When  reduced  to  about  T  ot 
the  denfity  of  common  air,  its  expanfion  was  as  lol- 
lows. 

Table  H. 


Temp. 

Bulk. 

Difference. 

Expanf. 
for  x°. 

212 

I92 

V2 

152 

132 

112 

92 

72 

52 

32 

1 14»>5°4 

1 1  34,429 

1 122,165 

1 108,015 
1093,864 
1079,636 
1064,699 
1043,788 
1017,845 
1000,000 

7>°7S 

12,264 

14.150 

14.151 
14,228 

>4-937 
20,91 1 

25.943 

17,845 

C>354 

0,613 

0,708 

0,708 

0,711 

0,747 

1,045 

1,297 

0,892 

Mean 

expanfion 

0,786 

ati  c  s. 

ftratum  where  the  barometer  ftand,  at  30  inches ; 
whatever  be  the  elevation  indicated  by  the  difference  of 
the  barometrical  heights,  upon  the  fuppdition  that  the 
air  is  of  the  temperature  3  2°,  we  muft  multiply  this  by 
c,oo22Q  for  every  degree  that  the  air  is  warmer  or 
colder  than  32.  The  produd  mull  be  added  to  the 
elevation  in  the  firfl  cafe,  and  fubtraded  in  the  latter. 

Sir  George  Shuckbourgh  deduces  0,00*4  from  his 
experiments  as  the  mean  expanfion  of  air  in  the  ordi¬ 
nary  cafes  ;  and  this  is  probably  nearer  the  truth  ;  be- 
caufe  General  Roy’s,  experiments  were  made  on  air 
which  was  freer  from  damp  than  the  ordinary  air  m 
the  fields ;  and  it  appears  from  his  experiments,  that  a 
very  minute  quantity  of  damp  increafes  its  expanfibihty 
by  heat  in  a  prodigious  degree 


*61 


*69 


Airier-  From  this  very  extenfive  and  judicious  range  of  ex- 
dinary  den-  periments,  it  is  evident  that  the  expanfibility  of  air  by 
City  ex-  heat  {s  greateft  when  the  air  is  about  its  ordinary  den- 
pmds  and  that  in  fmaii  denfities  it  is  greatly  diminifhed. 

It  appeal's  alfo,  that  the  law  of  comprefiion  is  altered  ; 
for  in  this  fpecimen  of  the  rare  air  half  of  the  whole  ex¬ 
panfion  happens  about  the  temperature  990,  but  in  air 
of  ordinary  denfity  at  105°*  This  being  the  cafe,  we 
fee  that  the  experiments  of  Mr  Amontons,  narrated  in 
the  Memoirs  of  the  Academy  at  Paris  1702,  &c.  are 
not  inconfiftent  with  thofe  more  perfpicuotis  experiments 
of  General  Roy.  Amontons  found,  that  whatever  was 
the  denfity  of  the  air,  at  lead  in  cafes  much  denfer 
than  ordinary  air,  the  change  of  1800  of  temperature 
increafed  its  elafticity  in  the  fame  proportion  :  for  he 
found,  that  the  column  of  mercury  which  it  fupported 
when  of  the  temperature  50,  was  increafed  |  at  the 
temperature  212.  Hence  he  haftily  concluded,  that 
its  expanfibility  was  increafed  in  the  fame  proportion  ; 
but  this  by  no  means  follows,  unlefs  we  are  certain  that 
in  every  temperature  the  elafticity  is  proportional  to  the 
denfity.  This  is  a  point  which  ftill  remains  undecided; 
and  it  merits  attention,  becaufe  if  true  it  eftablifhes  a 
remarkable  law  concerning  the  a&ion  of  heat,  which 
would  feem  to  go  to  prove  that  the  elafticity  of  fluids 
is  the  property  of  the  matter  of  fire,  which  it  Super¬ 
induces  on  every  body  with  which  it  combines  in  the 
*67  form  of  vapour. 

The  height  After  this  account  of  the  expanfion  of  air,  we  fee 
which  -  tjiat  the  height  through  which  we  muft  rife  in  order  to 


a^ivaffall  produce  a  given  fall  of  the  mercury  in  the  barometer,  or 
in  the  ba  -  the  thicknefs  of  the  ftratum  of  air  equip cyiderant  with  a 
rometer,  tenth  of  an  inch  of  mercury,  muft  increafe  with  the  ex- 

increafes  .  1 

with  the  panfion  of  air  ;  and  that  if  be  the  expanfion  for 

nir’fi  AYtvm  I  OOO 


air’s  expan 
lion. 


one  degree,  we  rauft  multiply  the  excefs  of  the  tempera¬ 
ture  of  the  air  above  3 2°  by  0,00229,  and  multiply  the 
produdt  by  87,  in  order  to  obtain  the  thicknefs  of  the 


r  heat  in  a  proaigiuub  ucgi^.  Difficulties 

The  great  difficulty  is  how  to  apply  this  cordon  5^^ 
or  rather,  how  to  determine  the  temperature  of  the  airmode 
in  thofe  extenfive  and  deep  ftrata  in  which  the  elevations  meafuriug 
are  meafured.  It  Seldom  or  never  happens  that  the  ftra- height* 
turn  is  of  the  fame  temperature  throughout.  It  is  com¬ 
monly  much  colder  aloft ;  it  is  alio  of  different  conftitu- 
tions.  Below  it  is  warm,  loaded  with  vapour,  and  very 
expanfible ;  above  it  is  cold,  much  drier,  and  lefs  ex- 
panfible,  both  by  its  drynefs  and  its  rarity.  The  cur¬ 
rents  of'wind  are  often  difpofed  in  ftrata,  which  long 
retain  their  places  ;  and  as  they  come  from  different  re¬ 
gions,  are  of  different  temperatures  and  different  confti- 
tutions.  We  cannot  therefore  determine  the  expanfion 
of  the  ^vhole  ftratum  with  precifion,  and  muft  content 
ourfelves  with  ah  approximation  :  and  the  bell  appro¬ 
ximation  that  we  can  make  is,  by  fuppofiiig  the  whole 
ftratum  of  a  mean  temperature  between  thofe  of  its  up¬ 
per  and  lower  extremity,  and  employ  the  expanfion  cor- 
refponding  to  that  mean  temperature. 

This,  however,  is  founded  on  a  gratuitous  fuppofition, 
that  the  whole  intemiediate  ftratum  expands  alike,  and 
that  the  expanfion  is  equable  in  the  different  interme¬ 
diate  temperatures  ;  but  neither  of  tliefe  are  warranted 
by  experiment.  Rare  air  expands  lefs  than  what  is 
denfer;  and  therefore  the  general  expanfion  of  the  whole 
ftratum  renders  its  denfity  more  uniform.  Dr  Horfley 
has  pointed  out  fome  curious  confequences  of  this  in 
Phil.  Tranf.  Voh  LXIV.  There  is  a  particular  eleva¬ 
tion  at  which  the  general  expanfion,  inftead  of  diminifh- 
ing  the  denfity  of  the  air,  increafes  it  by  the  fnperioi* 
expanfion  of  what  is  below;  and  we  know  that  the  ex¬ 
panfion  is  not  equable  in  the  intermediate  temperatures  : 
but  we  cannot  find  out  a  rule  which  will  give  us  a  more 
accurate  corre&ion  than  by  taking  the  expanfion  for  the 
mean  temperature. 

When  we  have  done  this,  we  have  carried  the  me¬ 
thod  of  meafuring  heights  by  the  barometer  as  far  as  it 
can  go  ;  and  this  fource  of  remaining  error  makes  it 
lieedlefs  to  attend  to  fome  other  very  minute  equations 
which  theory  points  out.  Such  is  the  diminution  of 
the  weight  of  the  mercury  by  the  change  of  di  fiance 
from  the  centre  of  the  earth.  This  accompanies  the 
diminution  of  the  weight  of  the  air,  but  neither  fo  as  to 
compenfate  it,  nor  to  go  along  with  it  pari  pajju. 

After  all,  there  are  found  cafes  where  there  is  a  re¬ 
gular  deviation  from  thofe  rules,  of  which  we  cannot 
give  any  very  fatisfadlory  account.  Thus  it  is  found, 
that  in  the  province  of  Quito  in  Peru,  which  is  at  a 
great  elevation  above  the  furfaee  of  the  ocean,  the 
heights  obtained  by  thefe  rules  fall  confidently  fhort  of 

the 


270  - - 

nictiunne  at  the^upp^  barometrical  height 

heights  by  1  ppe  ua.ion  from  the  logarithm  of  that  at  the 

the  baro-  '  br’  and  count  the  index  and  four  firlt  decimal  f,rr,,  . 
Ulster  ac.  °f  the  remainder  as  fathoms,  tire  reft  as  -1  rW'  A  I6S 
**■*  to  tion.  Gall  this  the  elevatiol  ^  fraC- 

aUC,  at  th  ^°te}he.  different  temperatures  of  the  mercurv 
tinlv  C*tl  "°i  datl0"s’,aild  the  mean  temperature.  Mil 

'mean  V/* 

•  p"CC  °f  th.e  Uv?  temperatures,  and  fubtrUdie  produft 
n  the  elevation  if  the  barometer  has  been  coldeft  -t 
e  upper  ftation,  othenvife  add  it.  Call  the  differs  * 
or  the  fum  the  approximated,  elevation. 

III.  Note  the  difference  of  the  temperatures  of  tt,» 
fr  at,the  two  Nations  by  a  detached  thermometer  and 
alfo  the  mean  temperature  Visits  difference  froIn  ,  «* 
Multiply  tins  difference  by  the  expimfion  of  SfiJL 

Tff5  “ d  m"ltip,y  thi  »rr~«  a™! 


p  N  H  U  M 

r*  “  SfitlbTn-  ** 

exceed  them.  It  appears  that  the  air  in  the  circumpo- 

IvteTT  13  ,de”fer.than  the  air  of  the  temperate  cli¬ 
mates  when  of  the  fame  heat  and  under  the  fame  pref- 
fure;  and  the  contrary  feems  to  be  the  cafe  witlfthe 
air  in  the  torrid  zone.  It  would  feem  that  the  fnedfic 

.  :fsz °1" ? “ *»£■$*»• ■  - 

This  fonrce  of  error  will  always  reirmn  .  v  • 

;  combined  with  another,  which  ftould  be  attended  to 

Sm  Wha/;aa‘fe  Ulis  method  of  nreafuring  hSns 

namely,  a  fofference  m  thefpecific  gravity  of  die  n£l’ 
filver.  It  is  thought  fufficiendy  pure  L  !  W  q"lck* 

^gravity.  It  has  been  obtained  by  revivification  f 

n,An  f  u:<5e  '  SlrGeorffe  Shitckbourgh  found  the 
qmckfilver  which  agreed  precifely  with  the  atmofpheri! 

tS°fnfecTfi  "S  °"  Whlc^the  rules  are  founded  Jhave 
heave  n  -  grav!  7  'I’61',  Tt  is  Mdom  obtained  fo 
f,  a  y;  ,rt  “  f'ldeilt  ^at  thefe  variations  will  change 
the  whole  refults;  and  that  it  is  abfolutely  neceffanr  fn 

foondinfto0'  of  r-C7  ;raud  the  elevatIon  cone 
?  ?  .  T°  an  mc^  barometric  heiVht  will 

change  m  the  fame  proportion.  ^ 

t;JJf  mif  be  COntented.  with  the  remaining  imperfec- 
tions .  and  we  can  readily  fee  tint  fn*-  °  * 

ta\T  te  anfrred  vVh’--foite„7oPf7ret 

heights,  the  method  is  fufficiently  exat1*!*  Knt  \  ^  • 

,„,bt  pUTofe 

directing  the  conftruft.on  of  canals,  aqueduas  and 

*"  «*-  2«*A£ 

to  rf e2  fT  f  ,hr  “  » 

mode  of  fflof"a"„g",hV'  ™pi«.'‘ 

i .  M.  ds  Luc's  Method. 


A  T  I  C  S. 

or  Mm  5  lh“  pydoa,  aceorimj  a,  (JK  ,;r  is  ab  Me.f.,i,g 

id  faSlpre,lua » ,le 


Example . 

lorverP/}7  * ^  rnercury  in  the  barometer  at  the 

wls  ro°  '  H  7S  ^  29,i  lndleS’  that  ‘'ts  temperature 

J«4e;he5ht  £  upp^fttLt 

0  the  ^  ^  thC 

^al  Hts. 


5° 


29>4 
25<I9 
L  Log.  of  2  9,4 
Log.  of  25.19 


Temp.  $5.  Mean.  Temp.  Air.  Mean. 

CO 


48 


45 

39 


42 


Elevation  in  fathoms 


1.4683473 

I-40I2282 


II.  Expanf.  for  48? 
Multiply  by 


>473 

4 


Approximated  elevation 
HI.  Expanf.  of  air  at  42  '  0,00238 

X42— 32,— io«  10 


671,191 

1,892 


669,299 


Multiply 

By 


0,02  38 


669,2990 

J>0238 


ProduA  _  the  correa  elevation  685,228 
2.  G/rotfcfi  Shvckbourgh’s  Method. 


II  Tha  H-ff.  temperature  32®.  cordine  t 

barometrical  ^ 


III.  Correa  the  approximated  elevation  as  before- 
Same  Example . 

I.  Mean  expanf.  for  from  Tab.  A,  p.  I2r 
00  o,cooili.  r  * 

18  Xo.cooi  11X20,4= 

Subtraa  this  from  *  °’°39 

‘  2  9»4 


Reduced  barometric  height  .  29  r 


I4°Xo,oooi  11X25,10 
Subtract  from 


Reduced  barometric  height 
II.  Log.  29,34I 
L°g-  25, 1 5 1 


0,039 

25>'90 


*Si'5 1 

*•4674749 


1.4005553 

669,196 

685,125 


Approximated  elevation 

IIL  This  multiplied  by  1,0238  gives  , 

Remark  i.  If  0,000 101  be  fuDnofprl  4^ 

R  ved 


1 


j5o 

Barometer 


P  K  E  U  M 


vcd  heights  of  the  mercury  by  the  difference  of  its  tern, 
peratures  from  3*,  and  cutting  off  four  more  decimal 

X'8  gives  for  the  reduced  height 
l OOOO  ° 


places;  thus  29,* 


A  T  I  C  S. 

APC™.  elevation  =4'»3.H  &«• 

Corr.  for  temp,  of  mercury,  -4X2,83 


Meafurinof 

Heights, 


U32 


,.f  Corre&cd  elevation  in  feet 

29,347,  and  25,i9X-ii  g'^a  25,1551  and  the  dif*  jj;Uo  in  fathoms 


41x1,9* 

685,32 


*73 


29.347,  and  25,  T9x— Differing  the  former  only  15  inches. 

above  by  no  more  than  i  5  inches.  “L  between  3  z^and  the  mean  temperature  of  the  air, 

„  1,  Tfn  OD2A  be  taken  for  the  espanfion  of  j  ;s  tbc  difference  of  barometric  heights  in  ten*  ®  0  a” 

•  fTone  detrree'tlie  correction  for  this  ex'panhon  will  ;ncb>  is  the  mean  barometric  height,  •>  t  e  1 
be  had  by  multiplying  the  approximated  elevation  by  betvveen  the  mercurial  tcmperatures^and  E  ts 


»7< 


rl.Tnd  ^s  Fodudi bby  tl/fom  of  the  d^rences  of 
the  temperatures  from  32°,  counting  that  difference  as 
negative1  when  the  temperature  is  below  32,  and  cuttn  g 


£  _  r±:l  X  2 ,8  3 .. 


*77 


off  four  places  ;  thus  669,1^6X12X134-07  X  icQ00 
16,061,  which  added  to  669,196  gives 685,257,  differ- 


rcniarli  abl 
mountain* 


*74 
An  eafy 
rule  with¬ 
out  the 
helv>  of 
tables. 


*75 


ino*  from  the  former  only  9  inches. 

&From  the  fame  premifes  we  may  derive  a  rule,  which 
is  abundantly  exaft  for  all  geodxtical  purpofe,  and  Rofa 

which  reouires  no  tables  of  any  kind,  -nd  is  eaiil)  Aiguille  d’Argenture 

membered.  ,  .  ,  „  -r.  •  onler  Monaftery  of  St  Bernard  J 

1.  The  height  through  which  we  muff  rife  in  order 

to  produce  any  fall  of  the  mercury  in  the  barometer  is  ^  ^  ^  Reyes . 
inversely  proportional  to  the  denfity  of  tlu  air,  that  ,  *  Mcdl  I 

to  the  height  of  the  mercury  in  the  barometer.  ^  d>offan(>  t  FfrCnneeS 

2.  When  the  barometer  ftands  at  30  inches,  and  the  c  qu  } 

air  and  quickfilver  arc  of  the  temperature  32,  we  muff 

rife  through  87  feet,  in  order  to  produce  a  depreffion  of  E 

*  of  an  inch.  .. 

%.  But  if  the  air  be  of  a  different  temperature,  this 

87  feet  muft  be  increafed  or  diminifhed  by  0,21  of  a 
foot  for  every  degree  of  difference  of  the  temperature 

fr°!l  Every  degree  of  difference  of  the  temperatures  of 
the  mercury  at  the  two  ftations  makes  a  change  of  2,833 
feet,  or  2  feet  1  o  inches  in  the  elevation* 

Hence  the  following  rule.  ,  . 

j.  Take  the  difference  of  the  barometric  heights  in 

tenths  of  an  inch.  Call  this  d. 

2.  Multiply  the  difference  a  between  32,  and  the 
mean  temperatui'e  of  the  air  by  2 1 ,  and  take  the  fum  or 
difference  of  this  produft  and  87  feet,  ihis  is  the 
height  through  which  we  muft  rife  to  caufe  the  bar o- 
meter  to  fall  from  30  inches  to  29,9.  Carl  this 

Let  m  be  the  mean  between  the  two  barometric 
Then  1 2jL!?  is  the  approximated  elevation  ve- 


re£l  elevation* 

m  *  /  / 

We  (hall  now  conclude  this  fubjeft  by  ^^ount  ofHel.h^ 
fome  of  the  moft  remarkable  mountains,  &c.  on  the  . -i.il 
earth,  above  the  furface  of  the  ocean,  in  feet. 

Mount  Puy  de  Domme  in  Auvergne,  the  firft 
mountain  meafured  by  the  barometer 
Mount  Blanc  j 

l  Alps  * 


heights. 


^  Multiply  the  difference  S  of  the  mercurial  tempera¬ 
tures  by  2,83  feet,  and  add  thi3  produft  to  the  ap¬ 
proximated  elevation  if  the  upper  barometer  has  been 
the  warmeft,  otherwife  fubtra^t  it.  The  refult,  that  is, 
the  fum  or  difference,  will  be  the  combed  elevation. 


Sams  Example . 


<*■-394—251,9=42,1 
bsr  87  +  10X0,21,^89,1 

,*22d±!5^S=27,a9 


Mount  iEtna. 

Mount  V efuvius- 
Mount  Hekla  in  Iceland 
Snowdowa 
Ben  Moir 
Ben  Laura 
Ben  Gloe 
Shihallion 
Ben  Lomond' 

Tinto  -■  V 

Table  Hill,  Cape  of  Gotfd  Hope 
Gondar  city  in  Abyfiinia 
Source  of  the  Nile 
Pic  of  Yeneriffe 
Chimbora^on 
Cayambourow 

AntifanS  -  " 

Pichinha  (fee  PERU,  n°  56.) 

City  of  Quito  (fee  ditto) 

Cafpian  Sea  below  the  ocean 

This  laft  isfo  fingular,  that  it  is  neceffary  to  give  the 
authority  on  which  this  determination  is  founded.  It 
is  deduced  from  nine  years  dbfervations  with  the  baro¬ 
meter  at  Aftrachan  by  Mr  Lecre,  compared  with  a  ie- 
rics  of  obfervations  made  with  the  fame  barometer  at 

St  Peterfburgh.  %  f?8f 

This  employment  of  the  barometer  has  Caufed  it  tQlmprovl 
become  a  very  intending  inftrument  to  the  phdofojftier^°n’  • 
and  to  the  traveller;  and  many  attempts  have  heen^^^jf 
made  of  late  to  improve  it,  and  render  it  more  portable.  Hooke 
The  improvements  haye  cither  been  direaed  to  the  en- 

largement 


508& 

15^62 

15084 

1340* 

794* 
9212 
762^ 
930a 
1 1 700 

*544 

1.23Z 

10954 

393* 

4887 

3SS5 
37*3 
3853 
347* 
3461 
3180 
'*34* 
3454 
8440 
8082 
14026 
•9595 
•  9391 
19290 
1 5670 

9977 

306 


parameter, 


Plate 

eccciy 


Inferior  to 
the  com¬ 
mon  one 
For  the 
meafure- 
tnent  of 
heights. 


Mo. 
How  the 
tommon 
one  might 
he  impro- 


largemcnt  of  its  range,  or  to  the  more  accurate  meafure- 
merit  of  its  prefent  feale.  Of  the  firft  kind  are  Hooke’s 
wheel  barometer,  the  diagonal  barometer,  and  the  hori¬ 
zontal  barometer,  deferibed  in  a  former  volume  of  this 
work.  See  Barometer.  In  that  place  are  alfo  deferi¬ 
bed  two  very  ingenious  contrivances  of  Mr  Rownings, 
which  are  evidently  not  portable.  Of  all  the  barometers 
svith  an.  enlarged  icale  the  bell  is  that  invented  by  Dr 
Hooke  in  1668,  and  deferibed  in  "he  Phil.  Tranf.  N°t85. 
The  invention  was  alfo  claimed  by  Huyghens  and  by 
De  la  Hire  ;  but  Hooke’s  was  publilhed  long  before. 

It  eoniifts  of  a  compound  tube  ABCDEFG  (fig. 
56.),  of  which  the  parts  AB  and  DE  are  equally 
wide,  and  EFG  as  much  narrower  as  we  would  am- 
phfy  the  feale.  The  parts  AB  and  EG  mull  alfo  be 
as  perfectly  cylindrical  as  poffible.  The  part  HBCDI 
is  filled  with  mercury,  having  a  vacuum  above  in  AB. 
IF  is  filled  with  a. light  fluid,  and  FG  with  another 
light  fluid  which  will  not  mix  with  that  in  IF.  The 
cillern  G  is  of  the  fame  diameter  as  AB.  It  is  eafy 
to  fee  that  the  range  of  the  feparating  furface  at  F 
mull  be  as  much  greater  than  that  of  the  furface  I  as 
the  area  of  I  is  greater  than  that  of  F.  And  this 
ratio  is  in  our  choice.  This  barometer  is  free  from  all 
the  bad  qualities  of  thofe  formerly  deferibed,  being 
moll  delicately  moveable  ;  and  is  by  far  the  fitteft  for  a 
chamber,  for  amufement,  by  obfervations  on  the  changes 
of  the  atmofpheric  preflure.  The  fligliteft  breeze  caufes 
it  to  rue  and  fall,  and  it  is  continually  in  motion. 

.  f  . 1  tlus>  and  other  contrivances  of  the  kind,  are 
interior  to  the  common  barometer  for  meafurement  of 
heights,  on  account  of  their  bulk  and  cumberfome- 
nefs:  nay,  ,  they  are  inferior  for  all  pbilofophical  pur- 
poles  m  point  of  accuracy ;  and  this  for  a  reafon  that 
admits  of  no  reply.  Their  feale  mull  be  determined  in 
all  its  parts  by  the  common  barometer ;  and  therefore, 
notwithftanding  their  great  range,  they  are  fufceptible 
ol  no  greater  accuracy  than  that  with  which  the  feale 
ot  a  common  barometer  can  be  obferved  and  meafured. 

1  his  will  be  evident  to  any  perfon  who  will  take  the 
trouble  of  confidermg  how  the  points  of  their  feale  mull 
be  afcertained.  The  moll  accurate  method  for  gradu¬ 
ating  Rich  a  barometer  as  we  have  now  deferibed  would 
be  to  make  a  mixture  of  vitriolic  acid  and  water,  which 
Ihould  have  TV  of  the  denfity  of  mercury.  Then,  let 
a  long  tube  Hand  vertical  in  this  fluid,  and  conned  its 
«pper  end  with  the  open  end  of  the  barometer  by  a 
pipe  which  has  a  branch  to  which  we  can  apply  the 

n'Zath:  lh*n.lf  "'e  ,fuck  through  this  pipe,  the  fluid 
will  rife  both  in  the  barometer  and  in  the  other  tube  • 
and  10  inches  rife  in  this  tube  will  correfpond  to  one  inch 
delcent  m  the  common  barometer.  In  this  manner  may 
every  point  of  the  feale  be  adjulled  in  due  proportion  to 
the  reft.  But  it  Hill  remains  to  determine  what  parti- 
cular  point  of  the  feale  correfponds  to  fome  determined 
inch  of  the  common  barometer.  This  can  only  be  done 
by  an  aftual  companfon;  and  this  being  done,  the 
whole  becomes  equally  accurate.  Except  therefore  for 
the  mere  purpofe  of  chamber  amufement,  in  which  cafe 
the  barometer  laft  deferibed  has  a  decided  preference,  the 
common  barometer  is  to  be  preferred;  and  our  atte..- 

portabiHt^  be  enUrdy  d,reaed  to  its  improvement  and 

For  this  purpofe  it  fhould  be  fumilhed  with  two  mi- 
crolcopes  or  magnifying  glaffes,  one  of  them  ftationed 
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at  the  beginning  of  the  feale;  which  flioufd  either  be 
moveable,  fo  that  it  may  always  be  brought  to  the  fur¬ 
face  of  the  mercury  in  the  cillern,  or  the  cillern  Ihould 
be  fo  contrived  that  its  furface  may  always  be  brought 
to  the  beginning  of  the  feale.  The  glafs  will  enable  us 
to  fee  the  coincidence  with  accuracy.  The  other  mi- 
crofeope  mull  be  moveable,  fo  as  to  be  fet  oppofite  to 
the  furface  of  the  mercury  in  the  tube ;  and  the  feale 
ihould  be  fumilhed  with  a  vernier  which  divides  an  inch 
into  1000  parts,  and  be  made  of  materials  of  which  we 
know  the  expanfion  with  great  precifion. 

For  an  account  of  many  ingenious  contrivances  to 
the  make  inilrument  accurate,  portable,  and  commodi- 
°DU,S’ c°nfult  Magellan, .  Differ.  de  diverfes  Jnjlr.de  P by fs 
Phil.  Tranf.  lxvii.  lxviii. ;  Journ.  de  Pbyf.  xix.  1 08. '346. 
xvi  392.  xvni.  391.  xxi.  436.  xxii.  390. ;  Sulzer,  AB. 

.  j  11K  259'S  De  Luc,  Rechercbes  fur  les  Modifica¬ 
tions  del  Atmofphere,  i.  401.  ii.  459,  49o.  De  Luc’s 
ieems  the  moll  Ample  and  peifed  of  them  all.  Cardinal 
de  Luynes  ( Mem.  Par.  ,768)  ;  Prinf.  De  Luc,  Re- 
cherches ,  §  63.;  Van  Swinden’s  Pofitiones  Phyficx ; 
Com.  Acad.  Petrop.  i,  j  Com.  Acad .  Petr  op.  'Nov. 
u.  200.  viii. 
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T-O.t*  have  S‘!en  an  elementary  account  of  the- 
diltmginflung  properties  of  air  as  a  heavy  and  compref- 
lble  fluid,  and  of  the  general  phenomena  which  are 
immediate  confequences  of  tliefe  properties.  This  we 
have  done  in  a  fet  of  propofitions  analogous  to  thofe 
which  form  the  doftrines  of  hydroftatics.  It  remains  to 
confider  it  in  another  point  of  view,  namely,  as  moveable 
and  inert.  1  he  phenomena  coufequent  on  thefe  proper¬ 
ties  are  exhibited  in  the  velocities  which  air  acquires  by 
preflure,  in  the  refiftance  which  bodies  meet  with  to  their 
motion  through  the  air,  and  in  the  impreflion  which  air 
m  motion  gives  to  bodies  expofed  to  its  aflion. 

We  lhall  firft  confider  the  motions  of  which  air  is 
iulceptible  when  the  equilibrium  of  preflure  (whether 
f rihng  from  its  weight  or  its  elafticity)  is  removed ;  and, 
in  the  next  place,  we  lhall  confider  its  aftion  on  folid 
bodies  expofed  to  its  current,  and  the  refiftance  which 
it  makes  to  their  motion  through  it. 

In  this  confideratjon  we  lhall  avoid  the  extreme  of  ge-D<xW  oi 
nerahty,  which  lenders  the  difeuffion  too  abHrad  and™"''"  ac- 
difficult,.  and  adapt  our  mvelligation  to  the  circum-cel!lbi= 
fiances  m  which  compreffiblc  fluids  (of  which  air  is^on^ 
taken  for  the  reprefentatwe)  are  moll  commonly  found,  equal  Zl 7 
We  lhaU  confider  air  therefore  as  it  is  commonly  found  parallel 
in  acceilible  fituations,  as  adled  on  by  equal  and  parallel  Sravicy 
gravity  ;  and  we  lhaU  confider  it  in  the  fame  order  in 
which  water  is  treated  in  a  fyftem  of  hydraulics.  ,  - 

•I"  **  [c\enc.e  thue  lead;"g  problem  is  to  determine  AnaWou, 
with  what  velocity  the  water  will  move  through  a  given  to  the 
orifice  when  impelled  by  fome  known  preflure  *  and  it do<ar,ne  of 
has  been  found,  that  the  belt  form  in  which  this  moftET  r 
difficult  and  intricate  propofition  can  be  put,  is  to^de-^™ 
termine  the  velocity  of  water  flowing  through  this  ori¬ 
fice  when  impelled  by  its  weight  alone.  Having-  de¬ 
termined  this,  we  can  reduce  to  this  cafe  every  queftion 
whrch  can  be  propofed;  for,  in  place  of  the  preflure 
of  any  pifton  or  other  mover,  we  can  always  fubftitute  Tl 
a  perpendicular  column  of  water  or  air  whofe  weight™*''** 
lhafl  be  equal  to  the  given  preflure.  8  which* 

1  he  hrit  problem,  therefore,  is  to  determine  vvithrufhes  int° 
what  velocity  air  will  rufh  into  a  void  when  impelled  ftsv„wnby 

Rz  by  weigh", 
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Air  in  by  its  weight  alone.  This  is  evidently  analogous  to  the 

Motion,  wdraulic  problem  of  water  flowing  out  of  a  veffel. 

And  here  we  mull  be  contented  with  referring  our 
readers  to  the  folutions  which  have  been  given  of  that 
problem,  and  the  demonftration  that  it  flows  with  the 
•  velocity  which  a  heavy  body  would  acquire  by  falling 
from  a  height  equal  to  the  depth  of  the  hole  under  the 
furface  of  the  water  in  the  veffel.  In  whatever  way  we 
attempt  to  demonilrate  that  propofition,  every  Hep,  nay, 
every  word,  of  the  demonftration  applies  equally  to  the 
air,  or  to  any  fluid  whatever.  Or,  if  our  readers  fhould 
wifli  to  fee  the  connexion  or  analogy  of  the  cafes,  we 
only  defire  them  to  recoiled!  an  undoubted  maxim  in 
the  fcience  of  motion,  that  when  the  moving  force  and 
the  matter  to  be  moved  vary  in  the  fame  proportion ,  the  ye - 
locity  will  be  the  fame.  If  therefore  there  be  fimilhr 
veffels  of  air,  water,  oil,  or  any  other  fluid,  all  of  the 

•  height  of  a  homogeneous  atmofphere,  they  will  all  run 

through  equal  and  fimilar  holes  with  the  fame  velocity 
for  in  whatever  proportion  the  quantity  of  matter  mo¬ 
ving  through  the  hole  be  varied  by  a  variation  of  denfity, 
the  ■  prelfure  which  forces  it  out,  by  adding  in  circum- 
ftance*  perfedUy  fimilar,  varies  in  the  fame  proportion 
by  the  fame  variation  of  denfity. 

We  mult  therefore  affume  it  as  the  leading  propofi¬ 
tion,  that  air  rufhes  from  the  atmofphere  into  a  void  with 
the  velocity  which  a  heavy  body  would  acquire  by  falling 
from  the  top  of  a  homogeneous  atmofphere . 

It  is  known  that  air  is  about  840  times  lighter  than 
water,  and  that  the  preffure  of  the  atmofphere  fupports 
water  at  the  height  of  33  feet  nearly.  The  height 
therefore  of  a  homogeneous  atmofphere  is  nearly 
33  X  840,  or  27720  feet*  Moreover,  to  know  the  ve¬ 
locity  acquired  by  any  fall,  recoiled!  that  a  heavy  body 
by  falling  one  foot  acquires  the  velocity  of  8  feet  per 
fecond  ;  and  that  the  velocities  acquired  by  falling  thro* 
different  heights  are  as  the  fquare  roots  of  the  heights. 
Therefore,  to  find  the  velocity  correfponding  to  any 
height,  expreffed  in  feet  per  fecond,  multiply  the  fquare 
root  of  the  height  by  8.  We  have  therefore  in  the 
prefent  inftance  V  =8^ 27220,  =  8X166,493,  ==  1332 
feet  per  fecond.  This  therefore  is  the  velocity  with 
which  common  air  will  rufh  into  a  void  ;  and  this  may 
be  taken  as  a  ftandard  number  in  pneumatics,  as  1 6  and 
32  are  ftandard  numbers  in  the  general  fciencc  of  me¬ 
chanics,  expreffmg  the  adtion  of  gravity  at  the  furface 
of  the  earth* 

It  is  eafy  to  fee  that  greater  precifion  is  not  neceffary 
in  this  matter.  The  height,  of  a  homogeneous  atmo¬ 
fphere  is  a  variable  thing,  depending  on  the  temperature 
of  the  air.  If  this  leafon  feems  any  objedlion  againft 
the  ufe  of  the  number  1332,  we  may  retain  8\/H  in 
place  of  it,  where  H  expreffes  the  height  of  a  homoge¬ 
neous  atmofphere  of  the  given  temperature.  A  varia¬ 
tion  of  the  barometer  makes  no  change  in  the  velocity, 
nor  in  the  height  of  the  homogeneous  atmofphere,  be- 
caufe  it  is  accompanied  by  a  proportional  variation  in 
the  denfity  of  the  air.  When  it  Is  increafed  -y—,  for  in¬ 
ftance,  the  denfity  is  alfo  increafed  T^- ;  and  thus  the 
expelling  force  and  the  matter  to  be  moved  are  changed 
in  the  fame  proportion,  and  the  velocity  remains  the 
fame.  N.  B.  We  do  not  here  confider  the  velocity 
which  the  air  acquires  after  its  iffuing  into  the  void  by 
its  continual  expanfion.  This  may  be  afeertained  by 


at  1  c  s. 

the  39  th  prop,  of  Newton’s  Pr'mcipia ,  b.  5.  .  Nay,' which  Airm 
appears  very  paradoxical,  if  a  cylinder  of  air,  communi- 
eating  in  this  manner  with  a  void,  be  compreffed  by  a  v 
pifton  loaded  with  a  weight,  which,  preffes  it  down  as 
the  air  flows  out,  and  thus  keeps  it  of  the  fame  denfity, 
the  velocity  of  efflux  will  ftill  be  the  fame  however  great 
the  preffure  may  chance  to  be  :  for  the  firfl  and  imme¬ 
diate  effetft  of  the  load  on  the  pifton  is  to  reduce  the  air 
in  the  cylinder  to  fuch  a  denfity  that  its  elafticity  fhall 
exa&ly  balance  the  load ;  and  becaufe  the  elafticity  of 
air  is  proportional  to  its  denfity,  the  denfity  of  the  air 
will  be  increafed  in  the  fame  proportion  with  the  load, 
that  is,  with  the  expelling  power  (for  we  are  negle&ing 
at  prefent  the  weight  of  the  included  air  as  too  inconfi- 
derable  to  have  any  fenfible  effe<ft.)  Therefore,  fince  the 
matter  to  be  moved  is  increafed  in  the  fame  proportion 
with  the  preffure,  the  velocity  will  be  the  fame  as 
before.  .  ...  28  < 

It  is  equally  eafy  to  determine  the  velocity  with  which  And  the 
the  air  of  the  atmofphere  will  rufh  into  a  fpace  contain- velocity  . 
ing  rarer  air.  Whatever  may  be  the  denfity  of  this  air, 
its  elafticity,  which  follows  the  proportion  of  its  denfity,  jrito  a  fpace 
will  balance  a  proportional  part  of  the  preffure  of  the  containing 
atmofphere  ;  and  it  is  the  excefs  of  this  laft  only  which r^r  air,, 
is  the  moving  force.  The  matter  to  be  moved  is  the 
fame  as  before.  Let  D  be  the  natural  denfity  of  the 
air,  and  the  denfity  of  the  air  contained  in  the  veffel 
into  which  it  is  fuppofed  to  run,  and  let  P  be  the 
preffure  of  the  atmofphere,  and  therefore  equal  to  the 
force  which  impels  it  into  a  void  ;  and  let  *  be  the 
force  with  which  this  rarer  air  would*  run  into  a  void.. 

We  have  D  :  J=P :  and  *=  Now  the  moving 


P<T 

force  in  the  prefent  inftance  is  P — *,  or  P-D' 

Laftly,  let  V  be  the  velocity  of  air  ruffling  into  a  void, 
and  v  the  velocity  with  which  it  will  rufh  into  this^ 
rarefied  air. 

It  is  a  theorem  in  the  motion  of  fluids,  that  the 
preffures  are  as  the  fquares  of  the  velocities  of  efflux. 

P^ 

Therefore  P:P — -jj  ==  Va  :  v1.  Hence  we  derive 


•z>l=:VzXl- 


We  do  not 


A  _  __  a/  S 

■  -jj,  and  u=VXvi —  — 

here  confider  the  lefiftance  which  the  air  of  the  atmo¬ 
fphere  will  -meet  with  from  the  inertia  of  that  in  the 
veffel  which  it  mull  difplace  in  its  motion. 

Here  we  fee  that  there  will  always  be  a  current  into 
the  veffel  while  $  is  lefs  than  D. 

We  alfo  learn  the  gradual  diminution  of  the  velocity 
as  the  veffel  fills ;  for  *  continually  increafes,  and  there- 
$ 

fore  1  —  g-  continually  diminifhes. 


It  remains  to  determine  the  time  /  expreffed  in  fe- 
conds,  in  which  the  air  of  the  atmofphere  will  flow* 
into  this  veffel  from  its  ftate  of  vacuity  till  the  air  in  the 
veffel  has  acquired  any  propofed  denfity 

For  this  purpofe  let  H,  expreffed  in  feet,  be  the 
height  through  which  a  heavy  body  mnft  fall  in  order 
to  acquire  the  velocity  V,  expreffed  alfo  in  feet  per  fe¬ 
cond.  This  we  fhall  exprefs  more  briefly  in  future,  by 
calling  it  the  height  producing  the  velocity  V.  Let 
C  reprefent  the  capacity  of  the  veffel,  expreffed  in  cubic 


Air  in  feet,  and  O  the  area  or  fe&Ion  of  the  orifice,  exprefied 
.  Motion’ ,  in  fuperficial  or  fquare  feet  ;  and  let  the  natural  denfity 
of  the  air  be  D* 

Since  the  quantity  of  aerial  matter  contained  in  a 
veflel  depends  on  the  capacity  of  the  veflel  and  the 
denfity  ox  the  air  jointly,  we  may  exprefs  the  air  which 
would  fill  this  veflel  by  the  fymbol  CD  when  the  air 
is  in  its  ordinary  date,  and  by  C  J  when  it  has  the 
denfity  In  order  to  obtain  the  rate  at  which  it  fills, 
we  mtift  take  the  fluxion  of  this  quantity  C  This 
is  C  }  5  for  C  is  a  con  flan  t  quantity,  and  S  is  a.  variable 
or  flowing  quantity. 

But  we  alfo  obtain  the  rate  of  influx  by  our  know¬ 
ledge  of  the  velocity,  and  the  area  of  the  orifice,  and 
the  denfity.  The  velocity  is  V,  or  B^H,  at  the  firil 
inflant ;  and  when  the  air  in  the  veflel  has  acquired  the 
denfity  <?,  that  is,  at  the  end  of  the  time  /,  the  velocity 

'  vh yF3 
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ermty  tnat  is, 

8v/Hy  I  — 


d 


or 


V'D — ^ 


D 


or  8\/H 

The  rate  of  influx  therefore  (which  may  be  con¬ 
ceived  as  meafured  by  the  little  mafs  of  air  which  will 
enter  during  the  time  }  with  this  velocity)  will  be 

8\/HOD  v'pir'r ;  t  or  8v'HOy'DV'DlI?/,  mul- 

> v/D 

tiplying  the  velocity  by  the  orifice  and  by  the  denfity. 

Here  then  we  have  two  values  of  the  rate  of  influx. 
By  dating  them  as  equal  we  have  a  fluxionary  equation, 
from  which  we  may  obtain  the  fluents,  that  is,  the 
Bme  t  in  feconds  neceffary  for  bringing  the  air  in  the 
velfel  to  the  denfity  J,  or  the  denfity  i  which  will  be 
produced  at  the  end  of  any  time  t.  We  have  the  equa¬ 
tion  S  y^H  CVD  VD — j  /  ~CI.  Hence  we  derive 


the :  time  in  feconds  of  completely  filling  it  will  be 
O  11  $2" 

ri?666’  or  666~ »  or  I»7297''>  If  the  hole  is  only 

7 *1  of,  a  ftluare  *»<*,  that  is,  if  its  fide  is  ^  of  an 
inch,  the  time  of  completely  filling  the  hogftiead  will 

be  1 73  very  neatly,  or  fomething  lefs  than  three 
minutes. 

If  we  make  the  experiment  with  a  hole  cut  in  a  thin 
plate,  we  mall  find  the  time  greater  nearly  in  the  pro¬ 
portion  of  63  to  100,  for  reafons  obvious  to  all  who 
have  lludied  hydraulics..  In  like  manner  we  can  tell 
the  time  neceffary  for  bringing  the  air  in  the  veflel  to  -k 
of  its  ordinary  denfity.  The  only  variable  part  of  our 
fluent  is  the  coefficient  —  V'D  -  - ,  or  Let  <T  be 

=|,  then  /<  — J=a/|-=L  and  I_v'r=3s=-  ; 
and  the  time  is  86T'  very  nearly  when  the  hole  is  TV  of 
an  inch  wide.  ° 

Let  us  now  fuppofe  that  the  air  in  the  veflel  A  BCD 
(Jig.  64.)  is  compreffed  by  a  weight  ading  on  the  CCCcW 
cover  AD,  winch /3  moveable  down  the  veflel,  and  is  *s7 
thus  expelled  into  tnc  external  air.  The  velo- 

The  immediate  efFeft  of  this  external  preffure  is  to  ci$.ofv*ir ' 

rrfnthfotrr  and  sh k  another  denfit7-  'Thjddidonti 

y  D  of  the  external  air  correfponds  to  its  preffure  imPulfe  o£ 

Vi  ,  the  addltlonal  preffure  on  the  cover  of  theaweiSht 
veflel  be  />,  and  the  denfitv  of  the  a? r  ,*n  *rr  i  movinS 

^  1-  * = ■>+;=£  z  r&asr 

P  X  ~I>  *  T,len>  becaufe  the  preffure  which  ex- 


/=  - 


"  8  y'HOy'D 
C 


VD-J 
X  VD- 


Of  this  the  fluent 


is 


+ A,  in  which  A  is  a  con- 
The  condition  which  de- 


‘4-v/HOv^D 

ditional  conflant  quantity.  _ _iuiliuii  wmui  uc_ 

termines  it  is,  that  t  muff  be  nothing  when  is  nothing, 
that  is,  when  VD~^=VD.,  for  this  is  evidentt 
the  cafe  at  the  beginning  of  the  motion.^  Hence  it 
follows,  that  the  conflant  quantity  is  VD,  and  the 
complete  fluent,  fuited  to  the  cafe,  is 
•  C  __ 

4 V'HO V'D  X  —  V'D— J. 

The  motion  ceafes  when  the  air  In-  the  veflel  has  ac¬ 
quired  the  denfity  of  the  external  air;  that  is,  when 

J=D,  or  when  t—  — 7==^- — X  a/D  —  — 

Tt,  r  ,  •  4<HCVD  vD,  -WHQ. 

1  herefore  the  time  of  completely  filling  the  veflel  is 

4VHO-  f  ♦ 

Let  us  llluftrate  this  by  an  example  in  numbers, 
ouppofing  then  that  air  is  840  times  lighter  than 

water,  and  the  height  of  the  homogeneous  atmofphere 
27720  feet,  we  have  4VH=666.  Let  us  further 
luppofe  the  veflel  to  contain  8  cubic  feet,  which  is 
nearly  a  wine  hogftiead,  and  that  the  hole  by  which  the 
air  of  the  ordinary  denfity,  which  we  fliall  make  =1 
enters  is  an  inch  fquare,  or  T£3  of  a  fquare  foot.  Then 


pels  the  air  is  the  difference  between  the  force  which 
comprefles  the  air  in  the  veflel  and  the  force  which 
compreffes  the  external  air,  the  expelling  force  t 
p.  And  becaufe  the  quantities  of  motion  are  as  the 
forces  which  fimilarly  produce  them,  we  fliall  have 

P  :  P  X  D  =MV  :  mv  :  where  M  and  m  exprefs  - 
the  quantities  of  matter  expelled,  V  expreffes  the  velo¬ 
city  with  which  air  rulhes.into  a  void,  and  n  expreffes 
the  velocity  fought.  But.  becaufe  the  quantities  of 
aerial  matter  which  iffue  from  the  fame  orifice  in  a  mo. 
meiit  are  as  the  denfities  and  velocities  jointly,  we  fliall 
have  MVi^DVV  :  dvv,  =DV’  :  dj.  There¬ 
fore  P  :p-  n-=DV‘  :  dv.  Hence  we,  deduce 


D~ 


We  may  have  another  expreff, on  of  the  velocity  with¬ 
out  confidenng  the  denfity.  We  had  P :  P-fp-D  :  dt 


therefore  </=— X  P  +..t,  and.* 


-n— Px?'+p  tv 

p  -Ly? 


.Px  P^Df.  anA  d—D  _ D  X  P -f-p — pp 
_  d  DxP+p _ ’ 

=¥+p  •1"vfo"  -vxy^ 

which  is  a  very  fimple  and  convenient  expreffion  * 

Hitherto  we  have  confidered  the  motion  of  air  asry^i 

&£££&  Le* 

^•.64;)  be  a  veflel  containing  air  of  confidef«<^ 
any  denfity  D.  This  air  is  in  a  ftate  of  compfeflion  • 
and  if  the  compreffing  force  be  removed,  it  will  expand’ 
and  its  ejaflicity  will  diminilh  along  with  its  denfity^ 

Its 
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Its  elafticity  in  any  ftate  is  meafured  bythe  force  vvluch 
keeps  it  in  that  ftate.  The  force  which  keeps  common 
'  girTn  its  ordinary  denfity  is  the  weight  of  the  atmo- 
fphere,  and  is  the  fame  with  the  weight  of  a  coliimn  of 
tvater  3  3  feet  high.  If  therefore  we  fuppofe  that  tins 
air,  inftead  of  being  confined  by  the  top  of  the  veflel, 
is  preffed  down  by  a  moveable  pilton  carrying  a  column 
of  water  33  feet  high,  its  elafticity  will  balance  this 
p  re  fill  re  as  it  balances  the  preflfure  of  the  atmofpheie, 
and  as  it  is  a  fluid,  and  propagates  through  every  part 
the  preflure  exerted  on  any  one  part,  it  will  prefs  on 
any  little  portion  of  the  veflel  by  its  elafticity  111  the 
fame  manner  as  when  loaded  with  this  column. 

The  confequence  of  this  reafomng  is,  that  if  this 
fmall  portion  of  the  vefiel  be  removed,  and  thus  a  pai- 
Tage  be  made  into  a  void,  the  air  will  begin  to  flow  out 
with  the  fame  velocity  with  which  it  would  flow  when 
impelled  by  its  weight  alone,  or  with  the  velocity  ac¬ 
quired  by  falling  from  the  top  of  a  homogeneous  atmo- 
fphere,  or  1332  feet  in  a  fecond  neaily.  r 

^  But  as  foon  as  fome  air  has  come  out,  the  denfity 
of  the  remaining  air  is  diminifhed,  and  its  elafticity  is 
•dimhtifhed. ;  therefore  the  expelling  force  is  ditamiftied. 
But  the  matter  to  be  moved  is  dimimflied  m  the  very 
fame  proportion,  becaufe  the  denfity  and  elafticity  are 
found  to  vary  according  to  the  fame  law  ;  therefore  the 
velocity  will  continue  the  fame  from  the  beginning  to  the 

end  of  the  efflux.  T  ~  A 

This  may  be  feen  in  another  way.  Let  r  be  the 

preflure  of  the  atmdfphere,  which  being  the  counter¬ 
balance  and  meafure  of  the  initial  elafticity,  is  equal  to 
the  expelling  force  at  the  firft  inftant.  Let  D  be  the 
initial  denfity,  and  V  the  initial  velocity.  Let  d  be  its 
denfity  at  the  end  of  the  time  J  of  efflux,  and  v  the 

contemporaneous  velocity.  It  is  plain  that  at  the  end 

1*  f 

of  this  time  we  ftiall  have  the  expelling  force  *•= 


A  T  I  C  S, 

run  out  is  CD— C  d :  therefore  the  quantity  which  has  A** 
run  out  in  the  time  t  mull  be  the  fluxion  of  LU  y  i,,,,* 

or  _C,/  Therefore  we  have  the  equation  8./HO dt  — 

—Cd  C  w  d 

-C i,  and*=87H OJy  ~8yl'HOX  d' 

Q 

The  fluent  of  this  is  /  =j^/HQ  loS-  d  Thls 

muft  be  fo  taken  that  t  may  be=  o  when  d =D.  There- 

C  ,  D  r 

fore  the  corre&  fluent  will  be  t  —  gy/jqo  1°£*  d  *  *or 

l°g.~  —  log.  1,  =  0.  We  deduce  from  this,  that  it 

requires  an  infinite  time  for  the  whole  air  of  a  vefiel 
to  flow  out  of  it  into  a  void.  N.  B.  By  log.  d7  Sc c.  is 
meant  the  hyperbolic  logarithm  of  d,  Sc c.  .  $90 

Let  us  next  fuppofe  that  the  veflel,  inftead  of  letting  When  ihe 
out  its  air  into  a  void,  emits  it  into  air  of  a  lefs  ^“^Sorarcr 
fity,  which  remains  conftant  during  the  efflux,  as 
may  fuppofe  to  be  the  cafe  when  a  veflel  containing 
condenfed  air  emits  it  into  the  furrounding  atmo- 
fphere.  Let  the  initial  denfity  of  the  air  in  the  veflel 
be  and  that  of  the  atmofphere  D.  Then  it  is  plain 
.  PD  ,  ,  r 

that  the  expelling  force  is  P —  j  ,  and  that  after 

p  d  PD  PD 

the  time  t  it  is— r~— *T.  We  have  therefore  P — — 


]M 


PD 


—MV  :  mVy  =  S  V*  ;  dv \  Whence,  we 


ive  v  n  V  / 

V 


1  d — D 


*9* 


-D 


/  *d\ 

for  D:^/=rP^^=jjJ- 

Thefe  forces  are  proportional  to  the  quantities  of 
motion  which  they  produce  ;  and  the  quantities  of  mo¬ 
tion  are  proportional  to  the  quantities  of  matter  M  and 
m  and  the  velocities  V  and  v  jointly  :  therefore  we  have 

But  the  quantities  of  matter 


derive  -  _  .  ,  - 

V  d  s — D 

From  this  equation  we  learn  that  the  motion  will  be 
at  an  end  when  dzz.  D  :  and  if  ^—D  there  can  be  no 
efflux.  #  -7. 

To  find  the  relation  between  the  time  and  the  den-Relatnn 
fity,  let  H  as  before  be  the  height  producing  the  velo-.^^f^ 
city  V.  The  height  producing  the  velocity  of  efflux^  denflty 
d—  D  .  when  iflu- 

V  muft  be  H  X  \  ~ an<l  the  Parce^  airing  into  a 

d  *  —  JD  ^  void. 

which  will  flow  out  in  the  time  g  will  be  =.  Sy'HO^T* 


:  mv* 


P:^=MV 

which  efcape  through  a  given  orifice  are  as  the  denfities 
and  velocities  'jointly  ;  that  is,  M  :  mz=  DV  :  dv  ;  thera¬ 
py  PdDV* 

fore  P  :  jj"=DVl  :dvz9  andPX^/tt*—  g  — P^/V  , 

and  Vz=zvz,  and  Vr zv9  and  the  velocity  of  efflux  is 
conftant.  Hence  follows,  what  appears  very  unlikely 
at  firft  fight,  that  however  much  the  air  in  the  veflel  is 
condenfed,  it  will  always  iffne  into  a  void  with  the  fame 
velocity. 

vuaiuuy  In  order  to  find  the  quantity  of  aerial  matter  whieh 
of  air  iflu-  wj]i  j{fUe  during  any  tim£  t9  and  confequently  the  den- 
uikiV  fltY  the  remaining  air  at  the  end  of  this  time,  we 
givetTtime,  muft  get  the  rate  of  efflux.  In  the  element  of  time 
and  the  i  there  iflues  (by  what  has  been  faid  above)  the  bulk 
By'HO*  (for  the  velocity  V  is  conftant)  $  and  there¬ 
fore  the  quantity  8\/HO  dt.  On  the  other  hand,  the 
quantity  of  air  at  the  beginning  was  CD,  C  being  the 
capacity  .of  the  veflel ;  and  when  the  air  has  acquired 
the  denfity  d7  the  quantity  is  C  d7  and  the  quantity 


J 


<r  d-  D 


d  * — D 


On  the  other  hand,  it  is  = —  C  d 


Hence  we  deduce  the  fluxionary  equation  t  — 

C</ $ — P  ~~  ±  r  .  .  _ 

The  fluent  of  this,  corre&r 


WYLO*/**  Vdx-Dd-  _ 

ed  fo  as  to  make  /=  O  when  is  tk'-S 

Bv/HO^ 


(i— 2 — d?  \ 
d-iD+^f—Dj  y 


And  the  time  of 
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Quantity 


denfity  at 
the  end  of 
that  time. 


completing  the  efflux,  when  d=zD,  is  t 

fS — JD+Vir-D\ 

X  log.  (- - Tp)  ). 

Laftly,  let  ABCD,  CPGH  (fig.  6*)  be  two  vef- 
fels  containing  airs  of  different  denfities,  and  commit-  ^ 
nicating  by  the  orifice  C,  there  will  be  a  current  from  Wkcn  iflu* 
the  veflel  containing  the  denfer  mrinto  that  containing  ing  from 
the  rarer :  fuppofe  from  ABCD  into  CFGH.  ^Jr. 

Let  P  be  the  elaftic  force  of  the  air  in  ABCD,  Q_^r“ 


Air  in 
Motion. 


*  J  r  *  ^  U  1VI 

ns  der.fity,  and  V  its  velocity,  and  X>  the  denfity  of 
'  ^  r  lr  'r  .CF9H*  And»  af«r  the  time  t,  let  the 
“T  tbe  r  ln  ABCD  be  q,  its  velocity  and 
the  denfity  of  the  air  m  CFGH  be  ft  The  expelling 

force  from  ABCD  will  be  P— —at  the  firftinftant, 
and  at  the  end  of  the  time/  it  will  be^ — Therefore 

we /hall  have  P  .  ,  . .  \  . 

•  qv  ,  which  gives 

s/ ^dthemotion^illceafcwhcn^r:^. 

f'Vo  br  tl,L’  caPac!ty  of  the  firft  vefiiff,  and  B 
tliat  of  the  fecond.  We  have  the  fecond  equation 

ACVt-BD  -  Ay-fBj,  and  therefore/ 


X  A  *  vj  O* 

Sttt*  ir‘u  u9'alwa>'3  be  'reaker  at  the  beginning 
o  th-  ftroke.  I  he  bed  way  for  fecming  an  unifonn  blaft 
to  emnlov  the  e  Y  t f*  1-n  • ,  1  _ i__  r  .  ttf.  • 


»93 


Subftituting  thisvalueofifo  the  former  value  of®  we  have 
«— vx  /QCB  (?-n>— a(q:— gni  , . 

7  q  B  (Q--D)  - 1*  whlch  gives 

the  relation  between  the  velocity  v  and  the  denfity  n 
In  order  ta  ascertain  the  time  when  the  In  in 
ABCD  has  acquired  the  denfity  q,  it  will  be  com-, 
nient  to  abndgethe  work  by  feme  fubftitutions.  There¬ 
fore  make  QJB +A)  =M,  BQD+BQ^-N,  BqT- 

BD=R  and  =w.  Then,  proceeding  as  before,  we 
obtain  the  fluxionary  equation  8v/HO?9^f~N  •  _ 

.  VlWq  ~~ 

AQ^y-Ay  =—  A q  whence  t  ~~  Ay^R  q 

8  v/HO  a/M  a/  i - 

Of  Which  the  fluent,  completed  fo  that  *=*  when 

“'=8VH07m 

thctX  fo'1"/;  <Jueftions  ar,:  of  aiaicuit  foimiun,  -,[ld 
by  force,  a*  >  e  n?t  frequent  ufe  in  the  more  important  and 

l0iVS-  S  in  ]!h '•  atl°nr  °Vhe  dodWs  of  I)rleumaties,  at 

Italt  m  their  prefent  form.  The  cafes  of  {Treated  ufe 
re  when  the  air  is  expelled  from  a  veffel  by.  an  ex  ter 
«al  force  as.  when  bellows  are  worked,  wl  Jhe,  oTthe 

fideration  .  ^  / f  S  ,  Ct^C  ment^  11  particular  con- 

trtme!y  eafy  ’  "  ^  ^  inTCft«*™  »  «- 

CCCCV  A  Let  AP  ??•  /  bs  con,‘*red  as  a  pifton  moviV 

•  °f  *•  #X3t  b°  ./“Sis  lx 

f™  Thc  P~bl™  i,  ib  lZ  fo 

conf, deration  of  the  time  of  efflux.  For  this  depends 
now  on  the  velocity  of  the  pifton.  It  ft  foil,  however,  a 
wry  intricate  problem  to  afeertain  the  relation  between 
the  time  and  the  denfity,  even  though  the  pifton 
moving  uniformly;  for  at-  the  beginning  of  the  m0- 
tion  the  air  is  of  common  denfitv.  A<?  thd  j 

feends,  it  both  expels  and  compreffes  the  air,  and  the 
denfity  of  the  air  in  the  veffel  varies  in  a  very  intricate 

zr:r a  fo  *•*  refifta?ce  °r  reaa:°n  the  pift0n.  F0r 

ln  teafon,  a  pifton  which  moves  uniformly  bv  means  of 
£JtternaI  -orce  will  never  make  an  uniform  blaft  by  foe 


•  .  :  ,  “Vlt*  ‘ya>  lecnnmr  an  uniform  bla^t 

pifton  mp  7  ithe  ex7nal,  force  only  for  lifting  up  the 

nS’ta1„St0  defcc«d  by  ft*  own 

weight.  In  this  way  it  will  quickly  fink  down.  com. 
pro  ling  tlie  air,  till  its  denfity  and  correfponding  ela- 

?er  tb7eibaiy-na!anC^thc  we,Sht  of  ^  pifton/ Af- 
will  v,  th1f  Plflon  'Vl13  defeend  equably,  and  the  blaft 
will  be  uniform.  We  /hall  have  occalfou-  to  confider 
this  more  particulary  under  the  head  of  PnrUM^,ca,. 
JaP‘neS'-  Thefe  abfervations  and  theorems  will  ferve' 
to  detentune  the  initial  velocity  of  the  air  in  all  i-n 

fhTme'of  ftf  ;7C>!puiri0n- f  Thc  plnlofopher  wifi  learn 
lu  1  U?  tfHux  out  one  veffel  into  another  • 
thP  d^ff111^  Wllr  bC  ahk  t0  caJclllate  the  quantities  o^ 

tnwri f;r“ch  ,re  ;» vex::; 

fief  on  ComK  ft-^6  'T"'?®,  but  unfortunate  Lavoi- 
lier  on  Combuftion,  and,  will  find  them  extremely  diffe¬ 
rent  hom  what  he  fuppofed  ;  the  engineer  will  learn 

tZZpTn^  ino"ve  fo7e  o£  his  machine  t® 

fiipplv  But  it  ^£lia  matter  whmh  his  bellows  muft 

.5 

Srf  f1'1”  “i  wt'5Sr££e|Ss  ?£SZs* 

•  s.*W  ra?(^  x 

ft'  S'Sfe  *?  •r* efta  «f  «&«)  tS-SdSL1* 
lues  w,th  the  velocity  acquired  by  fajJino-  from  the 

by  dicm“  Ifth  We'fiCalCUlate  ty  dlis  ^ocity  and 
Dy  tlie  aiea  of  the  orifice,  we  fiiall  find  the  email- 

pX  '•»«/*<,«„,  „»rif  i,  thc  b;  j*» 

l?  IO°*  This,  is  owing  to  the  water  preiW  toward 

S  thctt  The  f‘deVV,T  0CCail0n8  a  “ntraaiol 

air  Alfo  the  T  7ng  haPPens  in  the  efflux  of 
air.  Aifo  the  motion  of  water  is  greatly  impeded  W 

f,  COfra.a]on3  of  fts  paffage.  Thefe  obliged  to  ac¬ 
celerate  its  velocity,  and  therefore  requires ^  ncreafe 

poiTn  to'foe  r  U  thngh  tl,em’  and  tM.  in  jmo- 
P  to  the  fquares,  of  the  velocities*  Thus  if  > 

machine  working  a  pump  caufes  it  to  give  a  certafo 
umber,  of  ftrokes  in  a  minute,  it  will  deliver  a  deter¬ 
mined  quantity  of  water  in  that  time.  Should  it  hap¬ 
pen  that  the  pa(f  of  tbc  water  J(  contXd  to  ofe 

halfinauy  part  of  ?he  machine  {a  ^  ,Th  T 
quently  happens  at  the  valves),  the  water  rnuf  nove 
through  this  contradion  with  twice  the  velocity  tha- 
it  has  m  the  reft  of  the  paffage.  This  will  require 
four  times  the  force  to  be  exerted,  on  the  pifton.  Nay 
( which .  will  appear  very-  odd,  and  is  never  forpeded 
by  engmeeis),  if  no  part  of  the  paffage  is  narrower 
than  the  barrel  of  the  pump,  but  on  the  conZZ 
apart  much  wider,  and  if  the  conduit  be  again  con- 
tradedto  the  width  of  the  barrel,  an  additional  force 
mult  be  applied  to  the  pifton  to  drive  the  water  through 
this  paffage,  which  would  not  have  been  neceffaryV 
the  paffage  had  not  been  widened  in  any  part.  It  will 
require  a  force  equal  to  the  weight  of  a  column  2. 
water  of  the  height  neceffary  for  communicating  "  vel 

The  rhe  fqUT  vf  W,hich  is  e<^ua]  t0  dillrer.ee- 
of  the  fquai  es  of  the  velocities  of  the  water  in  the  wide 
and  the  narrow  part  oi  the  conduit.  A~ 

4  Tk» 


V  iN  ^  w  -- 


1  tfr  in  The  fame  thing  takes  place  ® 

Motion,  therefore  all  contradions  and  dilatations  mu 

avoided,  when  we  want  to  prefer  the  velocity 

»95  .  •  i 

fhllfr  UnATraalfo'fuffers  the  fame  retardation  In  Its  motion 
retardation  a]ong  pipes.  By  not  knowing,  or  not  attending  to  th<  , 
along  pipes  £ee  P  Qf  the  firft  reputation  have  been  prodigtoufly 
as  water,  d;f°  ;nted  ;n  their  expectations '  of  the  quantity  ot 
neceffity  of  air  which  will  be  delivered  by  long  pipes  Its  extreme 
attending  mobility  and  lightnefs  hindered  them  from  fufpefti  g 
to  this.  tl,at  it  would  fuller  any  fenfible  retardation.  Dr  Pa¬ 
pin,  a  moll  ingenious  man,  propofed  this  as  the  moll 
effeftual  method  of  transferring  the  aftion  of  a  moving 
-power  to  a  great  diftance.  Suppofe,  for  mftance,  that 
ft  was  required  to  raife  water  out  of  a  mine  by  a  wa 

tei-macliine,  and  that  there  was  no  fall  of  water  nearer 

■than  a  mile’s  diftance.  He  employed  this  water  to 
drive  a  pillon,  which  fliould  comprefs  the  air  in  a  cy¬ 
linder  communicating,  by  a  long  pipe,  with  another 
cylinder  at  the  mouth  of  the  mine.  This  fecond  cy 
Under  had  a  pifton  in  it,  wliofe  rod  was  to  give  motion 
to  the  pumps  at  the  mine.  He  expe&ed,  that  as  foon 
as  the  pifton  at  the  water-machine  Rad  compreffed  the 
air  fufficiently,  it  would  raufe  the  air  in  the  cylinder 
at  the  mine  to  force  up  its  pifton,  and  thus  work  the 
pumps.  Dcftor  Hooke  made  many  objections  to  the 
method,  when  laid  before  the  Royal  Society,  and 
it  \\  -o  much  debated  there.  But  dynamics  was  at 
this  time  an  infant  fcience,  and  very  little  undCrftood. 
Benton  had  not  then  taken  any  part  in  the  buiinefs  of 
the  fociety,  otherwife  the  true  objeftions  would  not 
have  efcaped  his  fagacious  mind.  Notwithftandin.g  Pa,- 
pin’s  great  reputation  as  an  engineer  and  mechanic,  he 
could  not  bring  his  fcheme  into  ufe  in  England ;  but 
afterwards,  in  France  and  in  Germany,  where  he  fettled, 
he  got  fome  perfons  of  great  fortunes  to  employ  him 
m  this  project ;  and  he  ereded. great.  machines  in  Au¬ 
vergne  and  Weftphalia  for  draining  mines.  But,  fo  far 
from  being  effedive  machines,  they  would  not  even  be¬ 
gin  to  move.  He  attributed  the  failure  to  the  quan¬ 
tity  of  air  in  the  pipe  of  communication,  which  mnftbe 
condenfed  before  it  can  condenfe  the  air  in  the  remote 
Cylinder.  This  indeed  is  true,  and  he.  fhould  have 
thought  of  this  earlier.  He  therefore  diminished  the 
jize  of  this  pipe,  and  made  his  water-machine  exhauft 
rnftead  of  condenfing,.  and  had  no  doubt  but  that  the 
immenfe  velocity  with  which  air  rulhes  into  a  void  would 
make  .a  rapid  and  effedual  communication  of  power. 
But  he  was  equally  difappointed  here,  and  the  machine 
,at  the  mine  hood  hill  as  before. 

Near  a  century  after  this,  a  very  intelligent  engineer 
attempted  a  much  more  feafible  thing  of  this  kind  at  an 
Iron-foundery  in  Wales.  He  ereded  a  machine,  at  a 
powerful  fall  of  water,  which  worked  a  fet  of  cylinder 
bellows,  the  blow  pipe  of  which  was  conduced  to  the 
dihance  of  a  mile  and  a  half,  where  it  was  applied  to  a 
blah  furnace.  But  notwithhanding  every  care  to  make 
the  conducing  pipe  very  air-tight,  of  great  fize,  and  as 
fmooth  as  poflible,  it  would  hardly  blow  out  a  candle. 
The  failure  was  aferibed  to  the  impoffibility  of  making 
the  pipe  -air-tight.  But,  what  was  furprifing,  above 
ten  minutes  elapfed  after  the  adion  of  the  piftons  in 
the  bellows  before  the  leah  wind  could  be  perceived  at 
the  end  of  the  pipe;  whereas  the  engineer  expected  an 
interval  of  6  feconds  only. 


No  very  diftind  theory  can  be  Slivered  on  this  fuh- 
?ea  •  but  we  may  derive  confiderable  amftance  in  un-  ^ 

derft'anding  the  caufes  of  the  obftru&ion  to  the  motion  2?5 
of  water  In  long  pipes,  by  confideting  what  happens  No  d.itma 
to  air.  The  ekftlcity  of  tire  aw,  and  its  great  ^rn- theory^, 
prehibillty,  have  given  us  the  dihmaeh  notions  of  flui 
dity  in  general,  fhowing  us,  in  a  way  that  can  hardly 
be  controverted,  that  the  particles  of:  a  fluid  are  kept 
at  a  diftance  from  each  other,  and  from  other  bodies, 
by  the  corpufcular  forces.  W e  (hall  therefore  take  this 
opportunity  to  give  a  view  of  the  fubjed,  which  did 
jiot  occur  to  us  when  treating  of  the  motion  of  water 
in  pipes,  referving  a  further  ^lifciiftion  to  the  articles 

River,  Watkr-IMs.  r .  *9* 

The  writers  on  hydrodynamics  have  always  oonfidcr-How  fluids 
ed  the  obftrudioit  to  the  motion  of  fluids  along  canals  ^ 

of  any  kind,  as  owing  to  fomething  like  the  fridion  by  movin^ 
which  the  motion  of  folid  bodies  otf  each  other  is  ob-aiong  ca„ 
ftruded ;  but  we  cannot  form  to  ourfelves  any  diftmd  nals. 
notion  of  refemblance,  or  even  analogy  between  them. 

The  fad  is,  however,  that  a  fluid  running 'along  a  ca- 
nal  has  its  motion  obftruded;  .and  that  this  obftruc- 
tion  is  greateft  in  the  immediate  vicinity  of  the  folid 
canal,  and  gradually  diminiihes  to  the  middle  of  the 
ftream.  It  appears,  therefore,  that  the  parts  of  fluids 
can  no  more  move  among  each  other  than  among  fo¬ 
lid  bodies,  without  fiiffering  a  diminution  of  their  mo¬ 
tion.  The  parts  in  phyfical  contad  with  the.  fides  and 
bottom  are  retarded  by  thefe  immoveable  bodies.  The 
particles  of  the  next  ftratum  of  fluid  cannot  preferve 
their  initial  velocities  without  overpaying  the  particles 
of  the  firft  ftratum /$  and  it  appears  from  the  fad  that 
they  are  by  this  means  retarded.  They  retard  in  the 
fame  manner  the  particles  of  the  third  ftratum,  and  fo 
on  to  the  middle  ftratum  or  thread  of  fluid.  It  ap¬ 
pears  from  the  fad,  therefore, .  that  this  fort  of  fridion 
is  not  a  confequence  of  rigidity  alone,  but  .  that  it  is 
equally  competent  to  fluids.  Nay,  fince  it  is  a  matter 
of  fad  in  air,  and  is  even  more  remarkable  there  than 
in  any  other  fluid,  as  we  (hall  fee  by  the  experiments 
which  have  been  made  on  the  fubjed;  and  as  our  ex¬ 
periments  on  the  compreffion  of  air  ftiow  us  tlie  par¬ 
cels  of  air  ten  times  nearer  to  each  other  in  fome  cafes 
than  in  others  (viz.  'when  we  fee  atr  a  thoufand  times 
denfer  in  thefe  cafes),  and  therefore  force  us  to  ac¬ 
knowledge  that  they  are  not  in  contad;  it  is  plain  that 
this  obftrudion  has  no  analogy  to  fri&ioR,  which  fup- 
pofes  roughnefs  or  inequality  of  furface.  No  fuch  in¬ 
equality  can  be  fuppofed  in  the  furface  of  an  aerial 
particle ;  nor  would  it  be  of  ^any  fervice  in  explaining 
the  obftrudion,  fince  the  particles  do  not  rub  on  each 
other,  but  pafs  each  other  at  fome  fmall  and  imper¬ 
ceptible  diftance. 

W e  muft  therefore  have  recourfe  to  fome  other  mode 
of  explication.  We  fhall  apply  this  to  air  only  in  this 
place  ;  and,  fince  it  is  proved  by  the  uncontrovertible 
experiments  of  Canton,  Zimmerman,  and  others,  that 
w^ater,  mercury,  oil,  &c.  are  alfo  compreffible  and  p.er- 
fedly  elaftic,  the  argument  from  this  principle,  which 
is  conclufive  in  air,  muft  equally  explain  the  fimilar 
phenomenon  in  hydraulics. 

The  moft  highly  poliihed  body  which  we  know  muft 
be  conceived  as  having  an  uneven  furface  when  we 
compare  it  with  the  fmall  fpaces  in  which  the  corpuf- 
cular  forces  are  exerted  ;  and  a  quantity  of  air  moving 
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in  a  poliihca  p.pe  may  be  compared  to  a  quantity  of 
im.tll  iliot  Aiding  down  a  channel  with  undulated  tides 
and  bottom.  The  row  of  particles  immediately  conti¬ 
guous  to  the  fides  will  therefore  have  an  undulated  mo- 
,?n  *  U.^  t^llbL  undulation  of  the  contiguous  particles 

°!  air  W.1l1  not  be  fo  great  as  that  of  the  furface 
along  which  they  glide  ;  for  not  only  every  motion 
,  requires  force  to  produce  it,  but  alfo  every  change  of 
Particle,  A  motion.  The  particles  of  air  refill  this  change  from 

chranj  t0  anir,duIatin,g  motion  !  mid-  being  ela- 

from  a  re  r-  ,  9  .  ia  lu>  Spelling  each  other  and  other  bodies, 
tilineal  to  tfiey  keep  a  little  nearer  to  the  furface  as  they  are  paf- 

an  undula.  ling  over  an  eminence,  and  their  path  is  lefs  incurvated 

Hon,  m°'  ft,han  thffurface.  .  T1'e  difference  between  the  motion  of 
the  particles  of  air  and  the  particles  of  a  fluid  quite  une- 
lalhc  is,  in  this  refpeft,  fomewhat  like  the  difference  be¬ 
tween  the  motion  of  a  fpring-carriage  and  that  of  a  Com- 
-  camage.  When  the  common  carriage  paffes  along  a 

road  not  perfectly  fmootli,  the  line  described  by  the 
centre  of  gravity  of  the  carriage  keeps  perfectly  pa. 

J?  el  to  thardefenbed  by  the  axis  of  the  wheels,  ri¬ 
ling  and  falling  along  with  it.  Now  let  a  fpiw 
hoay  be  .put  on  the  fame  wheels  and  pafs  along  the 
fame  road.  When  the  axis  rifes  'over- an  eminence 
perhaps  half  an  inch,  links  down  again  into  the  next 
hollow,  and  then  nfes  a  fecond  time,  and  fo  on,  the 
centre  of  gravity  of  the  body  defcr'bes  a  much  ftraiglit- 
er  line ;  for  upon  the  nfing  of  the  wheels,  the  body 
refiits  the  motion,  and  compreffes  the  fprings,  and  thus 
remains  lower  than  it  would  have  been  had  the  fprinms 
not  been  interpofed.  In  like  manner,  it  does  not  link 
io  low  as  the  axle  does  when  the  wheels  go  Into  a  hoi- 
low.  And  thus  the  motion  of  fpring-cam'ages  be¬ 
comes  lefs  violently  undulated  than  the  road  along  which 
they  pafs.  1  his  lllullratioii  will,  We  hope,  enable  the 
reader  to  conceive  hoW  the  deviation  of  the  particles 
next  to  the  fides  and  bottom  of  the  canal  from  a  recti¬ 
lineal  motion  is  lefs  than  that  of  the  canal  itfelf. 

,S,eyident  tbat  tlle  fame  reafoning  will  prove  that 
the  undulation  of  the  next  row  of  particles  will  be  lefs 
than  that  of  the  full,  that  the  undulation  of  the  third 

Sirbitfi  •°VVWIlI  bC  1,tfS  ^  lha‘  of  fecond,  and  fo  on,  as 
than  that  13 reprefented  m  fig.  A.  Plate  CCCCV.  And  thus  it 
of  the  firft.  appears,  that  while'  the  mafs  of  air  has  a  progreflive 
motion  along  the  pipe  or  canal,,  each  particle  is  de- 
icnbing  a  waving  line,  of  which  a  line  parallel  to  the 
direction  of  the  canal  is  the  axis,  cutting  allthefe  undu¬ 
lations.  This  axis  of  each  undulated  path  will  be 
ilraight  or  curved  as  the  canal  is,  and  the  excuriions 
ol  the  path  on  each  fide  of  its  axis  will  be  lefs  and 
leis  aa  the  axis  of  the  path  is  nearer  to  the  axis  of  the 
canal. 

Let  us  now  fee  what/enjl/e  effeft  this  will  have;  for 
all  the  motion  which  we  here  fpeak  of  is  imperceptible, 

It  is  demonftrated  in  mechanics,  that  if  a  body  inovino- 
with  any  velocity  be  deflefted  from  its  reailineal  path  by 
a  curved  and  perfectly  fmootli  Channel,  to  which  the  redli- 
lineal  path  is  a  tangent,  it  will  proceed  along  this  channel 
with  undimimfhed  velocity.  Now  the  path,  in  the  pfe- 
fent  cafe,  may  be  Coniidered  Us  perfeaiy  fmootli,  fince 
the  particles  do  not  touch  it.  It  is  one  of  the  undii 
lations  which  wO  are  confidtring,  and  we  may  at  pre- 
fent  conceive  this  as  -without  any  fubordinate  inequali- 
ties.  There  Ihould  not,  therefore,  be  any  diminution 
of  the  velocity.  -Let  us  grant  this  of  the  abfolute  ve- 
-  V-ot.  XV.  Part  I. 
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locity  of  the  particle ;  but  what  we  obferve  is  the  ve-  Air  m 
locity  of  the  mafs,  and  we  judge  of  it  perhaps  by  the  Motion. 

motion  of  a  feather  carried  along  by  it.  Let  us  fup- - ‘ - ’ 

pole  a  Angle  atom  to  be  a  fenfible  object,  and  let  us  at¬ 
tend  to  two Tuch  particles,  one  at  the  fide,  and  the  other 
m  the  middle  :  although  we  cannot  perceive  the  undu¬ 
lations  of  thefe  particles  during  their  progrellive  mo¬ 
tions,  we  fee  the  progreflive  motions  themielves.  Let 
us  fuppofe  then  that  the  middle  particle  has  moved 
without  any  undulation  whatever,  and  that  it  has  ad¬ 
vanced  ten  feet.  The  lateral  particle  will  alfo  have 
moved  ten  feet ;  but  this  has  not  been  in  a  ftraight  line. 

It  will  not  be  fo  far  advanced,  therefore,  in  the  direc¬ 
tion  of  the  canal  ;  it  will  be  left  behind,  and  will  ap¬ 
pear  to  Us  to  have  been  retarded  in  its  motion  :  and  in 
like  manner  each  thread  of  particles  will  be  more  and 
more  retarded  (apparently  only)  as  it  recedes  farther 
from  the  axis  of  the  canal,  or  what  is  ufually  called 
the  thread  of  the  Ilream.  * 

fjA“J  !-!,US  the  otfr)ed  faft,  Js  ftown  to  be  a  necef- Bui^the 
ary  confequence  of  what  we  know  to  be  the  nature  of v/hoIe  the 
a  compreiUble  or  elaflic  fluid;  and  that  without  flip  '^uUtorf 
poimg  any  diminution  in  the  real  velocity  of  each  naK?ioI! isa 

Sbifp  6  ^  1  din",1Ut!,°”  of  the  velocity  of  theftrlw 

fenfible  tureads  of  the  general  flrea.n,  and  a  diminution 
of  the  whole  quantity  of  air  which  paffes  aW  it  du- 
nng  a  given  time.  Q 

Let  us  now  fuppofe  a  parcel  of  air  impelled  aloncr 
a  pipe,  winch  u  perf-a/y  fmootli,  out  of  a  lar¬ 
ger  veffel,  and  iffulng  from  this  pipe  with  a  certain 
velocity.  It  requires  a  certain  force  to  change  its  ve- 
oc,  y  in  the  veflel  to  the  greater  velocity  which  it  has 
m  the  pip.e.  — ■  his  is  abundantly  demonftrated.  How 
long  foever  we  fuppofe  this  pipe,  there  will  be  no 
change  in  the  vekc.ty,  or  in  the  force  to  keep  it  up. 

Lut  let  us  fuppofe  that  about  the  middle  of  this  pipe 
here  is  a  part  of  it  which  has  fuddenly  got  an  undu- 
“ted  an  face,  however  imperceptible.  Let  us  further 
fuppoie  that  the  final  velocity  of  the  middle  thread  is 
the  fame  as  before..  In  this  cafe  it  is  evident  that  the 
fum  total  of  the  motions  of  all  the  'particles  is  greater 
than  before,  becaufe  the  abfolute  motions  of  the  lateral 
particles  13  greater  than  that  of  the  central  particle, 
which  we  fuppofe  the  fame  as  before.  This  abfolute 
mcreafe  of  motion  cannot  be  without  an  inereafe  of 
propelling  force :  the  force  ading  now,  therefore,  muft 
be  greater  than  the  force  atfting  formerly.  Therefore, 
it  only  the  former  force  had  continued  to  d,  the  fame 
motion  of  the  central  particle  c'otild  not  have  been 

And  thus  we  fee  that  this  internal  inferable  undula- 
tory^  motion  becomes  a  real  obftrmStion  to  the  fenfible 
motion  which  we  obferve,  and  occafioilU  an  expence  of 
.power.  1 

Let  us  lee  what  will  be  the  confequence  of  extend-  ,  3%  ' 

rlrt  KS  fUrfaCC  %thcr  *lonS  canal,  mnaftec 
L  muft  evidently  be  accompanied  by  an  augmentation  "eceffary 
o  the  motion  produced,  if  the -central  velocity  be  Hill  ^or  Prc^r* 
kept  up  :,  for  the  particles  which  are  now  in  com, aft  ving  *  E'u 

Tth  t  .1?ildcs  d°  not  continue  to  occupy  that  fituation :  grrtliyc  nio- 
he  middle  particles  moving  fafter  W  get  overuon, 
them,  and  id  their  turn  come  next  the  fide  ;  and  as 
they  are  really  moving  equally  fall,  but  not  m  the  di¬ 
lution  into  winch  they  are' now  to  be  forced,  force  is 
®  neceffary 
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Air  in.  rser.eiTaiy  for  changing  the  direftion  alfd  ;  and  thts »» 
Motif  ni  jn  addition  to  the  force  neceflary  for  producing 

- - -  dotations  fo  minutely  treated  of.  Hie  confeqilence 

of  this  trail  be,  that  an  additional  force  will  be  necef- 
fary  for  preferving  a  given  progreffive  motion  in  a 
longer  obLaUg  pipe,  and  that  the  motion  produced  m  a 
pipe  of  greater  length  by  a  given  force  will  be  lefs  than 
,  in  a  (barter  one,  and  the  efflux  will  be  diminifhcd. 

Efoesialiy  There  is  another  confideration  which  muft  have  an 

.fcRth*  influence  here.  Nothing  is  more  irrefragably  demon- 

kiiv  c«  n-  fl rated  than  the  ljeceffity  of  an  additional  force  for  Pr° 

tisiiion.  (jucing  an  efflux  through  any  contra&ion,  even  though 

it  fliould  be  fucceeded  by  a  dilatation  of  the  paffage. 
Now  both  the  inequalities  of  the  fides  and  the  undula¬ 
tions  of  the  motions  of  each  particle  are  equivalent  to 
a  fucceffion  of  contrk&ions  and  dilatations ;  although 
each  of  thefe  is  next  to  infinitely  fmall ;  their  number 
is  alfo  next  to  infinitely  great,  and  therefore  the  total 
effedl  may  be  fenlible. 

T-v  We  have  hitherto  fuppofed  that  the  abfolute  velocity 

lefides  of  the  particles  was  not  diminished :  this  we  did,  ha¬ 
mper  ob  ving  affumed  that  the  interval  of  each  undulation  ol 
ltruAiom,  tlie  0<jes  vvas  without  inequalities.  But  this  was  gra- 
afticrftke'  tuitous :  it  was  alfo  gratuitous  that  the  fides  were  only 
&c  ’  undulated.  We  have  no  reafon  for  excluding  angular 
afperities.  Thefe  will  produce,,  and  molt  certainly  ot- 
ten  produce,  real  diminutions .  in  tlie  velocity  of  the 
contiguous  particles ;  and  this  muft  extend  to  the 
veiT  axis  of  the  canal,  and  produce  a  diminution  ot  the 
fum  total  of  motion  :  and  in  order  to  preferve  the 
fame  fenfible  progreffive  motion,  a  greater  force  mult 
he  employed.  This  is  all  that  can  be  meant  by  faying 
that  there  is  a  refiftanee  to  the  motion  of  air  through 

304  long  pipes.  ...  .  , 

And  a  There  remains  another  caufe  of  diminution,  viz.  the 

v/ant  of  want  0f  p€rfe&  fluidity,  whether  arifing  from  the  dif- 
pcfea  flui-fem.mation  of  folM  particies  [n  a  real  fluid,  or  from  the 
7*  vifeidity  of  the  fluid.  We  ftiall  not  infill  on  this  at  pre- 
fent,  becaufe  it  cannot  be  ftiown  to  obtain  in  air,  at 
Teaft  in  any  cafe  which  deferves  confideration.  It  fcems 
of  no  importance  to  determine  the  motion  of  air  hur¬ 
rying  along  with  it  foot  or  dull.  The  effed  of  fogs 
011  a  particular  modification  of  the  motion  of  air  will 
be  confidered  under  the  article  Sound.  What  has  been 
faid  on  this  fubjed  is  fuflicient  for  our  purpofe,  as  ex- 
plaining  the  prodigious  and  unexpeded  obftrudion  to 
the  paffage  ot  air  through  long  and  narrow  pipes.  We 
are  able  to  colled  an  important  maxim  from  it,  viz. 
that  all  pipe3  of  communication  fhould  be  made  as  wide 
as  circumftances  will  permit :  for  it  is  plain  that  the 
©bftrudion  depends  on  the  internal  furface,  and  the 
force  to  overcome  it  muft  be  in  proportion  to  the  mafs 
of  matter  which  is  in  motion.  The  firft  increafes^as 
the  diameter  of  the  pipe-,  and  the  laft  as  the  fquare..  The 
obftrudion  muft  therefore  bear  a  greater  proportion  to 
the  whole  motion  in  a  fmall  pipe  than  in  a  large  One. 
The3!aw  ef  It  w£re  very  defirable  to  know  the  law  by  which  the 
retardation  retardation  extends  from  the  axis  to  the  fides  of  the  ca- 
ex.t ending  na\?  and  the  proportion  which  fubfifts  between  the 
f  oui  the  lengths  of  canal  and  the  forces  peceffary  for  overcoming 
fide/c/de  the"  obftrudions  t  when  the  velocity  is  given;  as  alfo 
canal  un-  whether  the  proportion  of  the  obftrudion  to  the  whole 
known.  motion  varies  with  the  velocity :  but  all  this  is  unknown. 

It  does  not,  however,  feem  a  defperate  cafe  in  air  :  we 
know  pretty  diftindly  the  law  of  adion  among  its  par- 


a  T  1  c  s. 

tides,  viz;  that  their  mutual  repulfibns  are  inverfely  as 
their  Affiances.  Thisrpromtfes  to  enable  us  to  trace  the 
progrefs  of  undulation  from  the  fides  of  the  canal  to  the 
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We  can  fee  that  the  retardations  will  not  increafe  fo  !t  will  not 
faftas  the  fquare  of  the  velocity.  W«  the 
compreffiblc,  fo  that  the  undulatory  path  of  a  partide  of 

were  invariable,  the  defledlng  forces  by  which  each  mch-rhe  vdod„ 
vidual  particleis  made  to  deferibe  its  undulating  path  would  ties, 
be  precisely  fuch  as  arife  from  the  path  itfelf  and  the  mo¬ 
tion  in  it;  for  each  particle  would  be  m  the  fituation  of  a 
body  moving  along  a  fixed  path.  .  But  m  a  very  com- 
preffible  fluid,  fuch  as  air,  each  particle  may  be  confider¬ 
ed  as  a  folitary  body,  aduated  by  a  projedile  and  a. 
tranfverfe  force,  arifing  from  the  adion  of  the  adjoining 
particles.  Its  motion  muft  depend  on  the  adjuftment  ot 
thefe  forces,  in  the  fame  manner  as  the  elliptical  motion 
of  a  planet  depends  on  the  adjuftment  of  the  force  of  pro- 
iedion,  with  a  gravitation  inverfely  proportional  to  the' 
fquare  of  the  diftance  from  the  focus.  The  tranfverfe 
force  in  the  prefent  cafe  has  its  origin  in  the  preffure  on 
the  air  which  is  propelling  it  along  the  pipe  :  this,  by 
fqueezing  the  particles  together,  brings  their  mutual  re- 
pulfion  into  adion.  Now  it  is  the  property  of  a  per- 
fed  fluid,  that  a  preffure  exerted  on  any  part  of  it  is: 
propagated  equally  through  the  whole  fluid ;  therefore 
the  tranfverfe  forces  which  arc  excited  by  this  preffure 
are  proportional  to  the  preffure  itfelf:  and  we  know  that' 
the  preffures  exerted  on  the  furface  of  a  fluid,  fo  as  to 
expel  it  through  any  orifice,  or  along  any  canal,  are  pro¬ 
portional  to  the  fquares  of  the  velocities  which  they  pro¬ 
duce.  Therefore,  in  every  point  of  the  undulatory  mo¬ 
tion  of  any  particle,  the  tranfverfe  force  by  which  it  is* 
defleded  into  a  curve  is  proportional  to  the  fquare  of  its 
velocity.  When  this  is  the  cafe,  a  body  would  continue 
to  deferibe  the  fame  curve  as  before  ;  but,  by  the  very 
compreflion,  the  curvatures  are  increafed,  fuppofing  them, 
to  remain  fimilar.  This,  would  require  an  increafe  of. 
the  tranfverfe  forces ;  but  this  is  not  to  be  found  .  there¬ 
fore  the  particle  will  not  deferibe  a  fimilar  curve,  but* 
one  which  is  lefs  incurvated  in  all  its  parts;  confequent- 
ly  the  progrefiive  velocity  of  the  whole,  which  is  the 
only  thing  perceivable  by  us,  will  not  be  fo  much  di- 
mimfhed  ;  that  is,  the  obftrudions  will  not  increafe  fo- 
fall  as  they  would  otherwife  do,  or  as  the  fquares  of  the 

velocities.  #  , 

This  reafoning  is  equally  applicable  to  all  funds,  and 
is  abundantly  confirmed  by  experiments  in  hydraulics  , 
as  we  {hall  fee  when  confidering  the  motion  of  rivers. 

We  have  taken  this  opportunity  of  delivering  our  notions, 
on  this  fubjed  ;  becaufe*  as  we  have  often  faid,  it  is  in 
the  avowed  diferete  conftitution  of  air  that  we  fee,  moll, 
diftindly  the  operation  of  thofe  natural  powers  which 
conflitute  fluidity  in  general.  #  3°7 

Wc  would  beg  leave  to  mention  a  form  of  experiment  M.bniiut  3 
for  difeovering  the  law  of  retardation  with  considerable^*”  on 
accuracy.  Experiments  have  been  made  on  pipes  and 

canals.  Mr  Boffut,  in  his  Iiydrodynamlque ,  has  given  canals, 
a  very  beautiful  fet  made  on  pipes  of  an  inch  and  two 
inches  diameter,  and  200  feet  long:,  but  although  thefe 
experiments  are  very"  inftrudive,  they  do  not  give  us 
any  rule  by.  which  we.  can  extend  the  refult  to  pipes  of 
greater  length  and  different  diameters. 

Let  afmooth  cylinder  be  fet  upright  in  a  very  large  Pkts 
veffel  or  pond,  and  be  moveable  round  its  axis :  let  it  be  * 

6  turned 


s. 


VCWndTCf  round  by  means  of  a  wheel  and  puller  with  an  tu  '.  , 

be  exerted  on  it  by  water  .turning-  round  it  with  th *  J ound.bi all,  and  gradually  diflipated  by  diffufion  with  f 
fame  velocity;  and  as  this  water  would  have  4t*t  m  rem°ving  many  yards  from  its  place.  When  th*  r°Ut 

gradually  retarded  by  the  fixed  2er  fothe 2  ^  *?>****' °f  air  come  {™m  different  ZlZf  'f"’ 

cylinder  will  gradually  communicate  motion  to  ,7?  °-f  them  flows  over  the  °^er,  it  will  be  onfofo  °ne 

»»d„g  w/«  <r  sr  ^tLv^^SR 


'  ~  6iBuu“7  cuiiununicate  motion  to  the  fur 

rounding  water.  We  (hould  obferve  the  waL  Jadiuv 

theffnd  forth  hJ  k  ?’and  T  V°rt«  wouId  «Ld  for- 
th  T  *  •  1Cr  ^FOm  Jt  aS  ^le  m°tion  is  continued  and 
the  velocities  of  the  parts  of  the  vortex  will  be  Sand 
k6  ....  recede  frm  ,he  ,yk  ^  ^hani 


»*.  Tin'.  b,i 

cloud  formed  between  them  w:n  k.J*  .  .  ies’  the 


that  when  a  point  oftheforfoc^of  the^-linde/has^moved  if 
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lion. 
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city  of 
^'ind  not 
•cafliy  dlf- 

Covered. 


expulfion  of  what  they  contained  •  Tid  thus  hT  *?  ^  v.eloclt,Ss  of  wind  corr 

that  wind  is  air  in  mot  or,.  '  d  H  they  Iearn  tlons  our  language.  Thefe°are  founded  UCI,omma-fe,™^ 

Tf  “  -  •  *  number  of  obfervationsmadeby  hkJ^tL  *  ,hi’ 

his  pradice  in  ereding  wind-mms  Thl  ^  °fi‘Cad- 
in  the  following  table  They are  contained 


—  ....  kuuc  aiuance  trom  the  fide  of  a  canal- 

aratr  ?  »»?.: 

ilon,  and  the  law  of  retardation  may  be  accuratelvde 
duc^  from  obfervations  made  on  th/  «£??& 

-n^r-ln-m.0tl  n"  13  a  I6*7  faniniar  ohjed  of  obfervation- 

;’d Vi" ?"  ■;  W.  ;■  i...  go, , 

confider  ,7,7  •*?!  “  -“I””  reH.IlS.  tha.  we 

hard  v  l  v  ln  a  ^lefcent  flaw-  Many  perfons 
hardly  know  what  .s  meant  when  air  is  mentioned  •  but 
they  cannot  refufe  that  the  blaft  from  a  bellows  is  the 
expulfion  of  what  they  co"*-—-!  -  >  ■  -  the 

that  wind  is  air  in  motion. 

It  is  of  confequence  to  know  the  velocitv  of  . 
but  no  good  and  unexceptionable  method  lias  been  con’ 
£  T  t'*IS  The  heft  feems  to  be  by  “a-" 

I  f  -  .e  fPacc  PafIed  over  by  the  foadow  of  a  cloud  • 
but  this  is  extremely  fallacious.  In  the  firft  place  it  is’ 

velocit;ofathe  Ugh  r^POfethat  the  cload  has  ^e 
elocity  of  the  air  in  which  it  is  carried  along,  this  is  not 

an  exad  meafure  of  the  current  on  the  furface  of  th» 

eartff;  we  may  be  almoft  certain  that  it  is  greater  •  f,~ 

air,  like  all  other  fluids,  is  retarded  by  the  files  and  bo/ 

tom  of  the  channel  in  which  it  moves/  ButHn  the  next" 

PiafC,C’  ‘t  is  very  gratuitous  to  fuppofe,  that  the  velocitv- 

the  JC  CL°Ud  jS  uhe  veIocJty  of  the  flratum  of  air  between 
th  cloud  and  the  earth  ,  we  are  almoft  certain  that  i  fo 
not.  It  is  abundantly  proved  by  Dr  Hutton  of  Edin! 

ai/lf  Vff31  C  °UdS  ^  alwayS  formed  when  two  parcels  of 
■an  of  different  temperatures  mix  together,  each  contain- 

ludo  pr°PerTlantlt>'ofvapour  Hi  the  ftate  of  chemical  lo 

Iv To  >Tin°W'that  difFerent  ftrata  of  air  will  frequent- 
Iy  flow  in  different  direftions  for  a  long  time.  iT  -T 

the  Dut?hrCa  eTendC"V°UZed  in  Leith  R«ad5  during 
the  Dutch  war,  there  was  abnik  eafterly  wind  for  aim/ 

w'w Viril’  d7T ,hc  “ 

nere  was  a  bnik  wefterly  current  at  the  heirrbf  1 


1  •  , . .  6lvcn  c>y  tne  Cl 

>  elocity  or  the  direction  of  the  wind  A  th  VlT  c  *  T" 


Miles 

Feet 

er  hour. 

per  fecoc 

I 

t.47 

t 

2>9i  ] 

3 

4,4°  j 

4 

5.S7  i 

5 

7.33J 

10 

H>67  1 

*5 

22,  / 

20 

29>34  ? 

ZS 

36>S7  f 

3° 

44>°  1 7 

35 

50343 

40 

58,681 

45 

66,01  J 

5° 

73>35  1 

6o 

88,02/ 

So 

117,36 

IOO 

146,70 

Name.. 


-  -  great  diftance  above  a  lower  ’ftmtum  oVX7 

ctod.,  .bid,  to,  d,wt,e  ,hi t“”e  S: 

with  the  utmoft  difficulty  that  fome  well  manned  boat 

Doft  ah°W  taFnft  d’  carD hig  fome  artillery  ftp!  to  a 
f  ft  abov/  ntht  town,  feveral  fhells  were  thrown  frZ  Vh? 

teeTte  thefboats«-  r of  the  hh 

,,ear  the  t0?  of  «S  flight,  which  was  about  half  a 


kight  airs. 

Breeze* 

Brifk  gale, 

Frefh  gale.. 

Strong  gale. 

Hard  gale. . 

Stoma. 

Hurricane,  turning 
|ip  trees,  overturn¬ 
ing  buildings,  See! 

preffure  i„ f.Lorti.g.  coil  rf •  'l *•  °' ’•I""’- 

«  M,  Pi„t  .he 

We  believe  that  it  was  firft  propofed  bv  H  T  f  t  r‘ 
ofWindfor,  a  g.erl.m;,,  ei„S,  forfe  tl'T"  '>'"d 
■n,U  .he  branches  of  ^ 

gr  '"r  “““  »f«p«-o«.o"dP^ch;,;- 

s  3  at  ccccv. 
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-  *  W, 

„i,h  the  par.  CD  upr.ghC  A 

the  direftion  of  the  vvmd  ,  t-i  ,  0£  pref- 

fronting  the  wmd.  Jhe  ™™ffes  ■  and  caufes  it  to 

EmScertain  *:  tor’emedy  this, 

„aa  very  “^fStfanlncn  of  diameter  (and 

it  fhouM  not  have  lefs),  a  hole  of  r1^  of  an  inch  is  large 
*  “ “  M  .h«  U  can  haril,  be  too  to*  no, 

,.»•  “V.tLta St'ia  extremely  mge.ioua  and  «B  no- 

ever  way  the  preflTure  of  wmd  is  produced  by  .to  motion, 
we  are  certain  that  the  different  preffures  »-e  as  the 
f  uares  of  the  velocities:  if,  therefore,  we  can  obtain  one 
S  meafure  of  the  velocity  of  the  winded  obferv 
the  degree  to  which  the  preffure  produced  by  it  raw* 

Z  Sor,  we  can  at  all  other  times  obferve  the  pref- 
fSes  and  compute  the  velocities  from  them,  making 
proper  allowances  for  the  temperature  and  the  height 
of  the  mercury  in  the  barometer  ;  becaufe  the  'doerty 
will  be  in  the  fubduplicate  ratio  of  the  denfity  of  the 
air  inverfely  when  the  preffure  is  the  fame. 

It  is  ufually  concluded,  that  the  ve  ocity  of  the  wind 
'Is  that  which  would  be  acquired  by  falling  from  a  height 
which  is  to  E/as  the  weight  of  water  is  to  that  of  an 
eqvtal'bulk  of  air.  Thus,  fuppohug  air  to  be  840  times . 
lighter  than  water,  and  that  EJ  is  tu  o.  an  .1"°^  ' 

velocity  will  be  about  63  feet  per  fecond,  winch  is  that 
of  a  very  hard  gale,  approaching,  to  a  ftorm.  Hence  w  e 
fee  bv  the  bye,  that  the  fcale  of  this  inftrument  is  ex¬ 
tremely  (hort,  and  that  It  would  be  a  great  improvement 
of  it  to  make  the  leg  CD  not  perpendicular,  but  very 
much  Hoping  ;  or  perhaps  the  following  forte  of  th 
inftrument  will  give  it  all  the  perfeaion  of  which  it  is 
capable.  Let  the  horizontal  branch  AB  ( fig.  67 . )  be 
co nt rafted  at  B,  and  continued  horizontally  for  fe vend 
inches  BG  of  a  much  fmaller  bore,  and  then  turned  down 
for  two  or  three  inches  GC,  and  then  upwards  with  a 
wide  bore.  To  ufe  the  inftrument,  hold  it  with  the  part 
DC  perpendicular;  and  (having  dickered  the  mouth  A 
from  the  wind)  pour  in  water  at  D  t.U  ,t  advances  along 
GB  to  the  point  B,  which  is  made  the  beginning  of 
1  he  fcale;  the  water  In  the  upright  branch _  Handing  at  / 
in  the  fame  horizontal  line  with  BG.  Low,  turn  die 
mouth  A  to  the  wind;  the  air  m  AB  will  be  compreffed 
and  will  force  the  water  along  BG  to  F,  and  caufe  it  to 
rife  front/ to-E;  and  the  range /E  will  be  to  the  range 
BF  on  the  fcale  as  the  fe&ion  of  the  tube  BG  to  Uat 
of  CD.  Thus,  if  the  width  of  DC  be  -*  art  inch,  and 
that  of  BG  T i,  we  {hall  have  25  inches  in  the  fcale  for 

one  inch  of  real  preffure  E/*.  ^ 

But  it  lias  not  been  demon ftrated  m  a  very  iatisiactory 
manner,  that  the  velocity  of  the  wind  is  that  acquired 
by  Ming  through  the  height  of  a  column  of  air  whole 


pelling.  pow  >  Y  ^  very  important  appli- 

"  rS  pnS,  JdSmS, 

confidcmtion;  and  this  naturally  brings  us  to  he  laft 
part  of  our  fubjeft,  viz.  the  confideratmn  of  the  im- 
pulfe  of  air  on  bodies  expofed  to  its  addon,  and  th 
rcfiftance  which  it  oppofes  to  the  paffage  of  bodies  •  ^ 

Th5//  of  ,i« 

the  foundation  of  that  art  which  as  „,Prfferv;ce‘  vtortanE’ 

honour  to  the  ingenuity  of  man,  and  the  greateft  feme  but ,  is  4. 
to  human  fociety,  by  conneftijig  together  the  moft  d.f-fo  difficult, 
tant  inhabitants  of  this  globe,  and  making  a  communi¬ 
cation  of  benefits  which  would  otherwife  have  been  im- 
poffible;  we  mean  the  art  of  Navigation  or  Seamanlhip. 

Of  all  the  machines  which  human  art  has  conftru  e  > 

(hip  is  not  only  the  greateft  and  moft 
alfo  the  moft  ingenious  and  mtnca.e;  and  t  - 

feaman  poffeffes  a  knowledge  founded  on  theunofi 
cult  and  abftrufe  dodtnnes  of  mechanics.  The  feaman 
probably  cannot  give  any  account  of  his  own  fcience ,  and 
he  poffeffes  it  ratlier  by  a  kind  of  intuition  t.ian  by  any 
proccfs  of  reafoning  :  but  the  fuccefs  and  efficacy  of  ^ 
the  mechamfm  of  this  complicated  engine,  and  the 
propriety  of  all  the  ihanceuvres  which  the  feaman  prac- 
Ufe4  depend  on  the  invariable  laws  of  mechanics  ;  and 
a  thorough  knowledge  of  thefe  would  enable  an  intel¬ 
ligent  perfon  not  only  to  underftand  the  machine  and 
the  manner  of  working  it,  but  to  improve  bot": 

Unfortunately  this  is  a  fubjeft  of  very  great  difficu  t) , 
and  although  it  has  employed  the  genius  of  Newton, umd 

he  has  contidered  It  with  great  care,  and  his  Mowem 
have  added  more  to  his  labours  on  thisfubjea  than  on 


Plate 

CCCCV. 


have  added  more  to  ms.wuwuio  T  o  n.  . 

any  other,  it  {bill  remains  in  a  very  unperfeCt  itate. 

A  minute  difcuffion  of  this  fubjea  cannot  therefore 
’be  expefted  in  awork  like  this:  we  muft  content  ourfelves 
with  fuch  a  general  ftatement  of  the  moft  approved  doc¬ 
trine  on  the  fubjeft  as  (hall  enable  our  readers  to  conceive 
it  diftinftly,  and  judge  with  intelligence  and  confidence 
of  the  praftical  deductions  which  may  be  made  from  1  .  314. 

It  is  evidently  a  branch  of  the  general  theory  of, the  ^'“eSd- 
impulfe  and  refiftanee  of  fluids,  which  fhould  have  b«-nallcto£ 
treated  of  under  the  article  Hydraulics,  but  was  then  ^ 
deferred  till  the  mechanical  properties  of  compreJibie 
fluids  fhould  alfo  be  confidered.  It  was  thought  very 
reafonable  to  fuppofe  that  the  circumftances  of  e,alticity 
would  introduce  the  fame  changes  in  the  lmpuffe  and  re- 
fiftance  of  fluids  that  it  does  in  folid  bodies.  It  would, 
greatly  divert  the  attention  from  the-  diftin&ive  proper¬ 
ties  of  air,  if  we  fhould  in  this  place  enter  on  this  iubjett, 
which  is  both  exteniive  and  difficult.  We  icckoii  1 
better  therefore  to  take  the  whole  together  s  this 
we  fhall  do  under  the  article  Resistance  oj  fluids, 
and  confine  ourfelves  at  prefent  to  what  relates  to  t.  e 


Ve.V>atV  «f 
Wind. 


Wind. 
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P  N  E  U  M  MA  T  I  C  S.  ,4t 

iinpulfe  and-refiftance  of  air  alone;  anticipating afewbf  angle  LPO  or  fine  of  CPO.  Hence  the  general  pro-Vrlocityof 
the  generd  propofitions  of  that  theory,  but  without  de-  pofition  :  The  ejfeaive  impulfe  is  as  the  fur  face,  as  the 
momtratioil,-  in  order  to  underhand  the  applications  fquare  of  the  velocity  of  the  wind,  as  the  f quart  of  the  fine  ' 
w  uc  may  ie  ma  e  ofit.  of  the  angle  of  incidence,  and  as  the  fine  of  the  obliquity 

•  ,wfl.  then  a  ^UI'face>  of  wlucli  a  C  (fig.  6fj  jointly,  .which  we  may  expiefs  by  the  fymbol  Rr:S-V\ 
is  the  fection,  expofed  to  the  aftio;i  of  a  ftream  of  wind  Jin  \  I- fin.  O  ;  and  as  the-  impulfe  depends  on  the  den¬ 
oting  in  t  e  direction  QC,  perpendicular -to  a  C.  fity  of  the  impelling  fluid,  we  may  take  in  every  circuin  j 
Hie  motion  ol  the  wind  will  be  obitruaed,  and  the  fur-  .ilanee  by  the  equation  R=S*D*Vs./;l.T-  f„ .  O.  If 
tace  a  O  prelfed  forward.  _  And  as  all  impulfe  or  pref-  the  impulfe  be  eftimated  in  the  direction  of  the  ftream 
lure  is  exerted  in  a  direftion  perpendicular  to  the  fur-  the  angle  of  obliquity  ACD  is  the  fame  with  the  anrfe 
:.ac,f \  a  •  13  rf,fi^e.d  u|  tfie  oppofite^dmcition,  the  furface  of  incidence,  and  the  impulfe  in  this  diredion  is  as  the 

furface,  as  the  fquare  of  the  velocity,  and  as  the  cube  of 
the  angle  of  incidence  jointly. 

It  evidently  follows  from  tliefe  premifes,  that  if  AC  A' 

.be  a  wedge,  of  which  the  bafe  A  A'  is  perpendicular  to 
’the  wind,  and  the  angle  AC  A'  bife&ed  by  its  direction. 


'  7  - wo-  UIU.LUUU,  uic  luriace 

will  be  impelled  in  the  direction  CD,  the  continuation 
of  C>C.  And  as  the  mutual  a&ions  of  bodies  depend  0% 
their  relative  motions,  the  force  a&ing  on  the  furface 
a  C  will  be  the  fame,  if  we  fhall  fuppofe  the  air  at  reft, 
and  the  furface  moving  equally  fwift  in  the  oppofite  direc¬ 


ts 

Ai>  mo 
vifi'i  with 
a  double 
velocity 
wJl  gene¬ 
rally  inq.el 
as  the 
fquare  of 
that  velo¬ 
city. 


tfon.  The  refiftance.  of  the  air  to  the.  motion  of  the  body 
will  be  equal  to  the  impulfe  of  the  air  in  the  former  cafe. 
Thus  reftftance  and  impulfe  are  equal  and  contrary. 

.  air  be  moving  twice  as  faft,  its  particles  will 

give  a  double  impulfe ;  rbut  in  this  cafe  a  double  nuru 


ber  of  particles  will  exert  their  impulfe  in  the  fame  time:  rwind. 


'the ^direft  or  perpendicular  impulfe  on  the  bafe  is  to  the 
oblique  impulfe  on  the  ftdes  as  radius  to  the  fquare  of 
the  fine  of  half  the  angle  ACAV 

’l  he  fame  mull  be  affirmed  of  a  pyramid  or  cone 
.AC A,  of  which  the  axis  is  in  the  dire<ftion  of  the 


the  impulfe  will  therefore  be  fourfold ;  and  in  generai 
it  will  be  as  the  fquare. of  the  velocity:  or  if  the  air 
and  body  be  both  in  motion,  the  impulfe  and  reft  fi¬ 
ance  will  be  proportional  to  the  fquare  of  the  relative 
velocity. 

This  is  the  firft  propofttion  on  the  fubjeft,  and  it  ap- 


If  ACA'  (fig.  69.)  reprefent  the  fe&ion  of  a  foli(^ 
produced  by  the  revolution  of  a  curve  line  APC  round 
the  axis  CD,  which  lies  in  the  dire&ion  of  the  wind,  the 
•impulfe  on  this  body  may  be  compared  with  the  dire& 
impulfe  on  its  bafe,  or  the  refiftance  to  the  motion  of 

r  *  A  r  ,7*’ — J — - -  ^lls  body,  through  the  nir  may  be  compared  with  the 

peavs  very  confonant  to  reafon.  1  here  will  therefore  rdired  refiftance  of  its  bafe,  by  refolving  its  furface  into 

or  r:.f°SY  \ ^  “£*  lmpuIfc  "deh,entarr  Plane*  P/>,  which  are  coincfdent  with  a  tan- 

theicfiftimce  of  a  body,  and  the  weight  of  a  column  gent  plane  PR,  and  comparing  the  impulfe  on  P* 

in  the  "cumbent  die  furface  :  for  it  is  a  principle  with  the  dired  impulfe  on  the  - corresponding  part  K£  • 
in  the  action  of  fluids,  that  the  heights  of  the  columns  of  the  bafe.  1  1 

of  fluid  are  as  the  fquares  of  the  velocities  which  their  In  this  way  it  follows  that  the  impulfe  on  a  fphere 

rSrT°fe  Act°;'llnfy  tbe  fecc5nd  propofition  •  is  one  half  of  the  impulfe  on  its  greaf  circle,  or  on  the 
is,  that  the  abfolute  impulfe  of  a  ftream  of  air,  blowing  bafe  of  a  cylinder  of  eqtml  diameter.  ,l5 

V  "h7 fX  \  13  rqT 1  “V* Wei*ht  Wc  &aI1  «»nclud*thi,  fketch-of  die  dodririe  with  a 
aL  ^  ft  he  htWJ’  c  df  {ur  aCK/°.{  veV  important  propofition  to  determine  the  moft 

muftMl  »  J ft  g\  the.^ac,e  throuFh  7I\Ich  ?  body  vantageous.  pofition  of  a  plane  furface,  when  required  tOdXne* 
rmifeM  r.  order  ^acquire  the  velocity  of  the  air.  move  in  one  diredion  while  it  is  impelled  by  die  wind 

nr  \  ,  Suppofc  the  furface  AC  equal  to  n  C  no  •  blowing  in  a  different  diredion.  Thus, 

Let  AB  (fig.  70.)  be  the  fail  of  a  fhip,  CA  the  di¬ 
rection  in  which  the  wind  blows,  and  AD  the  line  of 

the  fhip’s  courfe.  It  is  required  to  place  the  yard  AC 

in  fuch  a  pofition  that  the  impulfe  of  the  wind  upon 
the  fail  may  have  the,greateft  efte&poffiblein  impelling 
the  fhip  along  AD.  b 

Let  AB,  A  4,  be  two  pofitions  of  the  fail  very  near 
the  beft  pofition,  but  on  oppofite  fides  of  it.  Draw  BEy 
b  e,  .perpendicular  to  CA,  and  BF,  b  f>  perpendicular  to 
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longer  to  be  perpendicular  to  the  ftream  of  air,  but  in¬ 
clined  to  it  in  the  angle  ACD,  which  we  fliall  call  the 
angle  of  incidence  ;  then,  by  the  refolution  of  forces,  it 
follows,  that  the  adion  of  each  particle  is  diminfthed  in 
the  proportion  of  radius  to  the -fine  of  the  angle  of  'in- 
cidenee,  or  of  AC  to  AL,  AL  being  perpendicular  to 

Again  :  Draw  AK  parallel  to  CD.  It  is  plain  that 
no- air  lying  farther  from  CD  than  KA  is  will  ttrike 


f  'qUai7Uy  of  imPuIfe  therefore  is  dimi-  AD,  calling  AB  radius ;  it  is  evident  that  BE,  BK 


of  AC  to  AL.  Therefore,  on  the  whole,  the  abfolute 
impulfe  is  diminiftted  in  t}ie  proportion  of  AC2  to  AL2: 
hence  the  propofition,  that  the  impulfe  and  refiftance  of 
a  given  furface  are  in  the  proportion -of  the  fquare  of  the 
fine  of  the  angle  of  incidence. 

Fourthly,  This  impulfe  is  in  the  dire&ion  PL,  per- 


-This  muft  be 


fedlive impulfe  is  BE’XBF,  or  belXbf. 
a  maximum. 

Let  the  points  B,  b ,  continually  approach  and  ulti¬ 
mately  coincide  ;  the  chord  b  B  will  ultimately  coincide 
with  aftraight  line  CBD  touching  the  circle  in  B  ;  the 
_  j •  \  J .  i  •  birr  «*‘vvuun  j.  j— i ,  triangles  Ci3E,  e  be  are  fimilkr,  as  alfo-the^  trianp*leii. 

pendicular  to  the  impelled  furface,  and  the  furface  tends '  DBF,  D  h  f:  therefore  BE?  :  ^3  =  BC’  •  be'  W 
to  move  in  th.s  diredion:  bufrfuppofe  it  moveable  only  hi  BF:  if  ~BD  :  bD  ;  and  BE^BF-:  be'Xb'f=CB‘X 
feme  otner  diredion  I  O,  or  that  ,t  is  in  the  diredion  PO  BD  :  cb'Xb  D.  Therefore  when  AB  is  in  the  beitoo 
that  we  wife  to  employ -this  impulfe,  its  adion  is  there-  fition,  fo  that  BE'XBF  is  greater  thanbe'Xbf^e 
fore^  oblique  ;  and  if  we  wife  to  knew  the  intenfity  of  (hall  have  CBXBD  greater  than  C  b’Xb  D,  or  cB’XBD 
impu  e  in  this  diredion,  it  muft  be  dinjimfhed  frill  is  alio  a  maximum.  This  we  know  to  be  the  cafe  when 
farther  in  the  proportion  of  radius  to  tlxe  cofine  of  the'  CB^sBD;  therefore-  the  fail  mult  be  fo  plat-ed  tfrt 

*  .  thi  . 
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Velocity  of  the  tangent  of  the  angle  of  incidence  fliall  be  double  of 
t  Wv)d'  tangent  of  the  angle  of  the  fail  and  keel, 

*-  v  '  jn  a  common  windmill  the  angle  CAD  is  neceflarily 
a  right  angle  ;  for  the  fail  moves  in  a  circle  to  which 
the  wind  is  perpendicular:  therefore  the  bed  angle  of 
the  fail  and  axle  will  be  54°*44  nearly. 

Such  is  the  theory  of  the  refldance  and  impulfe  of 
the  air.  It  is  extremely  Ample  and  of  eafy  application. 
In  all  phyfical  theories  there  are  aflumptions  which  de¬ 
pend  on  other  principles,  and  thofe  on  the  judgment  of 
the  natufalift ;  fo  that  it  is  always  proper  to  confront 
the  theory  with  experiment.  There  are  even  circum- 
danccs  in  the  prefent  cafe  which  have  not  been  attended 
to  in  the  theory.  When  a  dream  of  air  is  obfl rudted  by 
a  folid  body,  or  when  a  folid  body  moves  along,  in  air, 
the  *air  is  condenfed  before  it  and  rarefied  behind.  There 
is.  therefore  a  preflure  on  the  anterior  parts  arifing  from 
tins  want  of  equilibrium  in  the  eladicity  of  the  air. 
This  mud  be  fuperadded  to  the  forc<j  anting  from  the 
impetus  or  inertia  of  the  air.  We  cannot  tell  with  pre- 
cifion  what  may  be  the  amount  of  this  condeiifation  ; 
it  depends  on  the  velocity  with  which  any  condenfation 
diffufes  itfelf. 

Alfo,  if  the  motion  be  fo  rapid  that  the  preflure  of 
the  atmofphere  cannot  make  the  air  immediately  occupy 
the  place  quitted  by  the  body,  it  will  fuflain  this  prei* 
fare  on  its  forepart  to  be  added  to  the  other  forces. 
Account  of  Experiments  on  this  fubjeft  are  by  no  means  nume- 
the  princi-  rous ;  at  lead  fuch  experiments  as  can  be  depended  on 
pal  expert-  fQr  foundation  of  any  pradlical  application.  The 
flrd  that  have  this  character  are  thofe  publiflied  by  Mr 
Robins  in  1742  in  his  treatife  on  Gunnery.  They 
were  repeated  with  fome  additions  by  the  Chevalier 
Borda,  and  *fo  me  account  of  them  publiflied  in  the  Me¬ 
moirs  of  the  Academy  of  Sciences  in  1763.  In  the 
Philofophical  Tranfa&ions  of  the  Royal  Society  of.  Lon¬ 
don,  Vol.  LXXIII.  there  are  fome  experiments  of  the 
fame  kind  on  a  larger  fcale  by  Mr  Edgeworth.  Thefe 
were  all  made  in  the  way  deferibed  in  our  account  of 
Mr  Robins's  improvements  in  gunnery.  Bodies  were 
made  to  move  with  determined  velocities,  and  the  refift- 
ances  were  meafured  by  weights. 

In  all  thefe  experiments  the  refldances  were  found 
very  exa£Uy  in  the  proportion  of  the  fquares  of  the  ve¬ 
locities  ;  but  they  were  found  confiderably  greater  than 
the  weight  of  the  column  of  air,  whofe  height  would 
produce  the  velocity  in  a  falling  body.  Mr  Robins's 
experiments  on  a  fquare  of  16  inches,  deferibing  25,2 
feet  per  fecond,  indicate  the  refiflance  to  be  to  this 
weight  nearly  as  4  to  3.  Borda’s  experiments  on  the 
fame  furface  date  the  difproportion  dill  greater. 

The  refidanees  are  found  not  to  be  in  the  proportion 
of  the  furfaces,  but  increafe  confiderably  fader.  Sur¬ 
faces  of  9;  16,  36,  and  8 1  inches,  moving  with  one  ve¬ 
locity,  had  refldances  in  the  proportion  of  9,  17I,  42^, 
and  1047. 

Now  as  this  deviation  from  the  proportion  of  the  fur- 
faees  increafes  with  great  regularity,  it  is  mod  probable 
that  it  continues  to  increafe  in  furfaces  of  dill  greater 
extent;  and  thefe  are  the  mod  generally  to  be  met  with 
jn  pra&iee  in  the  a£iion  of  wind  on  fliips  and  mills. 

Borda' s  experiments  on  8 1  inches  {how  that  the  im¬ 
pulfe  of  wind  moving  one  footqier  fecond  is  about 
of  a  pound  on  a  fquare  foot.  Therefore  to  And  the 
impulfe  ou  a  foot  correfponding  to  any  velocity,  >dmde 
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the  fquare  of  the  velocity  by  500,  and  we  obtain  theV 
impulfe  in  pounds.  Mr  Roufe  of  Leicederfhire  made 
many  experiments,  which  are  mentioned  with  great  ap-  ^ 
probation  by  Mr  Smeaton.  His  great  fagacity  and  ex¬ 
perience  in  the  erection  of  windmills  oblige  11s  to  pay  a 
confiderable  deference  to  his  judgment  Thefe  experi¬ 
ments  ‘confirm  our  opinion,  that  the  impulfes  increafe 
fader  than  the  furfaces.  The  following  table  was  cal¬ 
culated  from  Mr  Roufe’s  obfervations,  and  maybe  con- 
fidered  as  pretty  near  the  truth. 


elncjty 

Wind. 


tnents  on 
this  fub- 
jedl. 


Velocity 

Impulfe  or  a 

in  Feet. 

Foot  in  Pounds. 

O 

0,000 

IO 

0,129 

20 

0,915 

3° 

2,059 

-  40 

3,663 

50 

5,718 

60 

8,23* 

70 

11,207 

80 

14,638 

90 

18,526 

100 

22,872 

no 

27,675 

120 

32,926 

130 

38,654 

140 

44,83° 

15° 

51,462 

If  we  multiply  the  fquare  of  the  velocity  in  feet  by 
1 6,  the  produdl  will  be  the  impulfe  or  refldance  on  a 
fquare  foot  in  grains,  according  to  Mr  Roufe’s  num¬ 
bers. 

The  greated  deviation  from  the  tlieory  occurs  in  the 
oblique  impulfes.  Mr  Robins  compared  the  refidange 
of  a  wedge,  whofe  angle  was  90°,  with  the  refldance 
of  its  bafe  ;  aiid  indead  of  finding  it  lefs  in  the  propor¬ 
tion  of  y' 2  to  1 ,  as  determined  by  the  theory,  he  found 
it  greater  in  the  proportion  of  55  to  68  nearly  ;  and 
when  he  formed  the  body  into  a  pyramid,  of  which  the 
Tides  had  the  fame  furface  and  the  fame  inclination  as 
the  Tides  of  the  wedge,  the  refifiauce  of  the  bafe  and 
face  were  now  as  55  to  39  nearly:  fo  that  here  the 
fame  furface  with  the  fame  inclination  had  its  refldance 
reduced  from  68  to  39  by  being  put  into  this  form. 
Similar  deviations  occur  in  the  experiments  of  the  Che¬ 
valier  Borda  ;  and  it  may  be  colle&ed  from  both:,  that 
the  refldances  diminifli  more  nearly  in  the  proportion 
of  the  fines  of  incidence  than  in  the  proportion  of  the 
fquares  of  thofe  fines. 

The  irregularity  in  the  refldance  of  curved  furfaces 
is  as  great  as  in  plane  furfaces.  In  general,  the  theory- 
gives  the  oblique  impulfes  on  plane  furfaces  much  top 
fmall,  and  the  impulfes  on  curved  furfaces  too  great. 
The  refldance  of  a  fphere  does  not  exceed  the  fourth 
part  of  the  refldance  of  its  great  circle,  indead  of  being 
its  half ;  but  the  anomaly  is  fuch  as  to  leave  hardly  any 
room  for  calculation.  It  would  be  very  defirable  to 
have  the  experiments  on  this  fubjebl  repeated  in  a  great¬ 
er  variety  of  cafes,  and  on  larger  furfaces,  fo  that  the 
errors  of  the  experiments  may  be  of  led  confequenee. 
Till  this  matter  be  reduced  to  fome  rule,  the  art  of 
working  fhips  mud  remain  very  imperfexd,  as  mud  alfo 
the  conftru&ion  of  windmills. 

k  The  cafe  in  which  we  are  mod  intereded  in  the 

know- 
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Refill  as  cc  knowledge  of  {he  refinance  nf  th*  •  * 

of  Aina  h  f  „  reiutance  of  the  air  is  the  motion  of 

GuMiery.  -  £  ihells.  Writers  on  artillery  have  loner  been 

<-V“  f  1  f  f  “'I  grCat  effe,ft  of  the  «£  refiflanc?  It 

&  "7%  TraVC'  th{s  “"Memion  that  chiefly 

pwttM-  diet  ina  rSftiW6"^”  t0‘  c°n{i(ler  the  motioJof  bo- 
fequenecto,  efiiting  medium.  A  proportion  ortwowoidd 

know  the  have  fufficed  for  lowing  the  incompatibility  of  the  da 
rtCftai.ce  netary  motions  with  the  fuppofition  that  the  ft  ■  i" 

of  ballets,  great  foheitude  confidered  the  motion  of  a  body  oro 
&c.  jeded  on  the  furface  of  the  earth.  W  ,‘  .  71^ 


jeaed  Z.ZfuZToTtl  eeS'°" „df >  ^  P-°- 
from  the  parabolic  track  affigJby  Ga  iko  HeT 
beftowed  more  pains  on  thi/problS  San  an‘y  <Sr  ffi 

the  application  of  mathematical  knld^thTLv 
of  nature.  Nowhere  does  his  fagacity  fnd  fertilitv  of 
refource  appear  in  fo  rtrong  a  light  as  in  the  ft.  7  / 

to  him;  and  the  whole  of  his  perfomance^  thn  T 
piece  of  elegant  and  elaborate  geometry  is  ’ea^“fh  * 

by  h,s  bringing  fhis  miZake  fwhich  isa 

mere  trifle)  into  view.  The  difficulty  of  the  f,  btft  U 
fo  great,  that  fubfequent  mathematicians  feem  o  have 
kept  aloof  from  it;  and  it  has  been  entirely  overlooked 
by  the  many  voluminous  writers  who  have  treated  nrn 
feffedly  on  military  projeftiles  Thev  K,  r  ,  P™‘ 

deed  of  the rehftance  oZh  at  ns  a^ft  t^m?  ,n’ 
«».,  but  have  f„ed  ,i,e„fcta  faSfeS'  °f 
this  eEedt  (,  aft  t0  wbichTh  “^fu” 
by  fuppoling  that  it  was  not  fo  great  as  to  rnnrZTk  <’ 
theories  and  P„aical  drt«a».f£L“ “  T"' 

Rohms  seas  the  firil  who  ferioufly  examined  the  fobJa' 

He  ffiowed,  that  even  the  Newtonian  theory  f  which 
been  correfted,  but  not  in  the  fraalleft  ^  •  "  ad 

or  extended  in  its  principles)  wi 
that  the  p„|,  of  a  J,Jn  ffi,“ ,  “  »'~ 

■ahola.  Even  this  theory  Showed  ,  ?i.  „  <** 

SD'rodt  7h"”rdl  ■  7eh;  °f  5“  “ 

k  it  t  C1”- 

{;  proof  howTrftytheptS:ed<’tt?tl“  "TS 

R  t?  ”."th'r  .h'SlvtShXrft 

"  ^V,i” ;sdere  4  »fcf.lt£”,.Sr  m  3 

meiels.  it  became'  neceffary  therefore  to  g 

point  ,  by  means  of  a  direft  experWnt  wi  ^ 
great  difficulty.  .How  foil  w  Zlf -T  WaS  a 

oSe  «dtret“‘h»  <!«* 

”»»  velocities  ootifion  i  tr  SSnstS 

•1  *"  do  both.  The  method  SStltk'  fl^Sl 
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•3>tSSufof”"lkfM  *«  tlhite  original ;  MJLt3 
r„nj,.  .  mtceptible  of  great  accuracy.  We  have  il  of  Air  i„ 

kfrv  fi  Tftn  -aU  acc.ount  °f  >t  under  the  article  Gun-  Ganner>’- 

determine  the  refilWefbTtr1-0^3^6  ProPofai  t(> 
the  retardationr^t^^^31^  ^ 

be  done  hv  fir-fl-  r  .  •  .  ^^ionec-1.  X  his  was  to 
cities  ic  fhl  .  j  °.  a  K  ^Ile  ^fferencc  of  thefe  velo- 

SLt iT ?'.<•, ,he  proF'v  oiSi 

hall,  we  learn  thenW  '"It  velocities  of  the 

through  this  air  whh  T?'ch  'Jas  emPIoyed  in  paffing 

SiSS:“f^!K 

time  by  the  refl, me  of7  P'V"  S  "4uld  Iofe  in  the  fame 
be  in  the  proportion  of  SZfFeftl  6  ThusZZ'r''^ 

5  t.rff'°r-f  thd  "f  .h  .o ;'r 

through  this  fpae'e'SS  “'^  '1  ty*~ 

arithmetical  medium  of  the  initia/a^d “J.bjr,ta^n?  the 
nor  does  the  A  a  j  r  an<^  ^ocities,. 

curately  SS?  to ^  ‘ .Mutation  ac-’ 
may  beZccuratelv  found  K  7™"  vcloc,ty  >  but  both 

•nd  thofe  deduced  fmm'S  7  V'™*  ,lu!  f”“»tl 
trifling,  ,„d  fo 1J™ £ Sfl“6  “  <1'»« 

able  in  experiments  of  thkV!  J  •  f  accuracy  attam- 
fafely  neglefted.  *  W  J  ]t  ma7  therefore  be. 

320 


up 


ipno- 


but^nfofiT^rE  nSS“  7  th“  f">»a  A. 

fuch  as  were  fuiHcient  for  F  •  °^5r  a  vejT  few,,ni^e  many 

in  view.  Heinteldn  the  P«^t  he  had«f- 

■n  which  the  gmdSf 

fponding  to  different  velocities  ftould  Jl  be  dete,  C°ne;  Jcia- 
byexpenment:  but  lie  was  then  «,  l  be  d<-tennined 
important  and  laborious  employment" -fs  “  a" 

to  the  Eaft  India  Cortpaav^^i  )  ch!efe"S,neer 
out  to.  India!,,  where  he  died  'in  left  ferV1CC  16  Went 
i*  to  be  regretted  that  »n  £  r  f  ™  tW0  years-  It 
experiments.  It  would  be  LXr  Nb^011^  thefe 
cult,  and  would  add  more  to  t  e  n°r 

kry  than  any  thing  t h a t  lZs  bcc^T^  f  artiI* 

££* ^„pPr,f  f£,7hf 

ftot  to  cannon^  will  take  ud  this  +h  OG/!tJc.s 

give  the  art  of  artillery  all  the  fcientiriTf  •  aad  d?ua 

it  can  receive  in  the  prefent  f  OUn<^atlon  which 

knowledge.  Till  then  we  muft  °  °Ur  mat^ematical 

•he  praJcal  nd.  Z ^ 

own  experiments.  As  he  hns  •  auced  irom  bis 

ofdeduflion,  we  m^oompS 

men.  He  h»  indeed  gi,  „  „  “P«n- 

",th  ^•^seeperimenmLTbth  .SS 

and 


Mm  i  rjs: 

Of  At  in  Hi,  learned  cornmentatoiEulc.  1 
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•S. 


Gunnery. 


3ax. 

General  1 
Jult  of 
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nifties'  m  a  violent  manner  and  is :dalhrd  Into  froth.  A 
gentleman,  who  has  fold-many  opportunities  for  fuch  ob-  Qm 

g  afltres  us, 'that'  when  Handing  near  the:  lme  of - 

difoharging  a  ball  with  a  large 
?  that  the  initial  velocity  certain- 
lv  exceeded  Aoc  feet  per  fecond,  he ' always  obferved  a 
Jen  fudden 'diminution  of  the  node  which  the  buhe. 
made  during  its  palfage.  Although  the  ball  was  coming 

-  ■  >  t — its  noife,  it  equable,  would 

obferved  that  it  was  loaded 

velocities  the  refiftance  is  fo  nearly  in  toe  for  a  fecond  or  two  and 

portion  of  the  velocities  that  We  cannot  obfe.  diminifhedj  changing  to  a'  found  which  was 

Lrinn.  vet  in  velocities  exceeding  200  y  ^  d;ffered  ;n 
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tion  of  the  air  before  the  ball  anchto  ^ 

■hind,  m  confcquetmeof  Mir  «o  -  fo. 

pying  t  e  pace  tQ  a  ban  moving  with  the 

great,  that  feCond  be  computed  on  the 

velocity  o  refiftance  obferved  in  moderate  ve- 

fuppofitio  duolicate  ratio  of  the  velocity, 

■  -  f  *  mi 

.  tt  c _ i  t„r  nftatice.  that  a  ball  moving  thro 


ST  weaker,  bur  differed  in  kind,  and  gradually  ^ 
creafed  as  the  bullet  approached  him.  He  laid,  that  the 
fir  ft  noife  was  like  the  hilling  of  red-liot  iron  in  water, 
and  that  the  fublequent  noife  rather  refembled  a  hazy 
whittling.  Such  a  change  of  found  is  a  neceffary  conie- 
nuence  of  the  different  agitation  of  the  air  in  the  two 
cafes.  We  know  alfo,  that  air  rufhing  into  a  void,  as 
when  we  break  an  exhaufted  bottle,  makes  a  report  like 

a*  muiketV-  „ 

Mr  Robins’s  affertion  therefore  has  every  argumenu 
truth  that  the  nature  of  the  thing  will  admit. 


•tr  He  found,  for  inftance,  that  a  ball  moving  thro  .  ^nution  of  refiftance. 

1*670  feet  in  a  fecond  loft  about  1 25  ^et  per  fecond  of  rm  |“sfoow  -  ^  ^  b  a  vdocity.of  , 

velocity  in time  it  would  W  —  than  "** 


for  its  truth  that  the  nature  ot  tne  mmg  w 
But  we  are  not  left  to  this  vague  reafonmg :  his  expe- 

.  *  r  -  It  clear- 

y  oo  feet 


.... 

i.c,6,.f.d  to-  .Ik  »  «-»  -SX-t 


duplicate  ratio  of  the  velocities 
periments  which  fliow  Mar  refults. 

P-  But  he  alfo  mentions  a  fihgUlat  cii'cumftance,  that- 
till  the  velocities-  exceed  1 1  oo  teet>  per  kcond,  the  're¬ 
finances  increafe  pretty  regularly,  in  a  ratio  exceeding 
the  duplicate  ratio  of  the  velocities  but  that  m  greater 
velocities  the  reliftances  become  foddenly  triple  of- what 
thev  would  have  been,  even  according  to  this  law  of  in¬ 
creafe.  He  thinks  this  explicable  by  the  vacuum-  which 
is  then  left  behind  the  ball,  it  being  well  known  that 
air  rufhes  into  a  vacuum  with  the  velocity  of  1132  foet 
^11  r  1  amvW  Mr  Euler  controverts  this  cOnciu- 

troverted""  lion,  as  inconfiftent  with  that  gradation  which  is  MM 
in  all  the  operations  of  nature  ;  and  fays,  that  although 
the  vacuum  is  not  produced  in  fmaller  velocities  than 
this  the  air  behind  the  ball  muft  be  fo  rare  (the  fpace 
being  but  imperfectly  filled),  that  the  preffnre  on  the 
anterior  part  of  the  ball  muft  gradually  approximate  to 
that  preffure  which  an  abfolute  vacuum  would  produce; 
but  this  is  like  his  other  cnticifois.  Robms  Joes  no¬ 
where  affert  that  this  fudden  change  of  leliftance  hap¬ 
pens  in  the  tranlition  of  the  velocity  from  .  132  feet  td 
that  of  1131  fret  11  inches  or  the  like,  but  only  that 
it  is  very  fudden  and  very  great.  It  may  be  ftriffly 
demonftrated,  that  fuch  a  change  muff  happen  m  a  nar¬ 
row  enough  limit  of  velocities  to  juftiiy  the  appellation 
of  fudden  :  a  fimilar  b&  miy-be  obferved  m  the  motion 
of  a  folid  through  Water.  If  it  be  gradually  aCcelerai 
ted  tlip  water  will  be  found  nearly  to  fill  up  its  place, 
till ’the  velocity  arrives  at'  a  certain  magnitude,  corre- 
fponding  to  the  immerlion  of  the  body  m  tlie  water  ; 
and  then  the  finalleit -augmentation  of  its  motion  imrnei 
diatelv  produces  a  void  behind  .itt  into'  which  the  water 


the  refiftance  is  more  than  three  times  the  refiftance  de¬ 
termined  by  the  theory  which  he  fuppofes  the  common 
When  the  velocity  w'as  1065  feet,  the  actual  re- 
V  of  the  theoretical;  and  when  the  velo¬ 
city  was  400  feet,  the  aftual  refiftance  was  about  %  of 
the  theoretical.  That  he-  affumed  a  theory  of  refiftance 
which  gave  them  all  too  fmall,  is  of  no  confeauence  in 

thXeRohfosffoefumming  up  the  refults  of  his 
vations  on  tliis  fubjea,  gives  a  rule  ve,-y  eafily  remem-R^. 
beiedfot  computing  the  reliftances  to  thofe'  very  rapid  efi(hnc 
motions.  It  has  been  already  mentioned  in  the  article ana  vo; 
Gunnery,  but  we  repeat  it  here,  in  order  to  accommo- rapid 
date  it  to  the  quantities  which  have  been  determined 
foine  degree  by  experiment. 


by  Euler, 
but  with- 
put  fuffi- 
cient 
grounds. 


A  C  B  » 

Let  A-B  rteprefent  die  velocity  of  17O0  feet  per  fecond, 
and  AC  any  other  velocity.  Make  BD  to  AD  as  the 
refiftance  given  by  the  ordinary  theory  to  the  refiftance 
actually  obferved  in  the  velocity  1700:  then  will  CD 
be  to  AD  as  the  refiftance  afiigned  by  the- ordinary 
theory  to  the  velocity  AG  is  to  that  which  really  corre- 

fP  To  accommodate  this  to  experiment,  recoiled^  that  a  *  See  G 
fphereof  the  fize  of  a  12  poirnd  ironftiot,  moving  25  feet^ 
in  a  fecoud,  had  a  refiftance  of  TxTof  a  pound.  Augment 
this  in  the  ratio  of  25^  to  1700%  an(l  we  °btaxn  }10 
nearly  for  the  theoretical  refiftance  to  this  velocity  5 
but  by  comparing  its  diameter  of  4t  inches  with  |,  the 
diameter' of  the  leaden  ball,  which  had  a  refiftance  of  at 
leaft  k  impounds  with  this  velocity,  we  conclude  that  the 
12  pouAd  fhot  would -have  had  a  refiftance  of  396  pounds: 
.therefore  BD  :  AD ^=2 10  :  396,  and  AB  :  AD=  180  : 

296^  and.  AB  .being  170°*  AD  will  be  3.613. 

Let  AD-/?,  ACcrx,  and  let  R  be  die  refiftance  to  a 
12.  pound,  iron  ihot  moving  one  foot  per  fecond,  and 
r  the  refiftance  (in  pounds)  wanted  for  the  velocity  x; 


tinduht'bn 


nouiation  , 
of  Air.  we  hate 


dx% 
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Mr  Robins’s  experiments  give 
very  nearly.  Tins  gives  Ra~  0,263235, 


a — x 


'Vh?26323a;lyx°ne'f°Urth-  Tklsour  formula  becomes 

rfS~36^=T‘>  or  vcry  nearl)r  77^—  v  falling 
Ihort  of  the  truth  about  T'cth  part.  The  f.mplicity  of 

2eafer>  a  *  -°  °Ur  Ufe>  311(1  when  "’e  in- 

trnf  f  l  rrfU,k  V5’  11  1S  lnc0mPai'ably  nearer  to  the 
™areff  °ft  ie  t!leory  as  correded  by  Mr  Robins  than 
e  can  hope  that  the  theory  is  to  the  adual  refiftance. 

f.  C-an  63  1  Jr  t  l?:t  Mr  Robins’s  Corredion  is  only  a 
lagacious  approximation.  If  we  fuppofe  the  velocity  t6i  5 

Is  Infinite^  1°^  the  rtfiftance  by  tins  forlulj 

"S’  Whldl  c“  be.  We  may  even  fuppofe  thrf 
the  1  efiftance  given  by  the  formula  is  near  the  truth  only 
in  fuch  velocities  as  do  not  greatly  exceed  1 700  feet  per 
fecond.  No  military  prbjedile  exceeds  2200,  and  if  is 

f?U>’  make  11  fo  grcat.  becaufe  it  is  reduced  to 
1 700  almoft  in  an  mftant,  by  the  ehormous  refiftance. 

The  refiftance  to  other  balls  will  be  made  by  taking 
344  hT  1 "  duPfeate  ratio  Of  the  diameters.  7  g 
The  dif-  “  “as  been  already  obferved,  that  the  firft  mathema- 
cuffions  Of  ticians  of  Europe  have  lately  employed  themfelves  in  im 

eatily  J  medium  ,  but  their  difcuftionS  are  fuch  as  few  an- 
«H*ed.  ‘dlenft?  «n  underftand.  The  problem  can  only  be 
folved  by  approximation,  and  this  by  the  quadrature  of 
very  complicated  turtes.  They  have  not  been  able 
lierefore  to  deduce  from  them  any  pfa&ical  rules  of 
eafy  application  and  have  been  obliged  to  compute 
twes  TdA°  dl|ferent  cafes-  Of  thefe  performances 
*»S  anjcailemy  ^  °/  "“A 

xZ  ^  Cfiy  remembered  •*  b  elides,  it  mb  ft  be  obfer- 
l  *’  fat .the  nat.ure.°f  military-  fervice  does  not  rive 
room  for  the  application  of  any  very  precife  rule.  The 
only  advantage  that  we  can  derive  from  a  perfeft  theoff 
would  be  an  improvement  in  the  cOnftrudion  of  piec« 
of  ordnance,  and  a  more  judicious  appropriation  of 
certain  velocities  to  certain  purpofes.  Tim ferv'ice  of 
a  gun  or  mortar  rnnft  always  be  regulated  by  the  eye 

Son  oUh’  elaftiefl„M  an0tr7  mT,0n  °f  whlch  air  and  other 
tlaftm  fluids  are  fufceptible,  via.  an  internal  vibration 

of  their  particles,  or  undulation,  by  which  any  extended 
portion  of  air  is  diftnbUted  into  alternate  parcels  bf  con 
denfed  and  rarefied  air,  which  are  continuity  cbrngW 

-rdT  wit!iou,t  changing  ^  p^ces.  sbv 

this  hange  the  condenfatron  which  is  produced  in  one 
part  of  the  air  is  gradually  transferred  along  the  mafs 
of  air  to  the  greateft  diftanCes  in  all  diredions.  iTf 
of  importance  to  have  fome  diftind  conception  of  th  s 
motion.  It  ,s  found  t0  be  by  ^  means  that  diftant 
bodies  produce  in  us  tire  fenfation  of  found.  See  So  un  d 
Acoust.cs.  Sir  Ifaac  Newton  treated  this  fubied 
vvttli  Ins  accuftomed  ingenuity,  and  has  given  tis  a 
theoiy  of  it  in  the  end  of  the  fecond  book  of  his  Prhl 
c'P‘c-  This  theory  has  been  objeded  to  with  refoed 
to  the  condud  of  the  argument,  and  other  explanation 
have  been  given  by  the  moft  eminent  mathematicians 

T  hough  they  appear  to  differ  from  Newton’s  thrir 

VolxvlrS ,bc ta-- « • 


Undula 


3^ 
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rem°onf  cenTri^f"0  1  J°hn  theo-  Vn^ll 

rem  oi  centripetal  forces  differs  from  Newton’s,  viz  the  °fAir. 

ml6  ab  nl"  r  eXP^Pd  br  geometry  and  the  other  by  lite-  ‘ - « - ' 

ral  analyfis.  The  celebrated  De  la  Gmnge  reduces 
Newton's  mVeftigation  to  a  tautological  propofitiou  or 
ldenktlCal  ^’aation  ;  but  Mr  Young  of  Trinity  Cdlere 
Dublin,^  has,  by  a  different  turn  of  expreffion  S 
Newton  s  method  from  this  objedion.  We  fli’all  not 

arriefr  A  r'*’  ^  ^  bUr  mathematl'cal  readers  to  the 

tn  nn  r^  UST,CS’  ll.  n0t  be,ng  0lIr  bufmefs  at  prefent 
to  confider  its  Connedion  with  found.  This  wilf  make 
the  fubjed  of  a  diffind  article. 

But  fmee,  Newton  publilhed  this  theory  of  aerial  un-„ 
u  ations,  and  of  their  propagation  along  the  air  and  i>Cen 
fince  the  theory  has  been  fo  correded  md  ;  ’  and  ufe,i  t.  ex. 

to  be  rrrrlwA  4  u  n  corrected  and  improved  a  plain  a  va^ 

i  i  c  y  the  moft  accurate  philo fobhers  a  r'ety  na<* 

branch  of  natural  philofophy  fufceptible  of  rigid  de  tural  l'he* 
monftratiori)  it  has  been  freely  reforted  to  hv  ^’nomena# 

™.7o"o,hCrp„,of  nitj,  “hobj 

pro  ft  fs  to  be  mathematicians,  but  made  ufe  of  it  for 
explaining  phenomena  m  their  own  line  on  the  autho. 
nty  of  the  mathematicians  themfelves  •  c 

to  many  Tads,  „here  oftm  i  S 

ff  ?■«  ottempted  ,o  .yThc  o,™ 

fancied  fluids,  and  their  internal  vibrations,  really  op2 

gi- bt  »•“»*  *  £Tsgfr.  g 

1/1/1  i  >  UI>  ii  ai^e  no  more  able  tn 

S=v?SssftSiri2S3 

JTbT«,;hHe7r',r.f“"  ■**»>  b"t.  oni'oo^ 

irai  y ,  a  total  dilfimilanty,  to  be  oh ferv^  i 

laws  of  elaftic  undulations  and  the  laws  of  thp  1 16 

d ei (tan ds  precifely  the  nature  of  thefe  uiidnlsifJrm  ?  plication 
the  next  place,  that  he  makes  his  re'i/?p  r  mV  iilnot  ^einqr 

hel£.b  f  *** 

Of  tlie  .ibrali»san-yL"™jj™7''«'tor«™oo 
no»,  ojtlier  by  Ihowiog  i,  t„  be  iti  m(ctaoiS~ 


,4<S  P,  N  E  U  “ 

Undulation  as  when  the  philofopher  explains  the  refounding  of  a 
of  Air  mufical  chord  to  a  flute  or  pipe  which  gave  the  fame 
u — v - tone  ;  or  by  (bowing  that  this  circumftance  of  the  un¬ 

dulation  always  accompanies  the  phenomenon,  as  when 
the  philofopher  (hows  that  233  vibrations  of  air  in  a 
fecond,  in  whatever  manner  or  by  whatever  caufe  they 
are  produced,  always  are  followed  by  the  fenfation  of 
the  tone  C  in  the  middle  of  the  harpficliord. 

But  here  we  mull  obferve,  that,  with  the  exception 
of  Euler’s  unfuccefsful  attempt  to  explain  the  optical 
phenomena  by  the  undulations  of  ether,  we  have  met 
with  no  explanation  of  natural  phenomena,  by  means  of 


A  T  I  C  S. 

if  water  be  perfeftlv  incpmpreffible.  We  think  that  till! 
may  be  made  intelligible  with  very  little  trouble. 

A«  Bi  C  D 


Undn’atiwji 
of  Air. 


Let  A,  B,  C,  D,  &c.  be  a  row  of  aerial  particles, 
at  fuch  dlftances  that  their  elafticity  }uft  balances  the 
preflure  of  the  atmofphere  ;  and  let  us  fuppofe  (as  is 
deducible  from  the  obferved  denfity  of  air  being  pro- 
portional  to  the  comprdftng  force)  that  the  elafticity  of 
the  particles,  by  which  they  keep  each  other  at  a  dis¬ 
tance,  is  as  their  diftances  inverfely.  Let  us  farther  fup- 


3*0 

Has  be- 
c  me  the 
foundatio 

of  rr  ate- 
rialifm. 
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Of  the  mo. 
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How  they 
differ  from 
linelaflic 
fluids  in 
propaga¬ 
ting  any 
agiration 
of  their 
parts. 
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elaftic  and  vibrating  fluids,  where  the  author  has  fo  much  pofe  that  the  particle  A  has  been  earned,  with  an  uni- 
as  attempted  any  one  of  thefe  three  things,  fo  indif-  form  motion,  to  a  by  feme  external  force.  It  is  evi- 
ponfably  requifite  in  a  logical  explanation.  They  have  dent  that  B  cannot  remain  in  its  prefent  ftate;  for 
r r  •,  .  •  +ivxvm  nr  crivinor  being  nowr  nearer  to  a  than  to  C,  it  is  propelled  towards 

C  by  the  excefs  of  the  elafticity  of  A  above  the  natural 
elafticity  of  C.  Let  E  be  the  natural  elafticity  of  the 
particles,  or  the  force  comfponding  to  the  diftance  BC 
or  BA,  and  let  F  be  the  force  which  impels  B  to¬ 
wards  C,  and  let  /  be.  the  force  exerted  by  A  when 
at  a.  We  have 

E:/=B*:BC,  =B*:BAs 
and  E  : / — Ez=:B/j:BA — B</~Btf:Atf> 
or  E  :  F  B  a  :  A 

Now  in  fig.  7J.  let  ABC  be  the  line  joining  three  P!a*e 
particles,  to  which  draw  FG,  PH  parallel,  and  IAF,  CCCCV"* 
HBG  perpendicular.  Take  IF  or  HG  to  reprefent' 
the  elafticity  correfponding  to  the  diftance  AB.  Let 
the  particle  A  be  iuppofed  to  have  been  carried 
with  an  uniform  motion  to  a  by  fome  external  force, 
and  draw  R  a  M  perpendicular  to  RG,  and  make 
FI  :  RM-=Ba  :  BA.  We  (hall  then  have  FI :  PM”=5 
1L  :  A.  a ;  and  PM  wrill  reprefent  the  force  with 
which  the  particle  B  is  urged  towards  C.  Suppoie 
this  confirmation  to  be  made  for  every  point  of  the  line 
AB,  and  that  a  point  M  is  thus  determined  for  each: 
of  them,  mathematicians  know  that  all  theie  points  M 
lie  in  the  curve  of  a  hyperbola,  of  which  FG  and  GH 
are  the  afymptotes.  It  is  alfo  known  by  the  elements 
of  mechanics,  that  fince  the  motion  of  A  a^ong  AB 
is  uniform,  A  a  or  IP  may  be  taken  to  reprefent  the 
time  of  deferibing  A  a  ;  and  that  the  area  1PM  repre- 
fents  the  whole  velocity  which  B  has  acquired  in  its  mo¬ 
tion  towards  C  when  A  lias  come  to  a,  the  force  urging  R 
being  always  as  the  portion  PM  of  the  ordinate. 

Take  GX  of  any  length  in  HG  produced,  and  let 
GX  reprefent  the  velocity  which  the  uniform  aition  of 
the  natural  elafticity  IF  could  communicate  to  the 
particle  B  during  the  time  that  A  would  uniformly 
deferibe  AB.  Make  GX  to  GY  as  the  re angle 
IFGH  to  the  hyperbolic  fpace  IFRM,  and  draw  YS 
cutting  MR  produced  in  S,  and  draw  FX  cutting 
MR  in  T.  It  is  known  to  the  mathematicians  that 
the  point  S  is  in  a  curve  line  FS  s  called  the  logarith¬ 
mic  curve ;  of  wliich  the  leading  property  is,  that  any 
line  RS  parallel  to  GX  is  to  GX  as  the  re£tangle 
IFGH  is  to  the  hyperbolic  fpace  IFRM,  and.  that  FX 
touches  the  curve  in  F. 

This  being  the  cafe,  it  is  plain,  that  becaufe  RT  in- 
creafes  in  the  fame  proportion  with  FR,  or  with  the 
redtangle  IFRP,  and  RS  increafes  in  the  proportion 
of  the  fpace  IFRM,  TS  increafes  in  the  proportion 
of  the  fpace  IPM.  Therefore  TS  is  proportional  to 
the  velocity  of  B  when  A  has  reached  a ,  and  RT  is 

pro- 


talked  of  vibrations  without  deferibing  them,  or  giving 
the  reader  the  leaft  notion  of  what  kind  they  are  ;  and 
in  no  inftance  that  we  can  recoiled  have  they  fhowed 
liow  fuch  vibrations  could  have  any  influence  in  ^  the 
phenomenon.  Indeed,  by  not  deferibing  with  precifion 
the  undulations,  they  were  freed  from  the  talk  of  fhow- 
ing  them  to  be  mechanical  caufes  of  the  phenomenon  ; 
and  when  any  of  them  ftiQw7  any  analogy  between  the 
general  laws  of  elaftic  undulations  and  the  general  law  s 
of  the  phenomenon,  the  analogy  is  fo  vague,  indiftind, 
or  partial,  that  no  perfon  of  common  prudence  would 
receive  it  as  argument  in  any  cafe  in  which  he  was 
much  interefted.  -  . 

We  think  it  our  duty  to  remonftrate  againft  this  flo- 
venly  w7ay  of  w7riting :  w7e  would  even  hold  it  up  to  re- 
n  probation.  It  has  been  chiefly  on  this  faithlefs  foun¬ 
dation  that  the  blind  vanity  of  men  has  raifed  that  de¬ 
grading  fyftem  of  opinions  called  Materialism,  by 
which  the  afFedions  and  faculties  of  the  foul  of  man 
have  been  refolved  into  vibrations  and  pulfes  of  ether. 

We  alfo  think  it  our  duty  to  give  fome  account  of 
this  motion  of  elaftic  fluids.  It  muft  be  fuch  an  account 
tion  f>f  ela-  as  ftiall  be  undei  flood  by  thofe  who  are  not  mathemati- 
fiic  fluids.  cianSj  becaufe  thofe  only  are  in  danger  of  being  milled 
by  the  improper  application  of  them.  Mathematical 
difeuflion  is,  however,  unavoidable  in  a  fubjed  purely 
mathematical ;  but  we  fliall  introduce  nothing  that  may 
not  be  eafily.underftood  or  confided  in;  and  we  truft 
that  mathematical  readers  will  excufe  us  for  a  mode  of 
reafoning  which  appears  to  them  lax  and  inelegant. 

The  fir  ft  thing  incumbent  on  us  is  to  fhow  how  elaftic 
fluids  differ  from  the  unelaftic  in  the  propagation  of  any 
agitation  of  their  parts.  When  a  long  tube  is  filled 
with  water,  and  any  one  part  of  it  pufhed  out  of  its 
place,  the  whole  is  inftantly  moved  like  a  folid  mafs. 
But  this  is  not  the  cafe  with  air.  If  a  door  be  fuddenly 
{hut,  the  window  at  the  farther  end  of  a  long  and  clofe 
room  will  rattle  ;  but  fome  time  will  elapfe  between  the 
fhutting  of  the  door  and  the  motion  of  the  window. 
If  fome  light  duft  be  lying  on  a  braced  drum,  and  ano¬ 
ther  be  violently  beat  at  a  little  diftance  from  it,  an  at¬ 
tentive  obferver  will  fee  the  duft  dance  up  from  the 
parchment ;  but  this  will  be  at  the  inftaut  he  hears  the 
found  of  the  ftroke  on  the  other  drum,  and  a  fenfible 
time  after  the  ftroke.  Many  fuch  familiar  fa£ls  fhow 
that  the  agitation  is  gradually  communicated  along  the 
air ;  and  therefore  that  when  one  particle  is  agitated 
by.  any  fenfible  motion,  a  finite  time,  however  fmall, 
muft  elapfe  before  the  adjoining  particle  is  agitated  in 
the  fame  manner.  This  would  not  be  the  cafe  in  water 


oiUir  p(  ?i°rt  ''r“'  l,°  ll)«.  ^loeuy  Which  the  uniform  aftion 
<* — v~ —  »,  r  naInral  eIaftlcl‘y  woldd  communicate  to  B  in 
the  fame  time.  Then  fince  FT  is  as  the  time,  and  TS 
»s  as  the  velocity  the  area  FTS  will  be  as  the  fpace 
deferibed  by  B  (urged  by  the  variable  force  PM)  ; 
while  A,  urged  by  the  external  force,  deferibes  Ant 
and  the  triangle  FRT  will  reprefent  the  fpace  which 
the  uniform  action  of  the  natural  elafticity  would  caufe 
■ii  to  deienbe  in  the  fame  time. 

And  thus  it  is  plain  that  thefe  three  motions  can  be 
compared  together :  the  uniform  motion  of  the  agitated 
particle  A,  the  uniformly  accelerated  motion  which 
me  natural  elafticity  would  communicate  to  B  by  its 
constant  action,  and  the  motion  produced  in  B  by  the 
agitation  of  A.  But  this  comparifon,  requiring  the 
quadrature  of  the  hyperbola  and  logarithmic  curve, 
would  lead  us  into  moft  intricate  and  tedious  eomputa- 
tions.  Of  there  We  need  only  give  the  refult,  and  make 
tome  other  comparifons  which  are  palpable. 

„f^*A"be  fuppofed  indefinitely  fmall  in  comparifon 

r  •*  i  r  ^,,he  ,fpac5  de^nbed  by  A  is. therefore  inde- 
mitely  fmall ;  but .in  this  cafe  we  know  that  the  ratio 
of  the  fpace  FR1  to  the  reftangle  IFRP  is  inde- 
mittly  fma.l.  There  is  therefore  no  comparifon  be¬ 
tween  the  agitation  of  A  by  the  external  force,  and 
the  agitation  which  natural  elafticity  would  produce  on 
a  Angle  particle  in  the  fame  time,  the  laft  being  incom¬ 
parably  fmaller  than  the  firft.  And  this  fpace  FRT 
is  incomparably  greater  than  FTS;  and  therefore  the 
fpace  which  B  would  deferibe  by  the  uniform  action 

R  u  jrr  e.,a  ’.Clt>'  “incomparably  greater  than  what 
t  would  defenbe  m  confequence  of  the  agitation  of  A. 

be  WM  rea-omng  we  fee  evidently  that  A  muft 
lie  fenfiWy  moved,  or  a  finite  or  meafurable  time  muft 
Uaple  before  B  acquires  a  meafurable  motion.  In  like  ~ 
manner  .  B  muft  move  during  a  meafmnble  time  before 

-  a  fmenafurable  inotion’  &c‘ ;  and  therefore 

lh-  agitation  of  A  is  communicated  to  the  diftant  par- 
tides  in  gradual  fucctfiion.  * 

By  a  farther  comparifon  of  thefe  fpaces'  we  learn 
the  time  m  which  each  fucceeding  particle  acquires  the 
Very  agitation  of  A.  If  the  particles  B  and  C  ol 
^re  considered  and  the  motion  of  C  neglcfted,  it  will 
be  found  that  B  has  acquired  the  motion  of  A  a  little 
before  it  has  deferibed  J  of  the  fpace  deferibed  by  A  * 

°frCnbt  C0,lfidered’  ‘be  acceleration 
, 1,e  mcreafed  by  the  retreat  of  C,  and  B 

feribed  by  A  3  *****  •  “  prOP0rti°n  t0  ‘hat  de- 

both  B  H  !  17  coml?utat,“n  “  appears,  that  when 
both  13  And  C  have  acquired  the  velocity  of  A,  B  has 

Jefcnbed  nearly  |  ofA’s  motion,  and  C  more  nearly,'! 
Intending  this  to  D,  we  (hall  find  that  I)  has  deferibed 

iuremrthr^  J  \°f-  ^  m°don-  And  fronl  the  na¬ 
ture  of  the  computation  it  appears  that  this  approxima¬ 
tion  goes  on  rapidly:  therefore,  fuppofmg  it  accurate 
(torn  the  very  firft  particle,  it  followffronfthV S 

n  eo.nll’  **  fucceedinS P^icle  moves  though 
-n  equal  (pace  in  acquiring  the  motion  of  A 

1  he  conclufion  which  we  muft  draw  from  all  this  is, 
that  when  the  agitation  of  A  has  beeh  fully  communi! 
eated  to  a  particle  at  a  /^te  diftance,  the  intervening ' 
particles,  all  moving  forward  with  a  common  velocity, 
fire  equally  Compreffcd  as  to  fenfe,  except  a  very  few  of 
'  11  Part,cJ.es  ’  and  that  this  communication,  or  this 

S«“i°4  "riS"al  8“  “  fk  »” 


•*  »  -  d  s.  , 

»  'h’nol  3r*-“  ”tcd  “?  bc  '» !>■/  fuel,  mu:,*' 

as  do  not  With  for  an  accurate  knowledge  of  the  •precife  ol  Air. 

agitation  of  each  particle.  It  is  enough  for  Rich  - v - ' 

readers  to  fee  clearly  that  time  me/fefcape between  the 

agitation  of  A  and  that  of  a  diftant  particle  ;  and  thR 

is  abundantly  manifeft  from  the  ^comparability  (excufe 

riai  Srt  6  D;  rnt  r^a^le  IFR?whh  Lent 
tnaiiglcFR  F, and  theincomparabilityofFRT  with  T?TS 

What  has  now  been  (hown  of  the  communication  of 
an>  fenfible  motion  A  3  muft  hold  equally  with  refpect 
to  any  change  of  this  motion.  Therefore  if  a  tremu 
lous  motion  of  a  body,  Rich  as  a  fpring  or  bell  fliould 
?gltf  C  the  adjoining  particle  A  by  pufhing  it  forward 
m  he  direftion  AB,  and  then  allowing  it  to  con  e 
back  again  m  the  diredion  BA,  an  agitation  fiS 
to  this  will  take  place  in  all  the  partides  of  the  row  v  332  * 

C^fr'wofmot^'f  this W  Vibrate  ^oZlZZil 

C  rloH  rt,  •  fkrl0t,On  0f  a  pendulum  vibrating  in  a'">»  oi  this 
cjcloid,  the  neighbouring  particle  of  air  -will cf^e/Tuv^'i  a  M 
vibrate  in  the  fame  manner ;  and  then  Newton’s  demo 1  *S  Ut  as  “ 

lti  ation  in  arf  A  - -  _  s  .  ULJ1,UI1*  j^Oc9  ^ 


4  .  .  ""“'“"I  y  Liicn  ivewtoi 

Ration  in  art.  Acoustics  needs  no  apology.  Its  only 

.t  •TvTnThvV  pro,e,bM wS 

the  way  m  which  every  particle  would  of  necefiitv  vi¬ 
brate;  which  is  not  true,  for  the  fucceftiv^  m,-  f  r 
air  will  be  differently  agitated  according  to  tire  original 
agitation.  Newton  only  wants  to  prove  tire  uniform 

wfoch^  renders 

rpulRMCTrti0Rabk1|,71anner’  tha‘  ;f  tCpartides^f 
him  L  f  arcA-eally  nlov,ng  bke  a  cycloidal  pendu¬ 
lum,  the  forces  afting  on  each  particle,  i„  conference 

the  compreffion  and  dilatation  of  the  different  parts 
fthe  pulfe,  are  predifely  Rich  as  are'  neceffary  for  ! on 

requirfd  The^r’  “f  ™  °ther  ^  ^ 

/l  *  .  ^,nce  each  particle  is  in  a  certa'n  nan- 

of  its  path,  is  moving  in  a  certain  direction,  and  with  i 
certam  velocity,  and  urged  by  a  determined  force,  it 
vi^  move  m  that  very  maimer.  The  objeftion  ftarted 
by  John  Lernov.,11,  againft  Newton’s  demonftration  fin 
a  (ingle  line)  of  the  elliptical  motion  of  a  body  urged 
by  a  fence  in  .the  lnverfe  duplicate  ratio  of  the  diftance 
rom  the  focus,  isprecifely  the  fame  with  the  obreftiort 
againft  Newton’s  demonftration  of  the  progrefs  of  aerial 

undulations,  and  is  equally  futile.  P  S 

It  muft,  however,  be  obferved,  that  Newton’s  de 
monftration  proceeds  on  the  fuppofition  that  the  Kul 

i»JVSr  Tit 

tl,u  me„t  of  an  Thi  i,  Maiw  Z 

tme  10  r  mllance’  and  In  many  it  is  far  from  being 
.  .  •  .  In.a  Pre‘‘y  ftr°ng  twang  of  a  harpfi chord  wive 

the  agitation  of  a  particle  may  be  near  the  eoth  mrt’ 
of  tne  extent  of  the  undulation.  This  muft  diftn.K  rt 
regularity  of  the  motion,  and  caufe  the  aeita  ,  „ 
the  remote  undulations  to  differ  from  thofe^i  the  iirft 

an  pe*Vi  \}‘l  exPMon  of  a  cannon,  the  breaking  0f 
an  exhaulled  bottle,  and  many  inttances  which  may  be 
^iven,  the  agitations  are  itill  {neater  T'k  J 

«•  ™ 

have  (hown,  and  Euler  more  clearly,  that  JheiT'thc 
original  agitations  are  rery  violent,  the  particles  of  air 
is.ll  acquire  a  fubordmatc  vibration  compounded  with 
the  regular  cycloidal  vibration,  and  the  progrefs  of  the 

pulfes  will  be  fomewhat  more  rapid  •  but  the  ,'nt  • 
of  the  calculus  is  fo  great,  that  tlfey  hTjJSS 
to  determine  with  any  tolerable  L./r  ,  ab,c 

change  of  velocity  will  be;  PrCCir,°n  what  thc 
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Undulation 
of  Air. 


.333 
It  is 

ftrengthe*-- 
ed  by  com 
paring  the 
found  of  a 
cannon 
near  and  at 

a  diftance. 


All  tills,  however,  Is  fully  confirmed  by  experiment 
on  founds.  The  found  of  a  cannon  at  10  or  20  miles 
diftance  does  not  in  the  leaft  refemble  its  found  when 
In  this  cafe  it  is  a  loud  inflantaneous  crack,  to 
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near.  ,  v —  - - - 

which  we  can  affign  no  mufical  pitch  :  at  a  di fiance,  it 
is  a  grave  found,  of  which  we  can  tell  the  note,;  and 
it  begins  foftly,  fwells  to  its  greateft  loudnefs,  and  then 
dies  away  growling.  The  fame  may  be  faid  of  a  clap 
of  thunder,  which  we  know  to  be  a  loud  fnap  of  fiill 
lefs  duration.  It  is  highly  probable  that  the  appie- 
ciable  tone  which  thofe  diftant  founds  afford  are  produ¬ 
ced  by  the  continuance  of  thefe  fubordinate  vibrations 
which  are  added  together  and  fortified  in  the  fucceffive 
pulfes,  though  not  perceptible  in  the  firft,  in  a  way 
fomewhat  refembling  the  refonance  of  a  mufical  chord. 
Newton’s  explanation  gathers  evidence  therefore  from 
this  circumftance.  And  we  mufi  further  obferve,  that 
all  elaftic  bodies  tremble  or  vibrate  almoft  precisely  as  a 
pendulum  fwinging  in  a  cycloid,  unlefs  their  vibrations 
are  uncommonly  violent ;  in  which  cafe  they  are  quickly 
reduced  to  a  moderate  quantity  by  the  refifiance  of  the 
air.  The  only  very  loud  founds  which  we  can  produce 
in  this  way  are  from  great  bells;  and  in  thefe  the  utmoft 
extent  of  the  vibration  is  very  fmall  in  comparifon  with 
the  breadth  of  the  pulfe.  The  velocity  of  thefe  founds 
has  not  been  compared  with  that  of  cannon,  or  perhaps 
it  would  be  found  lefs,  and  an  objection  againfi  Newtoiris 
determination  removed.  He  gives  969  feet  per  fecond, 
Experiment  1142. 

But  it  is  alfo  very  probable,  that  in  the  propagation 
through  the  air,  the  agitation  gradually  and  rapidly  ap¬ 
proaches  to  this  regular  cycloidal  form  in  the  fucceffive 
pulfes,  in  the  fame  way  as  we  obferve  that  whatever  is 
the  form  of  agitation  in  the  middle  of  a  fmooth  pond 
of  water,  the  fpreading  circles  are  always  of  one  gentle 
form  without  afperiries.  In  like  manner,  into  whatever 
form  we  throw  a  ftretched  cord  by  the  twang  which 
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we  give  it,  it  almoft  immediately  makes  fmooth  undu¬ 
lations,  keeping  itfelf  in  the  fhape  of  an  elongated  tro¬ 
choid.  Of  this  laft  we  can  demonftrate  the  neceffity, 
becaufe  the  cafe  is  fimple.  In  the  wave,  the  invefii- 
gation  is  next  to  impoffible  ;  but  we  fee  the  fad.  We 
may  therefore  prefmne  it  in  air.  And  accordingly  we 
know  that  any  noife,  however  abrupt  and  jarring,  near 
at  hand,  is  fmooth  at  a  diftance.  Nothing  is  more  rough 
and  harfti  than  the  fcream  of  a  heron  ;  but  at  half  a 
mile’s  diftance  it  is  foft.  The  ruffle  of  a  drum  is  alfo 
fmooth  at  a  diftance 

Fig.  72.  fhows  the  fucceffive  filiations  of  the  particles 
of  arow.  Each  line  of  the  figure  fhows  the  fame  particles 
marked  with  the  fame  letters  ;  the  firft  particle  s  being fup- 
pofed  to  be  removed  fucceffively  from  its  quiefcent  litua- 
tion  and  back  to  it  again.  The  mark  X  is  put  on  that 
part  cf  each  line  where  the  agitated  particles  are  at  their 
natural  diftances,  and  the  air  is  of  the  natural  denfity.- 
The  mark  1  is  put  where  the  air  is  moftof  all  compref- 
fed,  and  :  where  it,  is  moll  of  all  dilated ;  the  curve 
line  drawn  through  the  lo weft  line  of  the- figure  is  in¬ 
tended  to  reprefent  the  denfity  in  every  point,  by  draw-, 
ing  ordinates  to  it  from  the  ftraight  line  :  the  ordinates 
below  the  line  indicate  a  rarity,  and  thofe  above  the* 
line  a  denfity,  greater  than  common. 

It  appears  that  when  a  has  come  back  to  its  natural 
fituation,  the  part  of  greateft  denfity  is  between  the 
particles  i  and  and  the  greateft  rarity  between  c  and  d. 
We  have  only  to  add;  that  the  velocity  of  this  pro- 
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p  oration  depends  on  the  elafticity  and  denfity  of  the  Uro’"^’oa 
fluid.  If  thefe  vary  m  the  fame  proportion,  that  is,  ^ 
if  the  fluid  has  its  elafticity  proportional  to  its  denfity, 
the  velocity  will  remain  the  fame.  If  the  elafticit\  or 
denfity  alone  be  changed,  the  velocity  of  the  undula¬ 
tions  will  change  in  the  dire£l  fub^nplicate  ratio  of  the 
elafticity  and  the  inverfe  fubduplicate  ratio  of  the 
denfity ;  for  fhould  the  elafticity  be  quadrupled,  the 
quantity  of  motion  produced  by  it  in  any  given  time 
will  be  quadrupled.  This  will  be  the  cafe  if  the  velo¬ 
city  be  doubled ;  for  there  would  then  be  double  the 
number  of  particles  doubly  agitated.  Should  the  den- 
fity  be  quadrupled,  the  elafticity  remaining  the  fame, 
the  quantity  of  motion  mult  remain  the  fame.  This 
will  be  the  cafe  if  the  velocity  be  reduced  to  one  half ; 
for  this  will  propagate  half  the  agitation  to  half  the 
diftance,  which  will  communicate  it  to  twice  the  num¬ 
ber  of  particles,  and  the  quantity  of  motion  will  re- 
main  the  fame.  The  fame  may  be  faid  of  other  pro- 

VE 

•portions,  and  therefore  V—  ^j=.  Therefore  a  change 

in  the  barometer  will  not  affeft  the  velocity  of  the  un¬ 
dulations  in  air,  but  they  will  be  accelerated  by  heat, 
which  diminifhes  its  denfity,  or  increafes  its  elafticity. 

The  velocity  of  the  pulfes  in  inflammable  air  muft  be 
at  leaft  thrice  as  great,  becaufe  its  denfity  is  but  one- 
tenth  of  that  of  air  when  theelafticityofboth  are  the  fame. 

Let  us  now  attend,  a  little  to  the  propagation  °f purther 
aerial  pulfes  as  they  really  happen  ;  for  this  hypotbefis confidera- 
of  a  Angle,  row  of  particles  is  nowhere  to.  be  obferved.  tion  of  ae- 

Suppofe  a  fphere  A,  fig.  73-  filled,  with  condenfed"^ 
air,  and  that  the  veffel.which  contains  it  is  fuddenly  an- really 'oc„ 
n Mated.  The  air  muft  expand  to  its  natural  dimen^cur. 
fions,  fuppofe  BCD.  But  it  cannot  do  this  without 
preffing  afide  the  furrounding  air.  We  have  feen  that 
in  any  Angle  row  of  particles  this  cannot  be  at  once 
difFufed  to  a  diftance,  but  muft  produce  a  condenfation 
in  the  air  adjoining  ;  which  will  be  gradually  propa¬ 
gated  to  a  diftance.  Therefore  this  fphere  BCD  of 
the  common  denfity  will  form  round  it  a  Ihell,  bounded 
by  EFG,  of  condenfed  air.  Suppofe  that  at  this  in-, 
ftant  the  inner  air  BCD  becomes  folid:  The  fhell  c£ 
condenfed  air  can  expand,  only  outwards.  Let  it  ex¬ 
pand  till  it  is  of  the  common  denfity,  occupying  the 
fhell  HIK.  This  expanfion,  in  like  manner,  muft  pro¬ 
duce  a  fhell  of  condenfed  air  without  it :  at  this  inftant 
let  HIK  become  folid.  The  furrounding  (hell  of  conn 
denfed  air  can  expand  only  outward,  condenfing  ano¬ 
ther  fhell  without  it.  It  is  plain  that  this  muft  go  on 
continually,  and  the  central  agitation  will  be  gradually 
propagated  to  a  diftance  in  all  dire&ions.  But,  in  this 
procefs,  it.  is  not  the  fame  numerical  particles  that  go  to 
a  diftance.  Thofe  of  the.  original  fphere  go  no  further 
than  BCD,  thofe  of  the  next  fhell  go  no  further  than 
HIK,  &c>  Farther,  the  expanfion  outwards  of  any 
particle  will  be  more  moderate  as  the  diffufion  advan¬ 
ces  ;  for  the  whole  motion  of  each,  fhell  cannot  exceed 
the  original  quantity  of  motion  ;  and  the.  number  of 
particles  in  each  fucceffive, fhell  increafes  as  the  furface, 
that  is,  as  the  fquare  of  the  diftance  from  the  centre ; 
therefore  the  agitation  of  the  particles  will  decreafe 
in  the  fame  ratio,  or  will  be  in  the  inverfe  duplicate  ra¬ 
tio  of  the  diftance  from  the  centre.  Each  fucceffive 
fhell,  therefore,  contains  the  fame  quantity  of  motion, 
and  the  fucceffive  agitations  of  the  particles  of  any 


Mt9?8Vt  from  the  centre  will  not  be  equal  to  the  orfeind 

> - v -  agitation,  as  happens  in  the  folitary  row.  But  this 

does  not  affe&  the  velocity  of  the  propagation,  becaufe 
3U  agitations  are  propagated  equally  fall. 

We  fuppofed'the  air  A  to  become  folid  as  foon  as  it 
acquired  the  common  denfity  ;  but  this  was  to  facilitate 
•  “5  conception  of  the  diffufion.  It  does  not  flop  at 
this  bulk  ;  for  while  it  was  denfer  it  had  a  tendency 
to  expand.  Therefore  each  particle  has  attained  this 
alliance  with  an  accelerated  motion.  It  will,  there- 
tore,  continue  this  motion  like  a  pendulum  that  has 
pal.ed  the  perpendicular,  till  it  is  brought  to  rell  by 
the  air  without  it ;  and  it  is  now  rarer  than  common 
mr,  and  co  lapfes  again  by  the  greater  elafticity  of 
the  air  without  it.  This  outward  air,  therefore,  in 
regaining  its  natural  denfity,  muft  expand  both  ways 
It  expands  towards  the  centre,  following  the  coupling 
of  the  air  within  it;  and  it  expands  outwards,  conden- 
fmg  the  air  beyond  it.  By  expanding  inwards,  it  will 
again  condenfe  the  air  within  it,  and  this  will  again  ex- 
pand ;  a  fimilar  motion  happens  in  all  the  outward 
77  j  and/hus ‘here  is  propagated  a  fucceffion  of  con- 
denfed  and  rarefied  (hells  of  air,  which  gradually  fwcll 
to  the  greateft  diftauce.  * 

It  may  be  demonftrated,  that  when  the  central  air 
has  for  the  fecond  time  acquired  the  natural  denfity,  it 
will  be  at  reft,  and  be  difturbed  no  more ;  and  that 
tins  will  happen  to  all  the  (hells  in  fucceffion.  But  the 
demonftration  is  much  too  intricate  for  this  place  ;  we 
muft  be  contented  with  pointing  out  a  fadt  perfeclly 
.  analogous.  When  we  drop  a  fmall  pebble  into  water 


cork  on  the  furface,  and  it  will  be  obferved  to  popple  Unduhtiou 
up  and  down  without  tae  leaft  motion  outwards,  lulike  of  Air. 
manner,  the  particles  of  air  n-rp  rwi  1 1 r  „  - 


of  the  fadl  a  77  rr  01  C'rCUlar  waves,  which  go 

of, dropping ,  nS  _  e  furface  of  fmooth  water  to  a  great  diftance, 
a  pebble  becoming  more  and  more  gentle  as  they  recede  from  the 
mo  water,  centre;  and  the  middle,  where  the  agitation  was  firft 
produced,  remains  perfeftly  fmooth,  and  this  fmooth- 
nefs  extends  continually ;  that  is,  each  wave  when 
brought  to  a  level  remains  at  reft.  Now  thefe  waves 
areproduced  and  propagated  by  the  depreffioi,  and  ele- 
vation  made  at  the  centre.  The  elevation  tends  to  dif- 
tuie  itfelf ;  and  the  force  with  which  each  particle  of 
water  is  actuated  is  a  force  afting  direftly  „p  and  down, 
and  is  proportional  to  the  elevation  or  depreffion  of  the 
particle.  This  hydroftatical  prefTure  operates  precifely 
m  the  fame  way  as  the  condenfation  and  rarefa&ion  of 
the  air;  and  the  mathematical  inveftigation  of  the  pro¬ 
pagation  of  the  circular  undulations  on  fmooth  water 

lllTt  m  ^  t0  that  of  the  Propagation  of 
the  fpherical  waves  in  ft,  11  air.  For  this  we  appeal  to 

Newton  s  Pnncpia,  or  to  Euler’s  Opufcula,  where  he 
gives  a  very  beautiful  inveftigation  of  the  velocity  of 
the  aerial  piilfes  ;  and  to  fome  memoirs  of  de  la  Grange 
m  the  coUeaions  of  the  academies  of  Berlin  and  Tu¬ 
rin.  Tnefe  two  laft  authors  have  made  the  inveftigation 
as  fimjfte  as  feems  poffible,  and  have  freed  it  from  every 
objea, on  which  can  be  dated  againft  the  geometrical 
337  one  of  their  great  teacher  Newton. 

of™’  HavinS  faid  thl's,  on  the  fimilarity  between  the 
are  ufeful  " aves  °n  water  and  the  aenal  undulations,  we  (hall  have, 
for  explain.  rec°urie  to  them,  as  affording  us  a  very  fenfible  obiefi 

ofair  fc  t0  ZPu  ent  ma"y  affeaions  of  the  other  which  it 
would  be  extremely  difficult  to  explain.  We  neither  fee 
nor  feel  the  aerial  undulations;  and  they  behoved,  there¬ 
fore,  to  be  defenbed  very  abftracftedly  and  imperfeaiy. 

In  the  watery  wave  there  is  no  permanent  progreffive 
motion  of  the  water  from  the  centre.  Throw  a  lmall  bit  of 


*  . .  ^  mu tioii  outwards, 

manner,  the  particles  of  air  are  only  agitated  a  very 
little  outwards  and  inwards; 'which,  motion  is  commu¬ 
nicated  to  the  particles  beyond  them,  while  they  them- 
ftlves  come  to  reft,  unlefs  agitated  afreffi  ;  and  this  agi¬ 
tation  of  the  particles  is  inconceivably  fmall.  Even  tie 
explohon  of  a  cannon  at  no  great  diftance  will  but 
gently  agitate  a  feather,  giving  it  a  fingle  impulfe  out¬ 
wards,  and  immediately  after  another  inwards  or  to¬ 
wards  the  cannon.  When  a  harpfichord  wire  is  forcibly- 
twanged  at  a  few  feet  diftance,  the  agitation  of  tlm 
air  is  next  to  mfenfible.  It  is  not,  however,  nothing ;  and 
.  differs  from  that  m  a  watery  wave  by  bdJ really 
outwards  and  inwards.  In  confequence  of  thisf  when , 
the  condenfed  ffiell  reaches  an  elaftic  body,  it  impels 
“  n'Khdf-  If  elafticity  be  fuch  as  to  make  it  ac¬ 
quire  the  oppofite  fiiape  at  the  iuftant  that  the  next 
agitation  and  condenfed  (hell  of  air  touches  it,  its  agi¬ 
tation  w_ill  be  doubled,  and  a  third  agitation  will  increafe 
’  f°  °"’  bl  ,t  acquire  the  agitation  competent 
to  that  of  the  ffiell  of  air  which  reaches  it,  and  ills 
thi own  mto  fenfible  vibration,  and  gives  a  found  ex¬ 
tremely  faint  indeed,  becaufe  the  agitation  which  it  ac¬ 
quires  is  that  correfponding  to  a  (hell  of  air  confider- 
ably  removed  from  the  .  original  firing.  Hence  it  ban  . 
pens  that  a  mufical  chord,  pipe,  or  bell,  will  caufe 
another  to  refound  whofe  vibrations  are  ifochronous 
with  its  own;  or  ,f  the  vibrations  of  the  one  coin- 
cides  with  every  fecond,  or  third,  or  fourth,  &c.  of  the 

fenfible  !  P-Ut  V"?  heavX  pendulum  into 

P  jT  fmot,on  \ 7  g'vmS  >t  a  gentle  puff  with  the 
breath  at .every vibration,  or  at  every  fecond,  third,  or 

Inotf’  5“'  Andn'm  ftn!ck  in  the  neighbourhood  of 
another  drum  will  agitate  ,t  very  fenfMyi  for  here  the 

ftioke  depreffes  a  very  confiderable  furface,  and  pro¬ 
duces  an  agitation  of  a  confiderable  mafs.  of  air-  it 
will  even  agitate  the  furface  of  ftagnant  water.  The 
explofion  of  a  cannon  will  even  break  a  neighbouring 

TrC  ,fild‘  °f  COn<lenfcd  alr  whfch  comes 
<g  inft  the  glafs  has  a  great  furface  and  a  great  agita- 

f'T '  tJ\e  b*lft  ,fecunty  ln  this  cafe  is  to  throw  upgthe 
faffi;  this  admits  the  condenfed  air  into  the  room, 

*£  °c  ,he 
!t  is  demonftrattd  in  every  elementaiy-treatife  of  na- 33» 

tural  philofophy,  that  when  a  wave  on  water  meets  any tur 
plane  obftade  it  is  reflefted  by  it  from  a  centre  equafenVS 

fromTrf  be  Ufd  tLe  ?bdade  5  that  waves  radiating  water  arc 
from  the  focus  of  a  parabola  are  refkaed  in  waves  per- 'n 
pendicular  to.  its  axis ;  that  waves  radiating  from  one  rdpei5ls 
focus  of.  an  ellipfe  are  made  to  converge  to  the  other  fimL 
^CUS  &c.  &c  All  this  may  be  affirmed  of  the 
uiiduJations ;  that  when  part  of  a  wave  gets  through  a 
hole  in  the  obftacle,  it.  becomes  the  centre  of  a  new  fe- 
nes  of  waves;,  that  waves  bend  round  the  extremities 

tion?  °bitaC,kV  the  hapfens  in  ^  aerial  undula¬ 
tions.  And  laflly,  that  when  the  furface  of  water  is 

thrown  into  regular  undulations  by  one  agitation,  ano- 
ther  agitation  m  another  place  will  produce  other  re- 
guhr  waves,  which  will  crofs  the  former  without  di¬ 
sturbing  them  m  the  fmalleft  degree.  The  fame  thing 
happens  m  air;  and  experiments  may  be  made  on  wai¬ 
ter  which  will  iliuftrate  ,n  the  moil  perfeft  manner 

ffim.M  Sfr  afl-ea'0US  -°f  the  aerl-al  Pldf«,  which  we 
iiiould  otherwue  conceive  very  imperfedly.  We  would- 

recom*.. 
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Oiniu'ation  fccoi«tnei!tl  to  our  curious  readers  to  make  fome  ot 
ofA,r.  thefe  experiments  in  a  large  veffel  of  muk._la.ie  a 

v -  ion(T  an4  narrow  plate  of  lead,  which,  when  fet  on  the 

bottom  of  the  veffel  will  reacli  above  the  furface  of  the 
milk ;  bend  this  plate  into  a  parabola,  elliptical  or 
other  curve.  Make  the  undulations  by  dropping  milk  on 
the  focus  from  a  fmall  pipe,  which  will  caufe  the  agi¬ 
tations  to  fucceed  with  rapidity,  and  then  ad  that  we 
have  faid  will  be  molt  diftinaiy  feen,  and  the  experi¬ 
ment  will  be  very  amufing  aild  inftru&ive,  efpecially  to 

the  mniical  reader.  ,  , 

We  would  now  requeft  all  who  make  or  read  expla¬ 
nations  of  natural  phenomena  by  means  of  vibrations  ot 
porters  Ot  ethers,  animal  fpirits,  nervous  fluids,  &c.  to  h*  their 
others,  aril  attention  on- the  nature  of  the  agitation  m  one  ot  theie 
mal  fpiritn,  un(pilatiorit.  Let  him  Confider  whether  tins  -Can _pro- 
&c*  dnce  the  phenomenon,  a&ing  as  any  matter  muft'ad,  by 

impulfe  or  by  preffure.  If  he  fees  that  it  can. produce, 
the  phenomenon,  he  will  be  able  to  point  out  the  very 
motion  it  will  produce,  both  in  quantity  and  direction, 
in  the  fame  manner  as  Sir  Ifaab  Newton  has  pointed 
out  all  the  irregularities  of  the  moon’s  motion  produ¬ 
ced  by  the  difturbing  force  of  the  fun.  If  he  cannot 
do  this,  he  fails  in  giving  the  fitft  evidence  of  a  me¬ 
chanical  explanation  by  the  a&ion  of  an  elaftic  vibrating 
fluid.  Let  him  then  try  to  point  out  fome  palpable 
connection  between  the  general  phenomena  of  elaftic 
undulations  and  the  phenomenon  in  queftion;  this  would 
ihow  an  accompaniment  to  have  at  leaft  fome  probabr- 
lity.  It  is  thus  only  we  learn  that  the  undulations 
of  air  produce  found :  we  cannot  tell  how  they  affe& 
the  mechanifm  of  the  ear ;  but  we  fee  that  the  pheno¬ 
mena  of  found  always  accompany  them,  and  that  cer¬ 
tain  modiftcations  of  the  one  are  regularly  accompanied 
by  certain  modifications  of  the  other*  If  we  cannot 
do  this  neither,  we  have  derived  neither  explanation 
nor  illuftration  from  the  elaftic  fluid.  And  laftly,  let 
him  remember  that  even  if  he  fhoitld  be  able  to  fliow 
the  competency  of  this  fluid  to  the  production  of  the 
phenomenon,  the  whole  is  ftill  an  hypothefis,  becaufe 
we  do  not  know  that  fueli  a  fluid  exifts.  _ 
thc3i.?lly  We  will  venture  to  fay,  that  whoever  will  proceed  in 
of  appeal-  this  prudent  manner  will  foon  fee  the  futility  of  moll 
tii£  to  f  ch  ()f  explanations  of  this  kind  which  have  been  giver., 
unknown  rpj  are  unfit  for  any  but  confummate  mathematicians ; 
u  ances.  ^  they  alone  really  underftand  the  mechanifm  of  ae- 
rial  undulations,  and  even  they  fpeak  of  them  with  he- 
fitation  as  a  thing  but  imperfectly  underftood.  But 
even  the  unlearned  in  this  fcience  can  fee  the  incom¬ 
patibility  of  the  hypothefes  with  many  things  which 
they  are' brought  to  explain.  To  take  an  inftance  of 
the' conveyance  of  fenfation  along  the  nerves  ;  an  elaftic 
fluid  is  fuppofed  to  occupy  them,  and  the  undula¬ 
tions  of  this  fluid  are  thought  to  be  propagated  along 
the  nerves.  Let  us  juft  think  a  little  how  the  undula¬ 
tions  would  be  conveyed  along  the  furface  of  a  canal 
which  was  completely  filled  up  with  reeds  and  bul- 
ruflies,  or  let  us  make  the  experiment  on  fuch  a  canal : 
we  may  reft  affured  that  the  undulations  in  the  one 
.cafe  will  refemble  thofe  in  the  other  ;  and  we  may  fee 
that  in  the  canal  there  will  be  no  regular  or  fenfible  pro¬ 
pagation  of  the  waves. 

Let  thefe  obfer  vat  ions  have  their  influence,  along 
with  others  which  we  have  made  on  other  occafions,  to 
“wean  our  readers  from  this  fafluonable  proneuefs  to  in- 
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troduce  invifible  fluids  and  unknown  vibrations  into  cm*  Air’s . 
phyfical  difeuflions.  They  have  done  unmenfe,  and  we 
fear  irreparable,  mifehief  in  fcience  ;  and  there  is  but  one 
phenomenon  that  has  ever  received  any  explanation  by 

their  means.  „  - 

This  may  fnff.ee  for  a  loofe  and  popular  account  ot 
aerial  undulations;  and  with  it  we  conclude  our  ac¬ 
count  of  the  motion,  impulfe,  and  refiftance  of  air. 

We  (hall  now  explain  a  number  of  natural  appear¬ 
ances,  depending  on  its  prefliire  and  elasticity,  appear¬ 
ances  not  fufticiently  general,  or  too  Complicated  for 
the  purpofes  of  argument,  while  we  were  employed  m 
the  inveftigation  of  thefe  properties,  but  too  important 
to  be  puffed  over  in  filence.  34^ 

It  is  owing  to  the  preffure  of  the  atmofphere  that  The  air’i 


Jtl  IO  lllg  V-W  - - -  X 

two  furfaces  which  accurately  fit  each  other  cohere  with  the 
fuch  force.  This  is  a  faCt  familiarly  known  to  the  glafs*  Cohefion  of 
grinders,  polifhers  of  marble,  &c.  A  large  lenfe  or  fpe-two  fur. 
culum,  ground  on  its  tool  till  it  becomes  very  finooth,  frees  accu- 
requires  more  than  any  man’s  ftrength  to  feparate  it  dl 
redtly  from  the  tool.  If  the  furface  is  only  a  fquare  olh*  r  . 
inch,  it  will  require  1 .5  pounds  to  feparate  them  perpen¬ 
dicularly,  though  a  very  moderate  force  wall  make  them 
Aide  along  each  other.  But  this  cohefion  is  not  ob- 
ferved  unlefs  the  furfaces  are  wetted  or  fmeared  with 
oil  or  greafe;  otherwife  the  air  gets  between  them,  and 
they  feparate  without  any  trouble.  That  this  cohefion 
is  owing  to  the  atmofpheric  prefliire,  is  evident  from  tlie 
eafe  with  which  the  plates  may  be  feparated  in  an  ex- 
haufted  receiver, 

To  the  fame  caufe  we  mull  aferibe  the  very  ftrong  And 
adhefion  of  fnails,  periwinkles,  limpets,  and  other  uni-  Lh;  adhft* 
valve  (hells,  to  the  rocks.  The  animal  forms  Jthe  rim  Jhy  °* 
of  its  {hell;  fo  as  to  fit  the  drape  of  the  rock  to  which  it  t“a^c’k|<a* 
intends  to  cling.  It  then  fills  its  ihell  (if  not  already 
filled  by  its  own  body)  with  water.  In  this  condition 
it  is  evident  that  we  muft  a6l  with  a  force  equal  to  1 5 
pounds  for  every  fquare  inch  of  touching  furface  be¬ 
fore  we  can  detach  it.  This  may  be  illuftrated  by  fill-* 
mg  a  drinking  glafs  to  the  brim  with  water;  and  having 
covered  it  with  a  piece  of  thin  wet  leather,  whelm  it  on  a 
table,  and  then  try  to  pull  it  llraiglit  up  ;  it  will  re¬ 
quire  a  confiderable  force.  But  if  we  expofe  a  fnail  ad¬ 
hering  to  a  ftone  in  the  exhanfled  receiver,  we  (hall  * 
it  drop  off  by  its  own  weight.  In  the  fame  manner 
do  the  remora,  the  polypus,  the  lamprey,  and  many 
other  animals,  adhere  with  fuch  firmnefs.  Boys  fre¬ 
quently  amufe  tliemfelves  by  pulling  out  large  ftones 
from  the  pavement  by  means  of  a  circle  of  It  iff  wetted 
leather  faftened  to  a  firing.  It  is  owing  to  the  fame 
caufe  that  the  bivalve  fliell  fillies  keep  themfelves  fo  firm¬ 
ly  (hut.  We  think  the  mnfcnlar  force  of  an  oyfter  pro¬ 
digious,  becaufe  it  requires  fuch  force  to  open  it ;  but 
if  we  grind  off  a  bit  of  the  convex  fliell,  fo  as  to  make  a 
hole  in  it,  though  without  hurting  tlie  fiih  in  the  fmall- 
eft  degree,  it  opens  with  great  cafe,  as  it  does  alio  in 
vacuo*  '  ...  34.1 

The  prefliire  of  the  air,  operating  in  this  way  con-  Other  ef- 
tributes  much  to  the  cohefion  of  bodies,  where  we  dof  ^h  of 
not  fufpeft  its  influence.  The  tenacity  of  our  mortars 
and  cements  would  frequently  be  ineffectual  without  ^ 
this  afiiftanee. 

It  is  owing  to  the  preffune  of  the  atmofphere  t  hat  a 
calk  will  not  run  by  the  cock  unlefs  a  hole  be  opened  in 
fome  other  part  of  the  cafk.  If  the  calk  is  not  quite 

fYdL 
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%or.  run  out,  but  It  will  flop  as 

* *  p  1  foon  as  the  thmmiflwvl  A>KfVX,\„  ~r.u-  •  ,  r, 

lure 


fooa  as  the  diminifhed  elafticity  of  the  air  above  the  will  o-n  ’  n  P-'pe,C^>/'‘  E”d  u>"  this  contrivance  he  r.Zctl ,0f 
liquor  is  in  equilibrio  (Wether  TOW,  „:.l  t,  •  £  ^dually  employ  the  whole  a;r  of  the  box.  With  Air’»!'rer- 

this  apparatus  experiments  can  be  made  without  -  fure- 
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.  .  w  me  air  aDove  tlie 

liquor  is  m  equilibria  (together  with  the  liquor)  with 
the  atmofphenc  preffure.  In  like  manner,  a  teapot 
mult  have  a  fmall  hole  in  its  lid  to  enfure  its  pouring 
out  the  tea.  If  indeed  the  hole  m  the  calk  is  of  larsre 
tumenhons,  it  wall  run  without  arty  other  hole,  becaufe 
air  will  get  in  at  the  upper  fide  of  the  hole  while  the 
liquor  runs  out  by  the  lower  part  of  it. 

.  n°n  the'f^  Pwclpk  depends  the  performance  of  an 

.nflriur.ent  ufed  by  the  fpint  dealers  for  taking  out  a 

fW  AR  d'  rint3'  h  COnMs  of  a  lon£  tinplate 
™ 57-^  open  atop  at  A,  and  ending  in  a 
imall  hole  at  L.  The  end  B  is  dipped  into  the  fpirits, 

.  4-1 _  .1  1  ,  r  7 
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• a  ri.  ; 1  made  without  any 

riik  or  inconvemency,  and  the  quantity  of  air  neceffirv  ' 

tSt,me°f  ^  breathin-  nia>'  be  accurately 

•  H°wtlie  air  our  atmofphere  produces  this  effed 
is  a  queftion  which  does  not  belong  to  mechanical  phi¬ 
losophy  to  mveihgat  e  or  determine.  We  can,  how- 
e«r,  alarm,  that  it  is  neither  the  prelfure  nor  the  elafti. 
city  of  the  air  which  is  immediately  concerned  in  main¬ 
taining  the  animal  fundions.  We  know  that  we  can 
live  and  breathe  with  perfed  freedom  on  +  r  , 

Which  rifeslno  the  tubeT  tU  Z^humb  i^laT*’  JP*  ^  Tbe  valley  of  QjSofc  and 
ttie  mouth  A,  and  the  whole  is  lifted  out  of  the  caT  ted  aZveZe'f^  G°f^ln  Ab>’ffima>  are  ^Tar  eieva-  . 

n  it  till  the  thumb  be  takZoff^  lit  tZt  f  **  F«*«  ■* 


rr,  f  .  .  ’  .  m  nrtea  out  ot  the  calk, 

■It  fpi  n  rCTnS  ln  11  tiU  t!,e  thumb  betaken  off;  it 
is  then  allowed  to  run  into  a  glafs  for  examination. 

,,  ttfeems  principally  owing  to  the  prefihre  of  the  air 

“fa,  lZf™t  •lmmi1ate!f  °CnfMn  11  fca“tinefs  of  water  in 
Parcity  of  ,  unrtains  and  wells.  1  nis  is  erroneoufly  accounted 
water.  *«•.  by  fupponng  that  the  water  freezes  in  the  bowels 

■f.  hr  errtn '  fLutc.e‘1S  'S  3  £reat  mAake  :  the  molt 
ntenfe  froft  of  a  Siberian  winter  would  not  freeze  the 
ground  tvvo  feet  deep  ;  but  a  very  moderate  frolt  will  con¬ 
solidate  the  whole  furface  of  a  country,  and  make  it 
impervious  to  the  a,r;  efpecialty  if  the  frolt  has  been 
preceded  by  ram,  which  has  foaked  the  furface.  When 
this  happens  the  water  which  was  filtering  through  the 

lTrvTb18  K  arrefted  and  kept  fufpended  in  its  eapit- 
larj  tubes  by  the  preffure  of  the  air,  in  the  very  fame 
manner  as  the  fpirits  are  kept  fufpended  in  the  inftru- 
meat  juft  now  deferibed  by  the  thumb’s  Ihutt in<r  the 
hole  A  A  thaw  melts  the  fuperficial  ice,  and  allows 

?45  *  i6  VV‘Zrt‘°  T  •"l  t  l£'  fame  manaer  as  the  fpirits  run 

The  hecef.  w  Hen  the  tnumb  is  removed.  V 

fit)  of  com-  Common  air  is  neceffary  for  fupporting  the  lives  of 

mem  air  to  moll  animals.  If  a  fmall  animal  fi.-b  ,  * 

animaiiifd  uxj  .  ,  ,  1  animal,  tUvh  «ts  a  mouie  or 

•  bird,  be  put  under  the  receiver  of  an  air-pump,  and  the 
air  be  exhausted,  the  animal  will  quickly  be  thrown  into 
convulfions  and  fall  down  dead;  if  the  air  be  immedx- 
acely  readmitted,  the  animal  will  fornetimes  revive,  efpe- 
cially  if  the  rarefaction  has  been  briskly  made,  and  has 
not  been  very  great.  We  do  not  know  that  any  breath- 
mg  animal  can  bear  the  air  to  be  reduced  to  4  of  its 
ordmary  denfity,  nor  even  -f ;  nor  have  we  good  evi- 

UC/k  hf1  an  a"lmal  Wl11  ever  recover  if  the  rarefadion 
isjmihed  veiy  far,  although  continued  fur  a  very  ftort 

am  jllfr  *A*r  ■?  -*»«■ 


til,*  ^  n  •  *1  7  ,  LiAV*  tnat  the  preltnre  and 

tht  eLdhcity  of  the  air  are  one-third  lefs  than  in  the  W 

countries  ;  yet  thefe  are  populous  and  healthy  places. 

mZ’h  I'"  °u‘?  -hand’  We  know>  tl»t  when  an  ani¬ 
mal  has  breathed  in  any  quantity  of  air  for  a  certain 

time  without  renewal,  it  will  not  only  be  fnffocated,  but, 
another  animal  put  into  this  air  will  die  immediately; 
and  we  do  not  find  either  the  preffure  or  elaflicityof 
^r™My  ds»W;  it  is  indeed  diminilhed, 
but  ./  a  very  fmall  quantity.  Rcftoring  the  former 
p,  effure  and  elafticity  has  not  the  fmallell;  tendency  to 
prevent  the  death  of  the  animal :  for  an  animal  will  h\e 
no  .onger  under  a  receiver  that  has  its  mouth  inverted 

•  rfer,’  tba“  in  °ne  fet  uPon  tke  pump-plate  covered 
With  tafcr.  Now  wlwn  ,ho  iff, 

in  1  j'fUK  °f ihe  a;mofPherc  ads  completely  on  the 
included  air,  and  preferves.it  in  the  fame  ftate  of  elalti- 

ferve^  kR°Wn  -‘^i  wbl'cb  Has  already  The^uw 

i  rved  to  maintain  the  animal  fundions  has  its  chems'cdT,f  a,r 
and  alimentary  properties  completely  changed,  and  is  noWh-en  "  ba*' 

iX“*£fhTre- 

is  called  tiJrl  ’  h  A  °/^  1S  c  ianS'cc^  into  whatfl;-V<aions  1>3 
1  J1  ,r  Hy  pr  Black,  or  carbonic  act  !  by  the cl  J'te  uJwr» 
chennlts  of  the  Lavoifierian  fchool.  Any  perfo  nnv^- 
be  convinced  of  this  by  breathing  or  blowfngP  through  ! 
pipe  immerfed  in  lime  water.  Every  exuiration  v,;u 
produce  white  clouds  on  the  water,  till  all  the  lime  ' 

c'lfaif  ‘inZZZ13  prfIpitated  ‘u  tlie  form  of  pure 

S  with^fi^r  ^  that  the  HmehaS  C-bi‘ 

™XXlwrws“£",St  ■?“*'  ry 

vanonruhiVl,  I.kr  r  !  the  air  fram  the  noxious perimencs 

tt  ,  ..  to  emit ted  from  the  lun frs.  reltore 

•  made  li  e  °}  the  apparatus  which  we  have  been ,ts  f  >imer 
t  now  mrntmn.my ,  ^  een qualities. 


#  uuv  picicnee  01  tne  air  is  by  no  rneans^  fnf.  He  umucu  irom  tne  lunfrs. 

hcient  for  preierving  the  life  of  the  animal*  for  it  *  t  ie  apparatus  winch  we  have  been ,ts 

foood,  ,hU  „sii  A,,,  in  r«i“  f  ’„■? l;  ■  ‘r\ z  1  j?  m  m  i.ph 4Sc 

'»  it  for  length  of  ,L.  „„  b”  o"“°'  fA*,0'  of,!“  «  into  the  bo„,  end  „fo,T. 

in  a  box,  containing  a  wine  hoerfh^  ^  Wlt^  janous  liquids.  He  found  nothing  fo 


m  a  box,  containing  a  wine  hogftead  of  air,  he  cannot 
bvf  *”  ^  ln.uc!l  above  an  hour,  and  long  before  this  he 
will  find  his  breathing  very  unfatisfadory  and  uneafy. 
A  gdlon  of  air  wiD  fupport  him  about  a  minute.  A 
box  EF  (fig.  58.)  may  be  made,  having  a  pipe  ABin- 
ferted  into  its  top,  and  fitted  with  a  very  light  valve  at 

branTnmif  pipe  fends  °ff  a  lateral 

branch  "D//C,  which  enters  the  box  at  the  bottom 

and  is  alfo  fitted  with  a  light  valve  at  C  opening  „pl 

wards  If  a  perfon  breathe  through  the  pipe,  keeping 

His  noftnls  Ihut,  it  is  evidenrthat  the  air  which  he  ex- 

pires  will  not  enter  the  box  by  the  hole  B,  nor  return 


efficacious  as  a  folution  o‘f  potaffi.  We  now  under” 
hand  this  perfedly.  If  the  folution  is  not  already  h 

wi“  *** « » 

-fhele  experiments  have  been  repeated,  and  varied  in  Ho'v’fr 
many  circumftances,  in  order  to  afeertain  whether  tiusCT"u 
fixed  air  was  really  emitted  by  the  lumrs  or  wkZ  '0]’?  cIun* 
the  infpffed  air  was  in  part  changed  info' fixed  air  bybldLg, 
its  combination  with  fome  other  fubftance.  Tin’s  .’=  ihe? 


uuicr  lUDltance.  Thic  X  nanci  the 
queftion  which  comes  properly  in  our  way,  and  which  .na,tu-re  of 

w  umui  pnfpu  aticn* 

the  &c. 
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Effc&s  of  the  doftnnes  of-  pneumatics  enable  Us  to  anfwer.  If 
Air’s  prcf-  t^e  fixe(j  aft  be  emitted  in  fubftance  from  the  lungs,  1 
does  not  appear  how  a  renewal  of  the  air  into  which  it 
V  is  emitted  is  neceflary  :  for  this  does  not  hinder  the 
fubfequent  emiflion  ;  and  the  bulk  of  the  air  would  be 
ipcreafed  by  breathing  in  it,  viz.  by  the  bulk  of  all  the 
fixed  air  emitted  ;  but,  on  the  cpntrary,  it  is  a  little  di- 
minifhed.  We  muft  therefore  adopt  the  other  opinion  ; 
'and  the  difcoveries  in  modern  ehemiltry  enable  us  to 
crive  a  pretty  accurate  account  of  the  whole  proceis. 
Fixed  air  is  acknowledged  to  be  a  compound,  of  which 
one  ingredient  is  found  to  conftitute  about  T  o.  the 
whole  atmofpheric  fluid  ;  we  mean  vital  air  or  the  oxy- 
crene  of  Lavoifier.  When  this  is  combined  With  plilo- 
gifton,  according  to  the  dcfti-me  of  Stalil,  or  with  chat- 
coal,  according  to  Lavoifier,  the  refult  is  fixed  air  or 
carbonic  acid.  The  change  therefore  which  breathing 
makes  on  the  air  is  the  folution  of  this  matter  by  vital 
air:  and  the  ufe  of  air  in  breathing  is  the  carrying  ott 
this  noxious  principle  in  the  way  of  folution.  W  en 
therefore  the  air  is  already  fo  fai*  faturated  as  not  to  dii- 
folve  tliis  fubftance  as  fall  as  it  is  fecreted,  or  mult  be 
fecreted  in  the  lungs,  the  animal  fuffers  the  pain  ot  lut- 
focation,  or  is  otherwife  mortally  affe&ed.  Suffocation 
is  not  the  only  cionfequence  ;  for  we  can  remain  for  a 
number  of  feconds  without  breathing,  and  then  we  be¬ 
gin  to  feel  the  true  pain  of  fuffocation  ;  but  thofe  who 
have  been  inftantaneoufly  ftruck  dowrt  by  an  infpiration 
of  fixed  air,  and  afterwards  recovered  to  life,  complain¬ 
ed  of  no  fuch  pain,  and  feemed  to  have  fuffered  chiefly 
‘by  a  nervous  affeaioii.  It  is  faid  (but  we  will  not 
vouch  for  the  truth  of  it),  that  a  perfon  may  fafely  take 
a  full  infpiration  of  fixed  air,  if  the  paffages  of  the  nofe  be 
jhut;  and  that  unlefs  thefe  nerves  are  Simulated  by  the 
fixed  air,  it  is  not  inftantaneoufly  mortal.  But  theft  are 
queftions  out  of  our  prefent  line  of  inquiry.  They 
are  queftions  of  phyfiology,  and  are  treated  of  in 
other  places  of  this  work.  See  Anatomy  and  Physio¬ 
logy  ;  fee  alfo  LunCs  and  Respiration.  Our  buii- 
nefs  is  to  explain  in  what  manner  the  preffure  and  ela¬ 
sticity  of  the  air,  combined  with  the  ftru&ure  and  me- 
chanifin  of  the  body,  operate  in  producing  this  necef- 
fary  fecretion  and  removal  of  the  matter  difeharged  from 
the  lungs  in  the  a£t  of  breathing. 

It  is  well  afeertained,  that  the  fecretioii  is  made  from 
the  mafs  of  blood  during  its  paflage  through  the  lungs. 
The  blood  delivered  into  the  lungs  is  of  a  dark  blackifh 
colour,  and  it  is  there  changed  into  a  florid  red.  In 
the  lungs  it  is  expofed  to  the  a&ion  of  the  air  in  a  pro- 
digioufly  extended  furface  ;  for  the  lungs  confift  of  an 
inconceivable  number  of  fmall  veflels  or  bladders,  com¬ 
municating  with  each  other  and  with  the  windpipe. 
Thefe  are  filled  with  air  in  every  infpiration.  Theft 
veflels  are  everywhere  in  contact  with  minute  bl'ood-vef- 
fels.  The  blodd  does  not  in  toto  come  into  imthediate 
*conta£l  with  the  air;  and  it  would  feem  that  it  is  only 
the  thin  ftrous  part  of  it  which  is  afted  on  by  the  air 
'•at  the  mouths  of  the  veflels  or  pores,  wliCre  it  (lands  by 
capillary  attraction.  Dr  Prieftley  found,  that  venous 
'blood  inclofed  in  thin  bladders  and  other  membranes 
was  rendered  florid  by  keeping  the  bladders  in  contaCl 
with  abundance  of  pure  vital  air.  We  know  alfo,  that 
breath  is  moift  or  damp,  and  mujl  have  acquired  this 
'moifture  in  the  lungs.  It  is  immaterial  whether  this 
-Accretion  of  water  or  lymph  (as  the  anatomifts  call  it) 
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be  furnifiied  by  mere  exudatibn  through  firnpie  pbree, 
or  by  a  vafcular  and  organic  fecretion  ;  in  either  cafe,  {J£ 

feme  ingredient  of  the  blood  comes  in  contaft  with  air  - , - i 

in  the  lungs,  and  there  unites  with  it.  This  is  farther 
confirmed,  by  obferving,  that  all  breathing  animals  are 
warmer  than  the  furrounding  medium,  and  that  by  every 
procefe  in  which  fixed  air  is  formed  from  vital  air  heat 
is  produced.  Hence  this  folution  in  air  of  fomething 
from  the  blood  has  been  affigned  by  many  as  the  fource 
of  animal  heat.  We  touch  on  thefe  things  in  a  very 
tranfitory  way  in  this  place,  only  in  order  to  prove  that* 
for  the  fupport  of  animal  life,  there  muft  be  a  very  ex- 
tenfive  application  of  air  to  the  blood,  and  that  this  is 

made  in  thelungs.  ,  ,  .  ,  .  TI  ... 

The  queftion  before  us  in  this  place  is,  xiow  is  this 
•brought  about  by  the  weight  and  elafticity  of  the  air  > 

This  is  done  in  two  ways;  by  the  a&ion  of  the  mufcles 
of  the  ribs,  and  by  the  aCtion  of  the  diaphragm  and  other 
mufcles  of  the  abdomen.  The  thorax  or  cheft  is  a  great 
cavity,  completely  Ailed  by  the  lungs.  The  Tides  of 
this  cavity  are  formed  by  the  ribs.  Thefe  are  crooked 
or  arched,  and  each  is  moveable  round  its  two  ends,  one 
of  them  being  inferted  into  the  vertebra;  of  the  back, 
and  the  other  into  the  fternunt  or  breaft-bone.  The  rib 
turns  in  a  manner  refembling  the  handle  of  a  drawer. 

The  infpe&ion  of  fig.  59.  will  illuftrate  this  matter  a  Plat* 
little.  Suppofe  the  curves  ace,  bkf,  clg,  8cc.  to  re-  CCCCVa 
preient  the  ribs  moveable  round  the  extremities.  ^  Dach 
fucCeeding  rib  is  more  bent  than  the  one  above  it,  and 
this  curvature  is  both  in  the  vertical  and  horizontal  di¬ 
rection.  Suppofe  each  fo  broad  as  to  projeft  a  littld 
dver  its  inferior  like  the  tiles  of  a  roof. .  It  is  evident, 
that  if  we  take  the  lower  one  by  its  middle,  and  draw 
it  out  a  little,  moving  it  round  the  line  np ,  it  will 
bring  out  the  next  dm  h  along  with  it.  Alfo,  becaufe 
the  diftance  of  the  middle  point  0  from  the  axis  of 
motion  n  p  is  greater  than  the  diftance  of  m  from  the 
axis  dh ,  and  becaufe  0  will  therefore  deferibe  a  portion 
df  a  larger  circle  than  m  does,  the  rib  n  op  will  Aide  up 
a  little  under  the  rib  dm  h,  or  the  rib  dm  h  will  overlap 
nop  a  little  more  than  before  *,  the  diftance  0  m  will 
therefore  be  diminifhe-d.  The  fame  muft  happen  to  all 
the  fupenor  ribs  ;  but  the  change  of  d:ftance  will  be  ltfs 
and  lefs  as  we  go  upwards.  Now,  inftead  of  this  great 
breadth  of  the  ribs  overlapping  each  other,  fuppofe 
each  inferior  rib  conne£ted  with  the  one  above  it  by 
threads  or  fibres  fufceptible  of  contraction  at  the  will  of 
The  articulations  e*  a  of  the  firft  or  upper  rib 


with  the  fpine  and  fternum  are  fo  broad  and  firm,  that 
this  rib  can  have  little  or  no  motion  round  the  line  a  e  ; 
this  rib  therefore  is  as  a  fixture  for  the  ends  of  all  the  con^ 
tracing  fibres  :  therefore*  whenever  the  fibres  which 
connect  the  fecond  rib  with  the  firft  rib  contract,  the 
fecond  muft  rift  a  little,  and  alfo  go  outward,  and  will 
Carty  the  lower  ribs  along  with  it ;  the  third  rib  will 
rift  (till  farther  by  the  contraction  of  the  mufcles  which 
Connect  it  with  the  fecond,  and  fo  on  :  and  thus  the 
whole  ribs  are  raifed  and  thrown  outward  (and  a  little 
forward,  becaufe  the  articulation  of  each  with  tfie  fpine 
is  confiderably  higher  than  that  with  the  fternum),  and 
the  capacity  of  the  thorax  is  enlarged  by  the  contrac¬ 
tion  of  its  mufcular  covering*  The  ^direction  of  the 
mufcular  fibres  is  very  oblique  to  the  direction  of  the 
circular  motion  which  it  produces;  from  which  circum- 
ftance  it  follows,  that  a  very  minute  contraction  of  the 

mufcles 
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Of  rmitclw  produces  all  the  motion  which  is  neceffary. 
Alfure.  Thl,  lnd^d  {s  not  greaJ  5  the  whole  motion  of  the  low- 
u— y-^- ->  &  rib$  *3  lefs  than  an  inch  in  the  moft  violent  infpira- 
tion,  and  the  whole  contra&ion  of  the  mufcles  of  the  i  z 
ribs  does  not  exceed  the  eighth  part  of  an  inch,  even 
fuppofing  the  intercoftal  mufcles  at  right  angles  to  the 
ribs ;  and  being  oblique,  the  contra&ion  is  {till  lefs  (fee 
Borelli,  Sabatier,  Monro,  &c.)  It  would  feem, 
that  the  intenfity  of  the  contra&ive  power  of  a  mu  feu- 
lar  fibre  is  cafily  obtained,  bu£  that  the  fpace  through 
which  it  can  be  exerted  is  very  limited ;  for  in  moft 
cafes,  nature  places  the  mufcles  in  fituations  of  great  me¬ 
chanical  difadvantage  in  this  refpedl,  in  order  to  procure 
other  conveniences. 

But  this  is  not  the  whole  efFe6l  of  the  contraction  of 
the  iiuercoftal  mufcles  :  fince  the  compound  a6fcion  of  the 
two  fets  of  mufcles,  which  crofs  each  other  from  rib  to 
rib  like  the  letter  X,  is  nearly  at  right  angles  to  the 
nb,  but  is  oblique  to  its  plane,  it  tends  to  pufh  the  ribs 
clofer  on  their  articulations,  and  thus  to  prefs  out  the 
two  pillars  on  which  they  are  articulated.  Thus,  fup¬ 
pofing  a f  (fig.  60.)  to  reprefent  the  fe&ion  of  one  of 
the  vertebrae  of  the  fpine,  and  c  d  a  fedtion  of  the  fter- 
num,  and  ab  c,  fe  d ,  two  oppofite  ribs,  with  a  Lax  thread 
b  e  connecting  them.  If  this  thread  he  pulled  upwards 
by  the  middle  g  till  it  is  tight,  it  will  tend  to  pull  the 
points  b  and  e  nearer  to  each  other,  and  to  prefs  the 
vertebra  af  and  the  fternnm  e  d  outwards.  The  fpine 
being  the  chief  pillar  of  the  body,  may  be  confidered  as 
immoveable  in  the  prefent  inftance.  The  fternnm  is 
lumciently  fufceptible  of  motion  for  the  prefent  purpofe. 
It  remains  almoft  fixed  atop  at  its  articulation  with  the 
iirft  rib,  but  it  gradually  yields  below ;  and  thus  the 
capacity  of  the  thorax  is  enlarged  in  this  direction  alfo. 

I  he  whole  enlargement  of  the  diameters  of  the  thorax 
during  mfpiration  is  very  fmall,  not  exceeding  the  fif¬ 
tieth  part  of  an  inch  in  ordinary  cafes.  This  is  eafily 
calculated.  Its  quiefceut  capacity  is  about  two  cubic 
feet,  and  we  never  draw  in  more  than  1 5  inches.  Two 
fpheres,  one  of  which  holds  2  cubic  feet  and  the  other 

2.  ^  p  .an5*  1 5  inches,  will  not  differ  in  diameter  above 
the  fiftieth  part  of  an  inch. 

The  other  method  of  enlarging  the  capacity  of  the 
thorax  is  very  different.  It  is  fepantted  from  the  ab¬ 
domen  by  a  ftrong  mufcular  partition  called  the  dia . 
phragm ,  which  is  attached  to  firm  parts  all  around 
In  its  quiefeent  or  relaxed  Hate  it  is  confiderably  con- 
vex  upwards,  that  is,  towards  the  thorax,  riling  up  in¬ 
to  its  cavity  like  the  bottom  of  an  ordinary  quart  bottle 
only  not  fo  regular  in  its  lhape.  Many  of  its  fibres 
tend  from  its  middle  to  the  circumference,  where  they 
are  nfferted  into  firm  parts  of  the  body.  Now  fuppofe 
thefe  fibres  to  contraft.  This  muff  draw  down  its 
middle,  or  make  it  flatter  than  before,  and  thus  enlarge 
the  capacity  of  the  thorax.  h 

Phyfiologifts  are  not  well  agreed  as  to  the  fhare  which 
each  of  thefe  aftions  has  in  the  operation  of  enlarging 
the  thorax.  Many  refufe  all  fhare  of  it  to  the  intercoftal 
mufcles,  and  fay  that  it  is  performed  by  the  diaphragm 
alone.  But  the  fadt  is,  that  the  ribs  are  really  obferved 
to  rife  even  while  the  perfon  is  afleep;  and  this  cannot 
poiiibly  be  produced  by  the  diaphragm,  as  thefe  anato¬ 
mists  affert.  Such  an  opinion  Shows  either  ignorance 
or  neglect  of  the  laws  of  pneumatics.  If  the  capacity 
of  the  thorax  were  enlarged  only  by  drawing  down  the 
Vol.  XV.  Part  I. 
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diaphragm,  the  preffure  of  the  air  would  cQmprefs  the 
ribs,  and  make  them  defeend.  And  the  fimple  laws  Air’‘Prer’ 
of  mechanics  make  it  as  evident  as  any  propoiition  in  . 

geometry,  that  the  contraftion  of  the  intercoftal  mufcles 
wi»/?  produce  an  elevation  of  the  ribs  and  enlargement 
of  the  thorax  ;  and  it  is  one  of  the  moft  beautiful  con¬ 
trivances  of  nature.  It  depends  much  on  the  will  of 

•  “le  anlmal  what  fhare  each  thefe  aftions  (hall  have. 

In  general,  the  greateft  part  is  done  by  the  diaphragm  ; 
and  any  perfon  can  breathe  in  fuch  a  manner  that  1, is  . 
ribs  fliall  remain  motionlefs  ;  and,  on  the  contrary,  he 
can  breathe  almoft  entirely  by  raffing  his  chert.  In  the 
firft  method  of  breathing,  the  belly  rifes  during  infpira- 
tion,  becaufe  the  contraction  of  the  diaphragm  com. 
pieffes  the  upper  part  of  the  bowels,  and  therefore 
fqueezes  them  outwards  ;  fo  that  an  ignorant  perfon 
would  be  apt  to  think  that  the  breathing  was  performed 

•  'rLCli"’  .an<1  tIlat  tIie  belly  ,s  inflated  with  the 
air.  I  he  ftrait  lacing  of  the  women  impedes  the  mo¬ 
tion  of  the  ribs,  and  changes  the  natural  habit  of 
breathing,  or  brings  on  an  unnatural  habit.  When 
the  mind  is  depreffed,  it  is  obferved  that  the  breathing 
is  more  performed  by  the  mufcles  of  the  thorax;  and  a 
deep  iigli  is  always  made  in  this  way. 

Thefe  -obfeiWons  on  the  manner  in  which  the  capa¬ 
city  of  the  chert  can  be  enlarged  were  neceffary,  before 
we  can  acquire  a  juft  notion  of  the  way  in  which  the 
mechanical  properties  of  air  operate  in  applying  it  to 
thenwfs  of  blood  during  its  paffage  through  the  lungs. 

Suppofe  the  thorax  quite  empty,  and  communicating 
with  the  external  air  by  means  of  the  trachea  or  windt 
pipe,  it  would  then  refemble  a  pair  of  bellows.  Raffing 
the  boards  correfponds  to  the  raffing  of  the  ribs  ;  and 
we  might  mutate  the  aftion  of  the  diaphragm  by  for- 
ably  puffing  outwards  the  folded  leather  which  unites 
them.  Thus  their  capacity  is  enlarged,  and  the  air 
rulhes  m  at  the  nozzle  by  its  weight  in  the  fame  manner 
as  water  would  do.  The  thorax  differs  from  bellows 
only  in  this  refpea,  that  it  is  filled  by  the  lungs,  which 
is  a  vaft  collection  of  little  bladders,  like  the  holes  in  a 
piece  of  fermented  bread,  all  communicating  with  the 
trachea,  and  many  of  them  with  each  other.  When 
the  chert  is  enlarged,  the  air  nifties  into  them  all  in  the 
fame  manner  as  into  the  jingle  cavity  of  an  empty  tho- 
rax  It  cannot  be  find  with  propriety  that  they  are  in- 
fn  edi  al  , that  15  dl.,ne  18  th e  the  air  to  come 

'a  n  r  fame,t.ir?e’  as  their  membranous  covering 
mnft  have  fome  thicknefs,  .however  fmall,  and  fome 
elafticity,  it  is  not  unlikely  that,  when  compreffed  by 
expiration,  they  tend  a  little  to  recover  their  former 
lhape,  and  thus  aid  the  voluntary  aftion  of  the  mufe'es 
It  is  in  this  manner  that  a  fmall  bladder  of  caoutchouc 
fwells  again  after  compreffion,  and  fills  itfelf  with  air 
or  water.  But  this  cannot  happen  except  in  the  moft 
minute  vehcles  :  thofe  of  fenfible  bulk  have  not  ela. 
ftacity  enough  for  this  purpofe.  The  lungs  of  birds, 
however,  have  fome  very  large  bladders,  which  have  a 
very  confidence  elafticity,  and  recover  their  lhape  and 
fize  with  great  force  after  compreffion,  and  thus  fill 
themfelves  with  air.  The  refpiration  of  thefe  animals  .  . 
is  confiderably  different  from  that  of  land  animals,  and 
their  mufcles  aft  chiefly  in  expiration.  This  will  be 
explained  by  and  by  as  a  curious  variety  in  the  nneu- 
matic  mftrument.  1 

Tins  account  of  the  manner  in  which  the  lungs  are 
U  filled 
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Effe&s  of  filled  with  air  does  not  feem  agreeable  to  the  notions 
An  $  prtf-  entertain  of  it.  We  feem  to  fuck,  in  the  air  5  but  al- 
t  {uve'  though  it  be  true  that  we. aft,  and  exert  force,  in  order 

349  to  get  a^r  iat0  our  hmgs,  ^  not  ^7  °,ur  a<^on>  but  by 

"We  take  in  external  preffure,  that  it  does  come  in.  If  we  apply 
air  not  by  our  m0uth  to  the  top  of  a  bottle  filled  with  water,  we 
c xv* 0WI?  find  that  no  draught,  as  we  call  it,  of  our  chert  will 
by  Eternal  fuck  in  any  of  the  water ;  but  if  we  fuck  in  the  very 
jpreffure.  fame  manner  at  the  end  of  a  pipe  immerfed  in  water,  it 
follows  immediately.  Our  intereft  in  the  thing  makes 
us  conneft  in  imagination  our  own  aftion  with  the 
effeft,  without  thinking  on  the  many  rteps  which  may 
intervene  in  the  train  of  natural  operations  ;  and  we 
confider  the  aftion  as  the  immediate  canfe  of  the  air’s 
reception  into  the  lungs.  It  is  as  if  we  opened  the 
door,  and  took  in  by  the  hand  a  perfon  who  was 
really  puihed  in  by  the  crowd  without.  If  an  incilion 
be  made  into  the  fide  of  the  thorax,  fo  that  the  air  can 
get  in  by  that  way,  when'  the  animal  afts  in  the  ufual 
manner/ the  air  will  really  come  in  by  this  hole,  and 
fill  the  fpace  between  the  lungs  and  thorax  ;  but  no  air 
is  fucked  into  the  lungs  by  this  procefs,  and  the  animal 
is  as  completely  fuffocated  as  if  the  windpipe  were  fhut 
tip.  And,  on  the  other  hand,  if  a  hole  be  made  into 
the  lungs  without  communicating  with  the  thorax,  the 
animal  will  breathe  through  this  hole,  though  the  wind¬ 
pipe  be  flopped.  This  is.  fuccefsfully  performed  in  cafes, 
of  patients  whofe  trachea  is  fhut  up  by  accident  or  by 
inflammation  5  only  it  is  neceffary  that  this  perforation 
be  made  into  a  pail  of  the  lungs  where  it  may  meet 
with  fome  of  the  great  pulmonary  paflages  ;  for  if  made 
into  fome  remote  part  of  a  lobe,  the  air  cannot  find  its 
way  into  the  reft  of  the  lungs  through  fuch  narrow  paf- 
550  fages,  obftrufted  too  by  blood,  &c. 

Mature  of  We  have  now  explained,  on  pneumatical  principles, 
•expiration  ^  pr0Gefs  0f  infpiration.  The  expiration  is  chiefly 
performed  by  the  natural  tone  of  the  parts.  In  the  aft 
of  infpiration  the  ribs,  were  raifed  and  drawn  outwards 
in  oppoiition  to  the  elallicity  of  the  folids  themfelves  ;  for 
although  the  ribs  are  articulated  at  their  extremities,  the 
articulations  are  by  no  means  fuch  as  to  give  a  free  and 
eafy  motion  like  the  joints  of  the  limbs.  This  is  par¬ 
ticularly  the  cafe  in  the  articulations  with  the  fternnrn, 
which  are  by  no  means  fitted  for  motion.  '  It  would 
feem  that  the  motion  really  produced  here  is  chiefly 
by  the  yielding  of  the  cartilaginous  parts  and  the  bend¬ 
ing  of  the  rib  ;  when  therefore  the  mufcles  which  pro¬ 
duced  this  effeft  are.  allowed  to.  relax,  the  ribs  again 
collapfe.  Perhaps  this,  is  afiifted  a  little  by  the  aftion 
of  the  long  mufcles  which  come  down  acrofs  the  ribs 
without  being  inferted  into  them.  Thefe  may  draw 
them  together  a  little,  as  we  comprefs  a  lopfe  bundle 
by  a  firing. 

In  like  manner,  when  the  diaphragm  was  drawn 
down,  it  compreffed  the  abdomen  in  oppofition  to  the 
elafticity  of  all  the  vifeera  contained  in  it,  and  to  the 
elallicity  and  tone  of  the  teguments  and  mufcles  which 
furround  it.  When  therefore  the  diaphragm  is  relaxed, 
thefe  parts  pufh  it  up  again  into  its  natural  fituation,  and 
^  j  in  doing  this  expel  the  air  from  the, lungs, 
requires  If  this  be  a  juft  account  of  the  matter,  expiration 
effort,  fhould  be  performed  without  any  effort.  This  accord¬ 
ingly  is  the  cafe.  We  feel  that,  after  having  made  an 
ordinary  eafy  infpiration,  it  requires  the  continuance  of 
4he  effort  to  keep  the  thorax  ia  this  enlarged  ilate,  and. 


a  t  1  c  s. 

that  all  that  is  neceffary  for  expiration  is  to  ceafc  to  of 

aft.  No  perfon  feels  any  difficulty  in  emptying  the 
lungs ;  but  weak  people  often  feel  a  difficulty  of  in-  __wV-iaJ 
fpiration,  and  compare  it  to  the  feeling  of  a  weight  on 
their  breaft ;  and  expiration  is  the  laft  motion  of  the 
thorax  in  a  dying  perfon. 

But  nature  has  alfo  given  us  a  meclianifm  by  which 
wc  can  expire,  namely,  the  abdominal  mufcles ;  and 
when  we  have  finifhed  an  ordinary  and  eafy  expira¬ 
tion,  we  can  ftill  expel  a  confiderable  bulk  of  air  (nearly 
half  of  the  contents  of  the  lungs)  by  contrafting  the 
abdominal  mufcles.  Thefe,  by  compreffing  the  body, 
force  up  its  moveable  contents  againft  the  diaphragm, 
and  caufe  it  to  rife  further  into  the  thorax,  afting  in 
the  fame  manner  as  when  we  expel  the  faeces  per  anum . 

When  a  perfon  breathes  out  as  much  air  as  lie  can  in  this 
manner,  lie  may  obferve  that  his  ribs  do  not  collapfe 
during  the  whole  operation.  35* 

There  feems  then  to  be  a  certain  natural  unconftrained  A  certain 
ftate  of  the  veficles  of  the  lungs,  and  a  certain  quantity 
of  air  neceffary  for  keeping  them  of  this  fize.  It  is  faryTo  keep 
probable  that  this  ftate  of  the  lungs  gives  the  freell  mo- the  lungs 
tion  to  the  blood.  Were  they  more  compreffed,  the  of  a  natural  ^ 
blood  veffels  would  be  compreffed  by  the  adjoining i3ze* 
veficles  ;  were  they  more  lax,  the  veffels  would  be  more 
crooked,  and  by  this  means  obftrufted.  The  frequent 
infpirations  gradually  change  this  air  by  mixing  frefh 
air  with  it,  and  at  every  expiration  carrying  off  fome 
of  it.  In  catarrhs  and  inflammations,  efpecially  when 
attended  with  fuppuration,  the  fmall  paflages  into  the 
remote  veffels  are  obftrufted,  and  thus  the  renewal  of 
air  in  them  will  be  prevented.  The  painful  feeling 
which  this  occafions  caufes  us  to  expel  the  air  with 
violence,  fhutting  the  windpipe,  till  we  have  exerted 
ftrongly  with  tlie  abdominal  mufcles,  and  made  a  flrong 
compreflion  on  the  lower  part  of  the  thorax.  We 
then  open  the  paffage  fuddenly,  and  expel  the  air  and 
obftrufting  matter  by  violent  coughing.  353  ; 

We  have  faid,  that  birds  exhibit  a  curious  variety  Procefs  of . 
in  .  the  procefs  of  breathing.  The  mufcles  of  their  1^/^* ' 
wings  being  fo  very  great,  required  a  very  extenfive1 
infertion,  and  this  is  one  ufe  of  the  great  breaft>bonCi 
Another  ufe  of  it  is,  to  form  a  firm  partition  to  hinder 
the  aftion  of  theft*  mufcles  from  compreffing  the  thorax 
in  tlie  aft  of  flying  :  therefore  the  form  of  their  cheft 
does  not  admit  of  alternate  enlargement  and  contraftion  ; 
to  that  degree  as  in  land  animals.  Moreover,  the 
mufcles  of  their  abdomen  are  alfo  very  fmall ;  and  it  r 
would  feem  that  they  arc  not  fufficient  for  producing 
the  compreflion  on  the  bowels  which  is  neceffary  for 
carrying  on  the  procefs  of  concoftion  and  digeftion. 

Inftead  of  aiding  the  lungs,,  they  receive  help  from 
them. 

In  an  oftrich,  tlie  lungs  conflft  of  a  fleftry  part  A,  A 
(fig. 6 1.),  compofed  of  veficles  like  thofe  of  land  ani-  pjae<? 
mals,  and,  like  theirs>:  ferving  to  expofe  the  blood  to  CCCCV* 
the  aftion  of  the  air...  Befides  rthefe,  they  have  on  each 
fide  four  large  bags  B,  C,  D,  E,  each  of •  which  has 
an  orifice  G  communicating  with  the  trachea  ;  but  the 
fecond,  C,  has  alfo  an  orifice  H,  by  which  it  commu-  - 
nicates  with  another  bag  F  fituated  below  the  reft  iit 
the  abdomen.  Now,  when  the  lungs  are  compreffed  4 
by  the  aftion  of  the  diaphragm,  the  air  in  C  is  partly 
expelled  by  tlie  trachea  through  the  orifice  G,  and 
partly  driven  through  the  orifice  H  into  the  bag  F* 

which 


S?cb  k*T  aIIoweito  receive  it,  bccaufc  the  fame 
furl  *^lon  w^h  compreffes  the  lungs  enlarges  the  ab- 

-V - domen.  When  the  thorax  is  enlarged,  the  bag  C 

is  partly  Supplied  with  frefh  air  through  the  trachea, 
ancl  partly  from  the  bag  F.  As  the  lungs  of  other 
animals  refemble  a  common  bellows*  the  lungs  of  birds 
refemble  the  fnnth’s  bellows  with  a  partition ;  and 
anatomifts  have  difeovered  palfages  from  this  part 
ot  the  lungs  into  their  hollow  bones  and  quills.  We 
do  not  know  all  the  ufes  of  this  contrivance  ;  and  only 
can  obferye,  that  this  alternate  adion  mull  affill  the 
mulcles  of  the  abdomen  in  promoting  the  motion  of  the 
tood  along  the  alimentary  canal,  &c.  We  can  diftindly 
obferve  in  birds  that  their  belly  dilates  when  the  cheft 
CoJIapies,  and  vice  -verfa,  contrary  to  what  we  fee  in 
the  land  animals.  Another  ufe  of  this  double  palfage 
may  be  to  produce  a  circulation  of  air  in  the  lmm, 
by  which  a  compenfation  is  made  for  the  fmaller  furface 
ol  action  on  the  blood  :  for  the  number  of  fmall  veficles 
of  equal  capcity  with  thefe  large  bags,  gives  a  much 
more  exteniive  furface, 

I‘,W®  t0  raife  mercury  in  a  pipe  by  the  adion  of 
the  cheit  alone,  we  cannot  raife  it  above  two  or  three 
inches  ;  and  the  attempt  is  both  painful  and  hazardous, 
it  is  painful  chiefly  in  the  breaft,  and  it  provokes  cough- 
ing.  Probably  the  fluids  ooze  through  the  poreeof 
the  veficles  by  the  preflhrc  of  the  furrounding  parts. 

On  the  other  hand,  we  can  by  expiration  fupport 
mercury  about  five  or  fix  inches  high :  but  this  alfo 
is  very  painful,  and  apt  to  produce  extravafation  of 

nalmufcies  t0  **  d°nC  entirely  bf the  ab'domi- 

The  operation  properly  termed  sucking  is  totally 
different  from  breathing,  and  refembles  exceedingly  the 
adion  of  a  common  pump..  Suppofe  a  pipe  held  in  the 
mouth,  and  its  lower  end  lmmerfed  in  water.  We  fill 
the  mouth  with  the  tongue,  bringing  it  forward,  and 
applying  it  clofely  to  the  teeth  and  to  the  palate  ;  we 
then  draw  it  back,  or  bend  it  downwards  (behind) 
from  the  palate,  thus  leaving  a  void.  The  prefllire  of 
the  air  on  the  cheeks  immediately  depreffes  them,  and 
applies  them  clofe  to  the  gums  and  teeth  ;  and  its  pref- 
fure  on  the  water  m  the  veflel  caufes  it  to  rife  through 

„•  PIP6,1”10  tberem?ty  Part  of  the  mouth,  which  it 
quickly  fills.  We  then  pulh  forward  the  tip  of  the 
.  tongue  below  the  water,  to  the  teeth,  and  apply  it  to 
them  311  round,  the  water  being  above  the  tongue, 
which  is  kept  much  depreffed.  We  then  apply  the 
tongue  to  die  palate,  beginning  at  the  tip,  and Vradu- 
afiy  going  backward  in  this  application.  By  this  meana 
the  water  is  gradually  forced  backward  by  an  operation 
fimilar  to  that  of  the  gullet  in  fwallowirtg.  This  is 
done  by  contraaing  the  gullet  above  and  relaxing  it 
below,  juft  as  we  would  empty  a  gut  of  its  contents  by 
drawing  our  clofed  hand  along  it.  By  this  operation 
the  mouth  is  again  completely  occupied  by  the  tongue 
and  we  are  ready  for  repeating  the  operation.  Thus 
the  mouth  and  tongue  refemble  the  barrel  and  piflon  of 
a  pump  ;  and  the  application  of  the  tip  of  the  tongue 
to  the  te?th  performs  the  office  of  the  valve  at  the  bot¬ 
tom  of  the  barrel,  preventing  the  return  of  the  water 
neleff16  P,'Pe'  •  ,^ltll0uKh  ufual,  it  is  not  abfolutely 

a  vnM  17V  Tt  ldraW  ““  t,p  °f  the  tonSue>  making 
a  void  before  the  tongue.  Sucking  may  be  perfomied 

by  merely  feparating  the  tongue  gradually  from  the 


furc. 


The  opera 
tion  of 
Peking, 


of  to£n,nfng  at  the  ,root-  V™  withdraw  the  tip 

in  and  fir.  s  i?  ‘1  T!7  mi"ute  quantity,  the  water  gets  Alr- 4 
tn  and  flows  back- above  the  tongue.  * 

powerfiftHh"  °*  ^  ton8~ue. ln  tbl’s  operation  is  very 
{,  •  „  ’  Pome  Perfons  can  raife  mercury  2;  inches-  but 

this  ftrong  exertion  is  very  fatiguing,  ami  the  foft  parts 

3  St  r°Ugh  tHe  P°reS  °f  the  tol‘£ue,  fauces, 
ana  pafate,.m  the  fame  manner  as  if  a  cupping-glafr  and 

fFmge  were  apphed  to  them;  and,  whmf  tfcTnfide  of 

r  .  U  h  Is  exconated  or  tender,  as  is  frequent  with  in- 
ants,  even  a  very  moderate  exertion  of  this  kind  is  ac¬ 
companied  with  extravafation  of  blood.  When  children 

the  preffiure  f  ^  ^  fk  f°1IoWS  thdr  exertion  by 

or  one  Sat  wdh  U  °‘  and  3  weak  child* 

from  the  fk  Kh°  dS  Uj  exertl0ns  on  account  of  pain 
m  the  above-mentioned  caufe,  may  be  affifted  bv  a 

gentle  preffiire  of  the  hand  on  the  breaft:  the  infant  pu 
pil  of  nature,  without  any  knowledge  of  pneumatics 

el1”  "at  ^  ■»  >1.  “S 

In  the  whole  of  this  operation  the  breath ina-  is  Der 
formed  through  the  noftrils;  and  it  is  a  prod  JousdiB 

Jus  Wenbe?f  Z  7  th,S  Pf‘ge  is  obftru^  by  mu. 
that  thl  kftg  x  £  f°rg,Ven  for  charring  by  the  way, 
that  this  obftruft,,,,  may  be  almoft  certainly  removed 

limiffi  of  "  by  rUbbl'ng  the  thild’S  -fe  with  any 

qmd  of  quick  evaporation,  or  even  with  water.  Y 

ilie  operation  in  drinking  is  not  very  different  ,  Pi 

St  w»hrind'!rf  c«?4. 

to  fuck,  but  we  muft  do  ,t  a  little.  Dogs  and  fome  which  » 
er  animals  cannot  drink,  but  only  lap  the  water  into  Tery  Cmi’ 
their  mouths  with  their  tongue,  and  tLn  fwallowT 
Ihe  gallinaceous  birds  feem  to  drink  very  imperfeaiy  • 
they  feem  merely  to  dip  their  head  into  the  water  up  to 
the  eyes  till  their  mouth  is  filled  with  water  -,,,,1  &  ° 
holding  up  the  head,  it  gets  into  the  gullet  by  its  weight” 
and  is  then  fwallowed.  The  elephant  ‘  •  g  *  ' 

fir"  fc-anner:  m  dipS  h'S  trunk  int0  the  water.and 
fills  it  by  makmg  a  void  in  his  mouth  :  this  he  does  h  the 

contrary  way  to  man.  After  having  depreffed  his  to  lue 
he  begins  the  application  of  it  to  the  palate  at  the  root* 

‘v  aPPlicati«u  forward, he  expels  the 
The  h  rm?U1  .whlch  came  int0  >t  from  the  trunk 

fino-  rPr°CefS  IS  "0t  Very  unIike  that  of  the  condenl 
fing  fyrmge  without  a  pifton  valve,  deferibed  in  n"  cS 

m  which  the  external  air  (correfponding  here  to  the^' 

*"nbe  tfr,Unk)  fntfs  hJ  the  hole  F  in  the  fide,  and  is  ex¬ 
pelled  through  the  hole  111  the  end  of  the  barrel  •  bv 
this  operation  the  trunk  is  filled  with  water:  then  fie 
Its  his  trunk  out  of  the  water,  and  bringing  it  to  his 
mouth,  pours  the  contents  into  it,  and  fwallowf  it.  On 

1  fTS  tb!s  °P®rati0n’  11  appears  that,  by  the  fame 
P.ocefs  by  which  the  air  of  the  trunk  is  taken  into  the 
mouth,  the  water  could  alfo  be  taken  In,  to  be  afterward* 
fwallowed:  but  we  do  -not  find,  upon  inquiry,  tliat  t  ri* 

;s  done  by  the  elephant ;  we  have  always  obferved 
•°  dTk  In  the  manner  now  deferibed.  In  either  way  it 
s  a  dhuble  operation,  and  cannot  be  carried  on  any  wav 
but  by  alternate  y  lucking  and  fwallowing,  and  while 
one  operation  is  going  on  the  other  is  interrupted - 
whereas  man  can  do  both  at  the  fame  time.  K  ’ 
terns  to  delight  111  exhibiting  to  rational  obferveis  her 
mexhauftible  variety  of  refouree-  formally  infers  which 
drmk  with  a  trunk,  drink  without  intenuption: ’yet  we 

Ui-  dcr 


P  N  E  U 

Effe as  of  do  not  call  in  queflion  the  truth  of  the  aphonfm,  Naturn 
Air's  pref-  maxlme  fmpltx  et  f  mperjibi  confona,  nor  doubt  but  that, 
fure-  if  the  whole  of  her  purpofe  were  feen,  we  Ihould  find  that 
her  procefs  is  the  fiinpleft  poffible:  for  Nature, or  Nature  s 
God,  is  wife  above  our  wifeft  thoughts,  and  Ampacity 
is  certainly  the  choice  of  wifdom :  but  alas !  it  is  gene¬ 
rally  but  a  fmall  and  the  moft  obvious  part  of  her  pur¬ 
pofe  that  we  can  obferve  or  appreciate.  We  feldom  fee 
this  fimplicity  of  nature  ftated  to  us,  except  by  fome 
fyftem-maker,  who  has  found  a  principle  which  fomehow 
tallies  with  a  confiderable  variety  of  phenomena,  and 
then  cries  out,  Frujlra  ft  per  plura  quod fieri  pot  efi  per 
'  pauciora , 


M  A  T  1 
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There  is  an  operation  fimilar  to  that  of  the  elephant, 
keVpTng  up  which  many  find  a  great  difficulty  in  acquiring,  viz. 
a  continued  keeping  up  a  continued  blaft  with  a  blow-pipe.  W  e 
blaft  vmh  a  \vould  defire  our  chemical  reader  to  attend  minutely  to 
1>iow-i*pe  the  adual  a6lion  0£  his  tongue  in  fucking,  and  he  will 
find  it  fucli  as  we  have  defcribed.  Let  him  attend  par¬ 
ticularly  to  the  way  in  which  the  tip  of  the  tongue  per¬ 
forms  the  office  of  a  valve,  preventing  the  return  of  the 
water  into  the  pipe  :  the  fame  pofition  of  the  tongue 
would  hinder  air  from  coming  into  the  mouth.  Next 
let  him  obferve,  that  in  fwallowing  what  water  he  lias 
now  got  lodged  above  his  tongue,  lie  continues  the  tip 
of  the  tongue  applied  to  the.  teeth;  now  let  him  ffiut  his 
mouth,  keeping  his  lips  firm  together,  the  tip  oi  tue 
tongue  at  the  teeth,  and  the  whole  tongue  forcibly  kept 
at  a  diftance  from  the  palate  ;  bring  up  the  tongue 
to  the  palate,  and  allow  the  tip  to  Separate  a  little 
from  the  teeth  ;  this  will  expel  the  air  into  the  fpace 
between  the  fauces  and  cheeks,  and  will  blow  up  the 
cheeks  a  little  :  then,  aAing  with  the  tip  of  the  tongue 
\  as  a  valve,  hinder  this  air  from  getting  back,  and  depref- 
fing  the  tongue  again,  more  air  (from  the  noftrils)  will 
get  into  the  mouth,  which  may  be  expelled  into  the 
fpace  without  the  teeth'  as  before,  and  the  cheeks  will 
be  more  inflated  ■  continue  this  operation,  and  the  lips 
will  no  longer  be  able  to  retain  it,  and  it  will  ooze 
through  as  long  as  the  operation  is  continued.  When 
this  has  become  familiar  and  eafy,  take  the  blow-pipe, 
and  there  will  be  no  difficulty  in  maintaining  a  blaft  as 
uniform  as  a  fmith’s  bellows,  breathing  all  the  while 
through  the  noftrils.  The  only  difficulty  is  the  holding 
the  pipe  :  this  fatigues  the  lips ;  but  it  may  be  removed 
by  giving  the  pipe  a  convenient  ffiape,  a  pretty  flat  oval, 
and  wrapping  it  round  with  leather  or  thread. 

Another  phenomenon  depending  on  the  principles 
already  eftabliffied,  is  the  land  and  fea-breeze  in  the 
warm  countries. 

'  We  have  feen  that  air  expands  exceedingly  by  heat ; 
therefore  heated  air,  being  lighter  than  an  equal  bulk 
of  cold  air,  mull  rife  in  it.  If  we  lay  a  hot  ftone  in  the 
funffiine  in  a  room,  we  ffiall  obferve  the  ffiadow  of  the 
ftone  furrounded  with  a  fluttering  ffiadow  of  different 
degrees  of  brightnefs,  and  that  this  flutter  rifes  rapidly 
in  a  column  above  the  ftone.  If  we  hold  an  extinguiffi- 
ed  candle  near  the  ftone,  we  {hall  fee  the  fmoke  move 
towards  the  ftone,  and  then  afcend  up  from  it.  Now, 
fuppofe  an  ifland  receiving  the  firft  rays  of  the  fun  in  a 
perfe&ly  calm  morning  ;  the  ground  will  foon  be  warm¬ 
ed,  and  will  warm  the  contiguous  air.  If  the  ifland  be 
mountainous,  this  effeft  will  be  more  remarkable  ;  be- 
caufe  the  inclined  fides  of  the  hills  will  receive  the  light 
more  directly :  the  midland  air  will  therefore  be  moft 
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warmed:  the  heated  air  will  rife,  and  that  in  the  Effedtsof 
middle  will  rife  fafteft;  and  thus  a  current  of  air  upwards  -  U  fure.fe* 
will  begin,  which  muft  be  fupphed  by  air  coming  m  from  „ 
all  fides,  to  be  heated  and  to  rife  in  its  turn ;  and  thus 
the  morning  fea-breeze  is  produced,  and  continues  all 
day.  This  current  will  frequently  be  reverfed  during 
the  night,  by  the  air  cooling  and  gliding  down  the  fides 
of  the  hills,  and  we  ffiall  have  the  land-breeze.  *  358 

It  is  owing  to  the  fame  caufe  that  we  have  a  circuia-  Circulation 
tion  of  air  in, mines  which  have  the  mouths  of 
ffiafts  of  unequal  heights.  The  temperature  underground 
is  pretty  conftant  through  the  whole  year,  while  that  of 
the  atmofphere  is  extremely  variable.  Now,  fuppofe  a 
mine  having  a  long  horizontal  drift,  communicating  be* 
tween  two  pits  or  ftiafts,  and  that  one  of  thefe  {hafts  ter¬ 
minates  in  a  valley,  while  the  other  opens  on  the  brow 
of  a  hill  perhaps  1 00  feet  higher.  Let  us  further  fup¬ 
pofe  it  fummer,  and  the  air  heated  to  65°,  while  the 
temperature  of  the  earth  is  but  45°  ;  this  laft  will  be 
alfo  the  temperature  of  the  air  in  the  {hafts  and  the 
drift.  Now,  fince  air  expands  nearly  24  parts  in  10000 
by  one  degree  of  heat,  we  {hall  have  an  odds  of  preffurc 
at  the  bottom  of  the  two  {hafts  equal  to  nearly  the  20th 
part  of  the  weight  of  a  column  of  air  ICO  feet  high 
(100  feet  being  fuppofed  the  difference  of  the  heights  of 
the  ffiafts).  This  will  be  about  fix  ounces  on  every  fquare 
foot  of  the  fe&ion  of  the  ffiaft.  If  this  preffure  could 
be  continued,  it  would  produce  a  prodigious  current  of 
air  down  the  long  ffiaft,  along  the  drift,  and  up  the 
ffiort  ffiaft.  The.  weight  of  the  air  ading  through  100 
feet  would  communicate  to  it  the  velocity  of  80  feet 
per  fecond :  divide  this  by  s/ 20,  that  is,  by  4,5,  and 
we  ffiall  have  1 8  feet  per  fecond  for  the  velocity :  this  is 
the  velocity  of  what  is  called  a  b rifle  gale.  This  preffure 
would  be  continued,  if  the  warm  air  which  enters  the 
long  ffiaft  were  cooled  and  condenfed  as  faft  as  it  comes 
in;  but  this  is  not  the  cafe.  It  is  however  cooled  arid 
condenfed,  and  a  current  is  produced  fufficient  to  make 
an  abundant  circulation  of  air  along  the  whole  paffage ; 
and  care  is  taken  to  difpofe  the  ffiafts  and  condud  the 
paffages  in  fucli  a  manner  that  no  part  of  the  mine  is 
out  of  the  circle.  When  any  new  lateral  drift  is  made, 
the  renewal  of  air  at  its  extremity  becomes  more  imper- 
fed  as  it  advances;  and  when  it  is  carried  a  certain  length, 
the  air  ftagnates  and  becomes  fuffocating,  till  either  a 
communication  can  be  made  with  the  reft  of  the  mine, 
or  a  ffiaft  be  made  at  the  end  of  this  drift. 

As  this  current  depends  entirely  on  the  difference  of 
temperature  between  the  air  below  and  that  above,  it 
muft  ceafe  when  this  difference  ceafes.  Accordingly, 
in  the  fpring  and  autumn,  the  miners  complain  much  of 
ftagnation  ;  but  in  fummer  they  never  want  a  current 
from  the  deep  pits  to  the  {hallow,  nor  in  the  winter 
a  current  from  the  ffiallow  pits  to  the  deep  ones.  It 
frequently  happens  alfo,  that  in  mineral  countries  the 
chemical  changes  which  are  going  on  in  different  parts 
of  the  earth  make  differences  of  temperature  fufficient 
to  produce  a  fenfible  current. 

’  It  is  eafy  to  fee  that  the  fame  caufes  muft  produce 
a  current  down  our  chimneys  in  fummer.  The  chim¬ 
ney  is  colder  than  the  fummer  air,  and  muft  therefore 
condenfe  it, 


and  it  will  come  down  and  run  out  at  the  3*9 

j  •  1  T he  nan 

doors  and  windows. 


of  what  i 


And  this  naturally  leads  us  to  confider  a  very  impor-  ca]kd  th 
tant  effect  of  the  expanfion  and  confequent  afeent  of  air  draught 
*  by  chimney 


PNEUMATICS 

ncya'^TheTil7  which’E "coitribWedTo ' tiLtfSZ  SuS'lSif"  °*  t  %ht  flamC  of  tbe  fueI  at 
y—  of  fuel  »nuft  be  intenfdy  heated,  and  will  rife  in  thf  intotfie  C°ntradfa"S  greatly  the  paffage  Air’,  pref. 

atmofphere.  _  This  will  alfo  be  the  cafe  with  much  of  traftW  way°f  d°t"g  this  is  by  con*  ^ure* 

the  furrounding  air  which  has  come  very  near  the  fire  mere  g  i**  tlnc.,c"w°r*c  on  each  fide  behind  the  mantle- 
although  not  in  contaft  with  ,V  Tf  7.1  HH.Ju!  ^\he  backo^h'  ‘°  #  narTOW  *«“**»“.  ha- 


al though  not  in  contnft  with  it.  If  this  heated  air  be’ 
made  to  rife :  in  a  pipe,  it  will  be  kept  together,  and 
therefore  will  not  foon  cool  and  collapfe  t  thus  we  lhall 
obtain  a  long  column  of  light  air,  which  will  rife  with 
a  force  fo  much  the  greater  as  the  column  is  longer  or 
more  heated.  Therefore  the  taller  we  make  the  chimney, 
or  the  hotter  we  make  the  fire,  the  more  rapid  will  be 
the  current,  or  the  draught  or  fuftion,  as  it  is  injudi- 
cioufly  called,  will  be  fo  much  the  greater.  The  afcen- 
fional  force  is  the  difference  between  the  weight  of  the 
column  of  heated  air  in  the  funnel  and  a  column  of 
the  iurrounding  atmofphere  of  equal  height.  We  iu- 
creafethe  draught,  therefore,  byincreafing  the  perpen- 
^CJ‘_a1r7t,pht  of.the  chimney.  Its  length  in  a  hori¬ 


zontal  direSion  gives  no  increafe,  l^lXcontlT  ^“he^e  ^  T  rZI 

dimimfhes  the  draught  by  cooling  the  air  before*  nidh  A  frZ  ^  more  or  lefs  .ra- 

pets  into  thp  pfFbAbr/*  a  „  „  P  )  •  -A-  free  paflapfe  of  half  an  inrh  will 


.  ,n  ,  iiw-iccuc,.  Dut,  on  tne  contrary* 

Amimtoes  the  draught  by  cooling  the  air  before  it 

•  rsr°  Lhe  ffeftlve  Part  of  the  funnel.  We  increafe 
the  draught  alfo  by  obliging  all  the  air  which  enters  the 
chimney  to  come  very  near  the  fuel ;  therefore  a  low 
mande-piece  will  produce  this  effeft ;  alfo  filling  up 
all  the  fpaces  on  each  fide  of  the  grate.  When  much 
air  gets  in  above  the  fire,  by  having  a  lofty  mantle- 
pece  the  general  mafsof  air  in  the  chimney  cannot  be 
much  heated.  Hence  it  muff  happen  that  the  greateft 
draught  will  be  produced  by  bringing  down  the  mantle- 
p  ece  to  the  very  fuel ;  but  this  converts  a  fire-place 
mto  a  furnace,  and  by  thus  fending  the  whole  air  through 
the  fuel,  caufes  it  to  burn  with  great  rapidity,  pro- 
ducing  a  prodigious  heat;  and  this  producing  an  in¬ 
creafe  of  afcenfional  force,  the  current  becomes  furiouf- 
ly  rapid,  and  the  heat  and  confumption  of  fuel  im- 
f  if6'  A"?  bre-pJace  be  a  cube  of  a  foot  and  a 
Md  and  the  front  clofed  by  a  door,  fo  that  all  the  air 
muff  enter  through  the  bottom  of  the  grate,  a  chim- 
ncy  o  15  or  20  feet  high,  and  fufficiently  wide  to 

fhrouJriftf  fi°  aU  -ne  exPanded  air  wb!ch  can  pafs 
through  the  fire,  will  produce  a  current  which  will 

[Tj  ,  hlTder’  a"d  ?  beat  fufficient  t0  nin  the  whole 
miide  into  a  lump  of  glafs. 

All  that  is  necefiary,  however,  in  a  chamber  fire- 
L  ,  ’  1S  a,  cufrent  filfficiently  great  for  carrying  up  the 
fmoke  and  vitiated  air  of  the  fuel.  And  as  we  want 
aho  the  enlivening  flutter  and  light  of  the  fire,  we 

fT  tl7uCh/mnerP,eCe  1x3 th  a  much  greater  height 
and  width  than  what  is  mprplv  £ _ •  ® 


.  .  ,  t>  w  a  “diiuw  parallelogram,  ha- 

vmg  the  back  of  the  vent  for  one  of  its  long  fides. 
Make  an  iron  plate  to  fit  this  hole,  of  the  fame  length, 
but  broader,  fo  that  it  may  lie  Hoping,  its  lower  edge 
being  in  contafl.  with  the  forefide  of  the  hole,  and  its 
upper  edge  leaning  on  the  back  of  the  vent.  In  this 
pofition  it  fhuts  the  hole  entirely.  Now  let  the  plate 
have  a  hinge  along  the  front  or  lower  edge,  and  fold  up 
hke  the  lid  of  a  cheft.  We  fhall  thus  be  able  to  en! 

rTfm  hf  Pa  r“Se  f  pl?farc'  .  In  a  fire-place  fit  for  a 
.  ,  0  24  feet  by  ib,  if  this  plate  may  be  about  18 

inches  long  from  fide  to  fide,  and  folded  back  within 

allow  a7nCh  and  l  ¥f  of  the  wall,  this  will 
allow  paffage  for  as  much  air  as  will  keep  up  a  very 

;  and  by  raifing  or  lowering  this  Regi- 
ster,  the  fire  mav  Vip  marl**  _ 1  r 


.  — j  —  more  or  leis  ra- 

pidly.  A  free  paffage  of  half  an  inch  will  be  fufficient 
in  weather  that  is  not  immoderately  cold.  The  prin- 

tWtK11  V'hlCu.  dl'.S  .conftniaion  produces  its  effed  is, 
that  the  an-  which  is  in  the  front  of  the  fire,  and  much 

n>  's  not.  all°wed  to  get  into  the  chimney, 
where  it  would  be  immediately  hurried  up  the  vent, 

roUo7lfeSTh-t0jthl,CeillnS-andi3  diffufed  over  the  whole 
,°°h?  nu  d°uble.  motlon  of  the  air  may  be  diftind- 
ly  obferved  by  opening  a  little  of  the  door  and  holding 
a  candle  ,n  the  way.  If  the  candle  be  held  near  thf 
floor,  the  flame  will  be  blown  into  the  room  ;  but  if 

outward^  ^  d°°r’  the  -iU  U  blown  - 

m JfU fo1 1 hefo°t^  pei^C^  n?ftb°d  °P  warming  an  apart-  Deferfotion 
in  the  rh  f  i  e™Peraje  chmates,  where  we  can  indulge  o{  a 
m  the  cheerfulnefs  and  fweet  air  produced  by  an  open  erate  or 
fire,  is  what  we  call  a  ftove-grate,  and  our  ndghbofrSch3pelle* 

tontheecCh°mTntCa11  ‘V-Chapelle’  from  its  refemblance 
to  the  chapels  or  oratories  in  the  great  churches. 

he  m,  grCa1t  chlmney‘P*ece,  which,  in  this  cafe,  may 

fitted  uD  fontIarfr  ,n  °rdmary>  is  a  Smaller  one 
fitted  up  in  the  fame  ftile  of  ornament,  but  of  a  fize 

no  greater  than  is  fufficient  for  holding  the  fuel.  The 
fides  and  back  of  it  are  made  of  iron  (caff  iron  is 
preferable  to  hammered  iron,  becaufe  it  does  not  fo  rea¬ 
dily  calcine),  and  are  kept  at  a  fmall  diftance  from  the 
ides  and  back  of  the  main  chimney-piece,  and  are  con 


the  fmoke,  only  whhmg  to,h,ve  the  cment  fufficiently  tffi  it  rife,  ll  ,  '  ""“'"B  »f  the  numtle-piece 
determinate  and  fteady  for  countera&inir  anv  occafion^  nev  p  ‘  *  •  n  ie  maP^e‘Plece  o£  the  main  chim- 
tendency  which  it  may  fometimes  have  tf  come  into  the  T  0r  dampe^plate 

room.  By  allowing  a  greater  quantity  of  air  to  get  into  regiftef  is  that  wWh^V*18’  ThC  beft  f°nn  of  thIs 
the  chimney*  heated  onlv  tn  a  j _ ®  lter  is  tliat  "hich  we  have  recommended  for  an  or¬ 
dinary  fire-nlarp.  U _ •  .  •  .  7  U1 


J  :  ’“‘S, s1  tdLcr  Huantl^y  ot  air  to  get  into 
tiie  chimney,  heated  only  to  a  moderate  degree,  we  pro- 
duce  a  more  rapid  renewal  of  the  air  of  the  room: 
did  we  oblige  it  to  come  fo  much  nearer  the  fire  as  to 
produce  the  fame  renewal  of  the  air  in  confequence  of 
anwreraP.d  ament,  we  ffiould  produce  an  inconve- 

n  eat  heat.  But  in  this  country,  where  pit-coal  is  in 
general  fo  very  cheap,  we  carry  this  indulgence  to  an 

5fTne{  r°r  ,ratber  we  have  not  fiudied  how  to  get 
all  the  defired  advantages  with  economy.  A  much 
fmaller  renewal  of  air  than  we  commonly  produce  is 
abundantly  wholefome  and  plciffant,  and  we  may  have 


j;  r  i  ,  ,  av,“  1  c'-uinmenaeu  tor  an  or- 

front7  foThPr\haV'n?  itS  axis  or  joint  clofe  at  the 
.  t  •  that  when  it  is  open  or  turned  up,  the  burnt 
air  and  fmoke  linking  it  obliquely,  are  dfredled  with 
certainty  into  the  vent,  without  any  rilk  of  reverbera 
ting  and  coming  out  into  the  room.  All  the  reft  of 
.he  .e„e fliu,  up  b,  iron  pl„e.  bHck-lS  „„  % 

fll  jb  e-&a. of  .thl’9  conftruftion  is  very  obvious.  The  vff  7  e 

fides  ofe‘the  LTw'rt,”"’8  WI’th  the  back  a"dlts-" 

they  heat  thf  a,V  bl caVhem  t0  a  great  degree,  and  ftruaioa. 
tiiey  heat  the  an  contiguous  to  them.  This  lieated 
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of  air  cunnot  get  up  the  vent,  bccaufe  the  paDTages  above 
AJr’»  piefV  thefe  fpaces  are  {hut  up.  It  therefore  conies  out  into 
.  i  ^c<  tlie  room ;  fome  of  it  goes  into  the  real  fire-place  and 
*  is  carried  up  the  vent,  and  the  reft  rifes  to  the  ceiling 
and  is  diffufed  over  the  room. 

It  is  furprifing  to  a  perfon  who  does  not  confider 
it  with  fkill  liow  powerfully  this  grate  warms  a  room. 
Eefs  than  one-fourth  of  the  fuel  confumed  in  an  ordi¬ 
nary  fire-place  is  fufficient;  and  this  with  the  fame 
cheerful  blazing  hearth  and  falutary  renewal  of  air.  It 
even  requires  attention  to  keep  the  room  cool  enough. 
The  heat  communicated  to  thofe  parts  in  contact  with 
the  fuel  is  needlefslv  great;  and  it  will  be  atconfiderable 
improvement  to  line  this  part  with  very  thick  plates 
of  caft  iron,  or  with  tiles  made  of  fire-clay  which  will 
not  crack  with  the  heat.  Thefe,  being  very  bad  con- 
dudors,  will  make  the  heat,  ultimately  communicated 
to  the  air,  very  moderate.  If,  with  all  thefe  precau¬ 
tions,  the  heat  fhould  be  found  too  great,  it  may  be 
brought  under  perfed  management  by  opening  palfages 
into  the  vent  From  the  lateral  fpaces.  Thefe  may  be 
valves  or  trap-doors  moved  by  rods  concealed  behind 
the  ornaments. 

Thus  we  have,  a  fire-place  under  the  moft  complete 
regulation,  where  we  can  always  have  a  cheerful  fire 
without  being  for >a  quarter  of  an  hour  incommoded  by 
the  heat ;  and  we  can  as  quickly  raife  our  fire*  when 
too  low,  by  hanging  on  a  plate  of  iron  on  the  front, 
which  fh all  reach  as  low  as  the  grate.  This  in  five  mi¬ 
nutes  will  blow  up  the  fire  into  a  glow ;  and  the  plate 
may  be  fent  out  of  the  room,  or  fet  behind  the  ftove- 
grate  .out  of  fight. 

The  propriety  of  inclofing  the  afii-pit  is  not  fo  ob¬ 
vious  ;  but  if  this  be  not  done,  the  light  allies,  not 
finding  a  ready  paftage  up  the  chimney,  will  come  out 
into  the  room  along  with  the  heated  air. 

We  do  not  confider  in  this  place  the  various  extra¬ 
neous  circumftances  which  impede  the  current  of  air 
in  our  chimneys  and  produce  fmoky  houfes :  thefe 
will  be  treated  of,  and  the  methods  of  removing  or 
remedying  them,  under  the  article  Smoke.  We  con¬ 
fider  at  prefent  only  the  theory  of  this  motion  in  ge¬ 
neral,  and  the  modifications  of  its  operation  arifing  from 
the  various  purpofes  to  which  it  may  be  applied. 

Mode  of  Under  this  head  we  {hall  next  give  a  general  ac* 
warming  count  and  defeription  of  the  method  of  warming  apart- 
?Pa[^estS  ments  by  ftoves.  A  Stove  in  general  is  a  fire-place 
^  %QS'  {hut  up  on  all  fides,  having  only  a  paftage  for  admitting 
the  air  to  fupport  the  fire,  and  a  tube  for  carrying  off 
th$  vitiated  air  and  fmoke  5  and  the  air  of  the  room 
is  warmed  by  coming  into  contaCl  with  the  outiide  of 
the  ftove  and  flue.  The  general  principle  of  conftruc- 
tion,  therefore,  is  very  fimple.  The  air  muft  be  made 
to  come  into  as  clofe  contact  as  poffible  with  the  fire,  or 
even  to  pafs  through  it,  and  this  in  fuch  quantities  as 
juft  to  confume  a  quantity  of  fuel  fufficient  for  produ¬ 
cing  the  heat  required  5  and  the  ftove  muft  be  fo  con- 
ilru&ed,  that  both  the  burning  fuel  and  the  air  which 
lias  been  heated  by  it  {hall  be  applied  to  as  extenfive 
a  furface  as  poffible  of  furnace,  all  in  contact  with  the 
air  of  the  room  ;  and  the  heated  air  within  the  ftove 
muft  not  be  allowed  to  get  into  the  funnel  which  is  to 
carry  it  off  till  it  is  too  much  cooled  to  produce  any 
conliderable  heat  on  the  outfide  of  the  ftove. 

Iu  this  temperate  climate  no  great  ingenuity  is  ne- 
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ceffary  for  warming  an  ordinary  apartment  j  and  (love*  EfM*  ef 
are  made  rather  to  pleafe  the  eye  as  furniture  than  as 
economical  fiibftitutes  for  an  open  fire  of  equal  calori-  J 

fic  power.  But  our  neighbours  on  the  continent,  and 
efpecially  towards  the  north,  where  the  cold  of  winter 
is  intenfe  and  fuel  very  dear,  have  bellowed  much  at-; 
tention  on  their  conftru&ion,  and  have  combined  inge¬ 
nious  economy  with  every  elegance  of  form.  Nothing  can 
be  handfomer  than  the  ftoves  of  Fayencerie  that  are  tp 
be  feen  in  French  Flanders,  or  the  Ruffian  ftoves  at  St 
Peterfourgh,  finiflied  in  ftucco.  Our  readers  will  not, 
therefore,  be  difpleafed  with  a  defeription  of  them. 

In  this  place,  however,  we  {hall  only  confider  a  ftove  in 
general  as  a  fubjeCl  of  pneumatical  difeuflion,  and  we 
refer  our  readers  to  the  article  Stove  for  an  account 
of  them  as  articles  of  domeftic  accommodation.  .  •  3<>3 

The  general  form,  therefore,  of  a  ftove,  and  of  which 
all  others  are  only  modifications  adapted  to  circum-j^™°  1 
fiances  of  utility  or  tafte,  is  as  follows  ; 

MIKJLi  (fig.  62.)  is  a  quadrangular  box  of  any  fize  Plate 
in  the  dire&ions  MIpIK.  The  infide  width  from  front  CCCCV* 
to  back  is  pretty  conftant,  never  lefs  than  ten  inches, 
and  rarely  extending  to  20;  the  included  fpace  is  di¬ 
vided  by  a  great  many  partitions.  The  loweft  chamber 
AB  is  the  receptacle  for  the  fuel,  which  lies  on  the 
bottom  of  the  ftove  without  any  grate  :  this  fire-place 
has  a  door  AO  turning  on  hinges,  and  in  this  door  is 
a  very  fmall  wicket  P :  the  roof  of  the  fire-place  ex¬ 
tends  to  within  a  very  few  inches  of  the  farther  end, 
leaving  a  narrow  paffage  B  for  the  flame.  The  next 
partition  c  C  is  about  eight  inches  higher,  and  reaches 
almofl  to  the  other  end,  leaving  a  narrow  paffage  for 
the  flame  at  G.  The  partitions  are  repeated  above,  at 
the  diftance  of  eight  inches,  leaving  paffages  at  the 
ends,  alternately  difpofed  as  in  the  figure ;  the  laft  of 
them  H  communicates  with  the  room  vent.  This  com¬ 
munication  may  be  regulated  by  a  plate  of  iron,  which 
can  be  Aid  acrofs  it  by  means  of  a  rod  or  handle  which 
comes  through  the  fide.  Tlie  more  ufual  way  of  {hut¬ 
ting  lip  this  paffage  is  by  a  fort  of  pan  or  bowl  of  earthen 
ware,  which  is  whelmed  over  it  with  its  brim  refting  in 
fand  contained  in  a  groove  formed  all  round  the  hole. 

This  damper  is  introduced  by  a  door  in  the  front,  which 
is  then  fhut.  The  whole  is  fet  on  low  pillars,  fo 
that  its  bottom  may  be  a  few  inches  from  the  floor  of 
the  room  :  it  is  ufually  placed  in  a  corner,  and  the 
apartments  are  fo  difpofed  that  their  chimneys  can  be 
joined  in  Hacks  as  with  us. 

Some  ftraw  or  wood-fhavings  are  firfl  burnt  on  tlie 
hearth  at  its  farther  end.  This  warms  tlie  air  in  the 
ftove,  and  creates  a  determined  current.  The  fuel  is 
then  laid  on  the  hearth  clofe  by  the  door,  and  pretty 
much  piled  up.  It  is  now  kindled  ;  and  the  current  be¬ 
ing  already  cGreCled  to  the  vent,  there  is  no  danger  of 
any  fmoke  coming  out  into  tlie  room.  Effectually  to 
prevent  this,  the'  door  is  {hut,  and  tlie  wicket  P  open-' 
ed.  The  air  fupplied  by  this,  being  dire&ed  to  the 
middle  or  bottom  of  the  fuel,  quickly  kindles  it,  and 
the  operation  goes  on.  *g^ 

The  aim  of  this  conftruClion  is  very  obvious.  The  Aim  and 
flame  and  heated  air  are  retained  as  long  as  poffible effed:*  of 
within  the  body  of  the  ftove  by  means  of  the  long 
fages  ;  and  the  narrownefs  of  thefe  paffages  obliges  the 
flame  to  come  in  contaCTwith  every  particle  of  foot,  fo 
as  to  confume  it  completely,  and  thus  convert  the  whole 

combuftible 
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^flTefts  of  combuftible  matter  of  the  fuel  Into  heat.  For  want  of 
Ai-rref-  this  a  very  confiderable  portion  of  our  fuel  is  wafted  by 
v  -w~—  our  °Pen  ftres,  even  under  the  very  beft  management ; 

the  foot  which  fticks  to  our  vents  is  very  inflammable, 
and  a  pound  weight  of  it  will  give  as  much  if  not  more 
heat  than  a  pound  of  coal.  And  what  fticks  to 
our  vents  is  very  inconfiderable  in  comparifon  with 
what  efcapes  unconfumed  at  the  chimney  top.  In 
fires  of  green  wood,  peat,  and  fome  kinds  of  pit-coal, 
nearly  -f  of  the  fuel  is  loft  in  this  way ;  but  in  thefe 
lloves  there  is  hardly  ever  any  mark  of  foot  to  be  feen  ; 
and  even  this  fmall  quantity  is  produced  only  after 
lighting  the  fires.  The  volatile  inflammable  matters 
are  expelled  from  parts  much  heated  indeed,  but  not  fo 
hot  as  to  burn  ;  and  fome  of  it  charred  or  half-burnt 
cannot  be  any  further  confumed, being  enveloped  in  flame 
and  air  already  vitiated  and  unfit  for  combullion.  But 
when  the  ftove  is  well  heated,  and  the  current  brifk,  no 
part  of  the  foot  efcapes  the  a&ion  of  the  air. 

The  hot  air  retained  in  this  manner  in  the  body  of 
the  ftove  is  applied  to  its  fides  in  a  very  extended  furface. 
To  increafe  this  ftill  more,  the  ftove  is  made  narrower 
from  front  to  back  in  its  upper  part ;  a  certain  breadth 
is  neceflary  below,  that  there  may  be  room  for  fuel.  If 
this  breadth  were  preferred  all  the  way  up,  much  heat 
would  be  loft,  becaufe-  the  heat  communicated  to  the 
partitions  of  the  ftove  does  no  good.  By  diminifliing 
their  breadth,  the  proportion  of  ufeful  furface  is  increafed. 
The  whole  body  of  the  ftove  may  be  confidered  as  a 
long  pipe  folded  up,  and  its  efleft  would  be  the  greateft 
poffible  if  it  really  were  fo;  that  is,  if  each  partition  cC, 
dY)y  See.  were  fplit  into  two,  and  a  free  paffage  allowed 
between  them  for  the  air  of  the  room.  Something  like 
this  will  be  obferved  afterwards  in  fome  German  ftoves. 

It  is  with  the  fame  view  of  making  an  extenfive  ap¬ 
plication  of  a  hot  furface  to  the  air,  that  the  ftove  is  not 
built  in  the  wall,  nor  even  in  contaft  with  it,  nor  with 
the  floor :  for  by  its  detached  fituation,  the  air  in  con- 
ta6l  with  the  back,  and  with  the  bottom  (where  it  is 
hotteft),  is  warmed,  and  contributes  at  leaft  one  half  of 
the  whole  effeft  ;  for  the  great  heat  of  the  bottom 
makes  its  efFea  on  the  air  of  the  room  at  leaft  equal 
to  that  of  the  two  ends.  Sometimes  a  ftove  makes 
part  of  the  wall  between  two  fmall  rooms,  and  is  found 
fufficient. 

It  muft  J?e  remarked,  on  the  whole,  that  the  efFeft  of 
a  ftove  depends  much  on  keeping  in  the  room  the  air 
already  heated  by  it.  This  is  fo  remarkably  the  cafe, . 
that  a  fmall  open  fire  in  the  fame  room  will  be  fo  far 
from  inCreallng  its  heat,  that  it  will  greatly  diminifh  it; 
it  .  will  even  draw  the  warm  air  from  a  fuite  of  ad¬ 
joining  apartments.  This  is  diftin&ly  obferved  in  the 
Iroufes  of  the  Englifti  merchants  in  St  Peterfburgh ; 
their  habits  of  life  in  Britain  make  them  uneafy  without 
an  open  fire  in  their  fitting  rooms;  and  this  obliges*  them 
to  heat  all  their  ftoves  twice  a  day,  and  their  houfes  are 
cooler  than  thofe  of  the  Ruffians  who  heat  them  only 
once.  In  many  German  houfes,  efpecially  of  the  lower 
clafs,  the  fire-place  of  the  ftove  does  not  open  into  the 
room,  but  into  the  yard  or  a  lobby,  where  all  the  fires 
are  lighted  and  tended ;  by  this  means  is  avoided  the 
expence  of  warm  air  which  muft  have  been  carried  off 
by  the  ftove  but  it  is  evident,  that  this  muft  be  very 
*wpleafant,  and  cannot  be  wholefomC.  We  muft  breathe 
fche Tame  quantity  of  ftagnant  air  loaded  with  all  the  va- 
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pours  and  exhalations  which  muft  be  produced  in  every  Efik&s  *>f 
inhabited  place.  Going  into  one  of  thefe  houfes  from  Air’s  prcC. 
the  open  air, .  is  like  putting  one’s  head  into  a  ftew-pan  furc>  f 

or  under  a  pie-cruft,  and  quickly  naufeates  us  who  are  * 
accuftomed  to  frefh  air  and  cleanlinefs.  In  thefe  coun¬ 
tries  it  is  a  matter  almoft  of  necefiity,  to  fumigate  the 
rooms  with  frankfncenfe  and  other  gums  burnt.  The 
cenfer  in  ancient  worfhip  was  in  all  probability  an  utenfil 
introduced  by  necefiity  for  fweetening  or  rendering  to¬ 
lerable  the  air  of  a  crouded  place  :  and  it  is  a  conftant 
pra&ice  in  the  Ruffian  houfes  for  afervant  to  go  round 
the  room  after  dinner,  waving  a  cenfer  with  fome  gums 
burning  on  bits  of  charcoal. 

The  account  now  given  of  ftoves  for  heating  rooms,  Of  hot* 
and.  of  the  circumftances  which  muft  be  attended  to  in  in 
their  conftru&ion,  will  equally  apply  to  hot  walls  in  |frdeni”g^ 
gardening,  whether  within  or  without  doors.  The  on-  &C* 
ly  new  circumftance  which  this  employment  of  a  flue  in¬ 
troduces,  is  the  attention  which  muft  be  paid  to  the  equa¬ 
bility  of  the  heat,  and  the  gradation  which  muft  be  ob- 
ferved  in  different  parts  of  the  building.  The  heat  in  the 
flue  gradually  dimi  taffies  as  it  recedes  from  the  fire-place, 
becaufe  it  is  continually  giving  out  heat  to  the  flue.  It 
mufi  therefore  be  fo  conduced  through  the  building  by 
frequent  returns,  that  in  every  part  there  may  be  a 
mixture  of  warmer  and  cooler  branches  of  the  flue,  and 
the  final  chimney  fhould  be  clofe  by  the  fire-place.  It 
would,  however,  be  improper  to  run  the  flue  from  the 
end  of  the  floor  up  to  the  ceiling,  where  the  fecond  ho¬ 
rizontal  pipe  would  be  placed,  and  then  return  at  down¬ 
ward  again  and  make  the  third  horizontal  flue  adjoining 
to  the  fir  ft,  &c.  This  would  make  the  middle  of  the  ' 
wall  the  coldeft.  If  it  is  the  flue  of  a  greenhoufe,  this  - 
would  be  highly  improper,  becaufe  the  upper  part  of 
the  wall  can  be  very  little  employed  ;  and  in.  this  cafe  it 
is  better  to  allow  the  flue  to  proceed  gradually  up  the 
wall  in  its  different  returns,  by  which  the.  loweit  part 
would  be  the  warmeft,  and  the  heated  air  will  afeend 
among  the  pots  and  plants  ;  but  in  a  hot  wall,  where 
the  trees  are  to  receive,  heat  by*conta£,  fome  approxi- 
mat  ion  to  the  above  method  may  be  ufeful... 

In  the  hypocaufta  and  fudaria  of  the  Greeks  and  Ro¬ 
mans,  the  flue  was  conduced  chiefly  under  the  floors.  , , 

Malt-kilns  are  a  fpecies  of  fto-ve  which  merit:  our  at*  M jit-kiln*  ■ 
tention.  Many  attempts  have  been  made  to  improve-®  species  of  : 
them  on  the  principal  of  flue  ftoves;  bat  they  haveftove* 
been  unfuccefsful,  becaufe  heat  is  not  what  is  chiefly 
wanted  in  malting  :  it  is  a  copious  current  of  very  dry- 
air  to  carry  off  the  moifture.  We  muft  refer  the  exa¬ 
mination- of  this  fubjeft  alfo  to  the  article  Stove,  and 
proceed  to  confider  the  current  of  heated  air  in  the  chief 
varieties  of  furnaces. 

All  that  is  to  be  attended  to  in  the  different'  kinds  of  Of  ih/cur- 
melting  furnaces  is,  that  the  current  of  air  be  fufficiently  rent  of  air 
rapid,  and  that  it  be  applied  in  as  extenfive  a  furface  asin  meiting 
poffible  to  the  fubftance  to  be  melted.  The  more  rapid  furnaces* 
the  current  it  is  the  hotter,  becaufe  it  is  confuming 
more  fuel ;  and  therefore  its  effeft  increafes  in  a  higher 
proportion  than  its  rapidity.  It  is  doubly  effe&ual  if 
twice  as  hot ;  and  if  it  then  be  twice  as  rapid,  there  is 
twice  the  quantity  of  doubly  hot  air  applied  to  the  fub- 
jed  ;  it  would  therefore  be  four  times  more  powerful. 

This  is  procured  by  railing  the  chimney  of  the  furnace 
to  a  greater  height.  The  cloie  application  of  it  to  the 
fubjed  can  hardly  be  laid  down  in  general  terms,  be-  - 
—  caufsc 
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EffefH  of  caufe  it  depends  on  the  precifc  circumflances  of  each 

furr  ■ cafe- 

i - v - In  reverberatory  furnaces,  fuch  as  refining  furnaces 

368  for  gold,  filver,  and  copper,  the  flame  is  made  to  play 
In  revcrbf-over  the  furface  of  the  melted  metal.  This  is  produced 
naces^  ^  cntl*re^y  by  t^ie  ^orm  t^ie  furnace,  by  making  the  arch 
of  the  furnace  as  low  as  the  circumflances  of  the  mani¬ 
pulation  will  allow  (See  Furnace,  p.  509.).  Ex¬ 
perience  has  pointed  out  in  general  the  chief  circum¬ 
flances  of  their  conftru&ion,  viz.  that  the  fuel  fhould  be 
at  one  end  on  a  grate,  through  which  the  air  enters  to 
maintain  the  fire  ;  and  that  the  metal  fhould  be  placed 
on  a  level  floor  between  the  fuel  and  the  tall  chimney 
which  produces  the  current.  But  there  is  no  kind  of 
furnace  more  variable  in  its  effe£l,  and  almolt  every  place 
has  a  fmall  peculiarity  of  conftru£lion,  on  which  its  pre- 
0  eminence  is  refted.  This  has  occaiioned  many  whimfi- 

cal  varieties  in  their  form.  This  uncertainty  feems  to 
depend  much  on  a  circumllance  rather  foreign  to  our 
t  prefent  purpofe  ;  but  as  we  do  not  obferve  it  taken  no¬ 

tice  of  by  mineralogical  writers,  we  beg  leave  to  men¬ 
tion  it  here.  It  is  not  heat  alone  that  is  wanted  in  the 
refining  of  filver  by  lead,  for  inftanee.  We  mull 
make  a  continual  application  to  its  furface  of  air,  which 
has  not  contributed  to  the  combuflion  of  the  fuel.'  Any 
quantity  of  the  hottefl  air,  already  faturated  with  the 
fuel,  may  play  on  the  furface  of  the  metal  for  ever,  and 
keep  it  in  the  ftate  of  moll  perfedl  fufion,  but  without 
refining  it  in  the  leafl.  Now,  in  the  ordinary  conftruc- 
tion  of  a  furnace,  this  is  much  the  cafe.  If  the  whole 
sir  has  come  in  by  the  grate,  and  paffed  through  the 
middle  of  the  fuel,  it  can  hardly  be  otherwiie  than  near¬ 
ly  faturated  with  it ;  and  if  air  be  alfo  admitted  by  the 
door  (which  is  generally  done  or  fomething  equivalent), 
the  pure  air  lies  above  the  vitiated  air,  and  during  the 
paffage  along  the  horizontal  part  of  the  furnace,  and 
along  the  furface  of  the  metal,  it  ftill  keeps  above  it,  at 
leaft  there  is  nothing  to  promote  their  mixture.  Thus 
the  metal  does  not  come  into  contadl  with  air  fit  to  a6l 
on  the  bafe  metal  and  calcine  it,  and  the  operation  of 
refining  goes  on  ilowly.  Trifling  circumflances  in  the 
form  of  the  arch  or  canal  may  tend  to  promote  the 
jumbling  of  the  airs  together,  and  thus  render  the  ope¬ 
ration  more  expeditious  ;  and  as  thefe  are  but  ill  un- 
derftood,  or  perhaps  this  circumftance  not  attended  to, 
no  wonder  that  we  fee  thefe  confidered  as  fo  many  nof- 
trums  of  great  importance.  It  were  therefore  worth 
while  to  try  the  effe6l  of  changes  in  the  form  of  the 
roof  directed  to  this  very  circumflance.  Perhaps  fome 
little  prominence  down  from  the  arch  of  the  reverbera¬ 
tory  would  have  this  effect,  by  fuddenly  throwing  the 
current  into  confufion.  If  the  additional  length  of  pafr 
fage  do  not  cool  the  air  too  much,  we  fhould  think  that 
if  there  were  interpofed  between  the  fuel  and  the  re¬ 
fining  floor  a  paffage  twifled  like  a  cork-fcrew,  making 
juft  half  a  turn,  it  would  be  moft  effectual :  for  we  ima¬ 
gine,  that  the  two  airs,  keeping  each  to  their  refpedlive 
fides  of  the  paffage,  would  by  this  means  he  turned  up- 
fide  down,  and  that  the  pure  ftratuin  would  now  be  in 
contadl  with  the  metal,  and  the  vitiated  air  would  be 
369  above  it. 

And  in  the  The  ghfshoufe  furnace  exhibits  the  chief  variety  in 
fi!rra^°U^e  management  t^ie  current  of  heated  air.  I11  this 
it  is  neceffary  that  the  hole  at  which  the  workman  dips 
his  pipe  into  the  pot  ihall  be  as  hot  as.  any  part  of  the 
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furnace.  This  could  never  be  the  cafe,  if  the  furnace 
had  a  chimney  fituated  in  a  part  above  the  dipping-  Air* 
hole ;  for  in  this  cafe  cold  air  would  immediately  rufh 
in  at  the  hole,  play  over  the  furface  of  the  pot,  and  go 
up  the  chimney.  To  prevent  this  the  hole  itfelf  is  made 
the  chimney;  but  as  this  would  be  toofhort,  and  would 
produce  very  little  current  and  very  little  heat,  the  whole 
furnace  is  fet  under  a  tall  dome.  Thus  the  heated  air 
from  the  real  furnace  is  confined  in  this  dome,  and  con- 
ftitutes  a  high  column  of  very  light  air,  which  will  there¬ 
fore  rife  with  great  force  up  the  dome,  and  efcape  at 
the  top.  The  dome  is  therefore  the  chimney,  and  will 
produce  a  draught  or  current  proportioned  to  its  height. 

Some  are  raifed  above  an  hundred  feet.  When  all  the 
doors  of  this  houfe  are  ffiut,  and  thus  no  fupply  given 
except  through  the  fire,  the  current  and  heat  become 
prodigious.  This,  however,  cannot  be  done,  becaufe 
the  workmen  are  in  this  chimney,  and  muft  have  re- 
fpirable  air.  But  notwithftanding  this  fupply  by  the 
houfe-doors,  the  draught  of  the  real  furnace  is  vaftly 
tncreafed  by  the  dome,  and  a  heat  produced  fufficient 
for  the  work,  and  which  could  not  have  been  produced 
without  the  dome.  ^ 0 

This  has  be^n  applied  with  great  ingenuity  and  effedl  Improve, 
to  a  furnace  for  melting  iron  from  the  ore,  and  an  iron  meilt  of 
finery,  both  without  a  blaft.  The  common  blail  iron 
furnace  is  well  known.  It  is  a  tall  cone  with  the  apex  mating 
undermoft*  The  ore  and  fluxes  are  thrown  into  this 1  on  from 
cone  mixed  intimately  with  the  fuel  till  it  is  full,  and the  orc* 
the  blail  of  moft  powerful  bellows  is  diredled  iuto  the, 
bottom  of  this  cone  through  a  hole  in  the  fide.  The 
air  is  thrown  in  with  fuch  force,  that  it  makes  its  way- 
through  the  mafs  of  matter,  kindles  the  fuel  in  its  paf¬ 
fage,  and  fluxes  the  materials,  which  then  drop  down 
into  a  receptacle  below  the  blalt-hole,  and  thus  the  paf¬ 
fage  for  the  air  is  kept  unobftru&ed.  It  was  thought 
impoflible  to  produce  or  maintain  this  current  without 
bellows  ;  but  Mr  Cotterel,  an  ingenious  founder,  tried 
the  effedl  of  a  tall  dome  placed  over  the  mouth  of  the 
furnace,  and  though  it  was  not  half  the  height  of  many 
glafslioufe  domes  it  had  the  defired  effedl.  Confider- 
able  difficulties,  however,  occurred;  and  he  had  not  fur- 
mounted  them  all  when  he  left  the  neighbourhood  of 
Edinburgh,  nor  have  we  heard  that  he  lias  yet  brought 
the  invention  to  perfedlion.  It  is  extremely  difficult  to 
place  the  holes  below,  at  which  the  air  is  to  enter,  at 
fuch  a  precife  height  as  neither  to  be  choked  by  the 
melted  matter,  nor  to  leave  ore  and  ffones  below  them 
unmelted  ;  but  the  invention  is  very  ingenious,  and  will 
be  of  immenfe  fervice  if  it  can  be  perfedled  ;  for  in  ma¬ 
ny  places  iron  ore  is  to  be  found  where  water  cannot  be 
had  for  working  a  blaft  furnace.  ^71  I 

The  laft  application  which  we  fhall  make  of  the  cur-  Currents 
rents  produced  by  heating  the  air  is  to  the  freeing  mines,  air  aPPlicf 
fhips,  prifons,  &c.  from  the  damp  and  noxious  vapours  to.fre.e 
which  frequently  infeft  them.  fhips,  V 

As  a  drift  or  work  is  carried  on  in  the  mine,  let  ahn»,  &c 
trunk  of  dale  boards,  about  6  or  8  inches  fquare,  be  laid  °f  110li°l 
along  the  bottom  of  the  drift,  communicating  with  a  air 
trunk  carried  up  in  the  corner  of  one  of  the  ffiafts. 

Let  the  top  of  this  laft  trunk  open  into  the  afli-pit  of  a 
fmall  furnace,  having  a  tall  chimney.  Let  fire  be  kin¬ 
dled  in  the  furnace  ;  and  when  it  is  well  heated,  Unit 
the  fire-place  and  alh-pit  doors.  There  being  no  ether 
fupply  for  the  current  produced  in  the  chimney  of  this 
1  furnace* 
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thf  a'r  will  flow  into  it  from  the  trunk,  and 
fur*.  wfll  bring  along  with  it  all  the  offenfive  vapours.  This 

.  IC  th<=>  mn/f  _ xl _ l  _ .  r  t  _ 
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Air  necef- 


4  -  ^  _  O  v/iiy  V  f  U^JUUi 

is  the  molt  effectual  method  yet  found  out.  In  the 
fame  manner  may  trunks  be  conduded  into  the  alh-pit 
of  a  furnace  from  the  cells  of  a  prifon  or  the  wards  of  an 
hoipital. 

In  the  account  which  we  have  been  giving  of  the 


^b^;ohnCranafement  ?f  air  in  furnaces.  and  co~mfire°s,  we 


COmbUltJQn  a  V  .  . . . ^uxiunuii  nres,  we 

of  fuel.  .  ve  *r^quently  mentioned  the  immediate  application  of 

air  to  thP  hnrninn-  fn«l  _ /T_. _ C  • .  r 
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air  to  the  burning  fuel  as  neceffary  for  its  combuftion. 
This  is  a  general  fad.  In  order  that  any  inflammable 
body  may  be  really  inflamed,  and  its  combuflible  matter 
conlumed  and  alhes  produced,  it  is  not  enough  that  the 
body  be  made  hot.  A  piece  of  charcoal  inclofed  in  a 
box  of  iron  may  be  kept  red-hot  for  ever,  without  waft¬ 
ing  its  fubftance  in  the  fmalleft  degree.  It  is  farther 
ncceffary  that  it  be  in  contact  with  a  particular  fpecies 
of  air,  which  conftitutes  about  jths  of  the  air  of  the  at- 
mofphere,  viz.  the  vital  air  of  Lavoifier.  It  was  called 
empyreal  air  by  Scheele,  who  firft  obferved  its  indifpen- 
lable  ufe  in  maintaining  fire  :  and  it  appears,  that,  in 
contributing  to  the  combuftion  of  an  inflammable  body, 
this  air  combines  with  fome  of  its  ingredients,  and  be¬ 
comes  fixed  air,,  fuffering  the  fame  change  as  by  the 
breathing  of  animals,  Combuftion  may  therefore  be 
confidered  as  a  folution  of  the  inflammable  body  in  air. 
Thisdodlrine  was  firft  promulgated  by  the  celebrated 
I3r  Hooke  m  his  Micrograpbia ,  publilhed  in  166o,  and 
afterwards  improved  in  his  treatife  on  Lamps.  It  is 
now  completely  eftabli'flied,  and  confidered  as  a  new  dif- 
covery.  It  is  for  this  reafon  that  in  fire-places  of  all 
kinds  we  have  directed  the  conftru&ion,  fo  as  to  pro¬ 
duce  a  clofe  application  of  the  air  to  the  fuel.  It  is 
quite  needlefs  at  this  day  to  enter  into  the  difculfions 
which  formerly  occupied  pliilofophers  about  the  manner 
in  which  the  preffure  and  elafticity  of  the  air  promoted 
combuftion.  Many  experiments  were  made  in  the  laft 
century  by  the  firft  members  of  the  Royal  Society,  to 
difcover  the  office  of  air  in  combuftion.  It  was  thought 
that  the  flame  was  extinguifhed  in  rare  air  for  want  of 
a  preffure  to.  keep  it  together;  but  this  did  not 
explain  its  extinction  when  the  air  was  not  renewed. 
Thefe  experiments  are  ftill  retained  in  courfes  of  expe¬ 
rimental  philofophy,  as  they  are  injudicioufly  ftyled ; 
put  they  give  little  or  no  information,  nor  tend  to  the 
illuftration  of  any  pneumatical  dodtrine;  they  are  there¬ 
fore  omitted  in  this  place.  In  fhort,  it  is  now  fully  efta- 
blifhed,  that  it  is  not  a  mechanical  but  a  chemical  phe¬ 
nomenon.  We  can  only  inform  the  chemift,  that  a 
candle  will  confume  fafterjn  the  low  countries  than  in 
the  elevated  regions  of  Quito  and  Gondar,  becaufe  the 
air  is  nearly  one  half  denfer  below,  and  will  adt  pro- 
y..,  portionally  fafter  in  decompofing  the  candle. 

k&lTth'  Y6  concludf  thl's  I»rt  of  our  fubjeft  with  the 
air’s  prcf-S  €xP^ana^0n  °f  a  curious  phenomenon  obferved  in  many 
fare.  places.  Certain  fprings  or  fountains  are  obferved  to 
have  periods  of  repletion  and  fcantinefs,  or  feem  to  ebb 
and  flow  at  regular  intervals  ;  and  fome  of  thefe  periods 
are  of  a  complicated  nature.  Thus  a  well  will  have  fe- 
veral  returns  of  high  and  low  water,  the  difference  of 
which  gradually  increafes  to  a  maximum,  and  then  di- 
mimfhes,  juft  as  we  obferve  in  the  ocean.  A  very  inge- 
nious  and  probable  explanation  of  this  has  been  given  in 
N'  424.  of  the  Philofophical  Tranfa&ions,  by  Mr  At¬ 
well,  as  follows. 

Vol.  XV.  Part  i. 


A  T  t  G  s.  lSl 

e:t\  a  !»>»  *1:4 

18  Drought  by  the  fubterraneous  paffasre  OT  T  rt  ticEn- 

h-~ba  ft  311  0Utkt  MNP’  °f  3  cro°ked  form,  with  its  £mts: 
ig  eft  part  N  confiderably  raifed  above  the  bottom  of 

‘lo™  W  ccrev. 

\  and  t^'natmg  in  an  open  well  at  P.  Let 
the  dunenfions  of  this  canal  be  fuch  that  it  will  difeharire 
much  more  water  than  is  fupplied  by  TO.  All  tbi/L 
wry  natural,  and  may  be  very  common.  The  cff-&  of 
this  arrangement  will  be  a  remitring  fprW  at  P  fo- 

ranalMNPwin1  Afi"edrhignher  tha"  the  Poi‘*  N,'  the 
affi,™^  ft  nvV3  a  fyph°n;  and>  bfthe  conditions 
umed,  it  will  difeharge  the  water  fafter  than  TO  fun- 

pliesit;  u  will  therefore  run  it  dry,  and  then  the  fprino- 
at  P  will  ceafe  tofurmlh  water.  After  fome  time  the 
cavern  will  again  be  filled  up  to  the  height  N,  and  riie 
flow  at  P  will  recommence. 

frnm\befldefttl“S/Uppl}'’  the  weU  P  alfo  receive  water 
fprffig!  “  31,1  UrCC’  WC  AaU  have  a  reciprocating 

The  fituation  and  dimenfions  of  this  fyphon  canal 
and  the  fupply  of  the  feeder,  may  be  fuch,  that  the 
efflux  at  P  will  be  conftant.  If  the  fupply  increafe  in 
a  ceitam  degree,  a  reciprocation  will  be  produced  at  P  < 

fiderahry  fll0rt  ,"tervals  5  if  the  fupply  diminilhes  con- 
liderably,  we  lhall  have  another  kind  of  reciprocation 
with  great  intervals  and  great  differences  of  water. 

It  tile  cavern  has  another  Ample  outlet  R,  new  va¬ 
rieties  will  be  produced  in  the  fpring  P,  anil  R  will 
afford  a  curious  fpring.  Let  the  mouth  of  R,  by 
which  the  water  enters  it  from  the  cavern,  be  lower 
than  N,  and  let  the  fupply  of  the  feeding  fpring  be  no 
greater  than  R  can  difeharge,  we  ffiall  have  a  cfonftant 
fprmgffom.Rand  P  will  give  no  water.  But  fuppofe 
that  the  mam  feeder  increafes  m  winter  or  in  rainy  fea- 
lons,  but  not  fo  much  as  will  fupply  both  P  and  R 
the  cavern  will  fill  till  the  water  gets  over  N,  and  R 
will  be  running  all  the  while  ;  but  foon  after  P  has  be- 
gun  to  flow,  and  the  water  in  the  cavern  finks  below  R. 
the  ftream  from  R  wall  flop.  The  cavern  will  be  emp! 
tied  by  the  fyphon  canal  MNP,  and  then  Pwill  flop. 

The  cavern  will  then  begin  to  fill,  and  when  near  full 
R  will  give  a  little  water,  and  foon  after  P  will  run  and 
K  ltop  as  before,  &c. 

Defaguliers  ffiows,  Vol.  II.  p.  177,  &c.  ;nwhat  man. 
ner  a  prodigious  variety  of  periodical  ebbs  and  flows 
may  be  produced  by  underground  canals,  which  are  ex- 
tremely  fimple  and  probable. 
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We  ffiall  conclude  this  article  with  the  deferiptions  Account  of 
01  iome  pneumatical  machines  or  engines  which  have  not  ^ome  t neu  i 
been  particularly  noticed  under  their  names  in  the  for-  n'atic  €n* 
mer  volumes  of  this  work.  &ines- 

.  Bellow j  are  of  moil  extenfive  and  important  ufe;  and 
it  will  be  offervice  to  deferibe  fuch  as  are  of  uncommon 
conftrudhon  and  great  power,  fit  for  the  great  opera- 
tions  in  metallurgy.  r 

It  is  not  the  impulfive  force  of  the  blaft  that  is  want¬ 
ed  in  moil  cafes,  but  merely  the  copious  fupply  of  air, 
to  produce  the  rapid  combuftion  of  inflammable  mat* 
ter  ;  and  the  fervice  would  be  better  performed  in  ge¬ 
neral  if  this  could  be  done  with  moderate  velocities,  and 
an  extended  furface.  What  are  called  air-furnaces 
where  a  confiderable  furface  of  inflammable  matter  is 
afted  on  at  once  by  the  current  which  the  mere  heat  of 
X  the 


\6z 
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pneumatic^he  expended  air  has  produced,  are  found  more  opera- 
Eiigines.  in  proportion  to  the  air  expended  than  blaft  fur- 
k  '  ^  naces  animated  by  bellows  ;  and  we  doubt  not  but  that 

the  method  propofed  by  Mr  Cotterel  (which  we  have  al¬ 
ready  mentioned)  of  increafing  this  current  in  a  melting 
furnace  by  means  of  a  dome,  will  in  time  fuperfede  the 
blaft  furnaces.  There  is  indeed  a  great  impulfive  force 
required  in  fome  cafes  ;  as  for  blowing  off  the  fcoriae 
from  the  furface  of  filver  or  copper  in  refining  furnaces, 
or  for  keeping  a  clear  paffage  for  the  air  in  the  great 
iron  furnace. 

In  general,  however,  we  cannot  procure  this  abun- 
dant  fupply  of  air  any  other  way  than  by  giving  it  a 
great  velocity  by  means  of  a  great  preffure,  fo  that  the 
general  conftru&ion  pf  bellows  is  pretty  much  the  fame 
in  all  kinds.  The  air  is  admitted  into  a  very  large  ca¬ 
vity,  and  then  expelled  from  it  through  a  fmall  hole.. 

The  furnaces  at  the  mines  having  been  greatly  en¬ 
larged;  it  was  neceffary  to  enlarge  the  bellows  alfo:  and 
the  leathern  bellows  becoming  exceedingly  expenfive, 
wooden  ones  were  fubftituted  in  Germany  about  the  be¬ 
ginning  of  laft  century,  and  from  them  became  general 
through  Europe.  They  confift  of  a- wooden  box 
ABCPFE  (fig.  74 .  A),  which  has.  its  top  and  two 
CCCCva  fides  flat  or  ftraight,  and  the  end  BAE*  formed  into  an 
arched  or  cylindrical  furface,  of  which  the  line  FP  at  the 
other  end  is  the  axis.  This  box  is  open  below,  and 
receives  within  it  the  (hallow  box  KHGNML 
which  exa&ly  fills  it.  The  line  FP  of  the  one  coin¬ 
cides  with  FPof  the  other,  and  along  this  line  is  a  fet 
of  hinges  on  which  the  upper  box  turns  as  it  rifes  and 
finks.  The  lower  box  is  made  fail  to  a  frame  fixed  in 
the  ground.  A  pipe  OQjroceeds  from  the  end  of  it, 
and  terminates  at  the  furnace,  where  it  ends  in  a  fmall 
pipe  called  the  tewer  or  tuyere.  This  lower  box  is  open 
above,  and  has.  in  its  bottom  two  large  valves  V,  V,. 
opening  inwards.  The  conduding  pipe  is  fometimes 
furnilhed  with  a  valve  opening  outwards,  to  prevent 
•  burning  coals  from  being  fucked  into  the  bellows  when 
the  upper  box  is  drawnr  up.  The  joint  along  PF  is 
made  tight  by  thin  leather  hailed  along  it.  The  Tides 
and  ends  of  the  fixed  box  are  made  to  fit  the  Tides  and 
curved  end  of  the  upper  box,  fo  that  this  laft*  can  be 
raifed  and  lowered  round  the  joint  FP  without  fenfible 
fridion,  and  yet  without  fuffering  much  air  to.  efcape  : 
but  as  this  would  not  be  fufficiently  air-tight  by  reafon 
of  the  {brink! ng  and  warping  of  the  wood,  a  farther 
contrivance  is  adopted.  A  {lender  lath  of  wood,  di¬ 
vided  into  feveral  joints,  and  covered  on  the  outer  edge 
with  very  foft  leather,  is  laid  along  the  upper  edges  of 
the  Tides  and  ends  of  the  lower  box.  This,  lath  is  fo 
broad,  that  when  its  inner  edge  is  even  with  the  infide 
©f  the  box,  its  outer  edge  projeds  about  an  inch.  It 
is  kept  in  this  pofition  by  a  number  of  fteel  wires,  which 
are  driven  into  the  bottom  of  the  box,  and  ftand  up 
touching  the  Tides,  as  reprefented  in  figure  D,  where 
*  be  are  the  wires,  and  *  the  lath,  projecting  over  the 
outfide  of  the  box.  By  this  contrivance  the  laths  are 
preffed  clofe  to  the  Tides  and  curved  end  of  the  moveable 
box,  and  the  fpring  wires  yield  to  all  their  inequalities. 
A  bar  of  wood  RS  is.  fixed  to  the  upper  board,  by 
which  it  is  either  raifed  by  machinery,  to  fink  again  by 
its  own  weight,  having  an  additional  load  laid  on  it,  or 
it  is  forced  downward  by  a  crank  or  wiper  of  the  ma¬ 
chinery  ,  and  afterwards  raifecL 


A  T  I  C  9. 

The  operation  here  is  precifefy  fimflar  to  that  of  Pneumatic 
blowing  with,  a  chamber-bellows.  When  the  board  is  Eng»n<>« 
lifted  up,  the  air  enters  by  the  valves  V,  V,  and  is  ex-  V-"** 
pelled  at  the  pipe  OQJ^y  depreffing  the  boards.  There 
is  therefore  no  occaflon  to  infift  on  this  point. 

Thefe  bellows  are  made  of  a  very  great  fisc,  AD 
being  1 6  feet,  AB  five  feet,  and  the  circular  end  AE 
alfo  five  feet.  The  rife,  however,  is  but  about  3  or  31- 
feet.  They  expel  at  each  ftroke  about  90  cubic  feet  of 
air,  and  they  make  about  8  ftrokes  per  minute. 

Such  are  the  bellows  in  general  ufe  on  the  continent. 

We  have  adopted  a  differentform  in  thi*3  kingdom,  which 
Teems  much  preferable.  We  ufe  an  iron  or  wooden  cy¬ 
linder,  with  a  pifton  Aiding  along  it.  This  may  be 
made  with  much  greater  accuracy  than  the  wooden 
boxes,  at  lefs  expence,  if  of  wood,  becaufe  it  may  be  of 
coopers  work,  held  together  by  hoops  ;  but  the  great 
advantage  of  this  form  is  its  being  more  eafily  made  air¬ 
tight.  The  pifton  is  furrounded  with  a  broad  ftrap  of 
thick  and  foft  leather,  and  it  has  around  its  edge  a  deep 
groove,  in  which  is  lodged  a  quantity  of  wool.  This  is 
called  the  packing  or  ft uffing,  and  keeps  the  leather  very 
clofely  applied  to  the  inner  furface  of  the  cylinder.  Iron 
cylinders  may  be  very  neatly  bored  and  fmoothed,  fo 
that  the  pifton,  even  when  very  tight,  will  Aide  along 
it  very  fmoothly.  To  promote  this,  a  quantity  of  black 
lead  is  ground  very  fine  with  water,  and  a  little  of  this- 
is  fmeared  on  the  infide  of  the  cylinder  from  time  to 
time.  #  \ 

The  cylinder  has  a  large  valve,  or  fometimes  two,  in 
the  bottom,  by  which  the  atmofpheric  air  enters  when, 
the  pifton  is  drawn  up.  When  the  pifton  is  thruft  down, 
this  air  is  expelled  along  a  pipe  of  great  diameter,  which 
terminates  in  the  furnace  with  a  fmall  orifice. 

This  is  the  fimpleft  form  of  bellows  which  can  be 
conceived*  It  differs  in;  nothing  but  fiz&  from  the  bel¬ 
lows  ufed  by  the  rudeft  nations.  The  Chinefe  fraiths 
have  a  bellows  very  fimilar, ;  being  a  fquare  pipe  of  wood 
ABODE  (fig*  75’ )>  with  a  fquare  board  G  which  ex¬ 
actly  fits  it,  moved  by  the  handle  EG.  At  the  farther 
end  is  the  blaft  pipe  HK,  and  on  each  fide  of  it  a  valve 
in  the  end  of  the  fquare  pipe,  opening  inwards.  The 
pifton  is  fufficiently  tight  for  their  purpofes  without  any 
leathering. 

The  pifton  of  this  cylinder  bellows  is  moved  by  ma¬ 
chinery.  In  fome  blaft  engines  the  pifton  is  fimply 
raifed  by  the  machine,  and  tlien  let  go,  and  it  defeends 
by  its  own  weight,  and  compreffes  the  air  below  it  to 
fuch  a  degree,  that  the  velocity  of  efflux  becomes  con- 
ft  ant,  and  the  pifton  defeends  uniformly  :  for  this  pur- 
pofe  it  muft  be  loaded  with  a  proper  weight.  This, 
produces  a  very  uniform  blaft,  except  at  the  very  begin** 
ning,  while  the  pifton  falls  fuddenly  and  compreffes  the 
air  :  but  in  mo  ft  engines  the  pifton ‘rod  is  forced  down 
the  cylinder  with  a  determined  motion,  by  means  of  a 
beam,  crank,  or  other  contrivance.  This  gives  a  more 
unequal  blaft,  becaufe  the  motion  of  the  pifton  is  necef- 
farily  Aow  in  the  beginning  and  end  of  the  ftroke,  and 
quicker  in  the  middle. 

But  in  all  it  is  plain  that  the  blaft  muft  he  defultory. 

It  ceafes  while  the  pifton  is  rifing ;  for  this  reafon  it  is 
ufual  to  have  two  cylinders,  as  it  was  formerly  ufual  to 
have  two  bellows  which  worked  alternately.  Sometimes 
three  or  four  are  ufed,  as  at  the  Carron  iron  works* 

This  makes  a  blaft  abundantly  uniform- 

*  But 
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i*  .  ,  : .  ™  r  *  r  •>  lildUC  wun  a  lmgle  c y- 

linder,  by  making  it  deliver  its  ai'r  into  another  cvlin- 

i£l'IhlUhar7-ft0”  exaftly  fitted  to  its  bore,  and 
Plate  A  RCTlTfi1  3  "ST1  Weigl?‘‘  The  blowing  cylinder 
CCCCVI.  i6')  ¥s  lts  Plfton  P  worked  by  a  rod 

’  Conni’“L'd  by  double  chains  with  the  arched  head 
o  the  working  beam  NO,  moving  round  a  gudgeon  at 

f  H  OP16  °  ,h  .end  ° ,ofthls  beam  is  connected  by  the 
rod  OP,  with  the  crank  PQjjf  a  whed  mach;ne  ^  ■ 

maybe  connedted  with  the  piilon  of  a  fleam  engine, 
c;  &o.  The  blowing  cyhnder  has  a  valve  or  valves  E 
in  its  bottom,  opening  inwards.  There  proceeds  from 

-H  3  rl?rPe  CFl  WUch  enterS  the  regulating  Cylin¬ 
der  GHKI,  and  has  a  valve  at  top  to  prevent^ the  air 

from  getting  back  into  the  blowing  cylinder.  It  is  evi- 
■dent  that  the  air  forced  into  this  cylinder  muft  raife  its 
.piiton  L,  and  that  it  muft  afterwards  defcend*  while  the 
other  piilon  is  riling  It  muft  defcend  uniformly,  and 
tnake  a  perfe&ly  equable  blaft.  ' 

Obferve,  that  if  thepifton  L  be  at  the  bottom  when 
the  machine  beg.ns  to  Work,  it  will  be  at  the  bottom 
at  the  end  of  every  ftroke,  if  the  tuyere  T  emits  as 
much  air  as  the  cylinder  ABCD  fumilhes  ;  nay,  it  will 
Ijc  a  while  at  Aebottom, for,  while  it  was  rifing,  air  was 
iffuing  through  T.  This  would  make  an  interrupted 
Wait.  To  prevent  this,  the  orifice  T  muft  be  leftened; 
but  then  there  will  be  a  furplus  of  air  at  the  end  of 
each  ftroke,  and  the  piftoh  L  will  rife  continually,  and 
t0  the  top,  and  allow  air  to  efcape.  It  is 
:jult  poilible  to  adjuft  circumftances,  fo  that  neither  (hall 
•happen.  This  is  done  eafier  by  putting  a  Hop  in  the 
way  of  the  piilon,  and  putting  a  valve  on  the  pifton,  or 
on  the  conducting  pipe  KST,  loaded  with  a  weight  a 
ittle  fuperior  to  the  intended  elafticity  of  the  air  in  the 
cylinder.  Therefore,  when  the  pifton  is  prevented  by 
the  (top  from  rifing,  the  fnifting  valve,  as  it  is  called,  k 
forced  open,  the  fuperfluous  air  efcapes,  and  the  blaft 
prelerves  its  uniformity. 

It  may  be  of  ufe  togive  the  dimenfions  of  a  machine 
mfthis  kind,  winch  has  worked  for  fome  years  at  n 
very  great  furnace,  and  given  fatisfaftion. 

The  diameter  of  the  blowing  cylinder  is  c  feet,  and 
the  length  of  the  ftroke  is  6.  Its  pifton  is  loaded  with 
3t  tons.  It  is  worked  hy  a  fteam-engine  wliofe  cylin¬ 
der  is  3  feet  4  inches  wide,  With  a  fix  feet  ftroke.  The 
regulat.ngcylinder  k  8  feet  wide,  and  its  pifton  is 
loaded  with  8  i  tons,  making  about  2,63  pounds  on  the 
!quare  inch  ;  and  it  is  Very  nearly  in  equilibrio  with 
the  load.  on  the  pifton  of  the  blowing  cylinder.  The 
rdL^’nS  PTe  is  12  inches  in  diameter,  and 

the  orifice  of  the  tuyere  was  finches  when  the  engine 
nvas  ere&ed,  but  it  has  gradually  enlarged  by  reafon  of 
the  interne  heat  to  which  it  is  expofed.  The  fnifting- 
valve  is  loaded  with  3  pounds  on  the  fquare  inch* 

When  the  engine  worked  brifkly,  it  made  18  ftrokes 
per  nunute,  and  there  was  always  much  air  difeharged 
by  the  fnifting  valve.  When  the  engine  made  15  ftrokes 
per  minute,  the  fnifting  valve  opened  but  feldom,  fo  that 
things  were  nearly  adjufted  to  this  fujpply.  Each  ftroke 
of  the  blowing  cylinder  feilt  in  1 18  cubic  feet  of  com- 
"mon  air.  Tlie  ordinary  preffure  of  the  air  beino-  fup- 
pofed  impounds  'on  an  inch,  the  denfity  of  the  air  in 

the  regulating  cylinder  muft  be  jj>75+J^3  g 

Idrfe  >  1  & 

the  natural  denfity  being  ia 


eXn^cemofd“ne  ?AV  3a  of  comparing  the  Fnem^3 

ofPr  r  ft  l  “  J  hC  th5?‘>  11  muft  (at  the  rate  Eng”** 

J  5  ftrokes)  exPel  3°  cubic  feet  of  air  in  a  fecond - v — 

a  Z7Z  h0  C  °f  **  lnCces  in  Ammeter.  This  gives 
a  velocity  of  near  2000  feet  per  fecond,  and  of  more 


than  I600  feet  for  the  condenfed  air.  This  is  vaftly 
greater  than  the  theory  can  give,  or  is  indeed  poffible,; 
for  air  does  not  rulh  into  a  void  with  fo  great  velocity. 

It  (hows  with  great  evidence,  that  a  vail  quantity  of 
air  muft  efcape  round  the  two  piftons,  Their  united 
circumferences  amount  to  above  40  feet,  and  they  move 
in  a  dry  cyhnder.  It  is  impoffible  to  prevent  a  very 
Sf*1  lof^  Accordingly,  a  candle  held  near  the  ecW 
°*  the  Pliton  has  *s  flame  very  much  ddlnrbed.  This 
caie,  therefore,  gives  no  hold  for  a  calculation ;  and  it 
iuggexb  the  propriety  of  attempting  to  diminilh  this 
great  wafte. 

This  has  been  very  ingenioufly  done  (in  part  at  leaft  ) 
at  lome  other  furnaces.  At  Omoah  foundery,  near 
Cjrlalgow,  the  blowing  cyhnder  (alfo  worked  by  a  fleam 
engine)  delivers  its  air  into  a  cheft  without  a  bottom, 
which  is  immerfed  in  a  large  ciftern  of  watflr,  and  fup- 
ported  at  a  fmall  height  from  the  bottom  of  the  ciftern* 
and  has  a  pipe  from  its  top  leading  to  the  tuyere.  The 
water  ftands  about  five  feet  above  the  lower  brim  of  the 
regulating  air-cheft*  and  by  its  preffure  gives  the  moft 
perfea  uniformity  of  blaft,  without  allowing  a  particle 
of  am  t°  get  off  by  any  other  paffage  befidea  the  tuyere, 

I  his  is  a  very  effedual  regulator,  and  muft  produce  a 
great  faving  of  power,  becaufe  a  fmaller  blowing  cylin¬ 
der  will  thus  fupply  the  blaft.  We  have  not  learned 
the  dimenfions  and  performance  of  this  engine.  We 
muft.  obferve,  that  the  lofs  round  the  pifton  of  the 
blowing  cylinder  remains  undiminiflied. 

A  blowing  machine  was  ere&ed  many  years  ago  at 
Chaftillon  in  France  on  a  principle  confiderablv  differ¬ 
ent,  and  which  muft  be  perfet%  air-tight  throughout. 

Two  cylinders  A*  B  (fig,  77.),  loaded  with  great  Plate 
weights,  were  fufpended  at  the  ends  of  the  lever  CD,ccccVfi. 
moving  round  the  gudgeon  E.  From  the  top  F,  G 
of  each  there  was  a  large  flexible  pipe  which  united 
in  H,  from  whence  a  pipe  KT  led  to  the  tuyere  T. 

There  were  valves  at  F  and  G  opening  outwards,  or 
into  the  flexible  pipes ;  and  other  valves  L,  M,  adjoin¬ 
ing  to  them  in  the  top  of  each  cylinder,  opening  in* 
wards*  but  kept  fliut  by  a  flight  fpnng.  Motion  was 
given  to  the  lever  by  a  machine.  The  operation  of  this 
blowing  machine  is  evident.  When  the  cylinder  A 
was  pulled  down,  or  allowed  to  defcend,  the  water, 
entering  at  its  bottom,  compreffed  the  air,  and  forced 
it  along  the  paffage  FHKT.  In  the  mean  time,  the 
cylinder  B  was  rifing,  and  the  air  entered  by  the  valve 
M.  We  fee  that  the  blaft  will  be  very  unequal,  in- 
creafing  as  the  cylinder  is  immerfed  deeper.  It  is  need- 
lefs  to  deferibe  this  machine  more  particularly,  becaufe 
we  fhall  give  an  account  of  one  which  we  think  perfeft 
in  its  kind,  and  which  leaves  hardly  any  thing  to  be 
deflred  in  a  machine  of  this  fort.  It  was  invented  by 
Mr  John  Laurie,  land-furveyor  in  Edinburgh,  about  1 5 
years  ago,  and  improved  in  fome  refpe&s  fince  his  death 
by  an  ingenious  perfon  of  that  city. 

ABCD  (fig.  78.)  is  an  iron  cylinder,  truly  bored 
within*  and  evafated  a-top  like  a  cup.  EFGH  is  ano¬ 
ther,  truly  turned  both  without  and  within,  and  a  fmall 
matter  lefs  than  the  inner  diameter  of  the  firft  cylinder, 

’  X  z  This 
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Pneumatic  This  cylinder  is  clofe  above,  and  hangs  from  the  end 
Engines.  r  1  1  i.__  „  tf'  ic  rdfr»  Inndpd 


of  a  lever  moved  by  a  machine.  I?  is  alfo  loaded 
with  weights  at  N.  K.ILM  is  a  third  cylinder,  whofe 
outlide  diameter  is  fomewhat  lefs  than  the  infide  dia¬ 
meter  of  the  fecond.  This  inner  cylinder  is  fixed  to 
the  fame  bottom  with  the  outer  cylinder.  The  middle 
cylinder  is  loofe,  and  can  move  up  and  down  between 
the  outer  and  inner  cylinders  without  rubbing  on  either 
of  them.  The  inner  cylinder  is  perforated  from  top  to 
bottom  by  three  pipes  OQ^  SV,  PR.  The  pipes 
OQ,  PR  have  valves  at  their  upper  ends  O,  P,  and 
communicate  with  the  external  air  .below..  The  pipe 
SV  has  a  horizontal  part  VW,  which  again  turns  up¬ 
wards,  and  has  a  valve  at  top  X.  This  upright  part 
WX  is  in  the  middle  of  a  cillern  of  water  fhkg.  Into 
this  cittern  is  fixed  an  air-cheft  aYZ^,  open  below, 
and  having  at  top  a  pipe  ede  terminating  in  the  tuyere 
at  the  furnace. 

When  the  machine  is  at  reft,  the  valves  X,  O,  P, 
are  fhut  by  their  own  weights,  and  the  air-cheft  is  full  of 
water.  When  things  are  in  this  ftate,  the  middle  cy¬ 
linder  EFGH  is  drawn  up  by  the  machinery  till  its 
‘lower  brims  F  and  G  are  equal  with  the  top  RM  of 
She  inner  cylinder.  Now  pour  in  water  or  oil  between 
the  outer  and  middle  cylinders :  it  will  run  down  and 
fill  the  fpace  between  the  outer  and  inner  cylinders. 
Let  fit  come  to  the  top  of  the  inner  cylinder. 

Now  let  the  loaded  middle  cylinder  defeend.  It 
cannot  do  this  without  compelling  jhe  air  which  is 
between  its  top  and  the  top  of  the  inner  cylinder.  This 
air  being  compelled  will  caufe  the  water  to  defeend 
between  the  inner  and  middle  cylinders,  and  rife  between 
the  middle  and  outer  cylinders,  fpreading  into  the  cup  ; 
and  as  the  middle  cylinder  advances  downwards,  the 
water  will  defeend  farther  within  it  and  rife  farther 
without  it.  When  it  has  got  fo  far  down,  and  the  air 
has  been  fo  much  compreffed,  that  the  difference  between 
the  furface  of  the  water  on  the  infide  and  outfide  of 
this  cylinder  is  greater  than  the  depth  of  water  between 
X  and  the  furface  of  the  water  fg ,  air  will  go  out  by 
the  pipe  SVW,  and  will  lodge  in  the  air-cheft,  and 
will  remain  there  if  c  be  Ihut,  which  we  lhall  fuppofe 
for  the  prefent.  Pulhing  down  the  middle  cylinder 
till  the  partition  touch  the  top  of  the  inner  cylinder, 
all  the  air  which  was  formerly  between  them  will  be 
forced  into  the  air-cheft,  and  will  drive  out  water  from 
it.  Draw  up  the  middle  cylinder,  and  the  external 
air  will  open  the  valves  O,  P,  and  again  fill  the  fpace 
between  the  middle  and  inner  cylinders ;  for  the  valve 
X  will  fhut,  and  prevent  the  regrefs  of  the  condenfed 
air.  By  pufhing  down  the  middle  cylinder  a  fecond 
time,  more  air  will  be  forced  into  the  air-cheft,  and  it 
will  at  laft  efcape  by  getting  out  between  its  brims  Y, 
Z  and  the  bottom  of  the  ciftern ;  or  if  we  open  the 
paffage  r,  it  will  pafs  along  the  conduit  ede  to  the 
tuyere,  and  form  a  blaft. 

The  operation  of  this  machine  is  fimilar  to  Mr  Haf- 
kins’s  quickfilver  pump  described  by  Defaguliers  at 
the  end  of  the  fecond  volume  of  his  Experimental  Phi- 
lofophy.  The  force  which  condenfes  the  air  is  the  load 
on  the  middle  cylinder.  The  ufe  of  the  water  between 
the  inner  and  outer  cylinders  is  to  prevent  this  air  from 
efcaping  ;  and  the  inner  cylinder  thus  performs  the  office 
of  a  pifton,  having  no  fri&ion.  It  is  neceffary  that 
the  length  of  the  outer  and  middle  cylinders  be  greater 


than  the  depth  of  the  regulator-clftcrn,  that  there  Pnevmatfc 
may  be  a  fufficient  height  for  the  water  to  rife  between  Engines, 
the  middle  and  outer  Cylinders,  to  balance  the  com* 
preffed  air,  and  oblige  it  to  go  into  the  air-cheft.  A 
large  blaft-furnace  will  require  the  regulator-ciftern 
five  feet  deep,  and  the  cylinders  about  fix  or  feven 
feet  long. 

It  is  in  fad  a  pump  without  fridion,  and  is  perfedly 
air-tight.  The  quicknefs  of  its  operation  depends  on 
the  fmall  fpace  between  the  middle  cylinder  and  the  two 
others ;  and  this  is  the  only  ufe  of  thefe  two.  With* 

.  out  thefe  it  would  be  fimilar  to  the  engine  at  Chaftillon* 
and  operate  more  unequally  and  (lowly.  Its  only  im¬ 
perfection  is,  that  if  the  cylinder  begin  its  motion  of 
afeent  or  defeent  rapidly,  as  it  will  do  when  worked 
by  a  fteam-engine,  there  will  be  fome  danger  of  water 
dafhing  over  the  top  of  the  inner  cylinder  and  getting 
into  the  pipe  SV  ;  but  (hould  this  happen,  an  iffue 
can  eafily  be  contrived  for  it  at  V,  covered  with  a  loaded 
valve  v.  This  will  never  happen  if  the  cylinder  is  moved 
by  a  crank. 

One  blowing  cylinder  only  is  reprefented  here,  but 
two  may  be  ufed. 

We  do  not  hefitate  in  recommending  this  form  of 
bellows  as  the  moft  perfed  of  any,  and  fit  for  all  ufes 
where  (landing  bellows  are^’  required.  They  will  be 
cheaper  than  any  other  fort  for  common  purpofes.  For 
a  common  fmith’s  forge  they  may  be  made  with  fquare 
wooden  boxes  inftead  of  cylinders.  They  are  alfo  eafily 
repaired.  They  are  perfedly  tight ;  and  they  may  be 
made  with  a  blaft  almoft  perfedly  uniform,  by  making 
the  ciftern  in  which  the  air-cheft  (lands  of  confiderable 
dimenfions.  When  this  is  the  cafe,  the  height  of  water* 
which  regulates  the  blaft,  will  vary  very  little. 

This  may  fuffice  for'  an  account  of  blaft  machines. 

The  leading  parts  of  their  conftrudion  have  been  de- 
feribed  as  far  only  as  was  neceffary  for  underftanding 
their  operation,  and  enabling  an  engineer  to  ered  them 
in  the  moft  commodious  manner.  Views  of  complete 
machines  might  have  amufed,  but  they  would  not  have 
added  to  our  reader’s  information. 

But  the  account  is  imperfed  unlefs  we  (how  how 
their  parts  may  be  fo  proportioned  that  they  (hall  per* 
form  what  is  expeded  from  them.  The  engineer  (hould 
know  what  fize  of  bellows,  and  what  load  on  the  board 
or  pifton,  and  what  fize  of  tuyere,  will  give  the  blaft 
which  the  fervice  requires,  and  what  force  muft  be  em¬ 
ployed  to.  give  them  the  neceffary  degree  of  motion. 

We  (hall  accompliffi  thefe  purpofes  by  confidering  the 
efflux  of  the  compreffed  air  through  the  tuyere.  The 
propofitions  formerly  delivered  will  enable  us  to  afeer- 
tain  this. 

That  we  may  proportion  every  thing  to  the  power 
employed,  we  muft  recoiled,  that  if  the  pifton  of  a  cy¬ 
linder  employed  for  expelling  air  be  prefied  down  with 
any  force  /,  it  muft  be  confidered  as  fuperadded  to  the 
atmofpheric  preffure  P  on  the  fame  pifton,  in  order  that 
we  may  compare  the  velocity  v  of  efflux  with  the  known 
velocity  V  with  which  air  ruffles  into  a  void.  By  what 
^as  been  formerly  delivered,  it  appears  that  this-  velocity 


v  zzVX^^/p— |,  where  P  is  the  preffure  of  the  atmo* 

fphere  on  the  pifton,  and  p  the  additional  load  laid  on  it. 
This  velocity  is  expreffed  in  feet  per  fecond  $  and,  when 
a  multiplied 
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t iwumatic  multiplied  by  the  area  of  the  orifice  (alfo  expreffed  in 
Ep*'ties'  fqware  feet),  it  will  give  us  tlie  eubical  feet  of  conden- 
"  fed  air  expelled  in  a  fecond :  but  the  bellows  are  always 
to  be  filled  again  with  common  air,  and  therefore 
we  want  to  know  the  quantity  of  common  air  which 
will  be  expelled;  for  it  is  this  which  determines  the 
numbei  ot  ilrokes  which  mult  be  made  in  a  minute,  in 
order  that  the  proper  fupply  maybe  obtained.  There- 
fore  recoiled:  that  the  quantity  expelled  from  a  given 
orifice  with  a  given  velocity,  is  in  the' proportion  of  the 
denfity;  and  that  when  D  is  the  denfity  of  common  air 
produced  by  the  prelfure  P,  the  denfity  d  produced  by 

the  preffure  P  +f,  is  ;  or  if  D  be  made  i,  we 

have 

P 

Therefore,  calling  the  area  of  the  orifice  expreffed  in 
fquare  feet  O,  and  the  quantity  of  common  air,  or  the 
cubic  feet  expelled  in  a  fecond  Q,we  have  Q— VxOX 

JJL.I/+P. 

V  PdyJ*  P 

It  will  be  fufficzently  exaft  for  all  practical  purpofes 
to  iuppoie  P  to  be  15  pounds  on  every  fquare  inch  of 
the  piffon  ;  and  p  is  then  conveniently  expreffed  by  the 
pounds  of  additional  load  on  every  fquare  inch:  we  may 
alfo  take  V  =  1 3  3  2  feet. 

As  the  orifice  through  which  the  air  is  expelled  is 
generally  very  fmall,  never  exceeding  three  inches  in  di¬ 
ameter,  it  will  be  more  convenient  to  exprefs  it  in  fquare 
inches ;  which  being  the  of  a  fquare  foot,  we  fhall 
have  the  cubic  feet  of  common  air  expelled  in  a  fecond. 

°'/FfclXT£’=0x?’2iX'/l4l 


X^-pT  ;  and  this  feems  to  be  as  fimple  an  exprefiion  as 
we  can  obtain. 

This  wdl  perhaps  be  illuftrated  by  taking  an  example 
in  numbers.  Let  the  area  of  the  piffon  be-  four  fquare 
feet,  and  the  area  of  the  round  hole  through  which  the 
air  is  expelled  be  two  inches,  its  diameter  being  1,6, 
and  let  the  load  on  the  piffon  be  1728  pounds;  this 
is  three  pounds  on  every  fquare  inch.  We  have  P=  15* 
f  —  S*  P+/>=i8,  and  0  =  2;  therefore  we  will  have 

0  =  2X9, 2 ~f  =S b°53  cubic  feet  of  com¬ 
mon  air  expelled  in  a  fecond.  This  will  however  be 
diminifhed  at  kaft'one  third  by  the  contraction  of  the 
jet ;  and  therefore  the  fupply  will  not  exceed  fix  cubic 
feet  per  fecond.  Suppofing  therefore  that  this  blow¬ 
ing  machine  is  a  cylinder  or  prifm  of  this  dimenfion  in 
its  feCtion,  the  piffon  fo  loaded  would  (after  having 
compreffed  the  air)  defeend  about  15  inches  in  a  fecond: 
It  would  firfffink  -j-  of  the  whole  length  of  the  cylinder 
pretty  fuddenly,  till  it  had  reduced  the  air  to  the  denfity 
T7>  and  would  then  defeend  uniformly  at  the  above  rate, 
expelling  fix  cubic  feet  of  common  air  in  a  fecond. 

The  computation  is  made  much  in  the  fame  way  for 
bellows  of  the  common  form,  with  this  additional  cir- 
cumftance,  that  as  the  loaded  board  moves  round  a 
hinge  at  one  end,  the  preffure  of  the  load  muff  be  calcu¬ 
lated  accordingly.  The  computation,  however,  becomes 
a  little  intricate,  when  the  form  of  the  loaded  board  is 
not  rectangular ;  it  is  ahnoft  ufelds  when  the  be!low$ 
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hw  flexible  fides,  either  like  fmitlffs  bellows  or  like  Pneumatic 
Oigan  bellows,  becaufe  the  change  of  figure  during  their  Engines, 
motion  makes  continual  variation  on  the  comprefiinsr 
powers.  It  is  therefore  chiefly  with  refpeCt  to  the 
great  wooden  bellows,  of  which  the  upper  board  Aides 
down  between  the  Tides,  that  the  above  calculation  is  of 
iervice. 

The  propriety  however  of  this  piece  of  information  is 
evident ;  we  do  not  know  precifely  the  quantity  of  air  ne- 
ceil  ary  for  animating  a  furnace;  but  this  calculation  tells 
us  what  force  muff  be  employed  for  expelling  the  air  that 
maybe  thought  neceffary.  If  we  have  fixedonthe  ftrength. 
of  the  blaff,  and  the  diameter  of  the  cylinder,  we  learn 
the  weight  with  which  the  piffon  mult  be  loaded;  the 
length  of  the  cylinder  determines  its  capacity,  the  above 
calculation  tells  the  expence  per  fecond  ;  hence  we  have 
the  time  of  the  pifton’s  coming  to  the  bottom.  This 
gives  us  the  number  of  ft sokes  per  minute:  the  load  muff 
be  lifted  lip  by  the  machine  this  number  of  times,  ma¬ 
king  the  time  of  afeent  precifely  equal  to  that  of  defeent  * 
others  iie  the  machine  wi  l  either  catch  and  flop  the  de/ 
icent  of  the  piffon,  or  allow  it  to  lie  inactive  for  a  while 
of  each  ftroke.  Thefe  circumftances  determine  the  la¬ 
bour  to  be  performed  by  the  machine,  and  it  muff  be 
conftraCted  accordingly.  Thus  the  engineer  will  not  be 
affronted  by  its  failure,  nor  will  he  expend  needlefs 
power  and  coft. 

In  machines  which  force  the  piffon  or  bellows-board 
with  a  certain  determined  motion,  different  from  what 
arifes  from  their  own  weight,  the  computation  is  extreme¬ 
ly  intricate.  When  a  piffon  moves  by  a  crank,  its  mo¬ 
tion  at  the  beginning  and  end  of  each  ftroke  is  flow, 
and  the  compreflion  and  efflux  is  continually  changing ; 
we  can  however  approximate  to  a  ftatement  of  the  force 
required. 

Every  time  the  piffon  is  drawn  up,  a  certain  fpace 
of  the  cylinder  is  filled  again  with  air  of  the  common 
denfity  ;  and  this  is  expelled  during  the  defeent  of  the 
piffon.  A  certain  number  of  cubic  feet  of  common  air 
is  therefore  expelled  with  a  velocity  which  perhaps 
continually  varies ;  but  there  is  a  medium  velocity  with 
which  it  might  have  been  uniformly  expelled,  and  a 
preffure  correfponding  to  this  velocity.  To  find  this, 
divide  the  area  of  the  piffon  by  the  area  of  the  blaft-hole 
(or  rather  by  this  area  multiplied  by  0,613,  ln  order  to 
take  in  the  effeCt  of  the  contradled  jet),  and  multiply  the 
length  of  the  ftroke  performed  in  a  fecond  by  the  quotient 
ariiingfrom  this  divifion;  the  prodnCt  is  the  medium  ve¬ 
locity  of  the  air  (of  the  natural  denfity).  Then  find  by- 
calculation  the  height  through  which  a  heavy  body  muff 
fall  in  order  to  acquire  this  velocity ;  this  is  the  height 
of  a  column  of  homogeneous  air  which  would  expel  it 
with  this  velocity.  The  weight  of  this  column  is  the 
leali  force  that  can  be  exerted  by  the  engine  :  but  this 
force  is  too  fmall  to  overcome  the  refiftance  in  the  mid¬ 
dle  of  the  ftroke,  and  it  is  too  great  even  for  the  end  of 
the  ftroke,  and  much  too  great  for  the  beginning  of  it. 

But  if  the  machine  is  turned  by  a  very  heavy  water¬ 
wheel,  this  will  a&  as  a  regulator,  accumulating  in  it- 
felf  the  fuperfluous  force  during  the  too  favourable  pofi- 
tions  of  the  crank,  and  exerting  it  by  its  vis  infita  during 
the  time  of  greateft  effort.  A  force  not  greatly  exceeding 
the  weight  of  this  column  of  air  will  therefore  fuffice. 

On  the  other  hand,  if  the  ftrength  of  the  blaff  be  deter¬ 
mined,  which  is  the  general  ft  ate  of  the  problem,  this 

determine# 
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Pneumatic  determines  the  degree  of  condenfation  of  the  air,  and  the 
^  ec*  .  load  on  the  fquare  inch  of  the  pifton,  or  the  mean  force 
which  the  machine  muft  exert  on  it,  A  table,  which 
will  be  given  prefently,  determines  the  cubic  feet  of 
common  air  expelled  in  a  fecond,  correfponding  to  this 
load.  This  combined  with  the  propofed  dimeniions  of 
^tke  cylinder,  will  give  tliedefcent  of  the  pifton  or  the 
length  of  the  ftroke. 

Thefe  general  obfe nations  apply  to  all  forms  of 'bel¬ 
lows  ;  and  without  a  knowledge  of  them  no  perfon  can 
ere&  a  machine  for  working  them  without  total  uncer¬ 
tainty  or  fervile  Imitation.  In  order,  therefore,  that 
they  maybe  ufeful  to  fucli  as  are  not  aceuftomed  to  the 
‘management  of  even  thefe  fimple  formula,  we  infert 
*the  following  Ihort -table  of  the  velocity  and  quantity  of 
air  difeharged  from  a  -Cylinder  wliofe  pifton  is  loaded 
with  the  pounds  contained  in  the  firft  column  on  every 
fquare  inch.  T-he  fecond  column  contains  the  velocity 
with  which  -the  condetifed  air  rufhes  out  through  any 
/mail  hole  ;  and  the  third  column  is  the  cubic  feet  dif¬ 
eharged  from  a  hale  whole  area  is  a  fquare  inch  ;  co¬ 
lumn  fourth  contains  the  mean  velocity  of  air  of  the 
fcommon  denfity  ;  and  column  fifth  is  the  cubic  feet  of 
common -air  dilcharged  ;  the  fixth  column  is  the  height 
in  inches  at  which  the  force  of  the  blaft  would  fupport 
a  column  of  water  if  a  pipe  were  inferted  into  the 
fide  of  the  cylinder.  This  is  an  extremely  proper  ad¬ 
dition  to  fuch  machines,  fhowing  at  all  times  the  power 
df  the  machines,  and  teaching  us  what  intenfity  of 
blaft  is  employed  for  different  purpofes.  The  table  is 
computed  from  the  fuppofition  that  the  ordinary  pref- 
fure  of  the  air  is  1 5  pounds  on  a  fquare  inch.  This 
is  fomewhat  too  great,  and  therefore  the  velocities  are 
a  little  too  fmall ;  but  the  quantities  difeharged  will  be 
found  about  y  too  great  (without  affe&ing  the  veloci¬ 
ties)  on  account  of  the  convergency  of  the  ilream. 
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This  table  extends  far  beyond  the  limits  of  ordinary 
■ufe,  very  few  blaft-furnaces  havipg  a  force  exceeding 
,60  inches  of  water. 

We  (hall  conclude  this  account  of  blowing  machines 
with  a.defcription  of  a  fmall  one  for  a  blow-pipe.  Fig.  79. 

CCCCVII.  A  BCD,  is  a  veffel  .containing  water,  about  two  feet 
/deep.  EFGH  is  the  air-box  of  the  blower  open  be¬ 
low,  and  having  a  pipe  ILK  rifing  up  from  it  to  a  con¬ 
venient  height ;  an  arm  ON  which  grafps  this  pipe  car¬ 
ries  the  lamp  N :  the  blow-pipe  LM  comes  from  the 
top  of  the  upright  pipe*  PKQ^is  the  feeding  pipe 
reaching  near  to  the  bottom  of  the  veffel. 

Water. being  poured  into  the  veffel  below,  and  its  cover 
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being  put  on,  which  fits  the  upright  pipe,  and  touches  Pneumatic 
two  ftuds  a ,  af  projecting  from  it,  blow  in  a  quantity 
of  air  by  the  feeding  pipe  PQj  this  expels  the  water  f  ~~ 
from  the  air-box,  and  occafions  a  preffure  which  pro* 
duces  the  blaft  through  the  blow-pipe  M. 

In  n&  54.  of  this  article,  we  mentioned  an  appli¬ 
cation  wdiich  has  been  made  of  Hero’s  fountain,  at 
Chemnitz  in  Hungary,  for  railing  water  from  the  bot¬ 
tom  of  a  mine.  We  fhall  now  give  an  account  of  this 
very  ingenious  contrivance. 

In  fig.  80.  B  reprefents  the  fource  of  Water  elevated 
above  the  mouth  of  the  pit  i$6  feet.  From  this  there 
i$  led  a  pipe  B5CD  four  inches  diameter.  This  pipe 
enters  the  top  of  a  copper  cylinder  b  ede,  81  feet  high, 
five  feet  -diameter,  and  two  iriches  thick,  and  it" reaches 
to  within  four  inches  cf  the  bottom  *;  it  has  a  cock  at 
C.  This  cylinder  has  a  cock  at  F,  and  a  very  large 
one  at  E.  From  the  top  be  proceeds  a  pipe  GHH' 
two  inches  in  diameter,  which  goes  down  the  pit  96 
feet,  and  is  inferted  into  the  top  of  another  brafs  cy¬ 
linder  f g  hi ,  which  is  6|-  feet  high,  four  feet  diameter,, 
and  two  inches  thick,  containing  8.3  cubic  feet,  which 
is  very  nearly  one  half  of  the  capacity  of  the  other,  viz. 
of  170  cubic  feet.  There  is  another  pipe  NI  of  four 
inches  diameter,  which  rifes  from  within  four  inches  of 
the  bottom  of  this  lower  cylinder,  is  foldered  into  its 
top,  and  rifes  to  the  trough  NO,  which  carries  off  the 
water  from  the  mouth  of  the  pit.  This  lower  cylinder 
Communicates  at  the  bottom  with  the  water  L  which 
collects  in  the  drains  of  the  mine.  A  large  cock  K 
ferves  to  admit  or  exclude  this  water  ;  another  cock  M, 
at  the  top  of  this  cylinder,  communicates  with  the  ex¬ 
ternal  air. 

Now  fuppofe  the  cock  C  fliut,  and  all  the  reft  open  ; 
the  upper  cylinder  will  contain  air,  and  the  lower  cy¬ 
linder  will  be  filled  with  water,  becaufe  it  is  funk  fo 
deep  that  its  top  is  below  the  ufual  furface  of  the  mine- 
waters.  Now  {hut  the  cocks  F,  E,  M,  K,  and  open 
the  cock  C.  The  water  of  the  fource  B  muft  run  in 
by  the  orifice  D,  and  rife  in  the  upper  cylinder,  com* 
preffing  the  air  above  it  and  along  the  pipe  GHH', 
and  thus  a&ing  on  the  furface  of  the  water  in  the  lower 
Cylinder.  It  will  therefore  caufe  it  to  rife  gradually 
in  the  pipe  IN,  where  it  will  always  be  of  fuch  a  height 
that  its  weight  balances  the  elafticity  of  the  compreffed 
air.  Suppofe  no  iffue  given  to  the  air  from  the  upper 
cylinder,  it  would  be  compreffed  into  yth  of  its  bulk  by 
the  column  of  136  feet  high  ;  for  a  column  of  34  feet 
nearly  balances  the  ordinary  elafticity  of  the  air.  There¬ 
fore,  when  there  is  an  iffue  given  to  it  through  the 
pipe  GHH ,  it  will  drive  the  compreffed  air  along  this 
pipe,  and  it  will  expel  water  from  the  lower  cylinder. 

When  the  upper  cylinder  is  full  of  water,  there  will  be 
34  cubic  feet  of  water  expelled  from  the  lower  cylinder* 

If  the  pipe  IN  had  been  more  than  1 36  feet  long* 
the  water  would  have  rifen  136  feet,  being  then  in 
equilibrio  with  the  water  in  the  feeding  pipe  B5CD 
(aswas  fhown  in  n°  52.),  by  the  intervention  of  the 
claftic  air ;  but  no  more  water  would  have  been  ex¬ 
pelled  from  the  lower  cylinder  than  w  hat  fills  this  pipe. 

But  the  pipe  being  only  96  feet  high,  the  water  will 
be  thrown  out  at  N  with  a  very  great  velocity.  If  it  were 
not  for  the  great  obftrudlionS  which  water  and  air  muft 
meet  with  in  their  paffage  along  pipes,  it  would  iffue  at  N 
with  a  velocity  of  more  than  ,50  feet  per  fecond.  It 

iffues 
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E  fUC?  T,f  fore  flowIy>  ™d  ^  lafl  the  upper  cylin- 
P  der  is  full  of  water,  and  the  water  would  enter  the 
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pipe  GH  and  enter  the  lower  cylinder,  and  without 
difplacing  the  air  in  it,  would  rife  through  the  dif- 
charging  pipe  IN,  and  run  off  to  wafte.  To  pre¬ 
vent  this  there  hangs  in  the  pipe  HG  a  cork  bailor 
double  cone,  by  a  brafs  wire  which  is  guided  by  holes  in 
two  crofs  pieces  m  the  pipe  HG.  When  the  upper 
cylinder  is,  filled  with  water,  this  cork  plugs  up  the 
orifice  G,  and  no  water  is  wafted;  the  influx  at  D 
now  flops.  But  the  lower  cylinder  contains  compref- 
fed  air,  which  would  balance  water  in  a  difeharging 
pipe  136  feet  high,  whereas  IN  is  only  96.  There¬ 
fore  the  water  will  continue  to  flow  at  N  till  the  air 
has  lo  far  expanded  as  to  balance  only  96  feet  of  wa- 
?Cr\  thf  !s>  tlU  11  occupies  i  of  its  ordinary  bulk,  that 
is,  r  of  the  capacity  of  the  upper  cylinder,  or  42  '  cu¬ 
bic  feet.  Therefore  424.  cubic  feet  will  be  expelled 
and  the  efflux  at  N  will  ceafe  ;  and  the  lower  cylinder 
is  about  4  full  of  water.  When  the  attending  work¬ 
man  obfeives  this,  he  (huts  the  cock  C.  He  might  have 
done  this  before,  had  he  known  when  the  orifice  G  was' 
flopped;  but  no  lofs  enfues  from  the  delay.  At  the 
fame  time  the  attendant  opens  the  cock  E,  the  water 
iliues  with  great  violence,  being  preffed  by  the  con- 
denied  air  from  the  lower  cylinder.  It  therefore  iffues 
W!th  the  fum  of  its  own  weight  and  of  this,  compref- 
lion.  Thefe  gradually  decrease  together,  by  the  efflux 

m  theaWater,  rnd  the  exPanfion  of  the  air ;  but  this 
efflux  flops  before  all  the  water  has  flowed  out :  -for 
there  is  42 1  feet  of  the  lower  cylinder  occupied  by 
air.  This  quantity  of  water  remains,  therefore,  in  the 
upper  cylinder  nearly :  the  workman  knows  this,  be- 
caule  the  difeharged  water  is  received  firft  of  all  into 
a  veflel  containing  ^  of  the  capacity  of  the  upper  cylin- 
den  Whenever  this  is  filled,  the  attendant  opens  the 
cock  K  by  a  long  rod  which  goes  down  the  ftiaft •  this 
allows  the  water  of  the  mine  to  fill  the  lower  cylinder, 
allows  the  air  to  get  into  the  upper  cylinder,  and  this 
allows  the  remaining  water  to  run  out  of  it, 

.  And  thlls  evei7  thing  is  brought  into  its  firff  condi¬ 
tion  ;  and  when  the  attendant  fees  no  more  water  come 
©ut  at  E,  he  fhuts  the  cocks  E  and  M,and  opens  the  cock 
and  the  operation  is  repeated. 

There  is  a  very  furprifing  appearance  in  the  working 
of  this  engine.  When  the  efflux  at  N  has  flopped,  if 
the  cock  F  be  opened,  the  water  and  air  rufh  out  toge¬ 
ther  with  prodigious  violence,  and  the  drops  of  water 
are  changed  into  hail  or  lumps  of  ice.  It  is  a  fight 
ufually  fhown  to  flrangers,  who  are  deflred  to  hold  their 
hats  to  receive  the  blafl  of  air :  the  ice  comes  out  with 
hich  violence  as  frequently  to  pierce  the  hat  like  a  piftol 
bullet.  This  rapid  congelation  is  a  remarkable  inflance 
of  the  general  fa£l,  that  air  by  fuddenly  expanding,  ge¬ 
nerates  cold,  its  capacity  for  heat  being  increafed.  Thus 
the  peafant  cools  his-,  broth  by  blowing  over  the  fpoon, 
even  from  warm  lungs:  aftream  of  air  from  a  pipe  is  al¬ 
ways  cooling.  r 

The  above  account  of  the  procedure  in  working  this 
engine  fhows  that  the  efflux  both  at  N  and  E  becomes 
very  flow  near  the  end..  It  is  found  convenient  therefore 
not  to  wait  for  the  complete  difeharges,  but  to  turn  the 
cocks  when  about  30  cubic  feet  of  water  have  been  dif¬ 
eharged  at  N :  more  work  is  done  in  this  way.  A  gen¬ 
tleman  of  great  accuracy  and  knowledge  of  thefe  fubje&g 
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the  performance^  nf  T  dedrc/.  notlcing  particularly  Pneumatic 

nut "  *  ,”7  *  ^ t0ok  UP  aboutXee  mi- 
nutes  and  ^  J  and  that  32  cubic  feet  of  water  were  dif- 

charged  at  N,  and  66  were  expended  at  E.  The  expence 
therefore  is  66  feet  of  water  falling  136  feet,  and  the 
performance  is  32  raifed  96,  and  they  are  in  the  proper! 

“  °0  ,  XTh-t0-  i2*9?’  0r  of. 1  to  0,142 2 .or nearly 
-n  ;  „  1  hls  1S  'uPenor  to  the  performance  of  the  ’ 
mod  perfeft  underihot  mill,  even  when  all  fridion  and 

Si!  U<arnS  are  neSleded  i  Md  is  not  much  in! 

5  Wh  7  overfh°t  PunT-miU  that  has  yet  been  ereft- 

mtermec?  g^t  obftrUons  which 

water  meets  with  in  its  paffage  through  long-  pipes  we 

ancf  cTf  hffUled  thnat’  b>'rdoubll'nS  the  flze  of  the  feeder, 
and  difeharger,  the  performance  of  the  machine  will  be 

bSeafeT'’  ;  **  d°  "f  ¥ltate  to  %<  th«  it  would 
be  increafed  ,  :  it  is  true  that  it  will  expend  more  water; 


b’ Vhi;  TU  i?  -be  in  the  fam7™donVrfor 

moft  of  the  deficiency  of  the  machine  ariies  from  the 
needltfs  velocity  of  the  flrft  efflux  at  N.  The  difehar 

“ b' '  ,of"t  hi*h."d  »' 

Then  it  muft  be  confidered  how  inferior  in  original 
expence  this  Ample  machine  muft  be  to  a  mill  of  any 
kind  which  would  raife  10  cubic  feet  96  feet  hiVh  in  a 
minute,  and  how  fmall  the  repairs  on  it  need  bef  when, 
compared  with  a  milL  * 

And,  laftly,  let  it  be  noticed,  that  fuch  a  machine  can 
be  ufed  where  no  mill  whatever  can  be  put  in  motion. 

A  fmall  ftream  of  water,  which  would  not  move  any  kind 
of  wheel,  will  here  raife  4  of  its  own  quantity  to  the 
lame  height ;  working  as  faft  as  it  is  fupplied. 

For  all  thefe  reafons,  we  think  that  the  Hungarian 
machine  eminently  deferves  the  attention  of  mathemati¬ 
cians  and  engineers,  to  bring  it  to  its  utmoft  perfe&ion, 
and  into  general  ufe.  There  are  fixations  where  this 
kind  of  machine  may  be  very  ufeful.  Thus,  where  the 
tide  nfes  17  feet,  it  may  be  ufed  for  comprefling  air  to 
y  of  its  bulk  ;  and  a  pipe  leading  from  a  very  large  veflel 
inverted  in  it,  may  be  ufed  for  railing  the  water  fronts 
a  veflel  of  r  of  its  capacity  17  feet  high;  or  if  this 
veflel  on*y  vV  of  the  capacity  of  the  large  one  fet 
in  the  tide- way,  two  pipes  may  be  led  from  it ;  one 
into  the  fmall  veflel,  and  the  other  into  an  equal  veil'd 
ca  fCe^n  h‘Sher>  wb‘cb  receives  the  water  from  the 
ortt.  Thus  ry  of  the  water  may  be  raifed  34  feet,  and 
a  Imaller quantity  to  a  ill'll  greater  height;  and  this  with 
a  kind  of  power  that  can  hardly  be.  applied  in  any  other 
way.  _  Machines  of  this  kind  are  deferibed  by  Schottus, . 
Sturmius,  Eeupold,  arid  other  old  writers ;  and  they 
fhould  not  be  forgotten,  becaufe  opportunities  may  offer 
of  making  them  .highly  ufeful.  A  gentleman’s  houfe  in 
the  country  may  thus  be  fupplied  with  water  by  a  ma¬ 
chine  that  will  coll  li  tie,  and  hardly  go  out  of  repair. 

The  laft  pneumatical  engine  which  we  lhall  fpeakof 
at  prefent  is  the  common  fanners,  ufed  for  winnowing ' 
grain,  and  for  drawing  air  Out  of  a  room  :  and  we  have 
but  few  obfetvations  to  make  on  them. 

The  wings  of  the  fanners  are  inclofed  in  a  cylinder 
or  drum,  whofe  circular  Tides  have  a  large  opening  BDE 
(fig.  81.)  round  the  centre,  to  admit  the  air.  By  turning 
the  wings  rapidly  roundr  the  air  is  hurried  round  along  CCCCVll, 
with  them,  and  thus  acquires  a  centrifugal  tendency,  by 
which  it  preffes  ffrongly  on  the  outer  rim  of  the  drum; 

this 
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JPRettmjtfc  ^]j]s  jg  gradyallly  detached  from  the  circle  as  at  KI>  and 
Engine".  terminated  in  a  trunk  IHGF,  which  goes  off  in  a  tan- 
u  gential  dire&ion  :  the  air  therefore  is  driven  along  this 

paftage. 

If  the  wings  were  difpofed  in  planes  paffing  through 
the  axis  C,  the  compreffion  of  the  air  by  their  anterior 
furface  would  give  it  fome  tendency  to  efcape  in  every 
dire&ion,  and  would  obftruft  in  fome  degree  the  arrival 
‘of  more  air  through  the  frde-holes.  They  are  therefore 
reclined  a  little  backward,  as  reprefented  in  the  figure. 
It  maybe  fliown  that  their  beft  form  would  be  that  of  a 
hyperbolic  fpirul  abc;  but  the  ftraight  form  approaches 
{efficiently  near  to  the  mod  perfect  ffiape. 

Much  labour  is  loft,  however,  in  carrying  the  air 
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round  thofe  parts  of  the  drum  where  it  cannot  efeape. 

The  fanners  would  either  draw  or  difeharge  almoft ,  Eng|nes\ 
twice  as  much  air  if  an  opening  were  made  all  round 
one  fide.  This  could  be  gradually  contracted  (where 
required  for  winnowing)  by  a  furrounding  cone,  and 
thus  directed  againft  the  falling  grain:  this  has-been 
verified  by  aCtual  trial.  When  ufed  for  drawing  air  out 
of  a  room  for  ventilation,  it  would  be  much  better  to 
remove  the  outer  fide  of  the  drum  entirely,  and  let  tlie 
air  fly  freely  off  on  all  fides  ;  but  the  flat  fides  are  ne- 
ceflary,  in  order  to  prevent  the  air  from  arriving  at  the 
fanners  any  other  way  but  through  the  central  holes, 
to  which  trunks  fhould  be  fitted  leading  to  the  apart¬ 
ment  which  is  to  be  ventilated. 
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Pneuma-  PNEUMATOSIS.  See  Medicine,  n°  336. 
t0[]S  PNEUMONIA.  See  Medicine,  n°  183. 

Pococke  PNEUMONICS,  in  pharmacy,  medicines  proper  in 
v-  difeafes  of  the  lungs,  in  which  refpiration  is  affe&ed. 

PO,  a  large  and  celebrated  river  of  Italy,  which  has 
its  fource  at  mount  Vifs  in  Piedmont,  and  on  the  con¬ 
fines  of  Dauphiny.  It  runs  through  Piedmont,  Mont- 
ferrat,  the  Milanefe,  and  duchy  of  Mantua  ;  from  thence 
it  runs  to  the  borders  of  the  Parmezan,  and  a  part  of 
the  Modenefe  ;  and  having  entered  the  Ferarefe,  it  be¬ 
gins  to  divide  at  Ficheruolo,  and  proceeds  to  difeharge 
itfelf  into  the  Gulf  of  Venice  by  four  principal  mouths. 
As  it  pafles  along,  it  receives  feveral  rivers,  and  often 
overflows  its  banks,  doing  a  great  deal  of  mifchief :  the 
reafon  of  which  is,  that  moft  of  thofe  rivers  defeend 
from  the  Alps*  and  are  increafed  by  the  melting  of 
the  fnow. 

POA,  meadow-grass  :  A  genus  of  the  digynia 
order,  belonging  to  the  pentandria  clafs  of  plants  ;  and 
in  the  natural  method  ranking  under  the  fourth  order, 
Gramma .  The  calyx  is  bivalved  and  multiflorous  ;  tlie 
fpicula  or  partial  fpike  is  ovate,  with  the  valvules  fca- 
rious  and  a  little  fharp,  or  thin  on  the  margin.  There 
are  20  fpecies  ;  mofl  of  them  grades,  and  very  agreeable 
food  for  cattle  ;  for  one  fpecies,  which  grows  in  marfhes, 
the  cattle  will  frequently  go  fo  deep  as  to  endanger  their 
lives.  .This  is  called  the  aquatlca ,  or  water  reed-grafs . 
It  is  the  largefl  of  the  Britifh  grades,  growing  to  the 
height  of  five  or  fix  feet.  The  leaves  are  finooth,  and 
half  an  inch  wide  or  more.  The  panicle  is  eight  or 
\  ten  inches  long,  greatly  branched,  and  decked  with  nu¬ 

merous  fpicula  :  thefe  are  of  a  reddifh  brown  colour  in¬ 
termixed  with  green,  of  a  compreiTed  lanceolate  form, 
imbricated  with  about  fix  flowers  for  the  moil  part,  but 
varying  from  five  to  ten. 

POCHETTE  See  Barbatelli. 

POCOCKE  (Dr  Edward),  one  of  the  mofl:  learned 
men  in  the  oriental  tongues  in  Europe,  was  the  eldeft 
fon  of  the  Rev.  Edward  PocOcke  ;  and  was  born  at 
Oxford  in  1604,  where  he  was  alfo  bred.  In  1628 
he  was  admitted  probationer-fellow  of  his  college,  and 
about  the  fame  time  had  prepared  an  edition  of  the 
Second  Epiftle  of  St  Peter,  tlie  Seccmd  and  Third  of 
St  John,  and  that  of  St  Jude,  in  Syriac  and  Greek* 
with  a  Latin  Tranflation  and  Notes.  In  1629  he  was 
ordained  prieft,  and  appointed  chaplain  to  the  Englifh 
merchants  at  Aleppo,  where  he  continued  five  or  fix 
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years ;  in  which  time  he  diftinguifhed  himfelf  by  his  Pococke, 
fortitude  and  zeal  while  the  plague  raged  there.  At  Podagra 
length  returning  to  England,  he  was  in  1636  appointed 
reader  of  the  Arabic  le6lures  founded  by  archbifhop 
Laud.  Three  years  after  he  went  to  Conftantinople, 
where  he  profecuted  his  ftudies  of  the  eaftern  tongues, 
and  procured  many  valuable  manuferipts.  After  near 
four  years  {lay  in  that  city,  he  embarked  in  1 640  ;  and 
taking  Paris  in  his  way,  vifited  Gabriel  Sionita  the  fa¬ 
mous  Maronite,  and  Hugo  Grotius.  In  1643  he  was 
prefented  to  the  redlory  of  Childrey  in  Berks  ;  and 
about  three  years  after  married  the  daughter  of  Thoma9 
Burdett,  Efq.  About  the  middle  of  1647  he  obtained 
the  rellitution  of  the  falary  of  his  Arabic  le&ure,  which 
had  been  detained  from  him  about  three  years.  In 
1648  king  Charles  I.  who  was  then  prifoner  in  the 
ifle  of  Wight,  nominated  Mr  Pococke  to  the  profeflor- 
fhip  of  Hebrew*  and  the  canonry  of  Chrift-churcb  an¬ 
nexed  to  it ;  but  in  1650  he  was  eje&ed  from  his  ca¬ 
nonry  for  refufing  to  take  the  engagement,  and  foon 
after  a  vote  puffed  for  depriving  him  of  his  Hebrew  and 
Arabic  ledlures ;  but  feveral  governors  of  houfes,  &c. 
prefenting  a  petition  in  his  favour,  he  was  fuffered  to 
enjoy  both  thefe  places.  He  had  fome  years  before 
publifhed  his  Specimen  Hijlor'ue  stratum;  and  now  ap¬ 
peared  his  Porta  Mojis :  and  foon  after  the  Englifh  Po¬ 
lyglot  edition  of  the  Bible,  to  which  he  had  largely 
contributed,  and  alfo  Eutychius’s  Annals,  with  a  Latin 
verfion.  At  the  Reiteration,  he  was  reflored  to  the 
canoniy  of  Chrifl-church,  and  alfo  received  the  degree 
of  dodter  of  divinity.  He  then  publifhed  his  Arabic 
verfion  of  Grotius’s  Treatife  of  the  Truth  of  the  Chrif- 
tian  Religion  ;  and  an  Arabic  poem  intitled  L amiato> l 
Ajam ,  with  a  Latin  tranflation  and  notes.  Soon  after 
he  publifhed  Gregory  Abul  Pharajius’s  Htfloria  Dynafi 
tiarum*  In  1674  he  publifhed  an  Arabic  verfion  of  the 
chief  parts  of  the  Liturgy  of  the  Church  of  England  ; 
and  a  few  years  after  his  Commentary  on  the  Prophecies 
of  Micah,  Malachi,  Hofea,  and  Joel.  This  great  man 
died  in  1691,  after  having  been  for  many  years  con- 
fefledly  the  firft  perfon  in  Europe  for  eaftern  learning  ; 
and  was  no  lefs  worthy  of  admiration  for  his  uncommon 
modefty  and  humility,  and  all  the  virtues  that  can  adorn 
a  Chriftian.  His  theological  works  were  republifhed  ut 
London  in  1 740,  in  two  volumes  in  folio. 

PODAGRA,  or  the  Gout.  See  Medicine, 
n°  an. 
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P6DALIRIUS,  fon  of  ^fcuWus  and  fL  ?  1.  J  .  P  0  E 

is  one  of  the  pupils  of  the  Centaur  Chiron,  under  whom  neck ' '  wVb  °f  3  r"C  m'mr“e  b!ue>  except  thofe  of  its 
he  inade  huiuelt  fuch  a  mafter  of  medicine,  that  during  or  th™  ■  «,**  aret?f  a  moft  beautiful  filver  grey,  and  two 

the  I  rojan  war  the  Greeks  invited  him  to  their  camn  ?  Aort  white  one.  which  8  7 

flop  a  peftilence  which  had  baffled  the  M ?  '  °f  ,thcw‘n?>  .  Under  its  throat 


grey,  and  two 
are  on  the  pinion-joint 


Hop  a  peftilence  which  had  baffled  ihe  Ml  o/  Tthck  ,  -Under  its  th™  bang  two'li^ktXof 

phvficians.  -  Otaheitian 


Phyllcians.  Some  f^fei  hoZi^  tW  he  ^ntto 
the  Trojan  war,  not  in  the  capacity  of  a  phyfidan  in  the 
Grecian  arfny,  but  as  a  warrior,  attended  by  his  brother 

E"’jV°  ft,pSA’  Vth  foIdiers  GEchalia, 

Ithome,  and  Trica.  At  h.s  return  Podalirius  was  Ihip’ 

%  J*«  he  cured  of X 


word  for  ear-rings);  which  occafio^XaWrfS 
b'rd  being  given  to  it.  It  is  remarkable  for  the  fweet- 


£  •  ° -  *  remantaoie  tor  the  f weet 

Xde&^Md.the  beauty  of  itS  plum^*’ 

ZVJ*rUS  portl>  at  Athens,  Which 


Jr  ?"  l,  “aft  of  Caria,  where  he  cured  of  the  received  it,  n-mTf  3  ,u°US  ?0rt‘R0  at  Athens>  which 
railing  fickneft  a  daughter  of  the  kinsr  Qf  the  nli.v  W.  ,  •  ,  .  ts  nd™e  h°m  the  variety  (^-oixiao;  )  0f  naintincr* 

fed  h  .  h.biu.io,  l„ ,  a„d  Z“°a 'T  “* 

he  called  Syrna,  after  his  wife.  The  r>. 1°  the  ftoics i  received  their  Mens.  whence  the;. 


which  he  called  Syrna,  after  his  wife.  The  Caroms' 
honourSdeath’  bUlk  hm  3  temple’  3nd  Pa‘d  him  divine 

“h  A"”‘- 

e/hvV0^'  a  province  of  Poland,  bounded  on  the 
y,°  b‘al;^and  the  nver  Ukrain  ;  onthenoith  and 
north-eaft  by  Budfiac  Tartary;  on  the  fouth-eaft,  by 
the  river  IStefter,  which  feparatesit  from  BefTarabia  and 
Moldavia  m  European  Turkey  on  the  fouth-weft  ;  and 
by  the  province  of  Red  Ruffia  on  the  north-weft.  It 
ts  ufually  divided  into  the  Upper  and  Lower.  In  the 
Upper  which  is  the  weftern  part,  the  chief  town  is 
•  Lam.eck,  the  capital  of  Podolia,  and  of  a  palatinate. 
Jn  the  Lower,  or  eaftern  part  of  Podolia,  the  chief  town 
is  Tracklaw,  the  capital  of  a  palatinate. 

PODOPHYLLUM,  in  botany  :  A  genus  of  the 
tnonogyma  order,  belonging  to  the  polymdria  clafs  of 
plants;  and  in  die  natural  method  ranking  under  the 
37th  order,  RhaaJe.  The  corolla  has  nine  petals ;  the 
calyx  trijdiyUousj  the  berry'  unilocular,  crowned  with 
the  Ihgma. 

.fr(?^UR/Vr  SP,RING  TA1L>  'n  zoology,  a  genus 
■of  infects  of  the  order  of  aptera.  Linn.  Syft.  Nat. 
p.  1015.  They  have  fix  feet  formed  for  running;  two 
eyes  compofcd  of  eight  facets  ;  a  tail  forked,  bent  under 
the  body,  elaftic,  and  afting  like  a  fpring ;  the  antennx 
are  long  and  fetaceoirs.  “  This  genus  is  diftinguiflied 
( -ays  Uarbut )  into  feveral  fpecies.  Some  inhabit  itiH  wa- 
ters,  leaping  and  walking  with  cafe  on  the  furface  of  that 
clement,  t  hey  aflemble  in  troops  in  the  morning,  on  the 
banks  of  pools,  filh-ponds,  and  refervoirs;  ethers  are  found 
m  damp  places,  under  leaves,  bark,  and  ftones ;  others 
among  heaps  of  rotten  wood,  muihrooms,  and  in  melon- 
ieds.  In  Lapland,  they  are  feen  running  upon  the  fnow, 
but  when  it  begins  to  melt  they  perifh.  The  podura,  by 
its  elailrcity,  eludes  the  eager  grafp  of  the  naturalift.  Its 
,,ard  f°rky  tal1  •»  f  kind  of  fpring,  by  means  of  which 
the  body  of  the  animal  is  thrown  up  into  the  air.”  The 
podura  villofa  is  one  of  the  larreft  fpecies  found  in  Bri¬ 
tain,  and  appears  to  be  of  a  brown  footy  colour,  though 
it  is  really  of  a  yellow  brown,  interfperfed  throughout 
with  black-coloured  fpots  and  ftreaks.  The  head  and 
thorax  are  hairy,  and  ftick  to  the.fingers  when  touched : 
the  abdomen  is  fmooth  :  the  antenna;,  coniilling  of  four 
articulations,  are  as  long  as  two-thirds  of  the  body.  It 
ts  commonly  found  under  ftones. 

PO E-bird, ^  in  ornithology,  is  an  inhabitant  of  fome 
ot  the  South  Sea  iflands,  where  it  is  held  in  great  efteem 
and  veneration  by  the  natives.  It  goes  by  the  name  of 
T  !°  New  Zealand  ;  but  it  is  better  known  by  that  of 
petard.  It  is  fomewhat  lefs  than  our  blackbird.  The 
Vol.  XV.  Part  I. 
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ltoics  received  their  lelTcns,  whence  their 
name,  .  a porch.  The  Pcecile  was  adorned,  ~ 

many  others,  with  a  pifture  of  the  fiege  and  fackino-  0f 

the  fighthbe5att  C  lTr  3Sainft  the  Amaz™s>  and 
he  fight  between  the  Lacedaemonians  and  Athenians  at 

(Enoe  in  Argohs.  The  only  reward  which  Milriades 

obtained  after  the  battle  of  Marathon  was  to  have  his 

fhfoffi  T  mr0re  f0niP,cuousthan  that  of  the  reft  of 
whirlf  bf  f°r?ht  Wlth  him>  in  the  reprefentation 
UDhinhtheSp  3d-I  °f[he  Cn'fa?ement>  and  which  was  hung 
viftory  PcCCl  e  “  commemoration  of  that  celebrated 

POFqrrTiS<>etical»ompofltl6a'  See 
POESTUM,  or  Posidokia,  an  ancient  <city  0f 

Greca  Magna,  now  part  of  the  kingdom  of  Naples. 

It  was  founded  by  one  of  thofe  colonies  from  Greece 
which  m  the  early  ages  eftablilhed  themfelves  in  Italy.; 
and  it  flounlhed  before  the  foundation  of  Rome  itfelf. 

It  was  deftroyed  by  the  Goths  on  the  decline  of  the 
Roman  empire,  who  in  their  barbarous  zeal  for  the 
Uiuttian  religion  overturned  every  place  of  Pagan  wor» 

*.  P  \vh'ch  ,was  expofed  to  their  ravages.  Since  that 
time  it  has  been  in  ruins;  and  thefe  gains  were  unknown 
till  they  were  difeovered  ift  the  following  manner  :  “  In 
the  year  1755  (%s  the  author  of  the  Antiquities ,  I/if. 

Tvr  QT\d  Vt\™S  °f  PoeJium)y  an  apprentice  to  a  painter 
at  Naples,  who  was  on  a  vifit  to  his  friends  at  Capaccio, 
by  accident  took  a  walk  to  the  mountains  which  fur- 
round  the  territory  of  Poeftum.  The  only  habitation 
he  perceived  was  the  cottage  of  a  farmer,  who  cultivated 
the  belt  part  of  the  ground,  and  referved  the  reft  for 
paiture.  The  rums  of  the  ancient  city  made  a  part  of 
this  view,  and  particularly  ftruck  the  eyes  of  the  young 
painter ;  who,  approaching  nearer,  faw  with  aftonifli- 
ment  walls,  towers,  gates,  and  temples*  Upon  his  re¬ 
turn  to  Capaccie,  he  confulted  the  neighbouring  people 
about  the  origin  of  thefe  monuments  of  antiquity.  He 
could  only  learn,  that  this  part  of  the  Country  had  been 
uncultivated  and  abandoned  during  their  memory  *  that 
about  ten  years  before,  the  farmer,  whofe  habitation  he 
had  noticed,  eftablilhed  himfelf  there  ;  and  that  having 
deg  in  many  places  and  fearched  among  the  ruins- that 
lay  round  him,  he  had  found  treafures  fuflicient  to  enable 
him  to  .purchafe  the  whole.  At  the  painter's  return 
to  Naples,  he  informed  his  mafter  of  thefe  particulars, 
whofe  curiofity  was  fo  greatly  excited  by  the  defeription, 
that  he  took  a  journey  to  the  place,  and  made  drawing* 
of  the  principal  views.  Thele  were  ftiown  to  the  kinV 
of  Naples,  who  ordered  the  ruins  to  be  cleared,  and 
Poeftum  arofe  from  the  obfeurity  in  which  it  had  re¬ 
mained  for  upwards  of  700.years,  as  little  known  to  the 
neighbouring  inhabitants  as  to  travellers." 

•Our  author  gives  the  following  defeription  of  it  in 
Y  iu 
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PocfVum.  Jts  prefent  Hate.  It  is,  fays  he,  of  an  oblong  figure, 
about  two  miles  and  a  half  in  circumference.  It  has 
four  gates,  which  are  oppofite  to  each  other.  On  the 
key dl one  of  the  arch  of  the  north  gate,  on  the  outfide, 
is  the  figure  of  Neptune  in  baffo  relievo,  and  within  a 
hippocampus.  The  wralls  which  dill  remain  are  com- 
pofed  of  very  large  cubical  ftones,  and  are  extremely 
thick,  in  fome  parts  18  feet.  That  the  walls  have  re¬ 
mained  unto  this  time  is  owing  to  the  very  exa&  manner 
in  which  the  ftones  are  fitted  to  one  another  (a  circum- 
ftance  obferved  universally  in  the  mafonry  of  the  an¬ 
cients),  and  perhaps  in  fome  meafure  to  a  ftalaftical 
concretion  which  has  grown  over  them.  On  the  walls 
here  and  there  are  placed  towers  of  different  heights ; 
thoie  near  the  gates  being  much  higher  and  larger  than 
the  others,  and  evidently  of  modern  workmanfhip.  He 
obferves,  that,  from  its  fituation  among  marfhes,  bitu¬ 
minous  and  fulphureous  fprings,  Poeftum  muft  have  been 
unwholefome  ;  a  circumftance  mentioned  by  Strabo, 
Jl'Jorbo/am  earn  facit  Jluvius  in  paludes  diff'ufus .  In  fuch 
a  fituation  the  water  muft  have  been  bad.  Hence  the 
inhabitants  were  obliged  to  convey  that  neceffary  of  life 
from  purer  fprings  by  means  of  aquedu&s,  of  which 
many  veftiges  ftill  remain. 

The  principal  monuments  of  antiquity  are  a  theatre, 
an  amphitheatre,  and  three  temples.  The  theatre  and 
amphitheatre  are  much  ruined.  The  firft  temple  is 
hexaftylos,  and  amphiproftylos.  At  one.  end,  the  pi- 
lafters  and  two  columns  which  divided  the  cella  from  the 
pronaos  are  ftill  remaining.  Within  the  cella  are  two  rows 
of  fmaller  columns,  with  an  architrave,  which  fupport 
the  fecond  order.  This  temple  our  author  takes  to  be 
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of  that  kind  called  by  Vitruvius  hyphalhros ,  and  fupports  Poeftum, 
his  opinion  by  a  quotation  from  that  author.  The  fe-  ?V*X‘  f 
cond  temple  is  alfo  amphiproftylos  :  it  has  nine  columns 
in  front  and  18  in  flank,  and  feems  to  be  of  that  kind 
called  by  Vitruvius  pfeudodiptrros.  The  third  is  likewife 
amphiproftylos.  It  has  fix  columns  in  front  and  13  in 
flank.  Vitruvius  calls  this  kind  of  temple  peripUrou 
“  The  columns  of  thefe  temples  (fays  our  author)  are 
of  that  kind  of  Doric  order  which  we  find  employed  in 
works  of  the  greateft  antiquity.  They  are  hardly  five 
diameters  in  height.  They  are  without  bafes,  which 
alfo  has  been  urged  as  a  proof  of  their  antiquity  ;  but 
we  do  not  find  that  the  ancients  ever  ufed  bafes  to  this 
order,  at  leaft  till  very  late.  Vitruvius  makes  no  men¬ 
tion  of  bafes  for  this  order :  and  the  only  inftance  we 
have  of  it  is  in  the  firft  order  of  the  colifasum  at  Rome, 
which  Was  built  by  Vefpafian.  The  pillars  of  thefe 
temples  are  fluted  with  very  (hallow  (lutings  in  the  man¬ 
ner  deferibed  by  Vitruvius.  The  columns  diminifh  from 
the  bottom,  which  was  the  moft  ancient  method  almoft 
univerfally  in  all  the  orders.  The  columns  have  aftragals 
of  a  very  fingular  form  ;  which  (hows  the  error  of  thofe 
who  imagine  that  this  member  was  firft  invented  with 
the  Ionic  order,  to  which  the  Greeks  gave  an  aftragal, 
and  that  the  Romans  were  the  firft.  who  applied  it  to 
the  Doric.  The  echinus  of  the  capitol  is  of  the  fame 
form  with  that  of  tlie  temple  of  Corinth  deferibed  by 
Le  Roy.”  See  Swinburne's  'Travels  in  the  Two  Sicilies , 
vol.  ii.  p.  131— 140. 

POET,  the  author  of  a  poem.  See  the  article 
Poetry. 

Provencal  Pqets*  See  Troubadours. 
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AM  I  DST  thofe  thick  clouds  which  envelope  the 
firft  ages  of  the  world,  reafon  and  hiftory  throw 
fome  lights  on  the  origin  and  primitive  employment  of 
this  divine  art.  Reafon  fuggefts,  that  before  the  inven¬ 
tion  of  letters,  all  the  people  of  the  earth  had  no  other 
r  method  of  tranfmitting  to  their  defeendants  the  prin- 

Origm  ciples  of  their  worfhip,  their  religious  ceremonies,  their 

of  poetry.  laws,  and  the  renowned  adtions  of  their  fages  and  heroes, 
than  by  poetry ;  which  included  all  thefe  objedls  in  a 
kind  of  hymns  that  fathers  fung  to  their  children,  in 
order  to  engrave  them  with  indelible  ftrokes  in  their 
hearts.  Hiftory  not  only  informs  us,  that  Mofes  and 
Miriam,  the  firft  authors  that  are  known  to  mankind, 
fung,  on  the  borders  of  the  Red  Sea,  a  fong  of  divine 
praife,  to  celebrate  the  deliverance  which  the  Almighty  had 
vouchfafed  to  the  people  of  Ifrael,  by  opening  a  pafiage 
to  them  through  the  waters ;  but  it  has  alfo  transmitted 
to  us  the  fong  itfelf,  which  is  at  once  the  moft  ancient 
monument  and  a  mafter-piece  of  poetic  compofition. 

The  Greeks,  a  people  the  moft  ingenious,  the  moft 
animated,  and  in  every  fenfe  the  moft  accomplifhed,  that 
the  world  ever  produced — drove  to  ravifh  from  the  He¬ 
brews  the  precious  gift  of  poetry,  which  was  vouchfafed 
them  by  the  Supreme  Author  of  all  nature,  that  they 
might  aferibe  it  to  their  falfe  deities.  According  to 
their  ingenious  fidtions,  Apollo  became  the  god  of  poe¬ 
try,  and  dwelt  on  the  hills  of  Phocis,  Parnaffus,  and 
Helicon,  whofe  feet  were  wafhed  by  the  waters  of  Hyp. 
pocrene,  of  which  each  mortal  that  ever  drank  was 


feized  with  a  facred  delirium..  The  immortal  fwans« 
floated' on  its  waves.,  Apollo  was  accompanied  by  the 
Mufes — thofe  nine  learned  fitters — the  daughters  of 
Memory:  and  he  was  conftantly  attended  by  the  Graces.. 
Pegafus,  his  Winged,  courfer,  tranfported  him  with  a  reu 
pid  flight  into  all  the  regions  of  the  univerfe.  Happy 
emblems  1'  by  which  we  at  this  day  embeflilh  our  poe¬ 
try,  as  no  one  has  ever  yet  been  able  to  invent  more 
brilliant  images.. 

The  literary  annals  of  all  nations  afford  veftiges  of 
poetry  from  the  remoteft  ages.  They  are  found  among 
the  moft  favage  of  the  ancient  barbarians,  and  the  moftr 
defolate  of  all  the  Americans.  Nature  afferts  her  rights- 
in  every  country  and  every  age.  Tacitus  mentions 
the  verfes  and  the  hymns  of  the  Gentians,  at  tlie  time 
when  that  rough  people  yet  inhabited  the  woods,  and. 
while  their  manners  were  ftill  favage.  The  firft  inha¬ 
bitants  of  Runnia,  and  the  other  northern  countries,., 
thofe  of  Gaul,  Albion,  Iberia,  Aufonia,  and  other  na¬ 
tions  of  Europe,  had  their  poetry,  as  well  as  the  an¬ 
cient  people  of  Afia,  and  of  the  known  borders  of  A- 
fxica.  But  the  Ample  produdlions  of  nature  have  con¬ 
ftantly  fomething  unformed,  rough,  and  favage.  The 
Divine  Wifdom  appears  to  have  placed  the  ingenious  and 
poliftied  part  of  mankind  on  the  earth,  in  order  to  refine 
that  which  comes  from  her  bofom  rude  and  imperfect : 
and  thus  art  has  poliftied  poetry, which  iffued  quite  naked 
and  favage  from  the  brains  of  the  firft  of  mankind. 

But  what  is  Poetry  ?  It  would  be  to  abridge,  the- 
6  Unfits 
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Introd.  POT? 

Definiti'n  !hrdivLthartPXCulTPlrCV  l°  <:0nt.raa  th«  Sphere  of 

0fl,0Ctry>  ^0^,!  oS  ZAl’s  "  of  *  the 

poetry  is  the  art  of  making  vert  ofZ!  T*'/)* 
are  in  rhyme  or  metre  T wj '  *  *  /  r  Perw^s  that 

&  %:•  as  5 » **■*  r,  s 1 

try  Jl'Zr"  °f.  CntKlfnl  ha*  denominated  poe- 
juft  in  itfelf,  is  tooflgen«d/;forTdefUVthIS’  t-h°l’gh 

not  difcriminate  poetry  from  t)  deflnitlon’  a3  it  does 

•  Ehm. ./  IC  that  £fven  hY  Baron  Bielfteld  *  T/TT  l,° 
Wv.  £,I  art  °f'xPrilF-ng  our  thoughts  by  Aon  In  fa  A  ^  “  '7 

ter  this  manner  (if  we  reflet  1  faft>  11  13  af- 

the  metaphors  and  allegories  all  attent10n)  that  all 

“S  If 

the  reader  attentive  al/aff!et V^T®  which  rcnder 
is  a  poem.  While  that  P  ^ucJl  a  wor^ 

r  Ze  SJ^.t****? 
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S;„'S,;*h‘,4S^°”;  •<«  *  *  bod,.  „d , 

whiel,  tronld  o.hirfeTa,  SS  "1  *h“ 

b!c‘  B  «  the  peculiar  pri^e^e  of  fnd  3nd  infenfi- 
nimate  things  into  animals  5Lk/°^  l°  exalt  Jna* 
fons.  The  former  lichee  is  f™  ^  **“»  !uto  P»- 
confidered  as  nothing  more  thana  j"1011’  tbal;  «  is  now 
appropriated  by  the  poets  to  dift  ^£lenftlcaI  dialed 
the  writers  of  profe  And  it  is  *1I1^u‘(h ‘hemfelves  from 
t;al,  that  wequeftion  muchlf  ^  f°  elFen- 

tl0n  <:ould  fubfift  without  if.  forhit  Sr”  ,°f  COmP°fi- 
exammation,  be  found  tW  iJ  PerllaP3>  upon 

fome  of  the  qualities  of  AnLCri7  Poetical  defeription 
things  not  haring  life  N*Ure™  to 

the  thoughts  are  expreffed  bv^firt'  the.rcfore»  where 
etic  j  and  every  work  whera  thl  °r  lmaSes’  is  P°‘ 

rall/>  r-piy,  Id  ww^^are14lprep  r  "* 

verfe,  is  profaic.  u’  “though  it  be  in 

fnpSSulTpSn  "t0“  'J  "S»*d  ..  foreign  or 
fiaione,  i„,0  .£"4 

poetry,  and  one  of  the  irrmt^a  g • .  dlfficulties  in 

for  thle  reafons,  the  cadence  thTrtS  “  3  P°em  :  a"‘* 

particularly  that  of  rhyme  delimit f  tR™0”7  °f  found*» 

degree,  arid  the  mind  SSffiSft^r 

eye  reads  them.  There  refultlhf  f  them  while  the 

the  mind,  and  a  ftrong InStZtZZr 

but  this  pleafure  would  f  •  1  *  to  thefe  ornaments : 

■f  it  were  not  attended  fy  CT“  fchildl‘ft’  3 

r  ml the  T^hTo^ 

mony,a„d  efpeciaUy  rhyme,  XdTh'e  greatelllffiftlr'  >7'^’ 
to  the  memory  that  art  mn  ^  ^  gi  eateit  alhltance0f  its  ei 

or  poetic  flails,  that^oS^^ 
them  with  fuch  deep  traces  „„  \a!!llt  ln  graving 
itfelf  frequently  cannot  efface  H  ’  ™  ^  ^ 

apophthegms,  fentences,  maxims,  and  pr^eptlwouhS 
have  been  buried  in  the  ahvfr  nf  •  P  t™  8’  would 

isst  ssz 

preffed  in  verfe.  See  Part  7ll  ^ 
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Sec  t.  I.  Of  the  EJfence  and  End  of  Poetry. 

T  mentC^ of  A P”1**  ,In  Sencral>  and  confe- 

and  weffl0' 10  ,i)art,cular>  conflfts  in  exprejwn; 
n  orW  ”1'  P“"'c-  th«  mproEonlnnj 

to  treat  •  TV  6  ItreIf  -°f  'vh,cl1  we  undertake 

to  treat.  2.  From  the  manner  in  which  we  treat  that 

ml’  ?rom  °f  “«■="  »“~t 

eonfolitvTib  ’  Pkn  that  T  pmP°{e  t0  follow  in 
conionnity  to  this  manner ;  and,  4.  From  the  metb^R 

o  executing  this  plan  in  its  full  detail.l  Our  firft  orndes 

he  ancients,  affo^  „s  nc  lights  that  can  ehiddl  all 

thefe  objeas  «  general.  The  precepts  which  AriftoS 


lays  down  relate  to  epic  and  dramatic  poetry  only- 
and  which,  by  the  way,  confirms  our  idea,  that  anti! 
quity  itfelf  made  the  effeuce  of  poetry  to  confift  in  fic 
tion  and  not  in  that  fpecies  of  verfe  which  is  deftitute 
of  it,  or  in  that  which  is  not  capable  of  it.  But  f.uce 
this  art  has  arrived  to  a  great  degree  of  perfection  ;  and 
as  poetry,  like  eleancity,  communicates  its  lire  to  eve¬ 
ry  thing  it  touches,  and  animates  and  embellishes  what, 
ever  it  treats ;  there  feems  to  be  no  fubjeft  in  the  mt 
verfe  to  which  poetry  cannot  be  applied/  and  which  it 

cannot  render  equally  brilliant  and  pleafing.  From  this 
umverfahty  of  poetry,  from  its  peculiar  property  of  ex- 
prefiion  by  Irftion,  which  is  applicable  to  all  lubiefts 
have  afifen  Its  different  fpecies,  of  which  a  particular 
defcription  will  be  given  in  the/ :  and  part. 

Horace,  m  a  wdj-kn-uwn  verfe,  has  been  fuppofed  to 
^  2  declare 
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declare  the  end  of  poetry  to  be  twofold,  to  pleafe,  or  to 
,  inftrua  i 

5 

End  of 
J  of try% 

*  CJfays  en 
T»?try  and 
Muftc% 

Part 
chap.  i. 


f  n%r.  Ar . 
Jett*  333- 
347* 


^  Hvr*.  C.arm 

]ib  4.  ode  9, 

§  Hor.  Sat. 
lib.  t.  fat.  4 
trer.  40. 


Aut  prodejfe  volunt,  ant  deleCtare  poet# . 

But  Dr  Beattie  *  maintains,  that  the  ultimate  end  of 
this  art  is  to  pleafe  ;  inflruClion  being  only  one  of  the 
means  (and  not  always  a  neceflary  one)  by  which  that 
ultimate  end  is  to  be  accomplifhedw  The  paflage  rightly 
underflood,  he  obferves,  will  not  appear  to  contain  any 
thing  incon  frflent  with  this  dodlrine.  The  author  is 
there  flating  a  comparifon  between  the  Greek  and  Ro¬ 
man  writers,  with  a  view  to  the  poetry  of  the  ftage  ;  and,, 
after  commending  the  former  for  their  corre&nefs,  and 
for  the  liberal  fpirit  wherewith  they  conduced  their 
literary  labours,  and  blaming  his  countrymen  for  their 
inaccuracy  and  avarice,  he  proceeds  thus  2  “  The  ends 
propofed  by  our  dramatic  poets  (or  by  poets  in  ge¬ 
neral)  are,  to  pleafe,  to  inftruCl,  or  to  do  both.  When 
inflruClion  is  your  aim,  let  your  moral  fentences  be 
expreffed  with  brevity,  that  they  may  be  readily  un- 
derftood,  and  long  remembered :  where  you  mean,  to 
pleafe,  let  your  fictions  be  conformable  to  truth,  or 
probability.  The  elder  part"  of  your  audience  (or 
readers)  have  lKxrelifh  for  poems  that  give  pleafure  only 
without  inflru&ion  ;  nor  the  younger  for  fuch  writings 
as  give  inftru&ion  without  pleafure.  He  only  can  fe- 
cure  the  univerfal  fuffrage  in  his  favour,  who  bknds 
the  ufeful  with  the  agreeable,  and  delights  at  the  fame 
time  that  he  inflru&s  the  reader.  Such  are  the  works 
that  bring  money  to  the  bookfeller,  that  pafs  into  fo¬ 
reign  countries,  and  perpetuate  the  author’s  name 
through  a  long  fiiccefiion  of  ages-}\” — Now,  what  is 
the  meaning  of  all  this?  What,  but  that  to  the  perfection 
of  dramatic  poetry  (or,  if  you  pleafe,  of  poetry  in  ge¬ 
neral)  both  found  morals  and  beautiful  fiction  are  re- 
quifite  ?  But  Horace  never  meant  to  fay,  that  in  ft  rue-, 
tion,  as  we^l  as  pleafure,  is  neceflary  to  give  to  any 
compolition  the  poetical  character ;  or  he  would  not  in 
another  place  have  celebrated  with  fo  much  affection 
and  rapture  the  melting  ftrafns  of  Sappho,  and  the 
playful  genius  of  Anacreon  J, — two  authors*  tranfeen- 
dently  fweet,  but  not  remarkably  inflru&ive.  We  are 
fure,  that  pathos,,  and  harmony,  and  elevated  language, 
were,  in  Horace’s  opinion,  efTential  to  poetry  §  ;  and 
of  thefe  decorations  nobody  will  affirm  that  inflruClion 
is  the  end,  who  confiders  that  the  moft  inflru&ive  books 
in  the  world  are  written  in  plain  profe. 

In  fhort,  our  author  has  endeavoured  by  many  inge¬ 
nious  arguments  and  illuflrations  to  eflablifh  it  as  a 
truth  in  criticifm,  that  the  end  of  poetry  is  to  pleafe* 
Verfes,  *if  pleating,  may  be  poetical,  though  they  con¬ 
vey  little  or  no  inftruftion  ;  but  verfes,  whofe  foie  me¬ 
rit  it  is  that  they  convey  inftruClion,  are  not  poeti¬ 
cal^  Inflru&ion,  however,  he  admits,  efpecially  in 
poems  of  length,  is  neceflary  to  their  perfection ,  be- 
caufe  they  would  not  be  perfectly  agreeable  without  it* 


Sect.  II.  Of  the  Standard  of  Poetical  Inven¬ 
tion. 

6 

Poetical  Homer’s  beautiful  description  of  the  heavens  and 
invention  earth,  as  they  appear  in  a  calm  evening  by  the  light  of 
la»ed  re^U"  ^ie  moon  an^  ^ars>  concludes  with  this  circumftance, 
%  liia'h  b.8.  “  And  the  heart  of  the  fhepherd  is  glad  f.”  Madame 
Dacier,  from  the  turn  fhe  gives  to.  the  paflage  in  her 
verfion,  feems  to  think,  and  Pope,  in  order  perhaps,  to 
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make  out  his  couplet,,  insinuates,  that  the  gladnefs  of  Of 
the  fhepherd  is  owing  to  his  fenfe  of  the  utility  of  thofc  Invcnli°n. 
luminaries.  And  this  may  in  part  be  the  cafe  :  but 
this  is  not  in  Homer;  nor  is  it  a  neceflary  conflderation. 

It  is  true,  that,  fn  contemplating  the  inaterial  univerfe, 
they  who  difeern  the  caufes  and  effeCls  of  things  mufl 
be  more  rapturoufly  entertained  than  thofe  who  perceive  Beattie*, 
nothing  but  fhape  and  fize,  colour  and  motion.  Yet, 
in  the  mere  outfide  of  Nature’s  work,  there  isafplendor!^* 
and  a  magnificence  to  which  even  untutored  minds  can¬ 
not  attend  without  great  delight. 

Not  that  all  peafants  or  all  philofophers  are  equally 
fufceptible  of  thefe  charming  impreffions.  It  is  flrange 
to  obferve  the  calloufnef3  of  fome  men,  before  whom  all 
the  glories  of  heaven  and  earth  pafs  in  daily  fucceflion, 
without  touching  their  hearts,  elevating  their  fancy,  or 
leaving  any  durable  remembrance.  Even  of  thofe  who 
pretend  to  fenfibility,  how  many  are  there  to  whom  the 
kiflre  of  the  rifing  or  fetting  furr;.  the  fparkling  concave 
of  the  midnight-fky  ;  the  mountain-forefl  toffing  and 
roaring  to  the  florm,  or  warbling  with  all  the  melodies 
of  a  fummer-evening  ;  the  fweet  interchange  of  hill  and* 
dale,  fhade  and  funfhine,  grove,  lawn,  and  water,  which 
an  extenfive  landfcape  offers  to  the  view  ;  the  feenery 
of  the  ocean,  fo  lovely,  fo  majeflic,  and  fo  tremendous;, 
and  the  many  pleating  varieties  of  the  animal  and  vege¬ 
table  kingdoms,  could  never  afford  fo  much  real  fatisfac- 
tion,  as  the  fleams  and  noife  of  a  ball-room,  the  infipid 
fiddling  and  fqueaking  of  an  opera,  or  the  vexations  and" 
wranglings  of  a  card -table  J 

But  fome  minds  there  are  of  a  different  make  ;  who, 
even  in  the  early  part  of  life,  receive  from  the  contem¬ 
plation  of  Nature  a  fpecies  of  delight  which  they  would 
hardly  exchange  for  any  other,  and  who,  as  avarice  and' 
amhition  are  not  the  infirmities  of  that  period,  would, 
with  equal  tincerity  and  rapture,,  exclaim, 
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I  care  not,  Fortune,  what  you  me  deny ; 

You  cannot  rob  me  of  free  Nature’s  grace  ; 

You  cannot  fhut  the  windows  of  the  Iky, 

Through  which  Aurora  {hows  herbright’ning  face; 
You  cannot  bar  my  conflant  feet  to  trace 
The  woods  and  lawns  by  living  flream  at  eve. 

Cnjlie  of  Indolence 

Such  minds  have  always  in  them  the  feeds,  of  true  tafte,. 
and  frequently  of  imitative  genius.  At  leaft,  though 
their  enthufiaflic  or  vifionary  turn  of  mind  (as  the  mari- 
of  the  world  would  call  it)  fhould  not  always  incline 
them  to  praClife  poetry  or  painting,  we  need' not  fcruple 
to  affirm,  that  without  fome  portion  of  this  enthufiafm. 
no  perfon  ever  became  a  true  poet  or  painter.  For  lie 
who  would  imitate  the  works  of  nature,  mufl  firfl  ac¬ 
curately  obferve  them  ^  and  accurate  obfervation  is  ta 
be  expedled  from  thofe  only  who  take  great  pleafure 
in  it. 

To  a  mind  thus  difpofed  no  part  of  creation  is  indif¬ 
ferent.  In  the  crowded  city  and  howling  wildernefs; 
in  the  cultivated  province  and  folitary  ifle  in  the 
flowery  lawn  and  craggy  mountain  ;  in  the  murmur  of 
the  rivulet  and  in  the  uproar  of  the  ocean  ;  in  the  ra¬ 
diance  of  fummer  and  gloom  of  winter  ;  in  the  thunder 
pf  heaven  and  in  the  whifper  of  the  breeze  ;  he  flill 
finds  fomething  to  rouze  or  to  foothe  his  imagination,, 
to  draw  forth  his  affections,  or  to  employ  his  under- 
flan  ding.  And  from  every  mental  energy  that  is  not 
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Invention  attended  v',lth  Pa'n>  and  «v^  from  fome  of  thofe  that 

u— v -  art?  as  moderate  terror  and  pity,  a  found  mind  derives 

iatislaction;  exercife  being  equally  neceffaty  to  the  body 
and  the  foul,  and  to  both  equally  produ&ive  of  health 
and  pleafure. 

This  happy  fenfibility  to  the  beauties  of  nature  fhould 
be  chenfhed  in  young  perfons.  It  engages  them  to 
contemplate  the  Creator  in  his  wonderful  works;  it  pu¬ 
rifies  and  harmonizes  the  foul,  and  prepares  it  for  moral 
and  intelle&ual  difeipkne  ;  it  fupplies  an  endlefs  fource 
ot  amuiement ;  it  contributes  even  to  bodily  health  : 
and,  as  aftrift  analogy  fubfifts  between  material  and  mo¬ 
ral  beauty,  it  leads  the  heart  by  an  eafy  tradition  from 
the  one  to  the  other;  and  thus  recommends  virtue  for 
,ts.  tamfeendant  lovelmefs,  and  makes  vice  appear  the 
object  of  contempt  and  abomination.  An  intimate  ac¬ 
quaintance  with  the  bell  deferiptive  poets,  Spenfer,  Mil- 
ton,  and  Thomfon,  but  above  all  with  the  divine  Geor- 
gic,  joined  to  fome  pra&ice  in  the  art  of  drawing,  will 
promote  this  amiable  fenfibility  in  early  years  :  for  then 
the  face  of  nature  has  novelty  fuperadded  to  its  other 
charms,  the  paffions  are  not  pre-engaged,  the  heart 
is  free  from  care,  and  the  imagination  warm  and  ro¬ 
mantic. 

h  the  But  not  t0  longer  on  thofe  ardent  emotions  that 
andard  of  are  peculiar  to  the  enthufiaftic  difciple  of  nature,  may  it 
'  not  be  affirmed  of  all  men,  without  exception,  or  at 

leait  of  all  the  enlightened  part  of  mankind,  that  they 
arc  gratified  by  the  contemplation  of  things  natural,  as. 
oppofed  to  unnatural  ?  Monflrous  fights  pleafe  but  for 
a  moment,  if  they  pleafe  at  all ;  for  they  derive  their 
charm  from  the  beholder’s  amazement,  which  is  quickly 

b™W,OVler‘  cWr  rCad  Indeed  of.a  man  of  rank  m  Sicily*, 
•urin  Si -  'y10  c^°°ies  to  adorn  his  villa  with  pictures  and  ftatues 
lrJlct.24.?f  moft  unnatural  deformity:  but.it  is  a  fingular  in- 
ftance  ;  and  one  would  not  be  much  more  furp'rifed  to 
hear  of  a  perfon  living  without  food,  -or  growing  fat  by 
the  ufe  of  poifon.  To  fay  of  any  thing,  that  it  is 
contrary  to  nature,  denotes-  cen hire  and  difguft  on  the 
part  of*  the  fpeaker;  as  the  epithet  natural  intimates  an 
agreeable  quality,  and  feems  for  the  moft  part  to  imply, 
that  a  thing  is  as  it  ought  to  be,  fuitable  to  our  own 
tafle,  and  congenial  with  our  own  conftitution.  Think 
with  what  fentiments-we  fhould  perufe  a  poem,  in  which 
nature  was  totally  mifreprefented,  and  principles  of 
thought,  and  of  operation  fuppofed  to  take  place,  re¬ 
pugnant  to  every  tiling  we  had  feen  or  heard  of  c — in 
which,  for  example*  avarice  and  coldnefs  were  aferibed 
to  youth,  and  prodigality  and  paffionate  attachment  to 
the  old ;  in  which  men  were  made  to  a6l  at  random, 
fometimes  according  to  chara&er,  and  fometimes  con¬ 
trary  to  it;  in  which  cruelty  aitd  envy  were  productive 
of  love,  arid  beneficence  and  kind  affe&icn  of  hatred  ; 
m  which  beauty  was  invariably  the  objedt  of  diflike,  and 
nglinefs  of  defire ;  in  which  fociety  was  rendered  happy 
by  atheifm  and  the  promifeuous  perpetration  of  crimes, 
and  juftice  and  fortitude  were  held  iu  univerfal  contempt. 

Or  think,  how  we  fhould  relifh  a  painting,  where  no 
regard  was  had  to  the  proportions,  colours,  or  any  of 
the  phvfical  laws,  of  Nature: — where  the  ears  and  eyes 
of  animals  were  placed  in.  their  fhoulders  ;  where,  the 
fky  was  green  and  the  grafs  crimfon  ;  where  trees  grew 
with  their  branches  in  the  earth  and  their  roots  in  the 
air;  where  men.  were  f<?en  fighting  after  their  heads  were 
cut  off*  ftips  failing'on  the  land,  lions  entangled  in  cob^ 
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webs,  fheep  preying  on  dead  carcafes,  fifhes  fporting  In  Of 

r  kT°dS’  and  elePhants  "'aiding  on  the  fea.  Could  rnventi°n 

fuch  figures  and  combinations  give  pleafure,  or  merit  the - v - 

appellation  of  fubhme  or  beautiful  ?  Should  we  hefitate 
to  pronounce  their  author  mad?  And  are  the  abfurdities 
of  madmen  proper  fubjefts  either  ofamufement  orof  iml  . 
tation  to  reafon  able  beings  r* 

QV^-\h  be.  remarkcd>  tl»t  though  we  diftinguiftr  • 
our  internal  powers  by  different  names,  becaufe  other- 
lfe  we  could  not  fpeak  of  them  fo  as  to  be  understood, 

mind  3re  3  V*  r'  ma.n^  enerSies  of  the  fame  individual 
1Cref0r^  ‘Vs  n°,1  t0  be  fuPP0fed,  that  what 
con  trad  fts  any  one  leading  faculty  fhould  ' yield  perma-  - 

rrafn  C  tb5  -red'  Tbat  cannot  he  agreeable  to 

reafon,  which  confcience  difapproves;  nor  can  that  gra- 

tJty  imagination,  which  is  repugnant  to  reafon. - Be- 

fides,  behef  and  acquiefcence  of  mind  are  pleafant,  as 
diftruft  and  difbelief  are  painful  ;  and  therefore,  that 
only  can  give  folid  and  general  fatisfaftion,  which  has 
fomething  of  plaufibihty  in  it;  fomething  which  we 
conceive  it  poffible  for  a  rational  being  to  believe.  But 
no  rational  being  can  acquiefce  in  what  is  obvioufly  con¬ 
trary  to  nature,  or  implies  palpable  abfurdity. 

Poetry,  therefore,  and  indeed  every  art  whofe  end  is 
to  pleafe,  muftbe  natural;  and  if  fo,  muft  exhibit  real 
matter  of  faff,  or  fomething  like'  it ;  that  is,  in  other 

to°ver'fi^afiude  ClthCr  aCC°rdl*nff  to  truth  or  according  ^ 

;  -  And  tho’  every  part  of  the  material  tiniverfe  abounds 
in  objects  of  pleafurahle  contemplation,  yet  nothing  in 
nature  fo  powerfully  touches  our  hearts,  or  gives  fo  great  ' 

.  variety  of  exercife  to  our  moral  and,  inteifeaual  fecul- 
ties,  as  man.  Human  affairs  and  human  feelings  are 
umverfally  interefting.  .  There  are-  many  who  have  no. 
great  relifh  for  the  poetry  that  delineates  only  irrational 
or  inanimate  beings;  but  to  that  which  exhibits  the 
fortunes,  the  cliarafters,  and  the  conduft  of  men,  there 
is  hardly  any  perfon  who  does  not  liften  with  fympathy 
and  delight.  And  hence,  to  imitate  human  adion,  is 
confidered  by  Ariftotle  as  effential  to  this  art;  and  muft 
Be  allowed  to  be  effential  to  the  moft  plcafing  and  moft 
infinitive  part  of  it,  Epic  and  Dramatic  compofition. 

Mere  defenptions,  however  beautiful,  and  moral  reflect 
tions,  however  juft,  become  tirefome,  where  our  paffions?  •• 
are  not  occafionally  awakened  by  fame  event  that  con¬ 
cerns  our  fellow-men.  Do  not  all  readers  of  tafle  re¬ 
ceive  peculiar  pleafure  from  thofe  little  tales  or  epilodes 
with  which  Thomfon’s  deferiptive  poem  on  the  Seafons 
is  here  and  there  enlivened  ?  and  are  they  not  fenfible, 
that  the  tliunder-ftorm.  would  not  have  been  half  fo  in¬ 
tending  without  the  tale  of  the  two  do  vers  {.Summ.  v- 
1 1 7 1 )  ;  nor  the  harveft-feene,  without  that  of  Palemon 
and  Lavinia  (  Aut.  v.  177.)  ;  nor  the  driving-  fnows* 
without  that  exquifite  picture  of  a  man  perifhing  among 
them  (Winter,  v;  27 6.  j  ?  It  i3  much  to  be  regretted, 
that  Young  did  not  employ  the  fame  artifice  to  animate 
his  Night-Thoughts-  Sentiments  and  deferiptions  may¬ 
be  regarded  as  the  pilafters,  carvings,  gildings,  and 
other  decorations  of  the  poetical  fabric:  but  human  ac¬ 
tions  are  the  columns  and  the  rafters  that  give  it'  lia¬ 
bility  and  elevation.  Or,  changing  the  metaphor,  we 
may  conlider  thefe  as  the  foul  which  informs  the  ldvely 
frame  ;  while  thofe  are  little  more  than  the  ornaments? 
of  the  body. 

Whether  the  pleafure  we  take  in  things  natural,  and 
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our  diflikc  to  what  h  the  reverfe,  be  the  effect  of  habit 
or  of  conftitution,  is  not  a  material  inquiry.  There  m 
nothing  abfurd  in  fuppoiing,  that  between  the  foul,  in 
its  firit  formation,  and  the  relt  of  nature,  a  mutual  har¬ 
mony  and  fympathy  may  have  been  eftabliflied,  which 
experience  may  indeed  confirm,  but  no  perverfe  habits 
could  entirely  fubdue.  As  no  fort  of  education  could 
make  man  believe  the  contrary  of  a  felf-evident  axiom, 
or  reconcile  him  to  a  life  of  perfect  folitude  ;  fo  we 
fliould  imagine,  that  our  love  of  nature  and  regularity 
might  ftill  remain  with  us  in  fome  degree,  though  we 
‘  had  been  born  and  bred  in  the  Sicilian  villa  above- 
mentioned,  and  never  heard  any  thing  applauded  but 
what  deferved  cenfure,  nor  cenfured  but  what  merited 
appiaufe.  Yet  habit  mull  be  allowed  to  have  a  power¬ 
ful  influence  bver  the  fentin>:nts  and  feelings  of  man¬ 
kind  :  for  obje&s  to  which  we  have  been  long  accui- 
tomed,  we  are  apt  to  contrad  a  fondnefs  *  we  conceive 
them  readily ,  and  contemplate  them  with  pleafure  ;  nor 
do  we  quit  our  old  tra&s  of  fpeculation  or  pradice  with¬ 
out  relu&ance  and  pain.  Hence  in  part  arifes  our  at¬ 
tachment  to  our  own  profefhons,  our  old  acquaintance, 
our  native  foil,  our  homes,  and  to  the  very  hills,  ftreams, 
and. rocks  in  our  neighbourhood.  It  would  therefore 
be  ftrange,  if  man,  accuftomed  as  he  is  from  his  eaiheft 
days  to  the  regularity  of  nature,  did  not  contrail  a  liking 
Xo  her  productions  and  principles  of  operation. 

Yet  we  neither  exped  nor  defire,  that  every  human 
invention,  where  the  end  is  only  to  pleafe,  fliould  be  an 
exadt  tranfeript  of  real  exiftence.  It  is  enough,  that  the 
mind  acquiefce  in  it  as  probable  or  plaufible,  or  fuch  as 
we  think  might  happen  without  any  dired  oppofition  to 
the  laws  of  nature  Or,  to  fpeak  more  accurately,  it  is 
enough  that  it  be  confiftent,  either,  fir  ft,  with  general 
experience  ;  or,  fecondly,  with  popular  opinion  ;  or, 
thirdly,  that  it  be  confiftent  with  itfelf,  and  conneded 
with  probable  circumftances. 

Firft:  If  a  human  invention  be  confiftent  with  getter al 
experience,  we  acquiefce  in  it  as  fufficiently  probable. 
Particular  experiences,  however,  there  may  be,  fo  un¬ 
common,  and  fo  little  expeded,  that  we  fliould  not  ad¬ 
mit  their  probability,  if  we  did  not  know  them  to  be 
true.  No  man  of  fenfe  believes,  that  he  has  any  likeli¬ 
hood  of  being  enriched  by  the  difeovery  of  hidden  trea- 
fure;  or  thinks  it  probable,  on  purchafiug  a  lottery- 
ticket,  that  lie  (hall  gain  the  firft  prize  :  and  yet  great 
wealth  has  actually  been  acquired  by  fuch  good  fortune. 
But  we  fliould  look  upon  thefe  as  poor  expedients  in  a 
play  or  romance  for  bringing  about  a  happy  cataftrophe. 
We  expeCl  that  fidion  fliould  be  more  confonant  to  the 
general  tenor  of  human  affairs  ;  in  a  word,  that  not  pof- 
iibility,  but  probability,  fliould  be  the  ftandard  of  poeti¬ 
cal  invention.  . 

Secondly  :  Fidion  is  admitted  as  conformable  to  this 
ftandard,  when  it  accords  with  received  opinions.  Theie 
may  be  erroneous,  but  are  not  olten  apparently  repug¬ 
nant  to  nature.  On  this  account,  and  becaufe  they  are 
familiar  to  us  from  our  infancy,  the  mind  readily  ac- 
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quiefees  in  them,  or  at  leaft  yields  them  that  degree  'of  Of 
credit  which  is  neceffary  to  render  them  pleafing :  hence  *RVC‘mon; 
the  fairies,  ghofts,  and  watches  of  Shakefpeare,  are  ad-  '~~>t 
mitted  as  probable  beings ;  and  angels  obtain  a  place  in 
religious  pictures  though  we  know  that  they  do  not 
now  appear  in  the  feenery  of  real  life.  A  poet  who 
fliould  at  this  day  make  the  whole  adion  of  his  tragedy 
depend  upon  enchantment,  and  produce  the  chief  events 
by  the  afiiftance  of  fupernatural  agents,  w'ould  indeed  be 
cenfured  as  tranfgreifing  the  bounds  of  probability,  be 
banifhed  from  the  theatre  to  the  nurfery,  and  con¬ 
demned  to  write  fairy  tales  inftead  of  tragedies.  But 
Shakefpeare  was  in  no  danger  of  fuch  cenfures  :  In  his 
days  the  dodrine  of  witchcraft  was  eftabliflied  both  by 
law  and  by  the  faihion  ;  and  it  was  not  only  unpolite, 
but  criminal,  to  doubt  it.  Now  indeed  it  is  admitted 
only  by  the  vulgar ;  but  it  does  not  therefore  follow 
that  an  old  poem  built  upon  it  fliould  not  be  acceptable 
to  the  learned  themfelves.  When  a  popular  opinion  has 
long  been  exploded,  and  has  become  repugnant  to  phi- 
lofophical  belief,  the  fidions  built  upon  it  are  ftill  ad¬ 
mitted  as  natural,  both  becaufe  we  all  remember  to  have 
liftened  to  them  in  childhood  with  fome  degree  of  cre¬ 
dit,  and  becaufe  we  know  that  they  were  accounted  na¬ 
tural  by  the  people  to  whom  they  were  firft  addreffed  ; 
whofe  fentiments  and  view's  of  things  wre  are  willing  to 
adopt,  w'hen,  by  the  power  of  pleafing  defeription,  W'e 
are  introduced  into  their  feenes,  and  made  acquainted 
vyith  their  manners.  Hence  w'e  admit  the  theology  of 
the  ancient  poets,  their  Elyfium  and  Tartarus,  Scylla 
and  Cliarybdis,  Cyclops  and  Circe,  and  the  reft  of  thofe 
«  beautiful  wonders”  (as  Horace  calls  them)  w'hich 
were  believed  in  the  heroic  ages  ;  as  w'ell  as  the  demons 
and  enchantments  of  Taffo,  which  may  be  fuppofed  to 
have  obtained  no  fmall  degree  of  credit  among  the  Ita¬ 
lians  of  the  1 6th  century,  and  are  fuitable  enough  to 
the  notions  that  prevailed  universally  in  Europe  not  long 
before  (a).  In  faff,  wdien  poetry  is  in  other  refpeds 
true,  when  it  gives  an  accurate  difplay  of  thofe  parts  of 
nature  about  w'hich  we  know  that  men  in  all  ages  mull 
have  entertained  the  fame  opinion,  namely,  thofe  appear¬ 
ances  in  the  vilible  creation,  and  thofe  feelings  and  work¬ 
ings  of  the  human  mind,  which  are  obvious  to  all  man¬ 
kind  ; — when  poetry  is  thus  far  according  to  nature,  we 
are  very  walling  to  be  indulgent  to  what  is  fictitious  in 
it,  and  to  grant  a  temporary  allowance  to  any  fyftem  oi 
fable  w'hich  the  author  pleafes  to  adopt ;  provided  that 
he  lay  the  fcene  in  a  diitant  country,  or  fix  the  date  to 
a  remote  period.  This  is  no  unreafonable  piece  of  com- 
plaifance  ;  we  ow'e  it  both  to  the  poet  and  to  ourfelves; 
for  w'ithout  it  w'e  fliould  neither  form  a  right  eftimate  of 
his  genius,  nor  receive  from  his  w'orks  that  pleafure 
w'hich  they  w'ere  intended  to  impart.  Let  him,  how¬ 
ever,  take  case,  that  his  fyftem  of  fable  be  fuch  as  his 
countrymen  and  cotemporaries  (to  w'hom  his  work  is 
immediately  addreffed)  might  be  fuppofed  capable  of 
yielding  their  affent  to  ;  for  ofherwife  we  fliould  not 
believe  him  to  be  in  earneft  :  and  let  him  conned  it  as 

much 


(a)  In  the  14th  century,  the  common  people  of  Italy  believed,  that  the  poet  Dante  went  down  to  hell ;  that 
die  Inferno  was  t  time  account  of  what  lie  faw  there  ;  and  that  his  Mow  complexion,  and  bunted  beard  (M,ch 
feemed  by  its  growth  and  colour  to  have  been  too  near  the  fire),  were  the  conference  of  lus  palling  fo  much  ot 
iiis  time  in  that  hot  and  fmoky  region.  See  Vicende  della  Literatura  del  C,  Denma,  cap.  4. 
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much  as  he  can  with  probable  circnmftances,  and  mate 
it  appear  in  a  feries  of  events  coniiftent  with  itfelf 
For  (thirdly)  if  this  be  the  cafe,  we  ihaJl  admit  his 
ftory  as  probable,  or  at  leaft  as  natural,  and  confidently 
be  lnterefted  in  it,  even  though  it  be  not  warranted  by 

^Cncr31  PXnfnpnop.  n-nA  ^0riT,a  k,,4.  n _ .1  .  < 
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made  acquainted  with  his  "origin,  a/d  fcT £“££  "*  -»  never  attempt 

difplayed  in  a  femes  of  coniiftent  behaviour.  But  when  dreffe*  ,  .elloUb1haions  of  the  epic  mufe,  bccaufe  he  ad- 
v/e  are  told  that  he  fprung  from  a  witch  and  a  demon  a  tion  of  ™  u °l  °,nly  t0  the  Paffions  and  imarina- 

conn efti on  not  contrary  to  the  laws  of  nature,  as  they  are  nm  e  n  '  ’  t0  tbeir  e>'es  and  ears,  which 

were  underftood  in  Shakcfpeare’s  time,  and  find  h£  Zt ° r  \ “?p0“  0n’  and refufe to' be  gratified  wkh 
manners  conformable  to  his  defeent,  we  are  eafily  recon-  truth  T^.1011  f  lat  does  not  come  very  near  the 
ciled  to  the  fiction.  In  the  fame  fenfe,  the  Lilliputians  .’i  ^  '  ,!hat  rhe.  eplc  poem  may  claim  Hill  ampler  Dri- 
conlittfKt  °f  Swift  may  pafs  for  probable  beings  ;  not  fo  much  be-  tiniPf  ecau^e  ‘tstidbons  are  not  fubjeft  to  the  feru- 
with  itfeif.  ?aufe  we  know  that  a  belief  in  pigmies  was  once  current  f“7  °5  outward  fcnfe>  and  becaufe  it  conveys  in- 
“  "»n  (for  .he  true  JcL  pigmy™  “3  t?27ZZSf-  Mh  “ 

thrice  as  tall  as  thofe  whom  GuUiver  vilited),  but  be-  alfo  to  the  nff  and  wonderful  events,  and 

caufe  we  find  that  every  circumftance' relating  to  them  Nor  wonH  afairs. of  Unfeen  worlds  and  fuperior  beings, 
accords  with  itfelf,  and  with  their  fuppofed  charader.  fnecies  of  r  Ly®  ™prop,:r  to_  obferve>  that  the  feveral 
It  is  not  the  fize  of  the  people  only  that  is  diminutive ;  confined  to”  the’  f  tra§1C’  of  epic  comP°fition,  are  not 
their  country,  feas,  fhips,  and  towns,  are  all  in  exaft  farce  mi he  2f  faIa,e  dcgree°f  probability:  for  that 
proportion  ;  their  theological  and  political  principles  hr  mm,  J  be  aIlowed  to  be  lefs  probable  than  the  regu- 
their  pafiions,  manners,  cuftoms,  and  all  the  parfs  of  the  j7’  ^hc  maPque  than  the  regular  tragedy;  and 
their  condud,  betray  a  levity  and  littlenefs  pLedly  Furiofo^thT^l  ^  ™  ^  Queen,  and  Orlando 
fuitable  ,  and  fo  fimple  is  the  whole  narration, ^nd  J-  2°£°’  t  S'  PUr£  epopee°f  Homer,  Virgil,  and 
parently  fo  artlefs  and  fincere,  that  we  fhould  not  much  ouire  f,  rth  1  ii's pa- 1  °f  Sf  fubJe<a  feems  not  to  re. 

wonder  if  it  had  impofed  (as  we  have  been  Ld  it  has)  L  er  'lhlftratloa-  Enough  has  been  faid  to 

upon  fome  perfons  of  no  contemptible  underftandine  f  LPt  notbl"g  unnatural  can  pleafe ;  and  that  there- 
The  fame  degree  of  credit  may  perhaps  for  the  W  re!-'  Z  Je  ^  '*  ‘°  Pleafe’  muftbe  «*■"%  * 

ions  be  due  to  his  giants.  But  when  he  grounds  hi*s 
narrative  upon  a  contradi&ion  te  nature-;  when  hepre- 
lents  us  with  rational  brutes,  and  irrational  men  :  when 


*  U7  H  1  ClLiWllCU  lllcll.  y  WilCn 

he  tells  us  of  horfes  building  houfes  for  habitation,  milk¬ 
ing  cows  for  food,  riding  in  carriages,  and  holding  con-  Sect  III 

verfations  on  the  laws  and  politics  of  Europe  ;  not  alL 
his  genius  (and  he  there  exerts  it  to  the  utmoft)  is  able, 
to  reconcile  us  to  fo  monftrous  a  fidion  :  we  may  fmile 
at  fome  of  his  abfurd  exaggerations  ;  we  may  be  pleafed 
with  the  energy  of  ftyle,  and  accuracy  of  defeription, 


And  if  fo,  it  muft  be  either  according  to  real  na¬ 
ture,  or  according  to  nature  fomewhat  different  from  the 
reality. 


Of  the  Sy/tem  of  Nature  exhibited  hr 
Poetry . 
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To  exhibit  real  nature  is  the  bufinefs  of  the  hiftorian  • 
who,  if  he  were  ftrialy  to  confine  liimfelf  to  his  own 

» pm™;.,  rd.tPt„“e"h'rm- 

m  the  fatire  ;  but  we  can  never  reliih  it  as  a  fable,  be-  not warranted  by  fuffici^t  authorit^  t  bnlh  ^ 

Swift ’s^i udo-me mTc  Vana^ural  and  felficontradiaory.  language  of  critics  in  every  age,  that  the  hiftorian  oughte'»t>rllifh 
caf  1,  6  ,i  ^ee.mst°  bai, e  forfaken  him  on  thisoc-  to  relate  nothing  as  true  which  is  falfc  or  dubious.  ap<l  "t,r 
cafion  :  he  wallows  m  naftmefs  and  brutality  :  and  the  to  conceal  nothing  material  which  he  knows  to  be  true 
general  run  of  his  fatire  is  downright  defamation.  Lu-  But  it  is  to  be  doubted  whether  any  writer  of  profane* “  m 
cian  s  True  Hfory  is  a  heap  of  extravagancies  put  to-  hiftory  has  ever  been  fo  fcrupulous/  Thucydides  him 

defihprentbnthtUt-d;deir  °E  T17’  °r  a"J  °ther  apparcnt  felf>  who  beSan  b^  1‘iHory  when  that  war  began  which 
J>  1  aat.°  nd‘-'e  language  and  manner  of  grave  he  records,  and.  who  fet  down  every  event  foon  after  it 

the  namp  S'f  IT'T’  ^  *°r  happeiled>  according  to  the  moil  authentic  information, 

name  of  fab/e ,  than  a  hill  of  rubbifti  has  to  that  of  feems,  however,  to  have  indulged  his  fancy  not  a  little 
pa  ace,  are  deft itute  of  every  colour  of  plaufibility.  Ani-  in  his  harangues  and  deferiptions,  particularly  that  of 
xnal  trees,  fhips  failing  m  the  fky,  armies  of  monftrous  the  plague  of  Athene:  and  the  fame  thing  has  been, 
things  travelling  between  the  fun  and  moon  on  a  pave-  pra&ifed,  with  greater  latitude,  by  Livy  and  Tacitus 
ment  of  cobwebs,  rival  nations  of  men  inhabiting  woods  and  more  or  leS  by  all  the.  belt  hiftorians  both  ancient 
and  mountains  in  a  whale’s  belly,* — are  liker  the  dreams  and  modern.  Nor  are  they  to  be  blamed  for  it.  By 
of  a  bedlamite  than  the  inventions  of  a  rational  being.,  thefe  improved  or  invented  fpeeches,  and  by  the  height- 
It  we  were  to  profecute  this  fubje&  any  farther,  it  enings  thus  given  to  their  deferiptions,  their  work  be- 
would  be  proper  to  remark,  that  in  fome  kinds  of  poe-  comes  more  interefting,  and  more  ufeful ;  nobody  is  de¬ 
ceived. 


(b)  Fielding’s  Tom  Jones >  Amelia ,  and  Jofeph  Andrews,  are  examples  of  what  may  be  called  the  Epic  or  Nat- 
rathe  Comedy 9  or  more  properly  perhaps  the  Comic  Epopee . 
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ceived,  and  hiftorical  truth  is  not  materially  affe&ed.  A 
medium  is,  however,  to  be  obferved  in  this,  as  in  other 
things.  When  the  hiftorian  lengthens  a  defcription  in- 
to  a  detail  of  fiaitious  events,  as  Voltaire  has  done  in 
Ins  account  of  the  battle  of  Fontenoy,  he  lofes  his  cre¬ 
dit  with  us,  by  raifmg  a  fufpicion  that  he  is  more  in¬ 
tent  upon  a  pretty  ftory  than  upon  the"  truth.  And 
we  are  difgufted  with  his  infmcerity,  when,  in  defiance 
even  of  verifimilitude,  he  puts  long  elaborate  orations  in 
the  mouth  of  thofe,  of  whom  we  know,  either  from  the 

circumitances  that  they  could  not,  or  from  more  authen¬ 
tic  records  that  they  did  not,  make  any  fuch  orations  ; 

•  as  Dionyfius  of  Halicarnaffus  has  done  in  the  cafe  ot 
Volumnia  haranguing  her  fon  Corihianus,  and  Flavius 
Jofephus  in  that  of  Judah  addrefling  his  brother  as 
viceroy  of  Egypt.  From  vmat  thefe  hiftorians  relate, 
one  would  conjeaure  that  the  Roman  matron  had  ftu- 
died  at  Athens  under  fome  long-winded  rhetorician,  and 
that  the  Jevvifh  patriarch  mull  have  been  one  of  the 
moft  flowery  orators  of  antiquity.  But  the  fiaitious 
part  of  hifloiyyor  of  ftory-telling,  ought  never  to  take 
up  much  room  ;  and  muft  be  highly  blameable  when  it 
deads  into  any  miflake  either  of  faas  er  of  charaaers. 

Now>  why  do  hiftorians  take  the  liberty  to  embelhlh 
their  works  in  this  manner  ?  One  reafon,  no  doubt,  is, 
that  they  may  difplay  their  talents  in  oratory  and  narra¬ 
tion  :  but  the  chief  reafon^  as  hinted  already,  is,  to  ren¬ 
der  their  compofition  more  agreeable.  It  would  feem, 
then,  that  fomething  more  pleafing  than  real  nature,  or 
fomething  which  fhall  add  to  the  pleafing  qualities  of 
real  nature,  may  be  devifed  by  human  fancy.  And  this 
may  certainly  be  done.  And  this  it  is  the  poet  s  bufi- 
nefs  to  do.  And  when  this  is  in  any  degree  done  by 
the  hillorian,  his  narrative  becomes  in  that  degree  poe¬ 
tical.  #  .  „ 

The  poflibility  of  thus  improving  upon  nature  mult 
be  obvious  to  every  one.  When  we  look  at  a  land¬ 
scape,  we  can  fancy  a  thoufand  additional  embellifh- 
'ments.  Mountains  loftier  and  more  pi&urefque;  rivers 
more  copious,  more  limpid,  and  more  beautifully  wind¬ 
ing  ;  fmoother  and  wider  lawns ;  valleys  more  richly 
diversified;  caverns  and  rocks  more  gloomy  and  more 
ftupendous  ;  ruins  move  majeftic  ;  buildings  more  mag¬ 
nificent;  oceans  more  varied  witlf  iflands,  more  fplendid 
with  {hipping,  or  more  agitated  by  {lorm,  than  any  we 
have  ever  feen — it  is  eafy  for  human  imagination  to  con¬ 
ceive.  Many  things  in  art  and  nature  exceed  expe&a- 
tion  ;  but  nothing  fenfible ' tranfcends  or  equals  the  ca¬ 
pacity  of  thought a  ftriking  evidence  of  the  dignity 
of  the  human  foul  !  Thefineft  woman  in  the  world  ap¬ 
pears  to  every  eye  fufceptihle  of  improvement,  except 
perhaps  to  that  of  her  lover.  No  wonder,  then,  if  in 
poetry  events  can  be  exhibited  more  compact,  and  c>f 
more  pleafing  variety,  than  thofe  delineated  by  the  hi¬ 
ftorian,  and-icenes  of  inanimate  nature  more  dreadful  or 
more  lovely,  and  human  chara&erfi  more  fublime  and 
,moie  exquifite,  both  in  good  and  evil.  ^  Yet  ft  ill  let 
nature  fupply  the  ground- work  and  materials,  as  well  as 
the  ftandard,  of  poetical  fiftion.  The  moft  expert  paint¬ 
ers  ufe  a  layman,  or  other  vifible  figure,  to  direvft  their 
hand  and  regulate  their  fancy.  Homer  himfelf  founds 
Jiis  two  poems  on  authentic  tradition;  and  tragic  as 
well  as  epic  poets  have  followed  the  example.  The 
writers  of  romance,  too,  are  ambitiou3to  interweave  true 
adventures  with  their  fables ;  and  when  it  can  bexonve- 
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niently  done,  to  take  the  outlines  of  their  plan  from  of 
real  Ufe.  Thus  the  tale  of  Robinfon  Cruioe  is  founded 
on  an  incident  that  a&ually  befel  one  Alexander  Scl-  u 
kirk,  a  fea-faring  man,  who  lived  feveral  years  alone  in 
the  ifland  of  Juan  Fernandes  :  Smollet  is  thought  to 
have  given  us  feveral  of  his  own  adventures  in  the  hii- 
tory  of  Roderic  Random  :  and  the  chief  chara&ers  in 
Tom  Jones,  Jofepli  Andrews,  and  Pamela,  are  faid  to 
have  been  copied  from  real  originals.  Dramatic  co¬ 
medy,  indeed,  is  for  the  moft  part  purely  fiaitious:  for 
if  it  were  to  exhibit  real  events  as  well  as  prefent  man¬ 
ners,  it  would  become  too  perfonal  to  be  endured  by  a 
well-bred  audience,  and  degenerate  into  downright 
abufe  ;  which  appears  to  have  been  the  cafe  with  the 
old  comedy  of  the  Greeks  *.  But  in  general,  hints  ta-  *  Compare 
ken  from  real  exiftence  will  be  found  to  give  no  little  Hor.  IA*. 
grace  and  {lability  to  fiaion,  even  in  the  moft  fanciful 
poems.  Thofe  hints,  however,  maybe  improved  by  the  Ar>  Poet 
poet’s  imagination,  and  fet  off  with  every  probable  verCi&i.- 
ornament  that  can  be  devifed,  confiftently  with  the  de-*8$. 
fign  and  genius  of  the  work  ;  or,  in  other  words,  with 
the  fympathies  that  the  poet  means  to  awaken  in  the 
mind  of  his  reader.  For  mere  poetical  ornament,  when 
it  fails  to  intereft  the  affeaions,  is  not  only  ufelefs, 
but  improper;  all  true  poetry  being  addrefled * to  the 
heart,  and  intended  to  give  pleafure  by  raifing  or  footh- 
ing  the  paflions  ;  —  the  ouly  effeaual  way  of  pleafing  a 
rational  and  moral  creature.  And  therefore  we  would 
take  Horace’s  maxim  to.be  universal  in  poetry  .*  “  Non 
Jatis  ejly  pulchra  cjje  poemata  ;  dulcia  Junto  “  It  is  not 
enough  that  poems  be  beautiful;  let  them  alfo  be  affect¬ 
ing  — For  that  this  is  the  meaning  of  the  word  dulcia 
in  this  place,  is  admitted  by  the  bcft  interpreters,  and 
is  indeed  evident  from  the  context  f'.  #  t  Hor.Au 

That  the  fentiments  and  feelings  of  percipient  beings, 
when  expreffed  in  poetry,  ftiould  call  forth  ..our  affec-y  l6  * 
tions,  is  natural  enough  ;  but  can  deferiptions  of  inani- And  dc- 
mate  things  alfo  be  made  affeding  ?  certainly  they  can  :  feribe 
and  the  more  they  affeft,  the  more  they  pleafe  us,  andf^n  ^ 
the  more  poetical  we  allow  them  to  be.  Virgil’s  Geor-fo  as  t0 
gic  is  a  noble  fpecimen  (and  indeed  the  nobleft  in  the  reake  them 
world)  of  this  fort  of  poetry.  His  admiration  of  ex-aff<&ing> 
ternal  nature  gains  upon  a  reader  of  tafte,  till  it  rife  to 
perfe&  enthufiafm.  The  following  obfervations  will  per¬ 
haps  explain  this  matter. 

Every  thing  in  nature  is  complex  in  itfeif,  and  bears 
.innumerable  relations  to  other  things,;  and  may  there¬ 
fore  be  viewed  in  an  endlefs  variety  of  lights,  and  con¬ 
sequently  deferibed  in  an  endlefs  variety  of  ways.  Some 
•  deferip tions  are  good,  and  others  bad.  An  hiftorical 
defcription,  that  enumerates  all  the  qualities  of  any  ob- 
je£l,  is  certainly  good,  becaufe  it  is  true  ;  but  may  be 
as  unaffe£ling  as  a  logical  definition.  In  poetry,  no  un- 
affe&ing  defcription  is  good,  however  conformable  to 
truth  :  for  here  we  expt&  not  a  complete  enumeration 
of  qualities  {the  chief  end  of  the  art  being  to  pleafe), 
but  only  fuck  an  enumeration  as  may  give  a  lively  vand 
interefting  idea.  It  is  not  memory,  or  the  knowledge 
of  rules,  that  can  qualify  a  poet  for  this  fort  of  defcrip¬ 
tion  ;  but  a  peculiar  livelinefs  of  fancy  and  fenfibility 
of  heart,  the  nature  whereof  we  may  explain  by  its 
effefts,  but  we  cannot  lay  down  rules  for  the  attain¬ 
ment  of  it. 

When  our  mind  is  occupied  by  any  emotioir,  we  na¬ 
turally  ufe  words  and  meditate  on  things  that  are  fuit- 

able 
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Nature  In  t0  ^  ^  [°  encourage  !t-  #  a  man  were  to 

Poetry.  'vr*e  *  Iet.ter  n'^n  h«  Is  7ery  angry,  there  would  pro¬ 
bably  be  iomethmg  of  vehemence  or  bitternefs  in  the 
ltyle,  even  though  the  perfon  to  whom  he  wrote  were 
not  the  objeft  of  his  anger.  The  fame  thing  holds  true 
of  every  other  flrong  paffion  or  emotion: — while  it  pre¬ 
dominates  in  the  mind,  it  gives  a  peculiarity  to  our 
thoughts,  as  well  as  to  our  voice,  gefture,  and  counte¬ 
nance  :  And  hence  we  expeft,  that  every  perfona<re  in¬ 
troduced  in  poetry  ihould  fee  things  through  the  me- 
dium  of  h.s  ruling  paffion,  and  that  his  thoughts  and 
very  per-  language  fhould  be  tin&ured  accordingly.  A  melan- 
,n  intro,  choly  man  walking  in  a  grove,  attends  to  thofe  things 
^ced  in  that  fuit  and  encourage  his  melancholy  ;  the  fighing  of 
ould  fte  *he  in  ^  tr.Cts>  murmuring  of  waters,  the 

iiqp  7™  and  folltude  of  the  (hades  :  A  cheerful  man  in 
rough  the  the  fame  place,  finds  many  fubje&s  of  cheerful  medita* 

frulL  uTuV11  tnC  fmging  °f  bi!*ds>.  the  brfflc  motIons  of  the 
fiion  babbling  ftream,  and  the  livelinefs  and  variety  of  the  ver- 

dure.  Perfons  of  different  chara&ers,  contemplating 
the  fame  thing,  a  Roman  triumph,  for  inftance,  feel  dif¬ 
ferent  emotions,  and  turn  their  view  to  different  objedls. 
One  is  filled  with  wonder  at  fuch  a  difplay  of  wealth  and 
power;  another  exults  in  the  idea  of  conqueft,  and  pants 
for  military  renown;  a  third,  (tunned  with  clamour,  and 
harafled  with  cOnfufion,  wifhes  forfilence,  fecurity,  and 
fohtude ;  one  melts  with  pity  to  the  vanquished,  and 
makes  many  a  fad  refieftion  upon  the  infignificance  of 
worldly  grandeur,  and  the  uncertainty  of  human  things ; 
while  the  buffoon,  and  perhaps  the  philofopher,  con¬ 
siders  the  whole  as  a  vain  piece  of  pageantry-,  which,  by 
its  folemn  procedure,  and  by  the  admiration  of  fo  many 
people,  is  only  rendered  the  more  ridiculous  :  —  and  each 
of  thefe  perfons  would  deferibe  it  in  a  way  fuitable  to 
his  own  feelings,  and  tending  to  raife  the  fame  in  others. 
We  fee  in  Milton’s  Allegro  and  Penforofo,  how  a  dif¬ 
ferent  call  of  mind  produces  a  variety  in  the  manner  of 
conceiving  and  contemplating  the  fame  rural  feenery. 
In  the  former  of  thefe  excellent  poems,  the  author  per- 
fonates  a  cheerful  man,  and  takes  notice  of  thofe  things 
in  external  nature  that  are  fuitable  to  cheerful  thoughts, 
and  tend  to  encourage  them:  in  the  latter,  every  objedl 
deferibed  is  ferious  and  folemn,  and  productive  of  calm 
reflection  and  tender  melancholy  :  and  we  fhould  not 
be  eafily  perfuaded,  that  Milton  wrote  the  firft  under 
the  influence  of  forrow,  or  the  fecond  under  that  of 
gladnefs.  We  often  fee  an  author’s  character  in  his 
works  ;  and  if  every  author  were  in  eameft  when  he 
Writes,  we  fhould  oftener  fee  it.  Thomfon  was  a  man 
of  piety  and  benevolence,  and  a  warm  admirer  of  the 
beauties  of  nature  ;  and  every  defeription  in  his  delight¬ 
ful  poem  on  the  Seafons  tends  to  raife  the  fame  laudable 
affections  in  his  reader.  The  parts  of  nature  that  at- 
tra&  his  notice  are  thofe  which  an  impious  or  hard¬ 
hearted  man  would  neither  attend  to,  nor  be  affected 
with,  at  leaft  in  the  fame  "manner*  In  tSwift  we  fee  a 
turn  of  mind  very  different  from  that  of  the  amiable 
I  homfon  ;  .little  rcJifh  for  the  fublime  or  beautiful,  and 
a  perpetual  fuccefiion  of  violent  emotions.  All  his  pic- 
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tures  of  human  life  feem  to  fhew,  that  deformity  and  Of 

'veiie  the  favourite  obje&s  of  his  attention,  and  Nature  in 
that  his  foul  was  a  conftant  prey  to  indignation  (c),  Poetry>  ■ 
dilgult,  and  other  gloomy  paffions,  arifmg  from  fuch  a  ' 
uew  of  things.  And  it  is  the  tendency  of  almoft  all 
his  writings  (though  it  was  not  always  the  author’s  de- 
iignj,  to  communicate  the  fame  paffions  to  his  reader: 
iniomuch,  that  notwuManding  his  erudition  and  know- 
euge  of  the  world,  his  abilities  as  a  popular  orator  and 
an  of  bufmefs,  the  energy  of  his  ftyle,  the  elegance  of 
ome  of  his  Verfes,  and  his  extraordinary  talents  in  wit 
and  humour,  there  is  reafon  to  doubt,  whether  by  ftu- 
dying  his  works  any  perfon  was  ever  much  improved  in 
piety  or  benevolence.  X  ^ 

.  And  tbus  we  ^ee»  bow  the  compofitions  of  an  inge-Jt  isthut 
nious  author  may  operate  upon  the  heart,  whatever  be^1' J  oettt 
v  . e  ^  be  affedlions  that  prevail  in  the  author 

himfelf,  direft  his  attention  to  ob;efts  congenial,  andever  be^u* 
give  a  peculiar  bias  to  Ins  inventive  powers,  and  a  pe-fubjeS. 
cuhar  colour  to  his  language.  Hence  his  work,  as  well 
as  lace,  if  nature  is  permitted  to  exert  herfelf  freely  in 
it,  will  exhibit  a  picture  of  his  mind,  and  awaken  cor- 
refpondent  fympathies  in  the  reader.  When  thefe  are 
favourable  to  virtue,  which  they  always  ought  to  be, 
the  work  will  have  that  fweet  pathos  to  which  Horace 
adudes  in  the  paffage  above  mentioned ;  and  which  we 
lo  highly  admire,  and  fo  warmly  approve,  even  in  thofe 
parts  of  the  Georgic  that  deferibe  inanimate  nature. 

Horace’s  account  of  the  matter  in  queftion  differs  not 
from  what  is  here  given.  “  It  is  not  enough  (fays  he*)  *  Pert 
that  poems  be  beautiful;  let  them  be  affeftino-,  and7  99— 
agitate  the  mind  with  whatever  paffions  the  poet  wiilies 
to  impart.  The  human  countenance,  as  it  fmiles  on 
thofe  who  fmile,  accompanies  alfo  with  fympathetic 
tears  thofe  who  mourn.  If  you  would' have  me  weep 
you  muft  firft  weep  yourfelf;  then,  and  not  before,  (hall 
I  be  touched  with  your  misfortunes. — For  nature  firfl 
makes  the  emotions  of  our  mind  correfpond  with  our 
circumftances,  infufing  real  joy,  forrow,  or  refentment, 
according  to  the  occafion  ;  and  afterwards  gives  the 
true  pathetic  utterance  to  the  voice  and  language.” 

This  doctrine,  which  concerns  the  orator  and  die  player 
no  lefs  than  the  poet,  is  ftrictly  philofopkical,  and  equal¬ 
ly  applicable  to  dramatic,  to  deferiptive,  and  indeed  to 
every  fpecies  of  interefling  .poetry.  The  poet’s  fenfibi- 
bty  muft  firft  of  all  engage  him  warmly  in  his  fubject, 
and  in  every  part  of  it ;  otherwife  he  will  labour  in  vain 
to  intereft  the  reader.  If  lie  would  paint  external  na¬ 
ture,  as  Virgil  and  Thomfon  have  done,  fo  as  to  make 
her  amiable  to  others,  he  muft  firft  be  enamoured  of  her 
himfelf;  if  he  would  have  his  heroes  and  heroines  fpeak 
the  language  of  love  or  forrow,  devotion  or  courage,  am¬ 
bition  or  anger,  benevolence  or  pity,  his  heart  muft  be 
fufceptible  of  thofe  emotions,  and  in  fome  degree  feel 
them,  as  long  at  leaft  as  he  employs  himfelf  in  framing 
words  for  them  ;  being  affured,  that 

He  beft  fuall  paint  them  who  can  feel  them  mol 

Pope’s  Eloifa,  v.  366.' 
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( c )  For  part  of  this  remark  we  have  his  own  authority,  often  in  his  letters,  and  very  explicitly  in  the  Latin 
itaph  which  he  compofed  for  himfelf ubi  fasva  indifrnatio  ulterius  cor  lacerare  nemut.”  S??  Ait  L/f  m.;// 


epitaph 
&nd  tejfament. 


ubi  fasva  indignatio  ulterius  cor  lacerare  nequit.”  See  his  kft  nvUi 
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The  true  poet,  therefore,  tnuft  not  only  feudy  nature, 
and  know  the  reality  of  things,  but  muft  alfo  poffefs 
fancy,  to  invent  additional  decorations  ;  judgment,  to 
direct  him  in  the  choice  of  fuch  as  accord  with  verifi- 
mili tilde  ;  and  fepfibility,  to  enter  with  ardent  emotions 
into  every  part  of  his  fubjedt,  fo  as  to  transfufe  into 
every  part  of  his  work  a  pathos  and  energy  fu&cient 
to  raife  correfponding  emotions  in  the  reader. 

“  The.  hiftorian  and  the  pOet  (fays  Ariftotle  *  ).  dif¬ 
fer  in  this,  that  the  former  exhibits  things  as  they  are, 
the  latter  as  they  might  be  ;” — l  e  in  that  ftate  of  per¬ 
fection  which  is  confident  with  probability,  and  in  which, 
for  the  fake  of  our  own  gratification,  we  wilh  to  find 
them.  If  the  poet,  after  all  the  liberties  he  is  allowed 
to  take  with  the  truth,  can  produce  nothing  more  ex- 
quifite  than  is  commonly  to  be  met  with  in  liiftory,  his 
reader  will  be  difappointed  and  diffatisfied.  Poetical  re- 
prefentations  mud  therefore  be  frarped  after  a  pattern  of 
the  highed  probable  perfe&ion  that  the  genius  of  the 
work  will  admit : — external  nature  mud  in  them  be 
yiore  pidurefque,  than  in  reality;  adion  more  animated; 
fentiments  more  expreflive  of  the  feelings  and  cliaradler, 
and  more  fuitable  to  the  circumdances  of  the  fpeaker ; 
perfonages  better  accomplifhed  in  thofe  qualities  that 
raife.  admiration,  pity,  terror,  and  other  ardent  emo¬ 
tions  ;  ,,and  events  more  compact,  more  clearly  connect¬ 
ed  with  caufes  and  confequences,  and  unfolded  in  an 
order  more  flattering  to  the  fancy,  and  more  intereding 
to  the  pafiions.  But  where,  it  may  be  faid,  is  this  pat¬ 
tern  of  perfeaion  to  be  found?  Not  in  -real  nature; 
otherwife  hidory,  which  delineates  real  nature,  would 
alfo  delineate  this  pattern  of  perfeaion.  It  is  to  be 
found  only  in  the  mind  of  the  poet ;  and  it  is  ima¬ 
gination,  regulated  by  knowledge,  that  enables  him  to 
form  it. 

In  the  beginning  of  life,  and  while  experience  is  con¬ 
fined  to  a  fmall  circle,  we  admire  every  thing,  and  are 
pleated  with  very  moderate  excellence.  A  peafant  thinks 
the  hall  of  his  landlord  the  fined  apartment  in  the  uni- 
verfe,  liftens  with  rapture  to  the  drolling  ballad-finger, 
and  wonders  a  l  the  rude  wooden  cuts  that  adorn  his 
ruder  compofitions.  A  child  looks  upon  his  native  vil¬ 
lage  as  a  to  wn  ;  upon  the  brook  that  runs  by  as  a  ri¬ 
ver  ;  and  upon  the  meadows  and  hills  in  the  neighbour¬ 
hood  as  the  mod  fpacious  and  beautiful  that  can  be. 
But  when,  after  long  abfence,  he  returns  in  his  de¬ 
clining  years,  to  vifit,  once  before  he  die,  the  dear  fpot 
that  gave  him  birth,  and  tliofe  feenes  whereof  he  re¬ 
members  rather  the  original  charms  than  the  exad  pro¬ 
portions  ;  how  is  he  difappointed  to  find  every  thing  fo 
debafed  and  fo  diminifhed!  The  hills  feem  to  have  funk 
into  the  ground,  the  brook  to  be  dried  up,  and  the  vil¬ 
lage  to  be  forfaken  of  its  people;  the  parifh-church, 
dripped  of  all  its  fancied  magnificence,  is  become  low, 
gloomy,  and  narrow ;  and  the  fields  are  now  only  the 
miniature  of  wliat  they  were.  Had  he  never  left  this 
fpot,  his  notions  might  have  remained  the  fame  as  at 
fird  ;  and  had  he  travelled  but  a  little  way  from  it,  they 
would  not  perhaps  have  received  any  material  enlarge¬ 
ment.  It  feems  then  to  be  from  obfervation  of  many 
things  of  the  fame  or  fimilar  kinds,  that  we  acquire  the 
talent  of  forming  ideas  more  perfed  than  the  real  ob- 
jeds  that  lie  immediately  around  us  :  and  thefe  ideas  we 
may  improve  gradually  more  and  more,  according  to  the 
vivacity  of  our  mind,  and  extent  of  our  experience,  till  at 
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lad  we  come  to  raife  them  to  a  degree  of  perfection  fu- 
perior  to  any  thing  to  be  found  in  real  life.  There  can¬ 
not  fui  i  be  any  myftery  in  this  dodrine ;  for  we  think 
and  {peak  to  the  fame  purpofe  every  day.  Thus  nothing 
is  more  common  than  to  fay,  that  fuch  an  artifi  excels 
all  we  have  ever  known  in  his  profefiion,  and  yet  that 
we  can  dill  conceive  a  fuperior  performance.  A  mo. 
ralid,  by  bringing  together  into  pne  view  the  feparate 
virtues  of  many  perfons, .  is  enabled  to  lay  down  a  fyf- 
tem  of  duty  more  perfed  than  any  he  has  ever  feen  ex¬ 
emplified  in  human  condud.  Whatever  be  the  emo¬ 
tion  the  poet  intends  to  raife  in  his  readert,  -whtrthernd- 
mi ration  or  terror,  joy  or  forrow  and^  whatever  be  the 
object  he  would  exhibit,  whether  Venus  or  Tinphone,, 

Achilles  or  Therfites,  a  palace  or  a  pile  of  ruins,  a 
dance  or  a  battle  ;  lie  generally  copies  an  idea  of  his 
own  imagination  ;  confidering  each  quality  as  it  is 
found  to  exid  in  feveral  individuals  ®f  a  fpecies,  and 
thence  forming  an  affemblage  more  or  lefs  perfed  in  its 
kind,  according  to  the  purpofe  to  which  he  means  to- 
apply  it. 

Hence  it  would/appear,  that  the  ideas  of  poetry  are  poet*caj 
rather  general  than  lingular  ;.  rather  collected  from  the  conception* 
examination  of  a  fpecies  or  clafs  of  things,  than  copied  mull  be  ge# 
from  an  individual.  And  this,  according  to  Aridotle, neral 
is  in  fad  the  cafe,  at  leaft  for  the  moll  part ;  whence 
that  critic  determines,  that  poetry  is  fomething  more 
exqiiifite  and  more  pliilofophical  than  hiftory*.  The  hi-  *  Poetic* 
ftoriaiimay  deferibe  Bucephalus,  but  tlie  poet  delineates  §  $•' 
a  war-liorfe  ;  the  former  mull  have  feen  the  animal  he 
fpeaks  of,  or  received  authentic  information  concern-* 
ing  it,  if  he  *mean  to  deferibe  it  hiftorically ;  for  the 
latter,  it  is  enough  that  lie  has  feen  feveral  animals 
of  that  fort.  The  former  tells  us,  what  Achilles  ac¬ 
tually  did  and  faid;  the  latter,  what  fuch.  a  fpecies  of 
human  charader  as  that  which  bears  the  name  of  Achil¬ 
les  would  probably  do  or  fay  in  certain  given  circum- 
ftances. 

It  is  inded  true,  that  the  poet  may,  and  often  does,, 
copy  after  individual  objeds.  Homer,  no  doubt,  took 
liis  charaders  from  the  life  ;  or  at  leaft,  in  forming 
them,  was  careful  to  follow  tradition  as  far  as  the  na¬ 
ture  of  his  plan  would  allow.  But  he  probably  took 
the  freedom  to  add  or  heighten  fome  qualities,  and 
take  away  others ;  to  make  Achilles,  for  example, 
ftronger,  perhaps,  and  more  impetuous,  and  more  emi¬ 
nent  for  filial  affedion,  and  Hedor  more  patriotic  and 
more  amiable  than  lie  really  was.  If  be.  had  not  done 
this,  or  fomething  like  it,  his  work  would  have  been 
rather  a  hiftory  than  a  poem ;  would  have  exhibited 
men  and  things  as  they  were,  and  not  as  they  might 
have  been  ;  and  Achilles  and  Hedor  would  have  been  the 
names  of  individual  and  real  heroes  ;  whereas,  according 
to  Arillotle,  they  are  rather  to  be  confidered  as  two 
diftind  modifications  or  fpecies  of  the  heroic  charader. 
Shakefpeare’s  account  of  the  cliffs  of  Dover  comes  fo 
near  the  trfith,  that  we  cannot  doubt  of  its  having  been 
written  by  one  who  had  feen  them  :  but  he  who  takes 
it  for  an  exad  hiflorical  description,  will  be  furprifed 
when  he  comes  to  the  place,  and  finds  thofe  cliffs  not 
half  fo  lofty  as  the  poet  had  made  him  believe.  An 
hiflorian  would  be  to  blame  for  fuch  amplification  ; 
becaufe,  being  to  deferibe  an  individual  precipice,  he 
ought  to  tell  us  juft  what  it  is  ;  which  if  he  did,  the 
defeription  would  fuit  that  place,  and  perhaps  no  other 
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[  Of  ]n  the  whole  world.  But  the  poet  means  only  to  give 
j/atuie  in  Rn  ^ea  0f  w}iat  fuc^  a  precipice  may  be';  and  therefore 

_ ^try_'.  .  his  defeription  may  perhaps  be  equally  applicable  to 

many  fuch  chalky  precipices  on  the  fea-fhore. 

This  method  of  copying  after  general  ideas  formed 
by  the  artift  from  obfervation  of  many  individuals,  di- 
ftinguifhes  the  Italian  and  all  the  fublime  painters, 
from  the  Dutch  and  their  imitators.  Thefe  give  us 
bare  nature,  with  the  imperfedions  and  peculiarities 
of  individual  things  or  perfons;  but  thofe  give  nature 
improved  as  far  as  probability  and  the  defign  of  the 
piece  will  admit.  Teniers  and  Hogarth  draw  faces, 
and  figures,  and  dreffes,  from  real  life,  and  prefent  man¬ 
ners  ;  and  therefore  their  pieces  muft  in  fome  degree 
lofe  the  effed,  and  become  auk  ward,  when  the  prefent 

.  11  fafhions  become  obfolete. - Raphael  and  Reynolds 

J  order  to  take  their  models  from  general  nature  ;  avoiding,  as 

Esand  faras  pofiible,  (at  leaft  in  all  their  great  performances), 
ntries.  thofe  peculiarities  that  derive  their  beauty  from  mere 
JJ  fafhion  ;  and  therefore  their  works  muft  give  pleafure, 

and  appear  elegant,  as  long  as  men  are  capable  of  form¬ 
ing  general  ideas,  and  of  judging  from  them.  The 
laft-mentioned  incomparable  artift  is  particularly  ob- 
fervant  of  children,  wliofe  looks  -and  attitudes,  being 
lefs  under  the  controul  of  art  and  local  manners,  are 
more  charaderiftical  of  the  fpecies  than  thofe  of  men 
and  wohieu.  This  field  of  obfervation  has  fupplied 
him  with  many  fine  figures,  particularly  that  molt  ex- 
qulfite  one  of  Comedy,  ftruggling  for  and  winning  (for 
who  could  refill  her!)  the  affedions  of  Garrick:*— a 
figure  which  could  never  have  occurred  to  the  imagi¬ 
nation  of  a  painter  who  had  confined  his  views  to 
grown  perfons  looking  and  moving  in  all  the  forma¬ 
lity  of  polite  life  ;  —  a  figure  which  in  all  ages  and  coun¬ 
tries  would  be  pronounced  natural  and  engaging ;  — 
whereas  thofe  human  forms  that  we  fee  everyday  bow¬ 
ing  and  courtefying,  and  ftrutting,  and  turning  out 
their  toes  jecundum  artern ,  and  drefted  in  ruffles,  and 
wigs,  and  flounces,  and  hoop-petticoats,  and  full-trim¬ 
med  fuits,  would  appear  elegant  no  further  than  the 
prefent  fafhions  are  propagated,  and  no  longer  than 
they  remain  unaltered. 

Ik  period  There  is,  in  the  progrefs  of  human  fociety,  as  well 
She  pro-  as  of  human  life,  a  period  to  which  it  is  of  great  im- 
jfi  of  hu-  p0rtance  for  the  higher  order  of  poets  to  attend,  and 
j^?^et^from  which  they  will  do  well  to  take  their  characters, 
riband  and  manners,  and  the  era  of  their  events;  namely, 
t»  jic  poets  that  wherein  men  are  raifed  above  favage  life,  and  con- 
fiderably  improved  by  arts,  government,  and  conver- 
*  *  fation  ;  but  not  advanced  fo  high  in  the  afeent  towards 
politenefs,  as  to  have  acquired  a  habit  of  difguifing 
their  thoughts  and  paffions,  and  of  reducing  their  be¬ 
haviour  to  the  uniformity  of  the  mode.  Such  was  the 
period  which  Homer  had  the  good  fortune  (as  a  poet) 
to  live  in,  and  to  celebrate.  This  is  the  period  at  which 
the  manners  of  men  are  mofl  pidnrefque,  and  their 
adventures  mofl  romantic.  This  is  the  period  when 
the  appetites  unperverted  by  luxury,  the  powers  un¬ 
enervated  by  effeminacy,  and  the  thoughts  difengaged 
from  artificial  reftraint,  will,  in  perfons  of  fimilar  dif- 
pofitioils  and  circumftances,  operate  in  nearly  the  fame 
"  way  ;  rnd  when,  confequently,  the  charaders  of  par¬ 
ticular  men  will  approach  to  the  nature  of  poetical  or 
general  ideas,  and,  if  well  imitated,  give  pleafure  to  the 
whole,  or  at  ieaft  to  a  great  majority  of  mankind. 


7  R  Y'  >79 

But  a  charader  tmaured  with  the  faflilons  of  polite  life  Of  Poetical 
would  not  be  fo  generally  interefting.  Like  a  human  Chara&eri, 

figure  adjufted  by  a  modern  dancing-mafter,  and  dref- - 

fed  by  a  modern  tailor,  it  may  have  a  good  effe&  in 
fatire,  comedy,  or  farce:  but  if  introduced  into  the 
higher  poetry,  it  would  be  admired  by  thofe  only  who 
had  learned  to  admire  nothing  but  prefent  fafhions, 
and  by  them  no  longer  than  the  prefent  fafhions  laft- 
ed  ;  and  to  all  the  reft  of  the  world  would  appear  auk- 
ward,  unaffeding,  and  perhaps  ridiculous.  But  A‘ 
chilks  and  Sarpedon,  Diomede  and  Hedor,  Neftor 
and  Ulyffes,  as  drawn  by  Homer,  muft  in  all  ages,  in¬ 
dependently  on  fafhion,  command  the  attention  and  ad¬ 
miration  of  mankind.  Thefe  have  the  qualities  that 
are  imiverfally  known  to  belong  to  human  nature; 
whereas  the  modern  fine  gentleman  is  diftinguiflied  by 
qualities  that  belong  only  to  a  particular  age,  fociety, 
and  corner  of  the  world.  We  fpeak  not  of  moral  or 
intellectual  virtues,  which  are  objects  of  admiration  to 
every  age  ;  but  of  thofe  outward  accomplifhments,  and 
that  particular  temperature  of  the  paffions,  which  form 

the  mofl  perceptible  part  of  a  human  charaaer. _ 

As,  therefore,  the  politician,  in  difeuffing  the  rights  of 
mankind,  muft  often  allude  to  an  imaginaiy  ftate  of  na¬ 
ture  ;  fo  the  poet  who  intends  to  raife  admiration,  pity, 
terror,  and  other  important  emotions,  in  the  generality 
of  mankind,  efpecially  in  thofe  readers  whofe  minds  are 
moft  improved,  muft  take  his  pidures  of  life  and  man¬ 
ners,  rather  from  the  heroic  period  we  now  fpeak  of, 
than  from  the  ages  of  refinement ;  and  muft  therefore 
(to  repeat  the  maxim  of  Ariftotle)  “  exhibit  things,  not 
as  they  are,  but  as  they  might  be.” 


Sect.  IV.  Of  Poetical  Characters. 
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Horace  feems  to  think,  that  a  competent  know- Requifbcs 
ledge  of  moral  pliilofophy  will  fit  an  author  for  affign-t0  th.c 
ing  the  fuitable  qualities  and  duties  to  each  poetical  poetical  ° 
perfonage  :  ( Art.  Pod.  v.  309. — 316.)  The-  maxim  chara&ere; 
may  be  true,  as  far  as  mere  morality  is  the  aim  of 
the  poet ;  but  cannot  be  underftood  to  refer  to  the  de¬ 
lineation  of  poetical  chara&ers  in  general:  for  a  thorough 
acquaintance  with  all  the  moral  pliilofophy  in  the  world 
would  not  have  enabled  Blackmore  to  paint  fuch  a  per¬ 
fonage  as  Homer’s  Achilles,  Shakefpeare’s  Othello,*  or 
the  Satan  of  Paradife  Loft.  To  a  competency  of  mo¬ 
ral  fcience,  there  muft  be  added  ah  extenfive  knowledge 
of  mankind,  a  warm  and  elevated  imagination,  ami  the 
greateft  fenfibility  of  heart,  before  a  genius  can  be 
formed  equal  to  fo  difficult  a  talk.  Horace  is  in¬ 
deed  fo  fenfible  of  the  danger  of  introducing  a  new 
charader  in  poetry,  that  he  even  difeourages  the  at¬ 
tempt,  and  advifes  the  poet  rather  to  take  his  perfons 
from  the  ancient  authors,  or  from  tradition  :  ibid.  v. 

1 19. —  130. 

To  conceive  the  idea  of  a  good  man,  and  to  invent 
and  fupport  a  great  poetical  charader,  are  two  very 
different  things,  however  they  may  feem  to  have  been 
confounded  by  fome  late  critics.  The  firft  is  eafy  to 
any  perfon  fufficiently  inftruded  in  the  duties  of  life  : 
the  laft  is  perhaps  of  all  the  efforts  of  human  genius 
the  moll  difficult ;  fo  very  difficult,  that,  though  at¬ 
tempted  by  many,  Homer,  Shakefpeare,  and  Milton, 
are  almoft  the  only  authors  who  have  fucceeded  in  it. 

But  charaders  of  perfed  virtue  are  not  the  moft  pro- 
Z  2  per 


j8o  POE 

Of  Poetical p^r  for  poetry.  It  feems  to  be  agreed,  that  the  Dei- 
Chwaiftcrs.  ty.  fhoui^  not  introduced  in  the  machinery  of  a  poe- 
W— v  tical  fable.  To  afcribe  to  him  words  and  aftions  of 
our  own  invention,  feems  very  unbecoming  ;  nor  can 
a  poetical  defcription,  that  is  known  to  be,  and  muft 
of  neceffity  be,  infinitely,  inadequate,  ever  fatisfy  the 
Which,  human  mind.  Poetry,  according  to  the  belt  critics, 
though  e!e-  an  imitation  of  human  action  ;  and  therefore  poeti- 
fhoukl  ar  ca^  characters,  though  elevated,  fhould  ftill  partake  of 
take  of^the*  the  paffions  and  frailties  of  humanity.  If  it  were  not 
fvaikies  of  for  the  vices  of  fome  principal  perl'onages,  the  Iliad 
humanity ;  would  not  be  either  fo  interefting  or  fo  moral :  the 
moft  moving  and  moil  eventful  parts  of  the  iEneid  are 
thofe  that  defcribe  the  effefts  of  unlawful  paflion  : — 
the  moft  inftruftive  tragedy  in  the  world,  we  mean 
Macbeth,  is  founded  in  crimes  of  dreadful  enormity: 
—  and  if  Milton  had  not  taken  into  his  plan  the  fall  of 
our  firlt  parents,  as  well  as  their  ilate  of  innocence, 
his  divine  poem  mult  have  wanted  much  of  its  pathos, 
and  could  not  have  been  (what  it  now  is)  fuch  a  trea- 
fure  of  important  knowledge,  as  no  other  uninfpired 

writer  ever  comprehended  in  fo  fmall  a  compafs.  - - 

Virtue,  like  truth,  is  uniform  and  unchangeable.  We 
may  anticipate  the  part  a  good  man  will  aft  in  any  gi¬ 
ven  circumflances  :  and  therefore  the  events  that  de¬ 
pend  on  fuch  a  man  mull  be  lefs  furprifing  than  thofe 
which  proceed  from  paflion ;  the  viciffitudes  whereof 
it  is  frequently  impoffible  to  forefee.  From  the  vio¬ 
lent  temper  of  Achilles,  in  the  Iliad,  fpring  many  great 
incidents;  which  could  not  have  taken  place,  if  lie  had 
been  calm  and  prudent  like  Ulyfles,  or  pious  and  pa¬ 
triotic  like  Eneas:  —  his  rejection  of  Agamemnon’s  of¬ 
fers,  in  the  ninth  book,  arifes  from  the  violence  of  his 
refentment ;  —  his  yielding  to  the  requell  of  Patroclus, 
in  the  16th,  from  the  violence  of  his  friendlhip  (if  we 
may  fo  fpeak)  eounterafting  his  refentment  ;  and  his 
leiloring  to  Priam  the  dead  body  of  Heftor,  in  the 
24th,  from  the  violence  of  his  affeftion  to  his  own  aged 
father,  and  his  regard  to  the  command  of  Jupiter,  coun- 
terafting,  in  fome  meafure,  both  his  forrow  for  his 
friend,  and  his  thirfl  for  vengeance. - Befides,  ex¬ 

cept  where  there  is  fome  degree  of  vice,  it  pains  us  too 
exquifitely  to  fee  misfortune ;  and  therefore  poetry 
would  ceafe  to  have  a  pleafurable  influence  over  oui  ten¬ 
der  paflions,  if  it  were  to  exhibit  virtuous  charafters  only. 
And  as  in  life,  evil  is^neceffary  to  our  moral  probation, 
and  the  poflibility  of  error  to  our  intelleftual  improve¬ 
ment  ;  fo  bad  or  mixed  charafters  are  ufeful  in  poetry, 
to  give  to  the  good  fuch  oppofltion,  as  puts  them  upon 
difplaying  and  exercifing  their  virtue. 

Whilft  the  All  thofe  perfonages,  however,  in  whofe  fortune 
perfonages  the  poet  means  that  we  Ihould  be  interefled,  mull  have 
fat^the*  agreeable  and  admirable  qualities,  to  recommend  them 
poet  means  to.  our  regard.  And  perhaps  the  great  ell  difficulty  in 
that  we  the  art  lies  in  fuitably  blending  thofe  faults  which  the 
Ihould  be 
interefted 
ought  to 
have  goed 
and  great 
qualities. 


TRY.  Part  I. 

poet  finds  it  expedient  to  give  to  any  particular  hero,  Of  PocricaJ 
with  fuch  moral,  intelleftual,  or  coporeal  accomplifh-  Chandlers, 
ments,  as  may  engage  our  elleem,  pity,  or  admira-  ' 
tion,  without  weakening  our  hatred  of  vice,  or  love 
of  virtue.  In  moll  of  our  novels,  and  in  many  of  our 
plays,  it  happens  unluckily,  that  the  hero  of  the  piece 
is  fo  captivating,  as  to  incline  us  to  be  indulgent  to 
every  part  of  his  charafter,  the  bad  as  well  as  the 
good.  But  a  great  mailer  knows  how  to  give  the  pro¬ 
per  direction  to  human  fenlibility ;  and,  without  any 
perverlion  of  our  faculties,  or  any  confufion  of  right 
and  wrong,  to  make  the  fame  perfpn  the  objeft  of 
very  different  emotions,  of  pity  and  hatred,  of  admi¬ 
ration  and  horror.  Who  does  not  elleem  and  admire 
Macbeth  for  his  courage  and  generofity  ?  who  does 
not  pity  him  when  befet  with  all  the  terrors  of  a  preg¬ 
nant  imagination,  fuperllitions  temper,  and  awakened- 
confclence  ?  who  does  not  abhor  him  as  a  monller  of 
cruelty,  treachery,  and  ingratitude  ?  His  good  quail*  .  1 
ties,  by  drawing  us  near  to  him,  make  us,  as  it  were, . 
eye-witnelfes  of  his  crime,  and  give  us  a  fellow-feel¬ 
ing  of  his  remorfe  ;  v  and  therefore,  his  example  cannot 
fail  to  have  a  powerful  effeft  in  clierifhing  our  love  of 
virtue,  and  fortifying  our  minds  againll  criminal  im- 
prefilons  :  whereas,  had  he  wanted  thofe  good  qualu 
ties,  we  Ihould  have  kept  aloof  from  his  concerns,  or 
viewed  them  with  a  fuperficial  attention ;  in  which  cafe 
his  example  would  have  had  little  more  weight  than 
that  of  the  robber,  of  whom  we  know  nothing,  but 
that  he  was  tried,  condemned,  and  executed. — Satan, 
in  Paradife  Loll,  is  a  charafter  drawn  and  fupported 
with  the  moll  confummate  judgment.  The  old  furies 
and  demons,  Hecate,  Tifiphone,  Alefto,  Megara,  are 
objefts  of  unmixed  and  unmitigated  abhorrence  ;  Ti- 
tyus,  Enceladus,  and  their,  brethren,  are  remarkable  * 
for  nothing  but  impiety,  deformity,  and  vallnefs  of  lrze; 

Pluto  is,  at  bell,  an  irifipid  perfonage ;  Mars,  a  hair- 
brained  ruffian  ;  Talfo’s  infernal  tyrant,  an  ugly  and 
overgrown  monller : — but  in  the  Miltonic  Satan,  we  • 
are  forced  to  admire  the  majelly  of  the  ruined  arch¬ 
angel,  at  the  fame  time  that  we  detell  the  unconquer¬ 
able  depravity  of  the  fiend.  “  But,  of  all  poetical  eba-  Beitt/Vj 
rafters,  (fays  the  elegant  critic  from  whom  we  are  FJfiys* 
extrafting),  the  Achilles  of  Homer  (d)  feems  to  me 
the  moll  exquiflte  of  invention,  and  the  moll  highly 
finilhed.  The  utility  of  this  charafter  in  a  moral  view 
is  obvious  ;  for  it  may  be  coniidered  as  the  fourfce  of 
all  the  morality  of  the  Iliad.  Had  not  the  generous 
and  violent  temper  of  Achilles  determined  him  to  pa- 
tronife  the  augur  Calchas  in  defiance  of  Agamemnon, , 
and  afterwards,  on  being  affronted  by  that  vindiftive 
commander,  to  abandon  for  a  time  the  common  caufe 
of  Greece  the  fatal  effefts  of  dilfenlion  among  confe¬ 
derates,  and  of  capricious  and  tyrannical  behaviour  in  a 
foyereign,  would  not  have  been  the  leading  moral  of 

Homer’s 


(d)  “  I  fay  the  Achilles  of  Homer*  Latter  authors  have  degraded  the  charafter  of  this  hero,  by  fuppofing 
every  part  of  his  body  invulnerable  except  the  heel.  I  know  not  how  often  I  have  heard  this  urged  as  one  of 
Homer’s  abfurdities  ;  and  indeed  the  whole  Iliad  is  one  continued  abfurdity,  on  this  fuppofition.  But  Ho¬ 
mer  all  along  makes  his  hero  equally  liable  to  wounds  and  death  with  other  men.  Nay,  to  prevent  all  mi- 
hakes  in  regard  to  this  matter,  (if  thofe  who  cavil  at  the  poet  would  but  read  his  work),  he  aftually  wounds 
him  in  the  right  arm  by  the  lance  of  Afteropaeus,  in  the  battle  near  the  river  Scamander.”  See  Iliad t  x.vj» 


ver.  1 6 1..— 168. 
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Of  I’f-ctic?.! Honicr'j  poetry;  nor  could  Keftor,  Sarpedon,  Eneas 
Chvaaers  Ulyflea,  and  the  Other  amiable  heroes,  have  been  brought 
forward  to  fignalize  their  virtues,  and  to  recommend 
27  tne  mi  elves  to  the  efteem  and  imitation  of  mankind. 

The  excel-  “  They  who  form  their  judgment  of  Achilles  from 
“b  ,V?o  eft  flftch  Slven  of  by  Horace  in  the 
that  after  'l  2.)  j  and  confider  him  only 

of  Achilla, as  ahatefnl  compofition  of  anger,  revenge,  fierccnefs, 
obitmacy,  and  pride,  can  never  enter  into  the  views  of 
Homer,  nor  be  fuitably  affected  with  his  narration. 
All  tilde  vices  are  no  doubt,  in  fome  degree,  combin- 
r  ln  ’  'Dut  they  are  tempered  with  qualities 

or  a  different  fort,  which  render  him  a  molt  intereft- 
ing  chara&er,  and  of  couvfe  nTake  the  Iliad  a  mofl  in¬ 
tending  poem.  Every  reader  abhors  the  faults  of  this 
hero  ;  and  yet,  to  an  attentive  reader  of  Homer,  this 
hero  mud  be  the  object  of  edeem,  admiration,  and 
pity  ;  for  he  has  many  good  as  well  as  bad  affedions 
and  is  equally  violent  in  all:  Nor  is  lie  podeffed  of  a’ 
fingle  vice  or  virtue,  which  the  wonderful  art  of  the 
poet  has  not  made  fubfervient  to  the  defign  of  the 
poem,  and  to  the  progrefs  and  catadrophe  of  the  ac¬ 
tion  ;  fo  that  the  hero  of  the  Iliad,  considered  as  a 
poetical  perfonage,  is  jud  wlxat  he  fliould  be,  neither 
greater  nor  lefs,  neither  worfe  nor  better.—  He  is  every¬ 
where.  didiuguifhed  by  an  abhorrence  of  opprefiion, 
by  a  liberal  and  elevated  mind,  by  a  paffion  for  glory, 
and  by  a #love  of  truth,  freedom,  and  fmcerity.  He  is 
for  the  mod  part  attentive  to  the  duties  of  religion ; 
and,  except  to  thofe  who  have  injured  him,  courteous 
and  kind  :  he  is  affedionate  to  his  tutor  Phenix  ;  and 
not  only  pities  the  misfortunes  of  his  enemy  Priam* 
but  in  the  mod  foo thing  manner  adminiders  to  him 
the  bed  confolation  that  Homer’s  poor  theology  could 
ftirniih. .  Though  no  admirer  of  the  caufe  in  which  his 
evil  dediny  compels  him  to  engage,  he  is  warmly  atr 
tached  to  his  native  land  ;  and,  ardent  as  he  is  in  ven- 
geance,  he  is  equally  fo  in  love  to  his  aged  father  Pe- 
Ieus,  and  to  his  friend  Patroclus.  Pie  is  not  luxuri¬ 
ous  like  Paris*  nor  clowniih  like  Ajax ;  his  accom* 
plilhments  are  princely,  and  his  amufements  worthy 
of  a  hero.  Add  to  this,  as  an  apology  for  the  vehe¬ 
mence  of  his  anger,  that  the  affront  he  had  received 
was  (according  to  the  manners  of  that  age)  of  the  mod 
atrocious  nature ;  and  not  only  unprovoked,  but  fuch 
as,  on  the  part  of  Agamemnon,  betrayed  a  brutal  in- 
f^nfibility  to  merit,  as  well  as  a  proud,  felfhh,  ungrate¬ 
ful,  and  tyrannical  difpofition.  And  though  he  is  of¬ 
ten  inexcufably  furious;  yet*  it  is  but  juftice  to  re- 
mark>  that  he  was  •  not  ■  naturally  cruel  (e)  ;  and  that 
his  wilded  outrages  were .  fuch  as  in  thofe  rude  times 
might  be  expeSed.  from,  a  violent  man  of  invincible 
llrength  and  valour,  when  exafperated  bynnjury,  and 
frantic  with  forrow.  - - Our  hero’s  claim  to  the  ad¬ 

miration  of  mankind  is  indifputable.  Every  part  of 
his  character  is  fublime  and  adpnifhing.  In  his.  per- 
fon,  he  is  the  dronged,  the  fwifted,  the  mod  beauti¬ 
ful  of  men  : — this  lad  circumdance,  however,  occurs 
not  to  his  own  obfervation,  being  too  triviaL  to  attrad 


1  Si 


try. 

wi  p«  no: 

the  war  or  *°  ret^n  home  before  the  end  of  Chara£ler«, 

non  ft  d  T  countr}r>  and  his  hatred  to  Agam-a* 

a^e  XSLW  hhimrto  ft  firit ;  *>«  ate 

ccotl  w  l  ,13  fnend  detennines  him  to  an. 

'  A ;F  l  "e  i  Wlt  1  a  lts  confequences.  This  at  onm 

lysPfnlnd(l1,eipgreantdfh  °f  ^  foititude>  the  warmth  of 
ficus:  nd  ft  is  thftthaT  ffCoft0f  P*  ‘ 

■i.  f  a-  •  ^  d  chara&ers>  and  fome  decree  of  im-radlers* 

perfection  m  almoft  all  his  good  ones _  I  °L 

non  nothwithftanding  his  pride,. is  an  able  general,  and 
va  lant  man,  and  highly,  efteemed  as  fuch  bv  the 
greater  part  of  the  army  „  Paris  1^1  %  th.e' 

food  antd  T  °f-llIS  drefs  3nd  Peidon>  isjmvevfrt 
g  d-natured,  patient  of  reproof,  not  ddlitute  of 

courage,  and  eminently  fkilled  in  ■  muficand  other  fine 
HiLnfi7^Ajf  1S,  3  hugC  S,ant ;  fearlefs  rather  from 

ffms  tS  f  S6r’  u,nd  C°nfidence  ®  his  maffy 

many  a  perilous  emergency.  __The  character  of  He- 

kn,  m  fpite  of  her  faults,  and  of  the  many  calamities 
whereof  fire  is  the  guilty  caufe,  Homer  has  found  mean 
to  recommend  to  our  pity,  and  almoft  to  our  love;  and 
this  he  does,  without  feeking  to  extenuate  the  crime 
of  Pans,  of  which  the  moll  refpeftable  perfonages  in 
the  poan  are  made  tofpeakwith  becoming  abhorrence. 

She  is  fo  full  of  remorfe,  fo  ready  on  every  occafion 
to  condemn  her  pall  conduct,  fo  affedionate  to  her 
friends  fo  willing  to  do  juftice  to  every  body’s  merit, 

.and  withal  fo  finely  accomplilhed,  that  {he  extorts  our 

admiration,  as  well  as  that  of  the  Trojan  fenators _ 

Menelaus,  though  fufficiently  fenfible  of  the  injury 
he  had  received,  is  yet  a  man  of  moderation,  clemency, 
and  good-nature,  a  valiant  foldier,  and.  a  mod  affec¬ 
tionate  brother:  but  there  is  a  daih  of  vanity  in  his  com¬ 
pofition,  and  he  entertains  rather  too  high  an  opinion 
of  his  own  abilities,  yet  never  overlooks  nor  underva¬ 
lues  the  merit  of  others - Priam  would  claim  un- 

referved  efteem,  as  weft  as  pity,  if  it  were  not  for  his 
mexcufeable  weaknefs,  in  gratifying  the  humour,  and 
by  indulgence  abetting  the  crimes,  of  the  moll  worth- 
lefs  of  all  his  children,  to  the  utter  ruin  of  his  people, 
family,  and  kingdom.  Madame  Dacier  fuppofes,  that  he 
had  loft  his  authority,  and  was  obliged  to  fall  in  with 
the  politics  of  the  times:  but  of  this  there  appears  no 

evidence  $ 


tWEk  fSee  H'f™1  I0°-  aad  xxiv-  485.-673 - In  the  firft  of  thefe  paffages,  Achilles  himfelf  declares 

ft  £  °reiv  d  n°C  U-S  'V?r  dain’  ie  °ften  Ipared  the  lives  of  his  enemies,  and  took  pleafure  in  doincr  it  It  s'- 
ftrange,  as  Dr  Beattie  obferves,  that  this  Ihould  be  left  out  in  Pope’s  Tranikion.  P  g  *  * 
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of  Poetical  evidence  i  on  ih«  contrary,  he  and  his  unworthy  favou- 
Chaiadters,  r;te  parja  feem  to  have  been  the  only  perfons  or  di- 
Hi  ration  in  Troy  who  were  averfe  to  the  reftormg  of  He- 
len.  Priam’s  foible  (if  it  can  be  called  by  fo  foft  a 

mime),  however  ferity,  is  not  uncommon,  aml  lias  of¬ 
ten  produced  calamity  both  in 'private  and  public  lue. 

The  Scripture  gives  a  memorable  inftance  m  the  lultory 

•  of  the  good  old  Eli. - Sarpedon  comes  nearer  a  per- 

feft  charafter  than  any  other  of  Homers  heroes ;  but 
the  part  he  has  to  aft  is  Ihort.  It  w  a  charafter  which 
one  could  hardly  have  expefted  m  thofe  rude  times  •  a 
fovereign  prince,  who  confiders  himfelf  as  a  magiftra.e 
fet  up  by  tlie  people  for  the  public  good,  and  therefore 
■bound  in  honour  and  gratitude  to  be  himfeJ  their  ex¬ 
ample,  and  Itndy  to  excel  as  much  in  virtue  as  m  rank 
ancl  authority. - He&or  is  the  favourite  tf every  rea¬ 

der,  and  with  goodreafon.  To  the  -trueft  valour  ue 
ioins  the  moft  generous  patriotifm.  He  abominates  th 
crime  of  Paris :  but  not  being  able  to  prevent  the  war, 
he  thinks  it  his  duty  to  defend  his  country,  and  his  fa¬ 
ther  and  fovereign,  to  the  laft.  «e  too,  as  well  as  A- 
chilles,  forefees  his  own  death  ;  which  heightens  o  r 
compaffion,  and  raifes  our  idea  of  his  magnanimity.  In 
all  the  relations  of  private  life,  as  a  fon,  a  father,  a  hul- 
hand,  a  brother,  he  is  amiable  in  the  higheft  degree  ; 
and  lie  is  diftinguiflied  among  all  the  heroes  for  tender- 
nefs  of  affeaion,  gentlenefs  of  manners,  and  a  pious  re¬ 
ward  to  the  duties  of  religion.  One  circumftance  of  his 
charafter,  llrongly  exprelhve  of  a  great  and  delica  e 
mind,  we  learn  from  Helen’s  lamentation  pver  his  dead 
body,  that  he  was'almoft  the  only  perfon  m  Troy  who 
had  always  treated  her  with  kindnefs,  and  never  uttered 
one  reproachful  word  to  give  her  pain,  nor  heard  others 
reproach  her  without  blaming  them  for  it.  Some  ten¬ 
dency  to  oftentation  (which,  however,  may  be  pardon¬ 
able  in  a  commander  in  chief),  and  temporary  fits  of 

timidity,  are  the  only  blemilhes  difcoverable  in  this  he¬ 
ro  ;  whofe  portrait  Homer  appears  to  have  drawn  with 
an  affectionate  and  peculiar  attention..  . 

By  aferibing  fo  many  amiable  qualities  to  Heftor  and 
feme  others  of  the  Trojans,  the  poet  interefts  us  in  the 
fate  of  that  people,  notwithilanding  our  being  conti¬ 
nually  kept  in  mind  that  they  are  the  _  injurious  party. 
And  by  thus  blending  good  and  evil,  virtue  and  frailty, 
iri  the  compofition  of  his  charaders,  he  makes  them 
die  more  conformable  to  the  real  appearances  of  human 
nature,  and  more  ufeful  as  examples  for  our  improve¬ 
ment  ;  and  at  the  fame  time,  without  hurting  venfimi- 
litude,  gives  every  neceffary  embelhfhment  to  particular 
parts  of  his  poem,  and  variety,  coherence,  and  anima¬ 
tion,  to  the  whole  fable.  And  it  may  alfo  be  obferved, 
that  though  feveral  of  his  charaders  are  complex,  not 
hhe  of  them  is  made  up  of  incompatible  parts:  all  are 
natural  and  probable,  and  fudi  as  we  think  we  have 
diet  With,  or  might  have  met  with,  in  our  intercom  fe 
•With  mankind. 

From  the  fame  extenfive  views  of  good  and  evil,  in  all 
their  forms  and  combinations,  Homer  has  been  enabled 
fo  make  each  of  his  charaders  perfeftly  diftind  in  lt- 
felf,  and  different  from  all  the  reft  ;  infomuch,  that  be¬ 
fore  we  come  to  the  end  of  the  Iliad,  we  are  as  well  ac¬ 
quainted  with  his  heroei,  as  with  the  faces  and  tempers 
of  our  moft  familiar  friends.  Virgil,  by  confining  him- 
frilfin  fe]f  to  a  few  general  Ideas  of  fidelity  and  fortitude  has 

drawing  d  h;  fubordinate  heroes  a  very  good  fort  of  people ; 
characters.  * 


X  pv  Y,  Part  I, 

but  they  are  all  the  fame,  and  we  have  r.o  clear  Itnow- «TPocrf«t 

ledo-e  of  any  one  of  them.  Achates  is  faithful, ^and _ _ _ J 

Gyas  is  brave,  and  Cloanthus  is  brave  ;  and  this  is  all 
we  can  fay  of  the  matter.  We  fee  thefe  heroes  at  a 
diftance,  and  have  fome  notion  of  their  ihape  and  fizey 
bnt  are  not  near  -enough  to  diftinguifh  their  features  ; 
and  every  face  feems  to  exhibit  the  fame  faint  and  am- 
biVuous  appearance.  But  of  Homer’s  heroes  we  know 
every  particular  that  can  be  known.  We  eat,  and  drink, 
and  talk,  and  fight,  with  them:  we  fee  them  in  aftion 
and  out  of  it;  in  the  field  and  in  their  tents  and  houies: 
the  very  face  of  the  country  about  Troy  we  feem  to  be 
as  well  acquainted  with  as  if  we  had  been  there.  Si¬ 
milar  characters  there  are  among’  thefe  heroes,  as  there 
are  fimilar  faces  in  every  fociety  ;  but  we  never  miftake 
one  for  another.  Neftor  and  Ulyffes  are  both  wife  and 
both  eloquent :  but  the  wifdom  of  the  former  feems  to 
be  the  effedt  of  experience;  that  of  the  latter  of  genius: 
the  eloquence  of  the  one  is  fweet  and  copious,  but  not 
always  to  the  purpofe,  and  apt  to  degenerate  into  ftcry- 
telling  ;  that  of  the  other  is  clofe,  empliatical,  and  per- 
fuafive,  and  accompanied  with  a  peculiar  modeflv  and 
fimplicity  of  manner.  Homer’s  heroes  are  all  valiant ; 
yet  each  difplays  a  modification  of  valour  peculiar  to 
liimfelf;  one  is  valiant  from  principle,  another  from  con- 
ftitution ;  one  is  rafn,  another  cautious  ;  one  is  impe¬ 
tuous  and  headftrong,  another  impetuous,  but  tradable; 
one  is  cruel,  another  merciful;  one  is  infolent  and  often- 
tatious,  another  gentle  and  unaffuming  ;  one  is  vain  of 
his  perfon,  another  of  his  ftrength,  and  a  third  of  Ins 
family. - It  would  be  tedious  to  give  a  complete  enu¬ 

meration.  Almoft  every  fpecies  of  the  heroic  charac¬ 
ter  is  to  be  found  in  Homer. 


Of  the  agents  in  Paradife  Loft,  it  has  been  obferved*,  * 
that  “  the  weakeft  are  the  higheft  and  nobleft  of  human 
'  beings,  the  original  parents  of  mankind  ;  with  whole 
aftions  the  elements  confented  ;  on  whofe  reCtitude  or 
deviation  of  will  depended  tlie  ftate  of  terreftrial  nature, 
and  the  condition  of  all  the  future  inhabitants  of  the 
globe.  Of  the  other  agents  in  the  poem,  the  chief  are 
fuch  as  it  is  irreverence  to  name  on  flight  occafions :  the 
reft  are  lower  powers  ;  ^ 

_ Of  which  the  lead  could  wield  The  d.ffi- 

Thefe  elements,  and  arm  him  with  the  force 


Of  all  their  regions  : 


and  diferi* 


Powers,  which  only  the  controul  of  Omnipotence  re-  ™ 

-  %  *  ji  _  i  mi  . l. ..nft 
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ftrains  from  laying  creation  waite,  and  filling  the  vaft  ra(ctcrs ... 
expanfe  of  fpace  with  ruin  and  confufion.  To  difplay  Paradife 
the  motives  and  aftions  of  beings  thus  fuperior,  fo  far  as  Eoft. 
human  reafon  can  examine,  or  human  imagination  rc- 
p.refent  them,  is  the  talk  which  Milton  undertook  Imd 
performed.  The  charaders  in  the  Paradife  Toft,  winch 
admit  of  examination,  are  thofe  of  angels  and  of  men  : 
of  angels  good  and  evil ;  of  man  in  his  innocent  and 

finful  ftate.  , 

«  Among  the  angels,  the  virtue  of  Raphael  is  mild  and  Mi't  a  * 
placid,  of  eafy  condefcenfion,  and  free  communication  :  |“£™r'"0i 
that  of  Michael  is  regal  and  lofty,  attentive  to  the  dig-hij  undcr. 
nity  of  his  own  nature.  Abdiel  and  Gabriel  appear  oc-  taking, 
cafionally,  and  aft  as  every  incident  requires  :  the  foli- 
tary  fidelity  of  Abdiel  is  very  amiably  painted. 

«  Of  the  evil  angels,  the  charafters  are  more  diver- 
fified.  To  Satan  fuch  fcntiroents  are  given  as  fuit  the 

moil 


o  E 


Part  r,  p 

mkci  Td  **”’«*  *<**•  Milton  has 
t!tZ~  been  muured  for  the  impiety  which  fometfaes  breaks 
irdm  Satan's  mouth.;  for  there  are  thoughts,  it  is  juftlv 
remarked,  which  no  obfervation  of  character  can  juftify  • 
hecaufe  no  good  man  would  willingly  permit  them' 'to 
pals,  however  tranfiently,  through  his  mind.  This  cen- 
1  tire  has  been  (hown  to  be  groundlefs  by  the  great  critic 
from  whom  we  quote.  To  make  Satan  fpeak'  as  a  rebel, 
fays  he,  without  any  fuch  expreffions  as  might  taint  the 
readers  imagination,  was  indeed  one  of  the  great  diffi 
milties  nr  Milton's  undertaking;  and  I  cannot  but  think 
that  he  has  extricated  lnmfelf  with  great  happinefs. 
i  here  js  in  Satan’s  fpeeches  little  that  can  give  pain  to 
a  pious  ear.  The  language  of  rebellion  cannot  be  the 
lame  with  that  of  obedience  :  the  malignity  of  Satan 
foams  in  haughtinefs  and  obltinacy  ;  but  his  expreffions 
are  commonly  general,  and  no  othenvife  offenfwe  than 
as  they  are  wicked. -The  other  chiefs,  of  the  celeftial 
rebellion  are  very  judlcioufly  difcrimjnated ;  and  the  fe¬ 
rocious  chara&er  of  Moloch  appears,  both  in  the  battle 
and  in  rhe  council,  with  cxaft  confiftency. 

To  Adam  and  to  Eve  are  given,  during  their  in¬ 
nocence,^  fuch  fentiments  as  innocence  can  generate  and 
utter.  Their  love  is  pure  benevolence  and  mutual  vene¬ 
ration  ;  their  repafts  are  without  luxury,  and  their  di¬ 
ligence  without  toil.  Their  addrefles  to  their  Maker 
have  little  more  than  the  voice  of  admiration  and  grati- 
tude  :  fruition  left  them  nothing  to  afk,  and  innocence 
left  them  nothing  to  tear.  —  But  with  guilt  enter  dif- 
truft  and  difeord,  mutual  accufatiorr  and  ftubborn  jfelf- 
defence  they  regard  each  other  with  alienated  minds, 
and  dread  their  Creator  as  the  avenger  of  their  tranf- 
•grefiion  ;  at  laft,  they  feek  fhelter  in  his  mercy,  foften 
to  repentance,  and  melt  in  fupplication.  Both  before 
and  after  the  fall,  the  different  fentiments  arifmg  from 
difference  of  fex  are.  traced  out  with  inimitable  delica¬ 
cy  and  philofophical  propriety.  Adam  has  always  that 
pre-eminence  in  dignity,  and  Eve  in  lovelinefs,  which 
we  flioula  naturally  look  for  in  the  father  and  mother 
of  mankind.” 


T  R  Y*  jg. 

•Segt.  V.  Of  Arrangement,  Unity,  Diqretfms.  Of  Poetical 
—Further  remarks  on  Nature  in  Poetry.  '  A - 


From  what  lias  been  faid,  it  feems  abundantly  evident, 
That  the  end  of  poetry  is  to  pleafe ;  and  therefore 
•that  the  mofl  perfeft  poetry  mull  be  the  mod  pleafing ; 
— that  what  is-  unnatural  cannot  give  pleafure ; ,  and 
therefore  that  poetry  mud  be  according  to  nature :  — 
that  it  mud  be  either  according  to  real  nature,  or  ac¬ 
cording  to.  nature  fomewhat  different  from  the  reality  ; 

^  according  to  real  nature,  it  would  give*  no 
Poetry  ac-  greater  pleafure  than  hidory,  which  is  a  tranfeript  of 
cordirg  to  real  nature ; — that  greater  pleafure  is,  however,  to  be 
freved  to"  exPe^eJ*  ^rom  'lt'  hecaufe  we  grant  it  fuperior  indul- 
that  degree  ^ence?  *n  re&arc*  to  and  the  choice  of  words 

which  is  and,  confcquently,  that  poetry'  mud  be,  not  according 
confident  to  real  nature,  but  according  to  nature  improved  to  that 
iubilitv°"  ^e£ree  which  is  confident  with  probability  and  fuitable 

'*  to  the  poet’s  purpofe.  - - And  hence  it  is  that  we- call 

poetry.  An  imitation  of  nature For  that  which  is  pro¬ 
perly  termed  imitation  has  always  in  it  fomething  which 
is  not  in  the  original.  If  the  prototype  and  tranfeript 
be  exa&ly  alike ;  if  there  .be  nothing  in  the  one  which 
is  riot  in  the  other ; .  we  may  call  the  latter  a  nprefinta- 
tion,  a  copy,  a  draught ,  or  a  pi£lure}  of  the  former ;  but 
we  never  call  it  an  imitation ,  - 


Arrange 
•mem,  &c. 

eJ:JLe°VM;n  ,of  nations,  and  the  beginnings  of  great - - v - ‘ 

,,'  r  yre  ]lttlre  known>  ai‘d  feldom  interefting;- whence 

iSotf  ff/CV7  tomPa>ed  with  the  fequel, 

.y  fomewhat  dry  and  tedious.  But  a  poet  mpft,  even  in  H  33 

hfrh€glnTS-  ij'S  V;'°rk’ intereft  readers,  and  raife  poem" 

.h  t,n  expeftation  ;  not  by  any  affefted  pomp  of  ftyle to 
,  tai  lets  by  ample  pronufes  or  bold  profeffions;  but  byb:S'«* 
etting  immediately  before  them  ferae  incident,  ftrikine- 
enough  to  raife  cunofitv,  in  regard  both  to  its  caufes 
and  to  its  confequences.  _  He  mud  therefore  take  up 
Ills  ilory,  not  at  the  beginning,  but  in  the  middle;  or 
rather,  to  prevent  the  work  from  being  too  lone,  as 
near  the  end  as  poffible  ;  and  afterwards  take  fome  pro¬ 
per  opportunity  to  inform  us  of  the  preceding  events., 
in  the  way  of  narrati  ve,  or  by  converfation  of  the  perfons 
introduced,  or  by  fhort  and  natural  digreffons. 

The  aft  ion  of  both  the  Iliad  and  Odyfy  begins  about 
fix  weeks  before  its  conclufion  ;  although  the  principal, 
events  of  the  war  of  Troy  are  to  be  found  in  the  former; 
and  the  adventures  of  a  ten  years  voyage,  followed  bv 
the  luppreifion  of  a  dangerous  domeilic  enemv,  in  the 
latter.  One  of  the  firft  things  mentioned  by  Homer  in 
the  IH.id,  is  a  plague,  which  Apollo  in  anger  fent  into 
the  Giecian  army  commanded  by  Agamemnon  and 
now  encamped  before  Troy,  Who  this  Agamemnon 
was,  and  who  the  Grecians  were;  for  what  reafon  they 
had  come  hither;  how  long  the  fiege  had  Med;  what 
memorable  adlions  had  been  already  performed  ;  and  in 
what  condition  both  parties  now  were ;  -all  this,  and 
much  more,  we  foon  learn  from  oecafional  hints  and 
conventions  interfperfed  through  the  poem. 

In  the  JEneid,  which,  though  it  comprehends  the 
tranfa&ions  of  .  feven  years,  opens  within  a  few  months 
of  the  concluding  event,  we  are  firft'  prefented  with  a 
view  of  the  Trojan  fleet  at  fea,  and  no  lefs  a  perfon  than 
Juno  interefting  herfelf  to  raife  a  ftorm  for  their  deftrucr 
tion.  This- excites  a  cnriofity  to  know. fomething  fur-  * 
ther:  who  thefe  Trojans  were,  whence  they  had  come, 
and  whither  they  were  bound ;  why  they  had  left  their 
own  country,  and  what  had  befallen  them  fmee  they 
left  it.  On  all  thefe  points*  the  poet,  without  quitting 
the  track  of  his  narraJve,  foon  gives  the  fulleft  informa¬ 
tion:  The  florin  rifes;  the  Trojans  are  driven  to  Africa, 

"and  hofpitably  received  by  the  queen  of  the  country;  at 
whofe  defire  their  commander  relates  his  adventures.- 
The  action  of  Paradfe  Lojl  commences  not  many 
days  before  Adam  and  Eve  are  expelled  from  the  garden 
of  Eden,  which  is  the  concluding  event.  This  poem, 
as  its  plan  is  incomparably  more  fublime  and' more  im¬ 
portant  than  that  of  either  the  Iliad  or  jEneid,  opens  ; 
with  a  far  more  interefting  feene  :  a  multitude  of  angels 
and  archangels  (hut  up  in  a  region  of  torment  and  dark- 
nefs,  and  rolling  on  a  lake  of  unquenchable  fire.  Who'* 
thefe  angels  are,  and  what  brought  them  into  this  mi- 
ferable  condition,  we  naturally  wifh  to  know;  and  the 
poet  in  due  time  informs  us  ;  partly  from  the  converfa¬ 
tion  of  the  fiends  themfelves  ;  and  more  particularly  by 
the  mouth  of  a  happy  fpii  it,  fent  from  heaven  to  caution 
the  father  and  mother  of  mankind  againft  temptation, 
and  confirm  their  good  refolutions  by  unfolding  the 
dreadful  effe&s  of  impiety  and  disobedience. 


\ 
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Of  Poetical  This  poetical  arrangement  of  events,  fb  different  from 


... 


tr entice  ^ie  hiftorical,  has  other  advantages  befides  thofe  ari- 
fing  from  brevity  and  compaCt  nefs  of  detail :  it  is  ob- 


B  cat  tie,  vioufly  more  affecting  to  the  fancy,  and  more  alarming 
ut  fupra.  to  the  paflions  ;  and,  being  more  fuitable  to  the  order 
34  and  the  manner  in  which  the  actions  of  other  men  ftrikes 


our  fenfes,  is  a  tnore  exaCt  imitation  of  human  affairs, 
poetical  ar- 1  hear  a  fuddeh  noife  in  the  ffreet,  and  run  to  fee  what 
ra!*geme'nt.  is  the  matter.  An  infurre&ion  lias  happened,  a  great 
multitude  is  brought  together,  and  fomething  very  im¬ 
portant  is  going  forward.  The  fcene  before  me  is  the 
■firft  thing  that  engages  my  attention  ;  and  is  in  itfelf  fo 
interefting,  that  for  a  moment  or  two  I  look  at  it  in 
Tilence  and  wonder.  By  and  by,  when  I  get  time  for 
reflection,  I  begin  to  inquire  into  the  caufe  of  all  this 
tumult,  and  what  it  is  the  people  would  be  at ;  and 
one  who  is  better  informed  than  I,  explains  the  affair 
from  the  beginning  ;  or  perhaps  I  make  this  out  for 
myfelf,  from  the  words  and  aCtions  of  the  perfons  prin¬ 
cipally  concerned* — This  is  a  fort  of  picture  of  poetical 
arrangement,  both  in  epic  and  dramatic  compofition  ; 
and  this  plan  has  been  followed  in  narrative  odes  and 
ballads  both  ancient  and  modern. — The  hiftorian  purfues 
a  different  method.  He  begins  perhaps  with  an  account 
of  the  manners  of  a  certain  age,  and  of  the  political  con- 
ftitution  of  a  certain  country  ;  then  introduces  a  parti¬ 
cular  perfon,  gives  the  ftory  of  his  birth,  connections, 
private  character,  purfuits,  difappointments,  and  of  the 
events  that  promoted  his  views,  and  brought  him  ac¬ 
quainted  with  other  turbulent  fpirits  like  himfelf  \  and 
fo  proceeds,  unfolding,  according"  to  the  order  of  time, 
the  caufes,  principles,  and  progrefs  of  the  Cortfpiracy, 
if  that  be  the  fubjeCt  which  he  undertakes  to  illuffrate. 
It  cannot  be  denied,  that  this  latter  method  is  more 
favourable  to  calm  information :  but  the  former,  com¬ 
pared  with  it,  will  be  found  to  have  all  the  advantages 
already  fpeciiied,  and  to  be  more  effectually  productive 
of  that  mental  pleafure  which  depends  on  the  paflions 
and  imagination. 

Unity5 of  U.  If  a  work  have  no  determinate  end,  it  has  nb 
defijrn  ne-  meaning  ;  and  if  it  have  many  ends,  it  will  diftraCt  by 
ccffary  to  its  multiplicity.  Unity  of  defign,  therefore,  belongs 
the  higher  jn  fome  meafure  to  all  compofitions,  whether  in  verfe  or 
Poctr)  •  profe.  But  to  fome  it  is  more  effential  than  to  others  ; 

and  to  none  fo  much  as  in  the  higher  poetry.  In  cer¬ 
tain  kinds  of  hiftory,  there  is  unity  fufficient  if  all  the 
events  recorded  be  referred  to  one  perfon  ;  in  others, 
if  to  one  period  of  time,  or  to  one  people,  or  even  to 
the  inhabitants  of  one  and  the  fame  planet.  But  it  is 
not  enough  that  the  fubjeCt  of  a  poetical  fable  be  the 
exploits  of  one  perfon  ;  for  thefe  may  be  of  various  and 
even  of  oppoiite  foils  and  tendencies,  and  take  up  longer 
time  than  the  nature  of  poetry  can  admit : — far  lefs  can 
a  regular  poem  comprehend  the  affairs  of  one  period  or 
of  one  people  : — —it  muff  be  limited  to  one  great  aCtion 
or  event,  to  the  illuftration  of  which  all  the  fubordinate 
events  muff  contribute  ;  and  thefe  muff  be  fo  connected 
with  one  another,  as  well  as  with  the  poet’s  general 
purpofe,  that  one  cannot  be  changed,  tranfpofed,  or 
taken  away,  without  affeCting  the  confidence  and  ftapi- 
m.  A  -n  lity  of  the  whole  *.  In  itfelf  an  incident  may  be  in- 
.#**/.  §  8.  tereffing,  a  character  well  drawn,  a  defcription  beautiful ; 

and  yet,  if  it  disfigure  the  general  plan,  or  if  it  obflruCt 
or  incumber  the  main  aCtion,  inftead  of  helping  it  for¬ 
ward,  a  correCt  artift  would  conftder  it  but  as  a  gaudy 
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fuperfluity  or  fplendid  deformity  ;  like  a  piece  df  fcarlet  Of  Poetical 
cloth  fewed  upon  a  garment  of  a  different  colour  f  .  Not 

that  all  the  parts  of  the  fable  either  are,  or  can  be,  equally _ y*_  c; 

effential.  Many  defection's  and  thoughts,  of  little  Con-  i  Hor.  Ar. 
fequence  to  the  plan,  may  be  admitted  for  the  fake  of  Poet.  v.  15. 
variety  ;  and  the  poet  may,  as  well  as  the  hiftorian  and 
philofopher,  drop  his  fubjeCt  for  a  time,  in  order  to  take 
up  an  affeCting  or  inftruCtive  digrefiion.  36 

III.  The  doCtrine  of  poetical  digreflions  and 
fodes  has  been  largely  treated  by  the  critics.  We  fhall  digreffiens 
here  only  remark,  that,  in  eftimating  their  propriety)  and  epi. 
three  things  are  to  be  attended  to  : — their  connection  fades  de- 
with  the  fable  or  fubjeCt ;  their  own  peculiar  excellence  ;  Pends  uPon 
and  their  fubferviency  to  the  poet’s  defign.  <  3, 

(i.)  Thofe  digreflions  that  both  arife  from  and  ter- Their  con- 
minate  in  the  fubjeCt,  like  the  epifode  of  the  angel  Ra-ne<ftion 
phael  in  Paradife  Loft,  and  the  tranfition  to  the  death  °f^Mh^ 
Caefar  and  the  civil  wars  in  the  firft  book  of  the  Georgic,  .h^poem, 
are  the  moft  artful,  and  if  fuitably  executed  claim  the 
higheft  praife  thofe  that  arife  from,  but  do  not  ter¬ 
minate  in,  the  fubjeCt,  are  perhaps  fecond  in  the  order 
of  merit ;  like  the  ftory  of  Dido  in  the  iEneid,  and  the 
encomium  on  a  country  life  in  the  fecond  book  of  the 
Georgic  :  —  thofe  come  next  that  terminate  in,  but  do 
not  rife  from,  the  fable  ;  of  which  there  are  feveral  in 
the  third  book  of  the  iEneid,  and  in  the  Odyffey  - 
and  thofe  that  neither  terminate  in  the  fable  nor  rife 
from  it  are  the  leaft  artful ;  and  if  they  be  long,  cannot 
efcape  cenfure,  unlefs  their  beauty  be  very  great.  g 

But  (2.)  we  are  willing  to  excufe  a  beautiful  epifode  Their  own 
at  whatever  expence  to  the  fubjeCt  it  may  be  introduced,  peculiar  esj 
They  who  can  blame  Virgil  for  obtruding  upon  them  thece^ence> 
charming  tale  of  Orpheus  and  Euridice  in  the  fourth an 
Georgic,  or  Milton  for  the  apoftrophe  to  light  in  the 
beginning  of  his  third  book,  ought  to  forfeit  all  title  to 
the  perufal  of  good  poetry  ;  for  of  fucli  divine  ftrains 
one  would  rather  be  the  author  than  of  all  the  books  of 
criticifm  in  the  world.  Yet  ftill  it  is  better  that  an 
epifode  poffefs  the  beauty  of  connexion,  together  with 
its  own  intrinfie  elegance,  than  this  without  the  other. 

Moreover,  in  judging  of  the  propriety  of  epifodes  Their  Tub* 
and  other  fittiilar  contrivances,  it  may  be  expedient  to  fervency  to 
attend  (3.)  to  the  defign  of  the  poet,  as  diftinguifhed  the  poet's 
from  the  fable  or  fubjeCt  of  the  poem.  The  great  de-^€  ]£n* 
fign,  for  example,  of  Virgil,  was  to  intereft  his  coun¬ 
trymen  in  a  poem  written  with  a  view  to  reconcile  them 
to  the  perfon  and  government  of  Auguftus.  Whatever, 
therefore,  in  the  poem  tends  to  promote  this  defign, 
even  though  it  fhould  in  fome  degree  hurt  the  contexture 
of  the  fable,  is  really  a  proof  of  the  poet’s  judgment  ; 
and  may  be  not  only  allowed,  but  applauded. — The 
progrefs  of  the  aCtion  of  the  iEneid  may  feem  to  be  too 
long  obftruCted  in  one  place  by  the  ftory  of  Dido,  which, 
though  it  rifes  from  the  preceding  part  of  the  poem, 
has  no  influence  upon  the  fequel ;  and)  in  another,  by 
the  epifode  of  Cacus,  which,  without  injury  to  the  fable, 
might  have  been  omitted  altogether.  Yet  thefe  epifodes, 
interefting  as  they  are  to  us  and  all  mankind  becaufe  of 
the  tranfeendant  merit  of  the  poetry,  muft  have  been 
ftill  more  interefting  to  the  Romans  becaufe  of  their 
connection  with  the  Roman  affairs  ;  for  the  one  accounts 
poetically  for  their  wars  with  Carthage  ;  and  the  other 
not  only  explains  fome  of  their  religious  ceremonies,  but 
alfo  gives  a  moft  charming  rural  picture  of  thofe  hills 
and  valleys  in  the  neighbourhood  of  the  Tiber,  on  which, 
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Of  !n  after  times,  their  majeffic  city  was  fateci  to  ftand.— 
i^c*nt B&T  ^ we  c'onfider,  that  the  defign  of  Homer’s  Iliad 

u  *  -  -  was  not  only  to  fhow  the  fatal  effects  of  difleniion  among 
confederates,  but  alfo  to  immortalize  his  country,  and 
celebrate  the  mod:  diftinguiftied  families  in  it,  we  fhall 
be  inclined  to  think  more  favourably  than  critics  gene¬ 
rally  do  of  fome  of  his  long  fpeeches  and  digreffions  ; 
which,  though  to  us  they '  may  feent  trivial,  mull  have 
been  very  interefting  to  his  countrymen  on  account  of 
the  genealogies  and  private  hi  (lory  recorded  in  them. — 
Shakefpeare’s  hiftorical  plays,  confidered  as  dramatic 
fables,  and  tried  by  tlie  laws  of  tragedy  and  comedy, 
appear  very  rude  compofitions  ;  but  if  we  attend  to 
*  Efays  on  the  poet’s  defign  (as  the  elegant  critic  *  has  with  equal 
the  writings  truth  and  beauty  explained  it),  we  fhall  be  forced  to 
%hshfpea°re  a<?m*re  *1IS  judgment  in  the  general  conduct  of  thofe 
p.  \l*rC)  P*ecres>  #  as  as  unequalled  fuccefs  in  the  execution 

of  particular  parts. 

There  is  yet  another  point  of  view  in  which  thefe 
digrefiions  may  be  confidered.  If  they  tend  to  eluci¬ 
date  any  important  cfiaradler,  or  to  introduce  any  in¬ 
terefting  event  not  otherwife  within  the  compafs  of  the 
poem,  or  to  give  an  amiable  difplay  of  any  particular 
virtue,  they  may  be  intitled,  not  to  our  pardon  only, 
but  even  to  our  admiration,  however  loofely  they  n;ay 
hang  upon  the  fable.  All  thefe  three  ends  are  effe&ed 
by  that  moil  beautiful  epifode  of  Hedlor  and  Andro¬ 
mache  in  the  fixth  book  of  the  Iliad  ;  and  the  two  laft, 
by  the  no  lefs  beautiful  one  of  Euryalus  and  Nifus  in 
the  ninth  of  the  iEneid. 
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though 


IV.  And  now,  from  the  pofition  formerly  eftablifhed,. 
that  the  end  of  this  divine  art  is  to  give  pleafure,  it  has 
been  endeavoured  to  prove,  that,  whether  in  difplaying 
the  appearances  of  the  material  univerfe,  or  in  imitating 
the  workings  of  the  human  mind,  and  the  varieties  of 
human  character,  or  in  arranging  and  combining  into 
one  whole  the  feveral  incidents  and  parts  whereof  his 
fable  confifts, — the  aim  of  the  poet  muft  be  to  copy 
nature,  not  as  it  is,  but  in  that  ftate  of  peife&ion  in 
which,  confiftently  with  the  particular  genius  of  the 
work,  and  the  laws  of  verifimilitude,  it  may  be  fuppo- 
fed  to  be. 

Such,  in  general,  is  the  nature  of  that  poetry  which 
is  intended  to  raife  admiration,  pity,  and  other  ferious 
emotions.  But  in  this  art,  as  in  all  others,  there  are 
different  degrees  of  excellence ;  and  we  have  hitherto 
dire£Ud  our  view  chiefly  to  the  higheft.  All  ferious 
poets  are  not  equally  folicitous  to  improve  nature.  Eu¬ 
ripides  is  faid  to  have  reprefented .  men  as  they  were  ; 
Sophocles,  more  poetically,  as  they  fhould  or  might  bef . 
Theocritus  in  his  Idyls,  and  Spencer  in  his  Shepherd’s 
Calendar,  give  us  language  and  fentiments  more  nearly 
approaching  thofe  of  the  Rus  return  et  barbarum  J,  than 
what  we  meet  with  in  the  Paftorals  of  Virgil  and  Pope. 
In  the  hiftorfcal  drama,  human  ehara&ers  and  Events 
muft  be  according  to  hiftorical  truth,  or  at  leaf!  not  fo 
remote  from  it  as  to  lead  into  any  important  mifappre- 
lienfion  of  fad.  And  in  the  hiftorical  epic  poem,  jfuch 
as  the  Pharfalia  of  Lucan,  and  the  Campaign  of  Addi- 
fon,  the  hiftorical  arrangement  is  preferred  to  the  poeti¬ 
cal,  as  being  nearer  the  truth.  Yet  nature  is  a  little 
improved  even  in  thefe  poems.  The  perfons  in  Shake- 
fpeare’s  hiftorical  plays,  and  the  heroes  of  the  Pharfalia, 
talk  in  verfe,  and  fuitably  to  their  charaders,  and  with 
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a  readinefs,  beauty,  and  harmony  of  cxprefTion,  not  to  Of  Poetical 
be  met  with  in  real  life,  nor  even  in  hiftory  :  fpeeches  Arr?n 
are  invented,  and,  to  heighten  the  defeription,  circum-  n  €F 1  *.  j 
ftances  added,  with  great  latitude :  real  events  are  ren- 
.  dered  more  compad  and  more  ftridly  dependent  Upon 
one  another ;  and  fictitious  ones  brought  in,  to  elucidate 
human  charaders  and  diverfify  the  narration. 

The  more  poetry  improves  nature,  by  copying  after 
general  ideas  colleded  from  exteniive  obfervation,  the 
more  it  partakes  (according  to  Ariftotle)  of  the  nature 
of  philofophy  ;  the  greater  ftretcli  of  fancy  and  of  ob¬ 
fervation  it  requires  in  the  artift,  the  better  chance  it 
has  to  be  univerfally  agreeable.  f 

Yet  poetry,  when  it  falls  fhort  of  this  perfedion,  When  poe^ 
may  have  great  merit  as  an  inftrument  of  both  inftruc-  try 
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tion  and  pleafure.  To  moil  men,  fimple  unadorned  [h{s  _ 
nature  is,  at  certain  times,  and  in  certain  compofitions,  fedhonk 
more  agreeable  than  the  moft  elaborate  improvements  may  have 
(5f  art;  as  a  plain  fhort  period,  without  modulation, ?rcat  111  c' 
gives  a  pleafing  variety  to  a  difeourfe.  Many  fueh  ^V^hcf 
portraits  of  fimple  nature  there  are  in  the  fubordinate  c  ^  ^ 
parts  both  of  Homer’s  and  of  Virgil’s  poetry :  and  an 
excellent  effed  they  have  in  giving  probability  to  the 
fidion,  as  well  as  in  gratifying  the  reader’s  fancy  with 
images  diftind  and  lively,  and  ealily  comprehended.  The 
hiftorical  plays  of  Shakefpeare  raife  not  our  pity  and 
terror  to  fuch  a  height  as  Lear,  Macbeth,  or  Othello  ; 
but  they  intereft  and  inftrud  us  greatly  notwithftanding. 

The  rudeft  of  the  eclogues  of  Theocritus,  or  even  of 
Spenfer,  have  by  fome  authors  been  extolled  above  thofe 
of  Virgil,  becaufe  more  like  real  life.  Nay,  Corneille 
is  known  to  have  preferred  the  Pharfalia  to  the  iEneid, 
perhaps  from  its  being  nearer  the  truth,  or  perhaps  from 
the  fublime  fentiments  of  ftoical  morality  fo  forcibly  and 
fo  oftentatioufly  difplayed  in  it. 

Poets  may  refine  upon  nature  too  much  as  well  as 
too  little  ;  for  affedation  and  rufticity  are  equally  re¬ 
mote  from  true  elegance.  The  ftyle  and  fentiments  of 
comedy  fhould  no  doubt  be  more  corred  and  more 
pointed  than  thofe  of  the  moft  polite  convention  :  but 
to  make  every  footman  a  wit,  and  every  gentleman  and 
lady  an  epigrammatift,  as  Congreve  has  done,  is  an  ex- 
ceffive  and  faulty  refinement.  The  proper  medium  lias 
been  hit  by- Menander  and  Terence,  by  Shakefpeare  in 
his  happier  feenes,  and  by  Garrick,  Cumberland,  and 
fome  others  of  late  renown.  To  deferibe  the  paffion  of 
love  with  as  little  delicacy  as  fome  men  fpeak  of  .it 
would  be  unpardonable ;  but  to  transforpi  it  into  mere 
Platonic  adoration  is  to  run  into  another  extreme,  lefs 
criminal  indeed,  but  too  remote  from  univerfal  truth  to 
be  univerfally  interefting.  To  the  former  extreme  Ovid 
inclines,  and  Petrarch  and  his  imitators  to  the  latter. 

Virgil  has  happily  avoided  both  :  but  Milton  has  painted 
this  paffion  as  diftindl  from  all  others,  with  fuch  peculiar 
truth  and  beauty,  that  we  cannot  think  Voltaire’s  en¬ 
comium  too  high,  when  he  fays,  that  love  in  all  other- 
poetry  feems  a  wcaknefs,  but  in  Paradife  Loft  a  virtue. 

There  are  many  good  ftrokes  of  nature  in  Ramfay’s  ' 

Gentle  Shepherd  ;  but  the  author’s  paffion  for  the  rus 
verum  betrays  him  into  fome  indelicacies  :  a  cenfure  that 
falls  with  greater  weight  upon  Theocritus,  who  is  often 
abfolutely  indecent.  The  Italian  paftoral  of  Taflo  and 
Guarini,  and  the  French  of  Fontenelle,  run  into  the 
oppofite  extreme  (though  in  fome  parts  beautifully 
fimple),  and  difplay  a  fyilem  of  rural  manners  fo  quaint 
A  a  and 
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^Pott*ca^and  affe&ed  as  to  outrage  all  probability.  In  fine, 
i  arkuagc;  though  mediocrity  of  execution  in  poetry  be  allowed  to 
deferve  the  doom  pronounced  upon  it  by  ^Torace ;  yet 
‘  it  Is  true,  notwithftanding,  that  in  this  art,  as  in  many 
other  good  things^  the  point  of  excellence  lies  in  a 
middle  between  two  extremes  ;  and  has  been  reached 
by  thofe  only  who  fought  to  improve  nature  as  far  as 
the  genius  of  their  work  would  permit,  keeping  at  an 
equal  difiance  from  rufiicity  on  the  one  hand,  and  affe&ed 
elegance  on  the  other. 

Sect,  VI.  Of  Poetical  Language. 

"Words  in  Words  in  poetry  are  chofen,  firft,  for  their  fenfe; 
poetry  to  be  and,  fedondly,  for  their  found.  That  the  firft  of  thefe 
thei^ fenfe  £r°unds  choice  is  the  more  excellent  nobody  can 
and  for  deny.  He  who  in  literary  matters  prefers  found  to 
their  found,  fenfe  is  a  fool.  Yet  found  is  to  be  attended  to  even  in 
profe,  and  in  verfe  demands  particular  attention.  We 
fhall  confider  poetical  language,  firft,  as  significant; 
and,  fecondly,  as  susceptible  of  harmony. 

f  i.  Of  Poetical  language  corfidcred  as  significant. 

If,  as  it  has  been  endeavoured  to  prove,  poetry 
guage  of  be  imitative  of  nature,  poetical  fitions  of  real  events, 
miration  Poetlca^  images  of  real  appearances  in  the  vifible  crea- 
of  the  lan  hion,  and  poetical  perfonages  of  real  human  characters  ; 
guage  of  it  would  feem  to  follow,  that  the  language  of  poetry  mull 
nature,  be  an  imitation  of  the  language  of  nature. 

*  J ZJfays,  According  to  Dr  Beattie  *,  that  language  is  natural 

Partii.  which  is  fuited  to  the  fpeaker’s  condition,  character, 
c  aP* I*  and  circumftances.  And  as,  for  the  moft  part,  the 
images  and  fentiments  of  ferious  poetry  are  copied  from 
the  images  and  fentiments,  not  of  real,  but  of  improved, 
nature  ;  fo  the  language  of  ferious  poetry  muft  (as  hinted 
already)  be  a  tranfeript,  not  of  the  real  language  of  na- 

44  ture,  which  is  often  diffonant  and  rude,  but  of  natural 
•  Improved  language  improved  as  far  as  may  be  confiftent  with  pro- 

mafabecon-^a^^t^r,,an<^  t^ie  fuPpofed  chamber  of  the  fpeaker. 
Attend  with  ^  this  not  the  cafe,  if  the  language  of  poetry  be  fuch 
probability,  only  as  we  hear  in  converfation  or  read  in  hiftory,  it  will, 
&c.  infiead  of  delight,  bring  difappointment :  becaufe  it 

will  fall  fhort  of  what  we  expert  from  an  art  which  is 
recommended  rather  by  its  pleafurable  qualities  than  by 
its  intrinfic  utility  ;  and  to  which,  in  order  to  render  it 
pleafing,  we  grant  higher  privileges  than  to  any  other 
kind  of  literary  compofition,  or  any  other  mode  of 
human  language. 

The  next  inquiry  muft  therefore  be,  “  What  are  thofe 
improvements  that  peculiarly  belong  to  the  language  of 
poetry  ?”  And  thefe  may  be  comprehended  under  two 
heads ;  poetical  words,  and  tropes  ami figures. 

Art.  I.  Of  Poetical  Words. 

One  mode  of  improvement  peculiar  to  poetical  di&ion 
refults  from  the  ufe  of  thofe  words  and  phrafes-  which, 
becaufe  they  rardy  occur  in  profe,  and  frequently  in 

45  ver*f>  are  ky  the  grammarian  and  lexicographer  termed 
All  lari'  poetical.  In  thefe  fome  languages  abound  more  than 
havfeword<0t*ierS;  kUt  no  languag^  perhaps  is  altogether  without. 
psaili'ar°to" them>  and  peihaps  no  language  can  be  fo  in  which  any 
poetry.  number  of  (good  poems  have  been  written :  for  poetry 

is  better  remembered  than  profe,  efpecially  by  poetical 
authors,  who  will  always  be  apt  to  imitate  the  phrafe- 
clogy  of  thofe  they  have  been  accuftomed  to  read  and 
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admire  ;  and  thus,  in  the  works  of  poets  down  through  Of  Poetica 
fucceftive  generations,  certain  phrafes  may  have  been  Wor(k 
conveyed,  which,  though  originally  perhaps  in  common  '““V 
ufe>  are  now  confined  to  poetical  compofition.  Profe 
writers  are  not  fo  apt  to  imitate  one  another,  at  leaft  in 
words  and  phrafes,  both  becaufe  they  do  not  fo  well 
remember  one  another’s  phrafeology,  and  alfo  becaufe 
their  language  is  lefs  artificial,  and  muft  not,  if  they 
would  make  it  eafy  and  flowing  (without  which  it  cannot 
be  elegant),  depart  effentially  from  the  ftyle  of  correct 
converfation.  Poets,  too,  on  account  of  the  greater 
difficulty  of  their  numbers,  have,  both  in  the  choice  and 
in  the  arrangement  of  words,  a  better  claim  to  indul¬ 
gence,  and  ftand  more  in  need  of  a  diferetionary  power. 

The  language  of  Homer  differs  materially  from  what 
was  written  and  fpoken  in  Greece  in  the  days  of  So- 
cratevS.  It  differs  in  the  mode  of  inflexion,  it  differs  in 
theffyntax,  it  differs  even  in  the  words :  fo  that  one 
might  read  Homer  with  eafe  who  could  not  read  Xeno¬ 
phon;  or  Xenophon,  without  being  able  to  read  Homer. 

Yet  we  cannot  believe  that  Homer,  or  the  firft  Greek 
poet  who  wrote  in  his  ftyle,  would  make  choice  of  a 
dialed!  quite  different  from  what  was  intelligible  in  his 
own  time  :  for  poets  have  in  all  ages  written  with  a 
view  to  be  read,  and  to  be  read  with  pleafure ;  which 
they  could  not  be  if  their  diction  were  hard  to  be  un- 
derftood.  It  is  more  reafonable  to  fuppofe  that  the 
language  of  Homer  is  according  to  fome  ancient  dialed!, 
which,  though  not  perhaps  in  familiar  ufe  among  the 
Greeks  at  the  time  he  wrote,  was  however  intelligible. 

From  the  Homeric  to  the  Socratic  age,  a  period  had 
elapfed  of  no  lefs  than  400  years ;  during  which  the 
ftyle  both  of  difeourfe  and  of  writing  muft  have  under¬ 
gone  great  alterations.  Yet  the  Iliad  continued  the 
ilandard  of  heroic  poetry,  and  was  confidered  as  the 
very  perfection  of  poetical  language ;  notwithftanding 
that  fome  words  in  it  were  become  fo  antiquated,  or  ft> 
ambiguous,  that  Ariftotle  himfelf  feems  to  have  been 
fomewliat  doubtful  in  regard  to  their  meaning  *.  And  #  Poetic* 
if  Chaucer’s  merit  as  a  poet  had  been  as  great  as  'Ho- cap.  15. 
mer’s,  and  the  Englifh  tongue  under  Edward  III.  as 
perfect  as  the  Greek  was  in  the  fecond  century  after 
the  Trojan  war,  the  ftyle  of  Chaucer  would  probably 
have  been  our  model  for  poetical  diction  at  this  day  ; 
even  as  Petrarch,  his  contemporary,  is  fiill  imitated  by 
the  beft  poets  of  Italy. 

The  rudenefs  of  the  ftyle  of  Ennius  has  been  impu¬ 
ted  by  the  old  critics  to  his  having  copied  too  clofely 
the  dialect  of  common  life.  But  this  appears  to  be  a 
miftake.  For  if  we  compare  the  fragments  of  that  au¬ 
thor  with  the  comedies  of  Plautus,  who  fiourifhed  in 
the  fame  age,  and  whofe  language  was  certainly  co¬ 
pied  from  that  of  common  life,  wc  (hall  be  ftruck  with 
an  air  of  antiquity  in  the  former  that  is  not  in  the  lat¬ 
ter.  Ennius,  no  doubt,  like  moft  other  fublime  poets, 
affected  fomething  of  the  antique  in  his  expreflion  :  and 
many  of  his-  words  and  phrafes,  not  adopted  by  any 
profe-writcr  now  extant,  are  to  be  found  in  Lucretius 
and  Virgil,  and  were  by  them  tranfmitted  to  fucceed- 
ing  poets.  Thefe  form  part  of  the  Roman  poetical  dia-The  Poe* 
le6!  ;  which  appears  from  the  writings  of  Virgil,  where  f,caI 
we  have  it  in  perfe&ion,  to  have  been  very  copious.^ 

The  ftyle  of  this  charming  poet  is  indeed  fo  different  that  of 
from  profe,  and  is  altogether  fo  peculiar,  that  it  is  per- profe. 
haps  iinpoffible  to  analyfe  it  on  the  common  principles 

of 


Parc  T. 


Qf  Poetical 
Words. 


POE 


*  TnJUt. 
viii.  &  §3 


f  Vtcende 
della  liter  a* 
tura  del  De~ 
ninat  cap. 


47' 

Phraf.T  in 
Eiijjiifti  . 
poetry  not 
dual  in 
Me 


of  Latin  grammar.  And  yet  no*  author  can  be  more 
perfpicuous  or  more  expreffive ;  notwithstanding  the 
frequency  of  Grecifm  in  his  fyntax,  and  his  love  of 
old  words,  which  he,  in  the  judgment  of  Quintilian, 
knew  better  than  any  other  man  how  to  improve  into 
decoration  *.  r 

The  poetical  dialed  of  modern  Italy  is  fo  different, 
from  the  profaie,  that  perfons  who  can  read  the  hifto- 
nans,  and  even  fpeak  with  tolerable  fluency  the  lan¬ 
guage  of  that  country,  may  yet  find  it  difficult  to  con- 
f  rue  a  page  of  Petrarch  or  Taffq.  Yet  it  is  not  pro¬ 
bable,  that  Petrarch,  whole  works  are  a  flandard  of 
the  Italian  poetical  di&ion  f,  made  any  material  inno¬ 
vations  in  his  native  tongue.  It  is  rather  probable  that 
he  wrote  it  nearly  as  it  was  fpoken  in  his  time,  that  is, 
m  the  14th  century;  omitting  only  liarfh  combinations,’ 
and  taking  that  liberty  which  Homer  probably,  and 
Virgil  certainly,  took  before  him,  of  reviving  fueli  old, 
but  not  obfolete  expreffions,  as  feemed  peculiarly  figni- 
ficant  and  melodious;  and  policing  his  fiyle  to  that  de¬ 
gree  of  elegance  which  human  fpeech,  without  beco¬ 
ming  unnatural,  may  admit  of,  and  which  the  genius  of 
poetry,  as  an  art  fubfervient  to  pleafurc,  rAy  be  thought 
to  require. 

The  French  poetry  in  general  is  diftJnguifhed  from 
profe  rather  by  the  rhime  and  the  meaiiirc,  than  by 
any  old  or  uncommon  phrafeology.  Yet  the  French, 
on  certain  fnbjt&s,  imitate  the  ftyle  of  their  old  poets’ 
of  Marot  in  particular;  and  may  therefore  be  faid  to 
have  fomething  of  a  poetical  dialed!,  though  far  lefs 
ex  ten  five  than  the  Italian,  or  even  than  the  Englifh. 
And  it  may  be  prefumed,  that  in  future  ages  they 
will  have  more  of  this  dialed  than  they  have  at  pre- 
fent.  This  may  be  inferred  from  the  very  uncommon 
merit  of  fome  of  their  late  .poets,  particularly  Boileau 
and  La  Fontaine,  who,  in  their  refpedive  departments, 
will  continue  to  be  imitated,  when  the  prefent  modes  of 
French  profe  are  greatly  changed :  an  event  that,  for 
all  the  pains  they  take  to  preferve  their  language,  inufi 
inevitably  happen,  and  whereof  there  are  not  wanting 
fome  prefages  already.  b 

The  Englifh  poetical  dialed  is  not  charaderifed  by 
any  peculiarities  of  infledion,  nor  by  any  great  lati¬ 
tude  111  the  ufe  of  foreign  idioms.  More  copious  it  is', 
however,  than  one  would  at  firft  imagine  ;  as  may  ap¬ 
pear  from  the  following  fpecimen  and  obfervations. 

.  (x*)  A. few  Greek  and  Latin  idioms  are,  common 
in  Englifh  poetry,  which  are  feldorn  or  never  to  be  met 
with  in  profe.  Qjjenched  of  hope.  Shakefpeare.— - 
Shorn  of  his  beams.  Milton.  —Created  thing  nor 

VALUED  HE  NOR  SHUn’d.  MiltOll. - *TtS  t/jUS  We  riot , 

while  WHO  SOW  IT  STARVE.  Pope. — This  day  be 
BREAUAND  PEACE  MV  LOT.  Pope.  —  INTO  WHAT  PIT 
THOU  see’st  From  what  height  fallen.  Milton. 

He  deceived  The  mother  of.  mankind \  what  time  his 

pride  Had  cast  him  out  of  heaven .  Milton. _ - 

Some  of  thefe,  with  others  to  be  found  in  Milton, 
feem  to  have  been  adopted  for  the  fake  of  brevity, 
which  in  the  poetical  tongue  is  indifpenfable.  For 
the  fame  reafon,  perhaps  the  articles  a  and  the  are  fome- 
tirnes  emitted  by  our  poets,  though  lefs  frequently  in 

ferious  than  burlefque  competition _ In  Englifh,  the 

adjedive  generally  goes  before  the  fubflantive,  the  no¬ 
minative  before  the  verb,  and  the  -adive  verb  before 
(what  we  call)  the  accufative.  Exceptions,  however, 
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to  this  rule,  are  not  Uncommon  even  in  profe.  But  Of  Poetics! 
in  poetry  they  are  more  frequent.  Their  homely  joys,  Wards. 

W  df.stiny  oiiscure.  Now  fades  the  glimmering' - - - ’ 

lana/cafe  on  the  fight;  and  all  the  air  a  folemn  Jli/lnefs 
bolds.  In  general,  that  verification  may  lie  lefs  diffi- 
.  cult,  and  the  cadence  more  uniformly  pleafing ;  and 
.  fometimee,  too,  in  order  to  give  energy  to  ex  predion, 
or  vivacity  to  an  image  {—the  Englifh  poet  is  permit¬ 
ted  to  take  much  greater  liberties  than  the  profe-wri- 
ter,  in  arranging  his  words,  and  modulating  his  lines 
and  periods.  Examples  may  be  feen  in  every  pace  of 
Paradile  Loft.  '  6 

(2.)  Some  of  our  poetical  words  take  an  additional 
lyllablc,  that  they  may  fuit  the  verfe  the  better;  as, 
dtfpart,  diffatn,  di/pert ,  affright,  enchain,  for  part,  ftaiu, 
fport,  fright,  chain.  Others  feem  to  be  nothing  elie 
than  common  words  made  ftiorter,  for  the  convenience 
of  tne  verifier.  Such  are,  auxili'ar,  Jublunar,  trump , 

!’7>  Parl>  c/i™>  fubmifs,  frolic,  plain,  drear,  dread, 

■  helm,  morn,  mead,  eve  and  even,  gar.,  illume  and  illumine , 
ope,  hoar,  lute,  f, wage ,  fcape ;  for  auxiliary,  fublunary, 
trumpet,  valley,  depart,  climate,  fubmiflive,  froliefome, 
complain,  dreary,  dreadful,  helmet,  morning,  meadow, 
evening,  began  or  began  to,  illuminate,  open,  hoary, 

abide,  affuage,  efcape. - Of  fome  of  thefe  the  fliort 

form  is  the  more  ancient.  In  Scotland,  even,  mom 
itde,  jwage,  are  ft  ill  in  vulgar  life  y  but  morn,  except 
when  eontradiflinguifhed  to eiv/;,is  fynonymous,not  with 
morning  (as  in  the  Englifh  poetical  dialed),  but  with 
morrow The  Latin  poets,  in  a  way  fomewliat  fnnilar, 
and  perhaps  for  a  fimilar  reafon,  {hortenedfundamentum, 
tutainentum,  munimentumy  &c.  into  fundamen,  tutamen* 
munimen. 

(3.)  Of  the  following  words,  which  are  now  almoft 
peculiar  to  poetry-,  the  greater  part  are  ancient,  and 
were  once  no  doubt  in  common  ufe  in  England,  as 
many  of  them  Hill  are  in  Scotland,  Afield,  amain,  an¬ 
noy  (a  noun),  anew,  aye  (ever),  bchefl,  blithe,  brand 
(fword),  bridal,  carol,  dame  (lady),  featly,  fell  (an  ad¬ 
jective  ) , gatiae,  gore,  hojl  (army),  lambkin,  late  (of  late), 

%  (poem),  leay  glade y  gleamy  hur ',  lore,  meed \  orifons , 

(to  travel  laborioully),  ringlet,  rue  (a  verb),  ruth, 
ruthlffs ,  fojourn  (a  noun),  /mite,  fpe  d  (an  aftive  verb), 
five  (except),  [pray ‘(twig),  feed,  [train  (fong),  Jlrand , 
fzvjtn,  thrall,  thrill,  trail  (a  verb),  troll,  wail,  welter, 
warble,  wayward,  woo,  the  while  (in  the  mean  time), 
yoti9  of  yore.  , 

(4.)  Thefe  that  follow  are  alfo  poetical ;  but,  fo 
far  as  appears,  were  never,  in  common'  ufe.  Appal, 
arrowy,  attune,  battailous,  breezy,  car  (chariot),  clarion, 
cates,  courfer,  darkling,  flicker,  floweret,  emblaze, ,' gairijh, 
ctrcltt,  tmpearl,  nightly,  noifelefs,  pinion  (wing),  Jhadowy, 

Jlumbtrous , flreamy ,  troublous,  wilder  (a  verb),  frill  (a 
verb ),  Jhook  (ihaken),  madding,  view  Iff.  —The  follow¬ 
ing,  too,  derived  from  the  Greek  and  Latin,  feem  pe¬ 
culiar  to  poetry.  Clang ,  clangor,  choral,  bland,  boreal, 
dtp-,  enfanguined,  ire,  ireful,  lave  (to  walk),  nymph  (lady, 
girl),  orient,  panoply,  philomel,  infuriate,  jocund,  radiant, 
rapt,  redolent,  refulgent,  verdant,  vernal,  zephyr ,  zone 
( girdle ) ,fyhan-,  fuffufe , 

.  (S-  )  In  molt  languages,  the  rapidity  of  pronuncia¬ 
tion  abbreviates  fome  of  the  commoneft  words,  or  even 
joins  two,  or  perhaps  more,  of  them,  into  one  ;  and 
fome  of  thofe  abbreviated  forms  find  admiffion  into  wri¬ 
ting.  I  he  Englilh  language  Was  quite  disfigured  by 
A  a  2  them 


Of  Poetics’ them  in  the  end  of  the  laft  century j  but  Swift,  by  his 
Words.  fatire  and  example,  brought  them  into  difrepute :  and, 
though  feme  of  them  be  retained  in  conversation,  as 
don’t,  (han't,  can’t,  they  are  now  avoided  in  iolemn 
ftylc  ;  and  by  elegant  writers  in  general,  except  where 
the  colloquial  dialed  is  imitated,  as  in  comedy.  Tts 
and  ’twas,  fince  the  time  of  Shaftefbury,  feetn  to  have 
been  daily  lofing  credit,  at  leaf!  in  profe  ;but  ltill  have 
a  place  in  poetry,  ’perhaps  becaufe  they  contribute  to 
concifenefs.  ’Twas  on  a  lofty  vafe’s  fide .  Gray.-  Its 
true ,  9 tit  certain,  man,  though  dead ,  retains  part  ofhimjelj . 
Pope.  In  verfe  too,  over  may  be  ffiortened  into  o  er , 
(which  is  the  Scotch,  and  probably  was  the  old  Eng- 
lifh,  pronunciation)  ;  never  into ne'er;  and  from  the  and 
to,  when  they  go  before  a  word  beginning  with  a  vowel, 
the  final  letter  is  fometimes  cut  off.  O’er  hills ■»  o’er 
dales,  o’er  crags,  o’er  rocks  they  go .  Pope.  Where  er 
(he  turns,  the  Graces  homage  pay .  And.  all  that  beau¬ 
ty,  all  that  wealth  e’er  gave .  Rich  with  the  /pods  oj 
time  did  ne’ar  unroll.  Gray.— T’ alarm  th ’  eternal  mid¬ 
night  of  the  grove . - Thefe  abbreviations  are  now  pe¬ 

culiar  to  the  poetical  tongue,  but  not  neceffary  to  it. 
They  fometimes  promote  brevity,  and  render  verfifica- 
tion  lefs  difficult. 

(6.)  Thofe  words  wfiich  are  commonly  called  com¬ 
pound  epithets,  as  ro/y finger'd,  rofy  bofom’d,  many -twink¬ 
ling,  many  founding,  mofs-grown,  bright-eyed,  Jlraw-built, 
fpiril-flirring,  incenfe-breathing,  heaven-taught,  love-whif 
-  per  mg,  lute-refounding,  are  alio  to  be  confidered  as  pait 
of  our  poetical  dialeCl.  It  is  true,  we  have  compound¬ 
ed  adje&ives  in  familiar  ufe,  as  high-feafoned ,  well-natu¬ 
red,  ill-bred,  and  innumerable  others.  But  we  fpeak  of 
thofe  that  are  lefs  common,  that  feldom  occur  except 
4S  in  poetry,  and  of  which  in  profe  the  ufe  would  appear 
To  be  ufed  affe&ed.  And  that  they  fometimes  promote  brevity 
Ijpacingly.  ancj  vivacity  of  expreffion,  cannot  be  denied.  But  as 
they  give,  when  too  frequent,  a  ftiff  and  finical  air  to 
a  performance  ;  as  they  are  not  always  explicit  in  the 
fenfe,  nor  agreeable  in  the  founa ;  as  they  are  apt  to 
produce  a  confufion,.  or  too  great  a  multiplicity,  of 
images ;  as  they  tend  to  disfigure  the  language,  and 
furnifh  a  pretext  for  endlefs  innovation  ;  they  ought  to 
be  ufed  fparingly ;  and  thofe  Only  ufed  which  the  prac¬ 
tice  of  popular  authors  has  rendered  familiar  to  the  ear, 
and  which  are  in  theinfelves  peculiarly  emphatical  and 
harmonious. 

(7.)  In  the  transformation  of  nouns  into  verbs  and 
participles,  our  poetical  dialed!  admits  of  greater  lati¬ 
tude  than  profe.  Hymn,  pillow,  curtain,  flory,  pil¬ 
lar,  pi&ure,  peal,  furge,  cavern,  honey,  career,  cinc¬ 
ture,  bofom,  fphere,  are  common  nouns;  but  to  hymn, 
to  pillow,  curtained,  pillared,  pictured,  pealing. ,  furging, 
cavern’ d,  honied,  careering,  cinBured,  bofomed ,  fphered, 
would  appear  affeaed  in  profe,  and  yet.  in  verfe  they 
are  warranted  by  great  authorities,  though  it-  muff  be 
S*  John for,.  confeiTed  that  they  are  cenfured  by  an  able  critic  *,  who 
had  fiudied  the  Englilh  language,  both  poetical  and 
profafe,  with  wonderful  diligence. 

Some  late  poets,  particularly  the  imitators  of  Spen¬ 
ser,  have  introduced  a  great  variety  of  uncommon  words, 


as  certes,  eftfoons,  ne,  whilom,  tranfmew,  moil,  fone,  OfPoetica! 
lofel,  albe,  bight,  dight,  pight,  thews,  couthful,  afTot,  _Wof°^ 
muchel,  wend,  arrear,  &c.  Thefe  were  once  poetical  “"v 
words,  no  doubt ;  but  they  are  now  obfolete,  and  to 
many  readers  unintelligible.  No  man  of  the  prefent  age, 
however  converfant  in  this  .dialed!,  would  naturally  ex- 
pref3  himfelf  in  it  on  any  interring,  emergence  ;  or, 
fuppofing  this  natural  to  the  antiquarian,  it  would  ne¬ 
ver  appear  fo  to  the  common  hearer  or  reader.  A  mix¬ 
ture  of  thefe  words,  therefore,  mulbruin  thepathos.of 
modern  language  ;  and  as  they  are  not  familiar  to  our 
►  ear,  and  plainly  appear  to  be  fought  after  and  affed!ed, 
will  generally  give  a  IhifFnefs  to  modern  verification. 

Yet  in  fubjed!s  approaching  to  the  ludicrous  they  may 
have  a  good  effed!;  as  in  the  Schoolmijlrefs  of  Shenflone, 

Parnel’s  Fairy-tale,  Thomfon’s  Caftle  of  Indolence,  and  ! 

Pope’s  lines  in  the  Dunciad  upon  Wormius.^  But  this 
effed!  will  be  moft  pleafing  to  thofe  who  have  leal!  occa- 
fion  to  recur  to  the  gloffary. 

Indeed,  it  is  not  always  eafy  to  fix  the  boundary 
between  poetical  and  obfolete  exprefiions.  To  many  ' 
readers,  lore ,  meed,  behejl,  blithe ,  gaude,  fpray,  thrall, 
may  already  appear  antiquated ;  and  to  fome  the  ftyle 
of  Spencer,  or  even  of  Chaucer,  may  be  as  intelligible 
as  that  of  Dryden.  This  however  we  may  venture  to 
affirm,  that  a  word,  which  the  majority  of  readers  can¬ 
not  underftand  without  a  gloffary,  may  with  reafon  be 
confidered  as  obfolete  ;  and  ought  not  to  be  ^ufed  in 
modern  compofitjon,  unlefs  revived,  and  recommended 
to  the  public  ear,  by  fome  very  eminent  writer.  There 
are  but  few  words  in  Milton,  as  nathlefs;  tine,  frore,  j 

bojky ,  & c.  ;  there  are  but  one  or  two  in  Dryden,  as  fal- 
fify{ f)  ;  and  in  Pope,  there  are  none  at  all,  which 
every  reader  of  our  poetry  may  not  be  fuppofed  to  un-  >  f 
derlland'.  whereas  in  Shakefpeare  there  are  many,  and  * 

in  Spencer  many  more,  for  which  one  who  knows  En- 
glifh  very  well  may  be  obliged  to  confult  the  di&ionary. 

The  praaice  of  Milton,  Dryden,  or  Pope,  may  there¬ 
fore,  in  almoft  all  cafes,  be  admitted  as  good  autho¬ 
rity  for  the  ufe  of  a  poetical  word.  And  in  them,  all 
the  words  above  enumerated,  as-  poetical,  and  in  pre¬ 
fent  ufe,  may  aaually  be  found.  And  of  fuch  poets 
as  may  choofe  to  obferve  this  rule,  it  will  not  be  faid,  1 
either  that  they  reje&  the  judgment  of  Quintilian,  who 
recommends  the  newel!  of  the  old  words,  and  the  old- 
'ell  of  the  new,  or  that  they  are  inattentive  to  Pope’s 
precept ; 

Be  not  the  firlt  by  whom  the  new  are  tried, 

Nor  yet  the  lall  to  lay  the  old  afide. 

Eff,  on  Crit*.  v.  335*-. 

We  mull  not  fuppofe  that  thefe  poetical  words  ne¬ 
ver  occur  at  all"  except  in  poetry.  Even  from  conver- 
fation  they  are  not  excluded:  and  the  ancient -critics  j; 

allow,  that  they  m<fy  be  admitted  into  profe,  where  & 

they  occafionally  confer  dignity  upon  a  fublime  fubjeCt, 
or  heighten  the  ludicrous  qualities. of  a  mean  one.  But  J 

it  is  in  poetry  only  where  the  frequent  ufe  of  them  * 

does  not  favour  of  affixation. 

Nor  mull  we  fuppofe  them  effential  to  this  art. 

Many 


(f)  Dryden  in  one  place  (.Eneid  ix.  verb  1 095.)  ufes  pal/ifiedXo  denote  Pierced  through  and  through.  He  ac¬ 
knowledges,  that  this  ufe  of  the  word,  is  an  innovation  ;  arid  has  nothing  to  plead  for  it  but  his  own  authority, 

smd  that Welfare  in  Italian  fometimes  means  the  fame  things 
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Of  Poetical  Many  pafliges  there  are  of  exquifite  poetry,  wherein 
LWord3  not  a  Angle  phrafe  occurs  that  might  not  be  ufed  in 
profe.  In  fad,  the  influence  of  thefe  words  in  adorn¬ 
ing  Englifh  verfe  is  not  very  extenfive.  Some  in¬ 
fluence  however  they  have.  They  ferve  to  render  the 
poetical  ftyle,  firft,  more  melodious;  and,  fecondly, 
more  folemn. 

Firft,  They  render  the  poetical  ftyle  more  melodious, 
and  more  eafily  reducible  into  meafure.  Words  of 
unwieldy  fize,  or  difficult  pronunciation,  are  never  ufed 
by  corred  poets,  where  they  can*  be  avoided  :  unlefs 
in  their  found  they  have  fomething  imitative  of  the 
fenfe.  Homer’s  poetical  infiedions  contribute  wonder¬ 
fully  to  the  fweetnefs  of  his  numbers  :  and  if  the  read¬ 
er  is  pleafed  to  look  back  to  the  fpecimen  above  given 
of  the  Englifh  poetical  dialed,  he  will  find  that  the 
words  are  in  general  well-founding,  and  fucli  as  may 
coalefce  with  other  Jwords,  without  producing  harfh 
combinations.  Quintilian  obferves,  that  poets,  for  the 
fake  of  their  verfe,  are  indulged  in  many  liberties,  not 
granted  to  the  orator,  of  lengthening,  ffiortening,  and 
dividing  their  w  ords  *  : — and  if  the  Greek  and  Roman 
poets  claimed  this  indulgence  from  neceffity,  and  ob¬ 
tained  it,  the  Englifh,  thofe  of  them  efpecially  who 
write  in  rhyme,  may  claim  it  with  better  reafon ;  as 
the  words  of  their  language  *ire  leis  mufical  and  far  lefs 
fufceptible  of  variety  in  arrangement  and  fyntax. 

Secondly,  Such  poetical  words  as  are  known  to  be 
ancient  have  fomething  venerable  in  their  appearance, 
and  impart"  a  folemnity  to  all  around  them.  This  re¬ 
mark  is  from  Quintilian  ;  who  adds,  that  they  give  to 
a  compofition  that  caft  and  colour  of  antiquity  which 
in  paintingMs  fo  highly  valued,  but  which  art  can  never 
effedually  imitate  f .  Poetical  words  that  are  either  not 
ancient,  or  not  known  to  be  fucli,  have,  however,  a 
pleafing  effed  from  affociation.  We  are  accuftomed  to 
meet  with  them  in  fuhlime  and  elegant  writing;  and 
hence  they  come  to  acquire  fublimity  and  elegance  : 
Even  as  the  words  we  hear  on  familiar  occafions  come 
to  be  accounted  familiar  ;  and  as  thofe  that  take  their 
rife  among  pick-pockets,  gamblers,  and  gypfies,  are 
thought  too  indelicate  to  be  ufed  by  any  perfon  of  tafte 
or  good  manners.  When  one  hears  the  following  lines, 
which  abound  in  poetical  words, 

The  breezy  call  of  incenfe-breathing  morn, 

The  fwallow  twittering  from  the  ftraw-built  filed. 

The  cock’s  finill  clarion,  or  the  echoing  horn. 

No  more  fhall  roufe  them  from  their  lowly  bed:  • 

—one  is  as  fenfible  of  the  dignity  of  the  language,  as 
one  would  be  of  the  vilenefs  or  vulgarity  of  that  man’s 
fpeech,  who  fhould  prove  his  acquaintance  with  Bride¬ 
well,  by  interlarding  his  difeourfe  with  fuch  terms  as  mill-  . 
dolly  queer  cully  or  nubbing  cheat  \  ;  or  who,  in  imitation 
of  fops  and  gamblers,  fiiould  on  the  common  occafions 
of  life,  talk  of  being  beat  holloWy  or  facing  his  diftance§ 

T  X  rk  rt  4-  W*  i  ^  ^ 1  *  *  i  .  1 
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f  See  the 
Scoundrel’s 
Dictionary, 

$  ;ageU1  11IC>  1/Uit  °^ing  atai  nouowy  or  jawing  Kns  dijtance }. 
of  New-  What  gives  dignity  to  perfons  gives  dignity  to  language, 
snarket.  A  man  of  •■this  charadef  is  one  who  has  borne  important 
employments,  been  conneded  with  honourable  aflociates, 
and  never  degraded  himfelf  by  levity  or  immorality  of 
condud.  Dignified  phrafes  are  thofe  which  have  been 
ufed  to  exprefs  elevated  fen timents,  have  always  made 
their  appearance  in  elegant  compofition,  and  have  never 
been  profaned  by  giving  permanency  or  utterance  to  the 
paffioitf  of.tfie  vile,  the  giddy,  or  the  wortlftefs.  And 
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as  by  an  adive  old  age,  the  dignity  of  fuch  men  is  con-  Of  TVopea 
firmed  and  heightened;  fo  the  dignity  of  fuch  words,  if  and 
they  be  not  fuffered  to  fall  into  difufe,  feldom  fails  to  im-  v  , 

pr@ve  by  length  of  time. 

Art.  II.  Of  Tropes  and  Figures. 

If  it  appear  that,  by  means  of  figures,  language  may  Tropes  and 
be  made  more  pleafing  and  more  natural  than  it  would  be  figures  nc- 
without  them  ;  it  will  follow,  that  to  poetic  language,  c^.r^jto 
wfiiofe  end  is  to  pleafe  by  imitating  nature ,  figures  mull  language, 
be  not  only  •ornamental,  but  necefiary,  It  will  here  be  3 

proper,  therefore,  firft  to  point  out  the  importance  and 
utility  of  figurative  language  ;  fecondly,  to  fhow,  that 
figures  are  more  necefiary  to  poetry  in  general  than  to 
any  other  mode  of  writing. 

I.  As  to  the  importance  and  utility  of  figurative  expre/]ion% 
in  making  language  more  pleafing  and  more  natural ;  it 
may  be  remarked,  ■ 

( 1 . )  That  tropes  and  figures  are  often  necefiary  to 
fupply  the  unavoidable  defeds  of  language.  When 
proper  words  are  wanting,  or  not  recolledcd,  or  when 
we  do  not  choofe  to  be  always  repeating  them,  we  mult 
have  recourfe  to  tropes  and  figures.  When  philofophers 
began  to  explain  the  operations  of  the  mind,  they  found 
that  moft  of  the  words  in  common  ufe,  being  framed  to 
anfwerthe  more  obvious  exigencies  of  life,  were  in  their  To  fupply 
proper  fignification  applicable  to  matter  only  and  its the  defed*  * 
qualities.  What  was  to  be  done  in  this  cafe  ?  Would 
they  think  of  making  a  new  language  to  exprefs  the^d*1^63 
qualities  of  mind  ?  No  :  that  would  have  been  difficult 
or  impracticable  ;  and  granting  it  both  practicable  and 
eafy,‘  they  muft  have  forefeen,  that  nobody  would  read  * 
or  liften  to  what  was  thus  fpoken  or  written  in  a  new 
and  confequently  in  an  unknown  tongue.  They  there¬ 
fore  took  the  language  as  they  found  it ;  and  when¬ 
ever  they  thought  there  was  a  fimilarity  or  analogy  be¬ 
tween  the  qualities  of  the  mind  and  the  qualities  of  mat¬ 
ter,  fcrupled  not  to  ufe  the  names  of  the  material  quali¬ 
ties  tropically,  by  applying  them  to  the  mental  qualities. 

Hence  came  the  phrafes  foiidily  of  judgment,  warmth  of 
imagination,-  enlargement  of  underftanding,  and  many 
others  5 .  which, ■  though  figurative,  exprefs  the  meaning 
juft  as  well  as  proper  words  would  have  done.  In  fad, 
numerous  as  the  words  in  every  language  are,  they  mult 
always  fall  fiiort  of  the  unbounded  variety  of  human  - 
thoughts  and  perceptions.  Tafte s  and  fmells  are  almoll 
as  numerous  as  the  fpecies  of  bodies.  Sounds  admit  of 
perceptible  varieties  that  furpafs  all  computation,  and 
the  feven  primary  colours  may  be  diverlified  without  end.  . 

If  each  variety  of  external  perception  were  to  have  a 
name,  language  would  be  infurmountably  difficult ;  nay, 
if  men  were  to  appropriate  a  clafs  of  names  to  each  par¬ 
ticular  fenfe,  they  would  multiply  words  exceedingly,  .. 
without  adding  any  thing  to  the  clearnefs  of  fpeecli. 

Thofe  words,  therefore,  that  in  their  proper  fignifi¬ 
cation  denote  the  objeds  of  one  fenfe,  we  often  apply 
tropically  to  the  objeds  of  another,  and  fay,  Sweet 
tafte,  fweet  fmell,  fweet  found;  Iharp  point,  fiiarp  tafte, 
fiiarp  found  ;  harmony  of  founds,  harmony  of  colours,  , 
harmony  of  parts  ;  foft  filk,  foft  colour,  foft  found,  foft 
temper  ;  and  fo  in  a  thoufand  inftances :  and  yet  thefe 
words,  in  ..their  tropical  fignification,  are  not  lefs  intelli¬ 
gible  than  in  their  proper  one;  for  Iharp  tafte  and  Iharp 
found,  are  as  expreffive  as  Iharp  fword;  and  harmony  of 
tones  is  not  better  underftood  by  the  mufician,  than  har-  - 

mony 
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Of  Tropes  mony  of  parts  by  the  architect,  and  harmony  of  colours 
X?'  by  the  painter.  >  • 

Savages,  illiterate  perfons,  and  children,  have  compa¬ 
ratively  but  few  words  in  proportion  to  the  things  they 
may  have  occafion  to  fpeak  of ;  and  mull  therefore  re¬ 
cur  to  tropes  and  figures  more  frequently  than  perfons 
of  copious  elocution.  A  Teaman,  or  mechanic,  even 
when  he  talks  of  that  which  does  not  belong  to  his  art, 
borrows  his  language  from  that  which  does ;  and  this 
•makes  bis  di&ion  figurative  to  a  degree  that  is  fome- 
times  entertaining  enough.  u  Death  (fays  a  feaman  in 
one  of  Smollet’s  novels)  has  not  yet  bdarded  my  com¬ 
rade  ;  but  they  have  been  yard  arm  and  yard-arm  thefe 
three  $ Ioffes .  His  Jlarboard  eye  is  open,  but  faft  jammed 
in  his  head  ;  and  the  haulyards  of  his  under  jaw  have 
given  way.”  Thefe  phrafes  are  exaggerated ;  but  we 
allow  them  to  be  natural,  becaufe  we  know  that  illiterate 
people  are  apt  to  make  ufe  of  tropes  and  figures  taken 
from  their  own  trade,  ’even  when  they  fpeak  of  things 
'that,  are  -very  remote  and  incongruous.  In  thofe  poems, 
'therefore,  that  imitate  the  converfation  of  illiterate  per¬ 
fons,  as  in  comedy,  farce,  and  paftoral,  fuch  figures  ju- 
dicioufly  applied  may  render  the  imitation  more  pleafing, 
becaufe  more  exa<ft  and  natural. 

Words  that  are  untuneable  and  harfh,  the  poet  is  of¬ 
ten  obliged  to  avoid,  when  perhaps  he  has  no  other  way 
to  exprefs  their  meaning  than  by  tropes  and  figures ; 
and  fometimes  the  meafure  of  his  verfe  may  oblige  him 
to  rejed  a  proper  word  that  is  not  harfh,  merely  on 
account  of  its  being  too  long,  or  too  fhort,  or  in  any 
other  way  unfuitable  to  the  rhythm,  or  to  the  rhyme. 
And  hence  another  ufe  of  figurative  language,  that  it 
contributes  to  poetical  harmony.  Thus,  .to  prefs  the 
plain ,  is  frequently  ufed  to  fignify  to  be Jiain  in  battle ; 
liquid  plain  is  put  foV  ocean ,  blue  ferene  for  /by,  ar\d  fylvan 
•  reign  fdV  country  life . 

Tropes  snd  ( 2. )  Tr opes  and  figures  are  favourable  to  delicacy, 
figu  e  fa-  When  the  proper  name  of  a  thing  is  in  any  refped  un- 
vourable  pleafant,  a  well-chofen  trope  will  convey  the  idea  in  fuch 
to  e  cacy,^  as  tQ  gjve  no  0ffence#  This  is  agreeable,  and 
even  neceffary,  in  polite  converfation,  and  cannot  be  dif- 
penfed  with  in  elegant  writing  of  any  kind.  Many 
words,  from  their  being  often  applied  to  vulgar  ufe,  ac¬ 
quire  a  meannefs  that  difqualifies  them  for  a  place  in  fe- 
rious  poetry  ;  while  perhaps,  under  the  influence  of  a 
/  different  fyftem  of  manners,  the  correfponding  words  in 
another  language  may  be  elegant,  or  at  leaft  not  vulgar. 
When  one  reads  Homer  in  the  Greek,  one  takes  no 
offence  at  his  calling  Eumeus  by  a  name  which,  literally 
rendered,  fignifies  Jkuine-herd  ;  firft,  becaufe  the  Greek 
word  is  well-founding  in  itfelf ;  fecondly,  becaufe  we 
have  never  heard  it  pronounced  in  converfation,  nor  con- 
fequently  debafed  by  vulgar  ufe  ;  and,  thirdly,  becaufe 
we  know,  that  the  office  denoted  by  it  was,  in  the  age 
of  Eumeus,  both  important  and  honourable.  But  Pope 
would  have  been  blamed,  if  a  name  fo  indelicate  as  /wine- 
herd  had  in  his  tranflation  been  applied  to  fo  eminent  a 
perfonage  ;  and  therefore  he  judicioufly  makes  ufe  of 
the  trOpe  fynecdocher  and  calls  him  [wain  * ;  a  word 
both  elegant  and  poetical,  and  not  likely  to  lead  the 
reader  into  any  miflake  about  the  perfon  fpoken  of,  as 
his  employment  had  been  defcribed  in  a  preceding  paf- 
fage.  The  fame  Eumeus  is  faid,  in  the  fimple  but  me¬ 
lodious  language  of  the  original,  to  have  been  making 
his  own  fhues  when  Ulyffes  came  to  his  door ;  a  work 
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which  in  thofe  days  the  greateft  heroes  would  often  find  Of  Trope* 
neceffary.  This,  too,  the  tranflator  foftens  by  a  tropi-  and  L* 
cal  expreffion  ;  c  gure  * 

Here  fat  Eumeus,  and  his  cares  applied, 

To  form  ftrong  bujkins  of  well  feafon’d  hide. 

A  hundred  other  examples  might  be  quoted  from  this 
tranflation  ;  but  thefe  will  explain  our  meaning. 

There  are  other  occafions  on  which  the  delicacy  of 
figurative  language  is  Hill  more  needful  ;  as  in  Virgil’s 
account  of  the  effe£ls  of  animal  love,  and  of  the  plague 
among  the  beafts,  in  the  third  Georgic;  where  Dryden’s 
ftyle,  by  being  lefs  figurative  than  the  original,  is  in  one 
place  exceedingly  filthy,  and  in  another  fhockirigly  ob- 
fcene. 

Plobbes  could  conflrue  a  Greek  author  ;  but  his  flail 
in  words  muft  have  been  all  derived  from  the  dictionary: 
for  lie  feems  not  to  have  known  that  any  one  articulate 
found  could  be  more  agreeable,  or  any  one  phrafe  more 
dignified,  than  another.  In  his  Iliad  and  OdyfTey, 
even  when  he  hits  the  author’s  fenfe  (which  is  not  al¬ 
ways  the  cafe),  he  proves,  by  his  choice  of  words,  that 
of  harmony,  elegance,  or  energy  of  .ftyle,  he  had  no 
manner  of  conception.  And  hence  that  work,  though 
called  a  1 Tranflation  of  Homer ,  does  not  even  deferve  the 
name  of  po?m  ;  becaufe  it  is  in  every  refped  unpleafing, 
being  nothing  more  than  a  fictitious  narrative  delivered 
ill  a  mean  profe,  with  the  additional  meannefs  of  harfh 

rhyme,  and  untuneable  meafure. - Trapp  underftood 

Virgil  well  enough  as  a  grammarian,  and  had  a  tafte  for 
his  beauties  :  yet  his  tranflation  bears  no  refemblance  to 
Virgil ;  which  is  owing  to  the  fame  caufe,  an  imprudent 
choice  of  words  and  figures,  and  a  total  want  of  har- 
mony.  #  .  55 

The  delicacy  we  here  contend  for,  may  indeed,  both  Which, 
in  cofiverfation  and  in  writing,  be  carried  too  far.  Tok°wejVe^p 
call  killing  an  innocent  mm  in  a  duel  an  affair  of  honour,  t0of^ 
and  a  violation  of  the  rights  of  *  wed  o  k  an  affair  of  gal¬ 
lantry,  is  a  proftitution  of  figurative  language.  Nor  is 
it*  any  credit  to  us,  that  we  are  faid  to  have  upwards  of 
40  figurative  phrafes  to  denote  exceffive  drinking.  Lan¬ 
guage  of  this  fort  generally  implies,  that  the  public  ab¬ 
horrence  of  fucli  crimes  is  not  fo  ftrong  as  it  ought  to 
be  ;  and  it  is  a  queftion,  whether  even  our  morals  might 
not  be  improved,  if  we  were  to  call  thefe  and  fuch  like 
crimes  by  their  proper  names,  murder ,  adultery ,  drunken - 
fiefs,  gluttony  ;  names,  that  not  only  exprefs  our  mean¬ 
ing,  but  alfo  betoken  our  difapprobation. - As  to 

writing,  it  cannot  be  denied,  that  even  Pope  liimfelf, 
in  the  excellent  verfion  juft  now  quoted,  has  fometimes, 
for  the  fake  of  his  numbers,  or  for  fear  of  giving  of¬ 
fence  by  too  clofe  an  imitation  of  Homer’s  fimplicity, 
employed  tropes  and  figures,  too  quaint  or  too  folemn 
for  the  occafion.  And  the  finical  ftyle  is  in  part  cha- 
radterifed  by  the  writer’s  diflike  to  literal  exprelfions, 
and  affe&edly  fubftituting  in  their  Head  unnecefiary 
tropes  and  figures.  With  thefe  authors,  a  man’s  only 
child  muft  always  be  his  only  hope ;  a  country  maid  be¬ 
comes  a  rural  beauty ,  or  perhaps  a  nymph  of  the  groves; 
if  flattery  Jing  at  all,  it  muft  be  a  fyren  fong  ;  the 
fhepherd’s  flute  dwindles  into  an  oaten  reed ,  and  fiis  crook 
is  exalted  into  a  fceptre ;  th  e  fiver  lilies  rife  from  their 
golden  beds ,  and  languijh  to  the  complaining  gale.  A 
young  woman,  though  a  good  Chriftian,  cannot  make 
kerfelf  agreeable  vrithout  facrficing  to  the  Graces  nor 
1  -  hope 
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hope  to  do  any  execution  among  th^entle  fwains  till  a 

Ser\v£nn  °f  u ',p,-ds'  arM  with/aOT"  and  darts,  and 
f  -j  ‘Pons>  l>egm  to  difeharge  from  her  eyes  their 

erie,  _  fome  of  thefe  figures  may  now  and  then  find  a 

mple  or  two  will  be  given  in  the  next  paragraph  Sen¬ 
timents  thus  delivered,  and  imagery  thus  painted  are 
readily  apprehended  by  the  mind/ make  a  ftrone  im 
preffion  upon  the  fancy,  and  remain  long  In  the  memo¬ 
ry ,  whereas  too  many  words,  even  when  the  meaning 

arfue°a  derr/ai  /°  difSuft  and  wearinefs.  They 
argue  a  debility  of  mind  which  hinders  the  author  from 

feeing  his  thoughts  in  one  diftinft  point  of  v  ew  •  and 

taulty  or  defedhve  m  the  matter.  In  the  poetic  ftyle 
therefore  which  is  addreffed  to  the  fancy  and  pawns’ 
and  intended  to  make  a  vivid  a  nleThnr/  **  9 

nent  impreflion,  brevity,  and  confequently  trop^rand 
figures,  are  indifpenfable.  And  a  language  wiU  aWs 

adm  t6  bfe[.frd.t0  Purpofesf  th  mo 

admits  of  this  brevity;- a  charter  which  k  more 
confpicuous  in  the  Greek  and  Latin  than  in  any  modern 

JESS?  mUCh  kf3  “  the  French  than  in  t£  Italian 

irv^fl 1  r°PeS  3nd  fiSur,efi  contribute  to  ftrength  or  ener, 
gy  anguage,  not  only  by  their  concifeneis,  but  alfo 
by  conveying  to  the  fancy  ideas  that  are  eafiL  compre 

Ih  id  /akt  3  ur°ng  imPreflion-  We  are  power- 
y  affeSed  with  what  we  fee,  or  feel,  or  hear.  When 

a  fentiment  Comes  enforced  or  illuftrated  by  figures  taken 
from  objefts  of  fight,  or  touch,  or  hearing,  Kbit 
as  it  were,  that  one  fees,  or  feels  or  1,„ ’  "I  "V  -  ’ 
fpoken  of;  and  thus,  what  in  itfelf  would  perhaps  "be 
obfeure,  or  is  merely  intelleftual,  may  be  made  to  feive 
our  attention  and  mtereft  onrpaflionsalmoft  as  effeaual  • 
ly  as  tf  it .  were  an  object  of  outward  fenfe.  When  Vir 
gil  calls  the  Scipios  thunderbolts  of  war,  he  very  ftromdJ 

‘"a"-  wo?'  *"d  ”*s«.  2  „3 r 

.  the  "Olid,  and  the  rum  and  confternation  that  at¬ 
tended  their  lrrefiftible  career  Wh.-u  T-t 
Ajax  the  bulwark  of  the  Greeks  he  oZ!  T 
brevity  his  vaft  fize  and  ftreng‘h  the^diffi  rqUa 
vailing  ,g,M  h(m,  ,nJ  “wife 

countermen  repofed  on  his  valour _ When  Solomon 

fays  of  the  ftrange  woman,  or  harlot,  that  “Wee t  go 

difficult  to  return  to  them  dutv  . _ ,  ’  nd 

s;T’  ■?  •**-*•*&-«,  M,  pis™ 

S  i  dl  d, reg,?n  °f  '“'I  2  inco.ee, *. 

ame  rapidity  of  his  motion,  are  all  painted  out  to  our 

ancy  by  Milton,  in  one  very  ftiort  fimilitude, 


Sprung  upward,  like-a  pyramid  of  fire. 

_  •  •  'Par.  Loft ,  b.  4.  v.  I  c  1 5. 

To  take  m  the  fuft  meaning  of  which’  figure,  we  muft 

rifiniInn  °l"*lves  ln  ^haos>  a»d  a  ''aft  luminous  body 
g  pward,  near  the  place  where  we  are,  fo  fwiftly 
as  to  appear  a  continued  track  of  light,  and  leffening 


try. 

to  the  view  according  to  the  increafe  of  diftance,  till  Of 
t  end  in  a  point,  and  then  difappear;  and  all  this  muft  an 
be  fuppofed  to  ftnke  our  eye  at  one  inftant _ Equal  J1 

allegory  "of  Gray,^  th°USh  ”0t  “  ma£nificence> is  tha‘ 

The  paths  of  glory  lead  but  to  the  grave ; 

Which  prefents  to  the  imagination  a  wide  plain,  where 
festal  roads  appear,  crowded  with  glittering  multitude" 

flumg  from  different  quarters,  but  drawing  nearer 

38  the^  adrHCe’  tm  they -terminate  in  the 
dark  and  narrow  houfe,  where  all  their  dories  enter  in 

fucceffion,  and  difappear  for  ever. _ When  it  ", "aid  . 

'"7  Scripture,  of  a  good  man  who  died,  that  he  fell 
Jeep,  what  a  number  of  ideas  are  at  once  conveyed  to 
our  imagination,  by  tin’s  beautiful  and  expreffive  figure- 

the  f,  Sr"’  3t ‘hC-Cl°fe  °fd^’  S°es  to  ^ep,  with 
the  f.tisiaaion  of  having  performed  his  work,  and  with 

the  agreeable  hope  of  awaking  in  the  morning  of  a  new 
of]VCrI?ed  aad  cheerful ;  fo  a  good  man,  at  the  end 
his  M  !  flgnS  calm  and  contented  to  the  will  of 

his  Maker,  with  the  fweet  refleftion  of  having  endea- 
111  e  o  o  Ins  duty,  and  with  the  tranfporting  hope 
of  foon  awaking  m  the  regions  of  light,  to  life  and  hap- 

1  ^  alf°  fuSSefts> that  to  a  good- 
man  the  tranfition  from  life  to  death  is,  even  in  the  fenfa- 

b,tn\nK°  Trr  pal-lfr’’  5han  when  0l,r  Acuities  melt  away 
into  the  pleafing  mfenfibih’ty  of  fleep - Satan,  flyj 

among  the  ftars,  is  faid  by  Milton  to  “  fad  between 
■worlds  and  worlds;”  which  has  an  elegance  and  force  far 

toPaTot0  thC  Pr°P/r  Td  F°r  this  a11^- 

to  a  flop,  we  are  made  to  form  a  lively  idea  of  his  great 
'Z,C’  and  t0  conceive  of  his  motion,  that  it  was  equable 

the  fize  oftl  "gd  ufes  a  happy  figure  to  exprefs 

the  fize  of  the  great  wooden  horfe,  by  means  of  which 

P  ,]1^-eek!  wer.e  conveyed  into  Troy  :  “  EqUUm  divina 

he  faysS  3116  ~ Milton  is  ftill  bolder  when. 

Who  wiuld  not  ling  for  Lycidas  ?  he  knew 
Himfelf  to  fing,  and  build  the  lofty  rhyme. 

The  phrafe,  however,  though  bold,  is  emphatical ;  and 
gives  a  noble  idea  of  the  durability  of  poetry,  as  well 

voem  ^  aTband  atLenT  I"6? lflte  t0  f°™  a  S°od 
poem.  — --  There  are  hundreds  of  tropical  expreflions  in 

common  ufe;  incomparably  more  energetic  than  any  pro¬ 
per  words  of  equal  brevity  that  could  be  put  in  their 

Sn'e  dAf  Cbet\WT?  With  blu(lles>  «  a  trope  which- 
and  tK  dfcrl.bes  the  colour _as  it  appears  to  the  beholder, 

Chill'd  S°,WIdgrat,a31t  18  felt  b>r  the  Perf°n  blufhing! 
sh  f  7  /  de(p°Jndence>  hetrifed  with  aftonifhment, 
thunderfruci  with  difagreeable  and.  unexpefted  intelli¬ 
gence,  melted  with  love  or  pity,  difohed  in  luxury,  bar- 
dened  in  unckednefs,/^^  into  remorfe,  inflamed  with 
of  thef#  'v>th.  uncertainty,  &c.— every  one  is  fenfible 
of  he  force rof  thefe  and  the  like  phrafes,  and  that  they 
muft  contnbute  to  the  energy  of  compofition.  3 

(  5  )  1  ropes  and  figures  promote  ftrength  of  expreflion  •  Tt 
and  are  in  poetry  peculiarly;  requifite,  becaufe  d,ey  arellk^r 

often  more  natural,  and  more  imitative,  than  proper^  Jam 
words.  In  faff,  this  is  fo  much  the  cafe,  that  it  would of 
be  impoffible  to  imitate  the  language  of  pafiioi,  without  pSf’ 
them.  It  is  true,  that  when  the  mind  is  agitated,  one  °  ’ 
does  not  run  out  into  allegories,  or  long-winded  fimi- 
htudes,  or  any  of  the  figures  that  require  much  attention. 

smdi 
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Of  Tropes  nnd  many  words,  or  that  tend- to  withdraw  the  fancy 
and 'FI-  from  the  ohjctl  of  the  paffion.  Yet  the  language  of 
.  gures-  many  paffions  mull  be  figurative  notwithftanding  ;  be- 
*  caufe  they  route  the  fancy,  and  direct  it  to  object  a 
congenial  to  their  own  nature,  which  diverfify  the  Ian- 
ruage  of  the  fpeaker  with  a  ni'»iitude  of  allufions. 
The  fancy  of  a  very  angry  man,  for  example,  prefents 
to  his  view  a  train  of  difagreeable  ideas  counefted  with 
the  paffion  of  anger,  and  tending  to  encourage  it  5  and 
if  he  (peak  without  rellraint  during  titt  paroxylm  ot 
Ids  rage,  thofe  ideas  will  force  themfelves  upon  him, 
and  compel  him  .to  give  them  utterance.  “  Infernal 
monller!  (he  will  fay), — my  blood  boils  at  him  ;  he 
has  ufed  me  like  a  dog ;  never  was  man  fo  injured  as 
I  have  been  by  this  barbarian.  He  has  no  more  fenle 
of  propriety  than  a  Hone.  His  countenance  is  diabolical, 
and  liis  foul  as  ugly  as  his  countenance.  His  heart  is 
-cold  and  hard,  and  his  refolutions  dark  and  bloody,  &c. 
This  fpeech  is  wholly  figurative.  It  is  made  up  of  meta¬ 
phors  and  hyperboles,  which,  with  the  profopopeta  and 
apojlrbphe,  are  the  moil  paffionate  of  all  the  figures. 
.Lear,  driven  out  of  doors  by  bis  unnatural  daughters, 
in  the  midft  ofdarknefs,  thunder,  and  temped,  natu¬ 
rally  breaks  forth  (for  his  indignation  is  juft  now  raifed 
to  the  veiw  higheft  pitch)  into  the  following  violent  ex- 
.clam  at  ion  "againft  the  crimes  of  mankind,  in  which  almoil 
every  word  is  figurative. 

Tremble,  thou  wretch. 

That  haft  within  thee  undivulged  crimes 
Unwhipt  of  juftice.  Hide  thee,  thou  bloody  hand, 
Thou  perjur'd,  and  thou  fimular  of  virtue, 

That  art  inceftuous.  Caitiff,  to  pieces  fhake, 

That  under  covert,  and  convenient  feeming, 

Haft  pra&is’d  on  man’s  life.  Clofe  pent-up  guilts, 
Rive  your  concealing  continents,  and  cry 
Thefe  dreadful  fummoners  grace.  King  Lear . 


TRY.  *  Part  I. 

figures1  when  he  copies  the  ftyle  of  thofe  violent  paffions  OfTw?*» 
that  ftimulate  the  fancy;  fo,  when  he  would  exhibit  * 
the  human  mind  in  a  dejedled  ftate,  no  uninfpired  writer  n„j 

excels  him  in  fimplicity.  The  fame  Lear  whole  rrfent-  - 
nient  had  impaired  his  underftanding,  while  it  broke 
out  in  the  moft  boifterous  language,  when,  after  fome 
medical  applications,  he  recovers  his  reafon,  his  rage 
being  fiow  exhaufted,  his  pride  humbled,  and  his  fpirits 
totally  depreffed,  fpeaks  in  a  ftyle  than  which  nothing 
can  be  imagined  more  fimple  or  more  afle£ling. 

Pray,  do  not  mock  me  ; 

I  am  a  very  foolilh,  fond  old  man, 

Tourfcore  and  upward  ;  and,  to  deal  plainly  with  yoil, 

I. fear  I  am  not  in  my  perfect  mind.  t 
Methinks  I  Ihould  know  you,  and  know  this  man ; 

Yet  I  am  doubtful :  for  I  am  mainly  ignorant 
What  place  this  is ;  and  all  the  Hall  I  have 
Remembers  not  thefe  garments  :  nor  I  know  not  , 

Where  I  did  lodge  laft  night.— — Lear ,  aft  4.  fc.  7. 

_ -Defdemona,  ever  gentle,  artlefs,  and  fincere,  (hocked 

at  the  unkindnefs  of  her  hulband,  and  overcome  with 
melancholy,  fpeaks  in  a  ftyle  fo  beautifully  fimple,  and 
fo  perfectly  natural,  that  one  knows  not  what  to  fay  m 
commendation  of  it ; 


_ The  vehemence  of  maternal  love,  and  forrow  from 

the  appreheniion  of  loftng  her  child,  make  the  Lady 
Conftance  utter  a  language  that. is  ftrongly  figurative, 
though  quite  fui table  to  the  condition  and  character  of 
the  fpeaker.  The  paffage  is  too  long  for  a  quotation, 
but  concludes  thus  : 


O  Lord!  my  boy,  my. Arthur,  my  fair  fon, 

-My  life,  my  joy,  my  food,  my  all  the  world, 

My  widow-comfort,  and  my  forrow’s  cure.  King  John. 


-Similar  to  this,  and  equally  expreffive  of  conjugal 
love,  is  that  beautiful  hyperbole  in  Homer;  where 

«  1  •  /v*  11  1  /I  J  ft. rviir 


Andromache,  to  diffuade  her  hufband  from  going  out 
to  the  battle,  tells  him  that  (he  had  now  no  mother, 
father,  or  brethren,  all  her  kindred  being  dead,  and  her 
native  country  defolate ;  and  then  tendeily  adds, 


But  while  mv  He&or  yet  furvives,.  I  fee 

My  father,  mother,  brethren,  all  in  thee.  Iliad ,  b.  6. 

The5fim-  As  the  paffions  that  agitate  the  foul,  and  roufe  the 
pled  lan-  failCy?  are  apt  to  vent  themfelves  in  tropes  and  figures, 
fua.c  mod  f0  thofe  that  deprefs  the  mind  adopt  for  the  moft  part 
depreiTing  a  plain  diftion  without  any  ornament :  for  to  a  deje&ed 
paid  on-,  mind,  wherein  the  imagination  is  generally  inactive,  it 
is  not  probable  that  any  great  variety  of  ideas  will  pre- 
fent  themfelves';  and  when  thefe  are  few  and  familiar, 
the  words  that*  exprefs  them  muft  be  fimple.  As  nO 
author  equals  Shakefpeare  jn  boldnefs  or  variety  of 


My  mother  had  a  maid  call’d  Barbara ; 

She  was  in  love,  and  he  foe’ lov’d  prov’d  mad, 

And  did  forfake  her.  She  had  a  fong  of  willow  ; 

An  old  thing  it  was,  but  it  exprefs’d  her  fortune, 

And  (he  died  Tinging  it.^  That  fong  to-night 
Will  not  go  from  my  mind  :  I  have  much  to  do. 

But  to  go  hang  my  head  all  at  one  fide, 

And  fing  it  like  poor  Barbara.  OthellQ ,  a<ft  4*  Ic*  3* 

Sometimes  the  imagination,  even  whew  exerted  to 
the  utmoft,  takes  in  but  few  ideas.  This  happens  when 
the  attention  is  totally  engroffed  by  fome  very  great 
obiefl ;  admiration  being  one  of  thofe  emotions  that 
rather  fufpend  the  exercife  of  the  faculties  than  puffi  them  6 

into  adion.  And  here,  too,  the  fimpleft  language  is  And  to  ths 
the  moft  natural;  as  when  Milton  (ays  of  the  Deity, fentirnent 
that  he  fits  “  high-throned  above  all  height.  And  as  "fJlnur 
this  fimplicity  is  more  fuitable  to  that  one  great  exertion 
which  occupies  the  fpeaker’s  mind  than  a  more  elaborate 
imagery  or  language  would  have  been,  fo  has  it  alfo  a 
more  powerful  effed  in  fixing  and  elevating  the  imagi¬ 
nation  of  the  hearer ;  for  to  introduce  other  thoughts 
for  the  fake  of  illuftrating  what  cannot  be  liluftrated, 
could  anfwer  no  other  purpofe  than  to  draw  off  the  at- 
tention  from  the  principle  idea.  In  thefe  and  the  like 
cafes,  the  fancy  left  to  itfelf  will  have  more  fatisfa&ion 
in  purfuing  at  leifure  its  own  fpeculations  than  in  at¬ 
tending  to  thofe  of  others ;  as  they  who  fee  for  the  firft 
time  fome  admirable  object  would choofe  rather  to  feait 
upon  it  in  filence,  than  to  have  their  thoughts  interrupted 
by  a  long  defeription  from  another  perfon,  informing 
them  of  nothing  but  what  they  fee  before  them,  are  al¬ 
ready  acquainted  with,  or  may  ealily.  conceive. 

It  was  remarked  above,  that  the  hyperbole ,  profopopeta, 
and  apoflrophe ,  are  among  the  moft  paffionate  figures. 

This  deferve3  illuftration.  '  .  6l,  , 

1 ft,  A  very  angry  man  is  apt  to  think -the  injury  heHyp.erboio 

has  juft  received  greater  than  it  really  is;  and  if  he  ^ioJ1( 
proceed  immediately  to  retaliate  by  word  or  deed,  feldom  of  aIlger, 
fails  to  exceed  the  due  bounds,  and  to  become  injurious  v ive,  fc»r, 

in  &c. 
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%d?r  !lh'-  T>e  Plrt«t locks  upon  his  child  as  a 

gures.  P.,,  genius  and  beauty  ;  and  the  romantic  lover 

Wf  nf  be  perfuaded  that  his  miftrefs  has  nofcgfupe! 
natural  other  in  her  mind  or  perfon.  Fear,  in  hke 
manner,  not  only  magnifies  its  objeft  when  real,  but 
even  forms  an  object  out  of  nothing,  and  miftakes  the 

fidions  of  fancy  for  the  intimations  of  fenfe _ No  won- 

der,  then,  that  they  who  fpeak  according  to  the  impulfe 

manan  U  °"Id  hP^lically  ;  that  the  angiy 

man  fliould  exaggerate  the  injury  he  has  received,  fnd 

,IS  gTS  t0  'mm  >  th*  th°  Sorrowful 
Jhould  magnify  what  they  have  loft,  and  the  joyful  what 

they  have  obtained ;  that  the  lover  fhould  fpeak  extra 
vagan  tly  of  the  beauty  of  his  miftrefs,  the  toward  of 
the  dangers  he  has  encountered,  and  the  credulous  clown 
of  the  miracles  performed  by  the  juggler.  In  fad 
thefe  people  would  not  do  juftice  to  what  they  fedlf 
they  did  not  fay  more  than  the  truth.  The  valiant  man 
O.  .h.  o.ber  bond,  «  naturally  adopt,  tt  ^n'S 

of  donger ;  and  the  man  of 
lenfe,  when  he  ,s  obliged  to  mention  his  own  virtua  or 
ability;  becaufe  it  appears  to  him,  or  he  is  willing  to 

demblr  Co\ *  ‘fcr  the  tru*,  or  at  beft  as  incfnfi. 
derable.  Contempt  ufes  the  fame  figure  ;  and  there 

langufg^nt0;  afft'aing  that  Paffi°n’  affeds  the 

Thou  lieft,  thou  thread,  thou  thimble 
Thou  yard,  three-quarters,  half-yard!  quarter,  nat’ 
ou  flea,  thou  nit,  thou  winter-cricket,  thou  1 
iirav  d  in  mine  own  houfe  with  a  Ikein  of  thread  • 

Away,  thou  rag,  thou  quantity,  thou  remnant.!  ’ 

Taming  of  the  Shnw ,  ad  4.  fc.  1 


they  have  no  rational  feelings  at  ali  In  a 

T  nntr  ■  b  d  %un?>  and  >'«  s  often  na*,, ml  Proper, 
i-ontr  acquaintance  recommence  1'  n  "  naiUra1-1  1 


For  fome  paftions  confider  their  objeds  as  important 
and  others  as  unimportant.  Of  the  former  fort  are’ 
anger,  love,  fear,  admiration,  joy,  forrow,  pride  ;  of  the 
htter  are  contempt  and  courage.  Thofe  may  be  fS 
ofubdtie  themmdro^  objea>  and  Y  *  Jid 

he  objed  to  the  mind.  And  the  former,  when  violent 
always  magnify  their  objeds;  whence  the  hyperbole’ 
called  amplification,,  or  auX(f,s .•  and  the  latter  fs  eon! 
ftantly  diminifh  theirs  ;  and  give  rife  to  the  hyperbole 

no  bedS’  b  d,TUtn-.~Even  the  mind  can! 
not  be  faid  to  be  under  the  influence  of  any  violent  naf 

fion,  we  naturally  employ  the  fame  figure  whence” 

vouMimprefs  another  very  ftrongly  with  any  idea.  “.He 

walking  fhadow  ;  he  is  worn  to  Ikin  and  bone  •  he 
has  one  the  grave  and  the  other  following 

thefe,  ami  the  hke  phrafes,  are  proved  to  be  natural  by 
their  frequency.  Iiy  introducing  great  ideas  the  hi 
perbde  ,s  further  ufeful  in  poefcas  a  £  of  fc 

bhme;  but  when  employed  injudicioufly  is  very  ant 
to  become  ridiculous.  Cowley  makev  P*  ^ 

S'.hi,i  *r  v'hich 

that  when  he  came  into  the  valley  he  feemed  to  fi]  ’ 

$~=^es>‘<s’&£isvg 

bolennkm  fc  !Ve  taUght  ^  “  (^iamvis  om™  hfcer-' 
Me  ultra  fidem  non  tamen  elfe  debet  ultra  modum” 

ratheHhfW  thls  %ure>  whe"  exceffive,  betokens 

y^  xt%^TUoa  ^ intenfe  emotion>  5 


f-  acftU3intaiice  recommends  to  fome°  fhamln^31' 
affedion  even  things  inanimate,  as  a  honk  *  Z™ 
rock,  a  mountain,  a  countrv  •  A  >  a  tiee,  a 

fuch  a  thing,  without  hope  of  return  Te  ZJd  1^ 
chned  to  addrefs  it  with  a  farauJ  f  'd  be  ln- 

ErS  onfcerratm/to  So 
findSt  ignorant 

things,  or  confidered  them  as  the 
powerful  beings.  Dryads  and  liamiC  c*  of  cmain 
Greeks  and  Romans  fiWed to  ^  **  the 

tains;  little  deities,  called  Lares  and  pZ  T  d  f°,Un‘ 
lieved  to  be  the  cnrirdianc  n,  i  ™enates9  were  be- 

b.  .h,  habitation  „f1j”  s  “  f'lT  » 

things  inanimate  make  a  itrong  impreS  ’ 
whether  argeeable  or  othenvifefwe  amfct  S  “r* 

thdPh  "kt?*  hL°raftSJ  wfct  blefS 

avorld  ofn.rr.o-.  a  gaAppn.mn«.P'?X""o4™i'n 

00’  1- 4  SLttfarJ/£ 

SS  occafion  toTnMgellf^  ^ 
paffion,  and  fees,  or  thinks  he  fees  hi  S  hls  favourite 
flefted  back  in  the  aftionT  ffc  '  l,  • ‘S  °Wn,  temPer  «- 
of  Other  things  and  perfons.  Ou!  affea^  tende"cie* 
the  medium  through  which  vv£mafh  7'/re  ^ 
ourfelves,  and  eve^  thifc  elfe .  TnC  1  ^  l°  furv^ 
inw-ard  frame,  we  fc  ap  Ao  ^pfceNe  fcm  flfc  ^ 
geniality  in  the  world  without  us.  And  hfcSw  C°“’ 
when  roufed  by  real  emotions,  or  by  the  pathos 
pofitian,  is  eafily  reconciled  to  th ofe  V  r  C°mJ 

that  aferibe  fympathy,  perception  anH  S  u  Peec^ 
bute.  of  animal  fc.  f  ’  thShSl’iX  °‘her  ”lri- 

ttons  met-djr  it„cJta»l.-M„,i0n|  t,,;!™", “S 

u  b 
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Of  Tropes  affinity  to  action,  and  affe&s  our  imagination  near  y  in 
-J  ‘7i-  the  fame  manner ;  and  ive  fee  a  great  part  of  nature  m 
.  motion  and  by  its  feniible  effeas  are  led  to  contcm- 
^  Thefe  condu£t  the  rational 

plate  energies  innumerable.  * nclc  .  c  .  •  r 

mind  to  the  Great  Firft  Caufe ;  and  thefe,  in  times  ot 
ignorance,  difpofed  the  vulgar  to  believe  in  a  variety '  of 
Subordinate  agents  employed  in  producing  thofe  appear 
cnees  that  could  notothenvife  be  accounted  for.  Hence 
an  endlefs  train  of  fabulous  deities,  and  of  witches,  de¬ 
mons,  fairies,  genii;  which,  if  they  prove  our  reafon 
weak  and  our  fancy  drong,  prove  alfo  that  perfomfica, 
-tion  is  natural  to  the  human  mind  ;  and  that _a  right 
vife  of  this  figure  may  have  a  powerful  effed^  in  fabulous 
writing  efpeciaUy,  to  engage  our  fympathy  bAatf  of 
■things”  as  well  as  perfons  :  for  nothing  can  gi  .e  laft  ng 
•delight  to  a  moral  being,  but  that  whwhawakens  fym¬ 
pathy,  and  touches  the  heart;  and  tnough  it  b-  erne 
that  we  fympathife  in  fome  degree  even  with 
things,  yet  what  has,  or  is  fuppefed  to  have,  life,  ca 
forth  a  more  fmcere  and  more  permanent  Wlow-fetj  g. 
—Let  it  be  obferved  further,  that  to  awaken  our  fyn  - 

pathetic  feelings,  a  lively  conception  of  their  objeft 

neceffary.  This  indeed  is  true  of  almolball  oar  mo 

tions  ;  their  keennefs  is  in  proportion  to  the  vwaaty^of 

the  perceptions  that  excite  them.  Di  ie  .  ‘  . 

+  Hor.Ar.  is  more  affefting  than  what  we  only  hear  of  ,  ^per- 
^,v.  1S0  fe,  o^gayeft^ne^  00^ 

vivid  and  piftnrefque  will  generally  be  found ^0  ha 
the  mod  powerful  influence  over  our  affeft.ons ,  .nd 
thofe  that  exhibit  perfons  engaged  ruction,  and.  a  enj 
with  yifible  infignia,  give  a  bnfker  impulfe  to  the  tacul 
ties  than  fueh  as  convey  intelleGual  ideas  only,  or  images 
taken  from  ftill  life.  No  abftraft  notion  of  time,  or  of 
love  can  be  fo  ftriking  to  the  fancy  as  the  image  of  an 
old  man  accoutred  with  a  fcytlie,  or  of  a  beautiful  boy 
-with  wings  and  a  bow  and  arrows  :  and  no  pliyholo0ical 
account  of  frenzy  could  fugged  fo  vivid  an  idea  as  the 
poet  has  given  us  in  that  exquifite  portrait, 

And  moody  madnefs  laughing  wild  amid  fevered  wo 


And  for  this  reafon  partly  it  is  that  the  epic  poet,  in 
^der  to  work  the  more  equally  upon  our  paffions 
and  imagination,  refers  the  fecret  fprmgs  o  n11™ 
condua,  and  the  viciffitudes  ot  human  .affairs,  to  the 
agency  of  performed  caufes;  that  is,  to  the  machinery 
of  gods  and  goddeffes,  angels,  demons,  magicians,  and 
■  other  powerful  beings.  And  hence,  in  all  fubltme 
poetry  f  life  and  motion,  with  their  feveral  modes  and 
attributes,  are  liberally  bedowed  on  thofe  objefts  where¬ 
with  the  author  intends  that  we  fhould  be  drongly  im- 
preffed  :  feenes  perfeftly  inanimate  and  dill,  tendi  <g 
rather  to  diffilfe  a  languor  over  the  mind  than  to  com- 
mun  cate  to  our  internal  powers  thofe  lively  energies 
Without  which  a  being  effcntially  aftwe  can  never  re¬ 
ceive  complete  gratification.— Ladly,  fome  violent  paf¬ 
fions  are  peculimly  inclined  to  change  things  into  per¬ 
fons.  The  horrors  of  his  mind  haunted  Grades  in  the 
fhape  of  furies.  Confcience,  in  the  form  of  the  mur¬ 
dered  perfon,  dares  the  murderer  in  the  face,  and  often 
terrifies  him  to  diitraaion.  The  fuperdmous  man, 
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travelling  alone  in  the  dark,  midakes  a  white  ftone  fora  OMVj. 
ghod,  a  bufh  for  a  demon,  a  tree  waving  with  the  wind  es 

for  an  enormous  giant  brandifhmg  a  humhed  arms.  _L, - > 

The  lunatic  and  entlmf.ad  converfe  with  perfons  who 
cxid  only  in  their  own  didempered  fancy  ;  and  the  glut- 
ton  and  the  mifer,  if  they  were  to  give  utterance  to  dl 
their  thoughts,  would  often,  it  is  prefumable,  fpeak,  the 
one  of  his  gold,  the  other  of  his  belly,  not  only  as  a  per¬ 
fon,  but  as  a  god, — the  "objeft  of  his  farmed  love  and 
mod  devout  regard.— Mora  need  not  be  faid  to  prove 
thaf  p^rfonificauon  is  natural,  and  may  frequently  con¬ 
tribute  to  the  pathos,  energy,  and  beauty  of  poetic 

la"f lu^AboRrobhe,  or  a  fudden  dive rficm  of  fpeech  from  Ap„ft,iphe 
one  perfon  to  another  perfon  or  thing,  is  a  figure  how  tote 
nearly  related  to  the  former.  Poets  fometimes  niakeufed. 
ufe  of  it,  in  order  to  help  out  their  verfe,  or  merely  to 
give  variety  to  their  dyle :  but  on  thefe  occafions ;  rtjs 
to  be  confidered  as  rather  a  trick  of  art,  than  an  effort 
of  nature.  It  is  mod  natural,  and  mod  pathetic,  when 
the  perfon  or  thing  to  whom  the  apodrophe  is  made, 
and  for  whofe  fake  we  give  anew  direction  fo  our 
fpeech,  is  in  our  eyes  eminently  ■didingu.lhed  for  good 
or  evil,  or  raifes  within  us  fome  fudden  and  powerful 
emotion,  fuch  as  the  hearer  would  acqu.efce  m  or  af 
lead  acknowledge  to  be  readable.  But  this,  like  the 
other  pathetic  figures,  mud  be  ufed  with  great  prudence. 

Lor  If  indead  of  calling  forth  the  hearer  s  fympathy,  it 
fhould  only  betray  the  levity  of  the  fpeaker,  or  fuch  wan- 
derings  of  his  mind  as  neither  the  fubjeft  nor  the  occa- 
fion  would  lead  one  to  expeS,  it  Will  then  create  difi. 
pruft  inftead of  approbation.  The  orator,  therefore,  muft 
not  attempt  the  paffionate  apodrophe,  till  the  minds  of 
the  hearers  be  prepared  to  join  in  it.  And  every  au 
dience  is  not  equally  obfequious  in  this  refpeft.  In  the 
forum  of  ancient  Rome  that  would  have  paffed  for  fub- 
lime  and  pathetic,  which  m  the  mod  rafpeftable  Bntifti 
auditories  would  appear  ridiculous.  For  oui ^dyk  of 
•public  fpeaking  is  cool  and  argumentative  ;  and  par¬ 
takes  lefs  of  enthufiafm  than  -the  Roman  did,  and  much 
lefs  than  the  modern  French  or  Italian.  Of  Bntilh 
eloquence,  particularly  that  of  the  pulpit,  the  chief  re¬ 
commendations  are  gravity  and  fimplicity.  And  it  is 
vain  to  fay,  that  our  oratory  ought  to  be  more  vehement, 
for  that  matter  depends  on  caufes,  which  it  is  not  only 
inexpedient,  but impoffible  to  alter;  namely,  on  the  cha- 
rafter  and  fpirit  of  the  people,  and  their  rational  notions 
in  regard  to  religion,  policy,  and  literature. .  The  ex- 
clamations  of  Cicero  would  weigh  but  little  in ^  our  par¬ 
liament ;  and  many  of  thofe  which  we  meet  within 
French  fermons  would  not  be  more  effeaual  if  attempt¬ 
ed  in  our  pulpit-  To  fee  one  of  our  preachers,  who 
the  moment  before  was  a  cool  reafoner,  a  temPe^e 
fpeaker,  an  humble  Chridian,  and  an  orthodox  divine, 
break  out  into  a  fudden  apodrophe  to  the  immortal 
powers,  or  to  the  walls  of  the  church,  tends  to  force  a 
Lie,  rather  than  a  tear,  from  thofe_am°ng  us  wl  o 
refka,  that  there  is  nothing  in  the  fubjea,  and  fhould 
be  nothing  in  the  orator,  to  warrant  fuch  wanderings  o 
fancy  or  vehemence  of  emotion.  If  he  be  eareful  w 
cultivate  a  pure  dyle,  and  a  grave  and  graceful  utter- 
ance,  a  Britifh  clergyman,  who  fpeaks  from  conv^m 
the  plain  unaffeaed  words  of  truth  and  fobernefs,  of  be 
nevolence  and  piety,  will,  it  is  believed,  convey  more 
pathetic,  as  wed  as  more  permanent,  impreffions  to  the 
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0f  Trope*  heart,  and  be  more  ufeful  as  a.  Chriftian  teacher,  than 
and  Fi*  [f  foe  were  to  put  in  practice  all  the  attitudes  of  Rofcius, 
'£ures*  and  all  the  tropes  and  figures  of  Cicero. 

But  where  the  language  of  pafiion  and  enthufiafm  is 
,  permitted  to  difplay  itfelf,  whatever,  raifes  any  ftrong 
emotion,  whether  it  be  animated  or  inanimate,  abfent 
or  prefent,  fenfible  or  intellectual,  may  give  rife  to  tne 
apoftroph e.  A  man  in  a  diftant  country,  /peaking  of 
the  place  of  his  birthr  might  naturally  exclaim,.  “  0  my 
dear  native  land,  fhall  I  never  fee  thee  more!”  Or,  when 
fome  great  misfortune  befals  him,  “  Happy  are  ye,  O 
my  parents,  that  ye  are  not  alive  to  fee  this.  V^e 
have  a  beautiful  apoftrophe  in  the  third  book  of  the 
aEneid,  where  iEneas,  who  is  telling  his  ftory  to  Dido, 
happening  to  mention  the  death  of  his  father*  makes  a 
'  hidden  addrefs  to  him  as  follows  : 


_ _ — - — hie,  pelagi  tot  tempeftatibus.  adus, 

Heu,  genitorem,  omnis  enrre  cafufque  levamen, 
Amitto  Anchifen hie  me,  pater  optime,  feflun* 
Deferis,  hen,  tantis  neqaicquam  erepte  pencils  ! 


This  apoftrophe  has  a  pleafing  eff e&.  It  feems  to  inti¬ 
mate,  that  the  love  which  the  .  hero  bore  his  father  was 
fo  great,  that  when  he  mentioned  him  he  forgot  every 
thing  tlfe  *  and,  without  minding  his  company,  one  of 
whom  was  a  queen,  fuddenly  addrefled  himfelf  to  that 
which,  though  prffent  only  in  idea,  was  Hill  a  principal 
objeCl  of  his  affedion.  An  emotion  fo  warm  and  fo 
reafonable  cannot  fail  to  command  the  fympathy  of  the 

reader. - When  Michael,  in  the  eleventh  book  of  Pa- 

radife  Loft,  announces  to  Adam  and  Eve.  the  neceffity 
of  their  immediate  departure  from  the  garden  of  Eden,, 

.  the  poet’s  art  in  preferving  the  decorum  of  the  two  cha¬ 
racters  is  very  remarkable.  Pierced  to  the  heart  at  the 
thought  of  leaving  that  happy  place,  Eve,  in  all  the 
violence  of  ungovernable  forrow,  breaks  forth  into  a  pa¬ 
thetic  apoftrophe  to  Paradife,  to  the  flowers,  fhe  had 
feared,  and  to  the  nuptial  bower  fhe  had  adorned.  A- 
dam  makes  no  addrefs  to  the  walks,  the  trees,  or  the 
flowers  of  the  garden,  the  lofs  whereof  did  not  fo  much. 
affliCl  him  ;  but,  in  his*  reply  to  the  Archangel,  expref- 
fes,  without  a  figure,  his  regret  for  being  banifhed  from 
a  place  where  he  had  been  fo  oft  honoured  with  a  fen¬ 
fible  manifeftation  of  the  divine  prefence.-  .  The  ufe  of 
the  apoftrophe  in  the  one  cafe,  and  the  omiflion  of  it  in 
the  other,  not  only  gives  a  beautiful  variety  to  the  ftyle, 
but  alfo  marks  that  fuperior  elevation  and  compofure  of 
mind,  by  which  the  poet  had  all  along  diftinguifhed  the 
charaCter  of  Adam.— ‘-One  of  the  fineft  applications  of. 
this  figure  that  is  anywhere  to  be  feen,  is  in  the  fourth 
book  of  the  fame  poem ;  where  the  author,  catching  by 
fympathy  the  devotion  of  our  firft  parents,  fuddenly 
drops  his  narrative,  and  joins  his  voice  to  theirs  in  ado¬ 
ring  the  Father  of  the  univerfe. 

Thus  at  their  fhady  lodge  arriv’d,  both  flood. 

Both  turn’d,  and  under  open  fky  ador’d 
The  God  that  made  both  fky,  air,  earth,  and  heav’n, 
Which  they  beheld,  the  moon’s  refplendent  globe, 
And  ftarry  pole  : — Thou  alfo  mad’ft  the  night, 
Maker  omnipotent  I  and  thou  the  day, 

Which  we  in  our  appointed  work  employ’d 
Have  finifh’d; - 

Milton  took  the  hint  of  this  fine  contrivance  from  a 
well-known  paflage- of  Virgil ; 
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Hie  juvenum  chorus,  ille  fenuni;  qui  carmine  laudes  and  Ft* 

Herculeas  et  fada  ferant ; - q -  fcrtfresy  a 

- —  ut  duros  mille  labores  u  irnrf^ 

Rege  fub  Euryftheo,  fatis  Junonis  iniquae, 

Pertulerit Tu  nuhigenas,  invide,  bimembres-, 

Hylaeum  Pholoumque,  manu  ;  tu  Crefia  madas 
Prodigia. - - 

The  beauty  avifing  from  diverfified  compofition  is  tho 
fame  in  both,  and  very  great  in  each.  But  every  read* 
er  muft/rc/,  that  the  figure  is  incomparably  more  afFed- 
ing  to  the  mind  in  the  imitation  than  in  the  original. 

So  true  it  is,  that  the  moil  rational  emotions  raife  the 
moft  intenfe  fellow-feeling  ;  and  /hat  the  apoftrophe  is 
then  the  moft  emphatical,  when-  it  difplays  thofe  work¬ 
ings  of  human  affedion  which  are  at  once  ardent  and 
well-founded.  64. 

To  conclude  this  head  :  Tropes  and  figures,  parti-Tmpe^ 
cularly  the  metaphor ,  Jimilitude ,  and  allegory ,  are  further  ^  u^uj^ 
lifeful  in  beautifying  language,  by  fuggefting,  together  as  they 
with  the  thoughts  effential  to  the  fubjed,  an  endlefs  va-fuggeft 
riety  of  agreeable  images,  for  which  there  would  be  noanendieft 
place,  if  writers  were  always  to  confine  themfelves  to  the  e7ble 
proper  names  of  things.  And  this  beauty  and  variety, 
judicioufly  applied,  is  fo  far  from  diftrading,  that  it 
tends  rather  to  fix,  the  attention,  and  captivate  the 
heart  of  the  readers,  by  giving  light,  and  life,  and  pa¬ 
thos,  to  the  whole  compofition. 

II.  That  tropes  and  figures  are  more  neceffary  to 
poetry,  than,  to  any  other  mode  of  writing,  was  the 
fecond  point  propofed  to  be  illuftrated  in  this  fee- 

tion-  t 

Language,  as  already  obferved,  is  then  natural,  ^en  Tropes  an® 
it  is-  fuitabie  to  the  fuppofed  condition  of  the  fpeaker.  mgU/ee*ece£^ 
Figurative  language  is  peculiarly  fuitabie  to  the  fuppo-fary  to 
fed  condition  of  the  poet;  becaufe  figures  are  fuggeftedpoetry  than 
by  the  fancy;  and  the  fancy  of  him  who  compofes  to  any  other 
poetry  is  more  employed  than  that  of  any  other  author. 

Of  all  hiftorical,  philofophical,  and  theological  refearch- 
cs,  the  objed  is  real  truth,  which  is  fixed  and  perma-* 
nent.  The  aim  of  rhetorical  declamation  (according  to* 

Cicero)  is  apparent  truth;  which,  being  lefs  determi-* 
nate,  leaves  the  fancy  of  the  fpeaker  more  free/  gives 
greater  fcope  to  the  inventive  powers,  and  fupplies  the 
materials  of  a  more  figurative  phrafeology.  But  the 
poet  is  fubjed  to  no  reftraints,  but  thofe  of  veriilmili-t 
tude  ;  which  is  ftill  lefs  determinate  than..  rhetorical 
truth.  He  feeks  not  to  convince  the  judgment  of  his 
reader  by  arguments  of  either  real  or  apparent  cogency; 
he  means  only  to  pleafe  and  intereft  him,  by  an  appeal 
to  his  fenfibility  and  imagination. .  His  own  imagina¬ 
tion  is  therefore  continually  at  work,  tanging  through 
the  whole  of  real  and  probable  exiftcnce,  “  glancing 
from  heaven  to  earth, .from  earth,  to  heaven,”  in  quel* 
of  images  and  ideas  fuited  to  the  emotions  he  himfelf 
feels,  and  to  the  fyriipathieshe  would  communicate  to 
others.  And,  confequently,  figures  of  fpeech,  the  off- 
fpring  of  excurfive  fancy,  muft  (if  he  fpeak-  according 
to  what  he  is  fuppofed  to  think  and  feel,  that  is,  ac¬ 
cording  to  his  fuppofed  condition)  tindure  the  lan¬ 
guage  of  the  poet  more  than  that  of  any  other  compo- 
fer.  So  that,  if  figurative  didion  be  unnatural  in  geo¬ 
metry,  becaufe  all  wanderings  of  fancy  are  unfuitable, 
and  even  impoflible,  to  the  geometrician,  while  intent 
upon  his, argument ;  it  is,  upon  the  fame  principle,  per,. 

3  b  z  fedly 
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i Z™  Sai>r  natunJ'  even  unavoidable,  in  poetry;  becaufe 

gun**,  heTv0r/  a  P.Qet  att€n(^s  to  bis  fubje&,  and  the  better 
f  ouitincd  he  is  to  do  it  iiiflirp.  tlnp  nXttiro  ■..in  L.*. 


,  “  1.  ^  LU  ins  luDject,  ana  ttie  better 

qualified  he  is  to  do  it  juftice,  the  more  active  will  his 
imagination  he,  and  the  more  diverfified  the  ideas  that 

prefent  themfelves  to  his  mind. - Befides,  the  true 

poet  addreffes  lumfelf  to  the  paffions  and  fympathies  of 
mankind ;  which,  till  his  own  be  raifed,  he  cannot  hope 
to  do  with  fuccefs.  And  it  is  the  nature  of  many  paf¬ 
fions,  though  not  of  all,  to  increafe  the  adivity  of  ima- 
gination  ;  and  an  adiye  imagination  naturally  vents  it- 
ielt  in  figurative  language ;  nay,  unlefs  reftrained  by  a 
correit  tafte,  has  a  tendency  to  exceed  in  it  ;  of  which 
■Oifhop  laylor  and  Lord  Verulam,  two  geniufes  diffe¬ 
rent  in  kind,  but  of  the  higlieft  order,  are  memorable 
examples. 

.  ,We  fmd,  that  “  the  poet  feeks  not  to  convince  the 
judgment  of  his  reader  by  arguments  of  either  real  or 

apparent  cogency.” - We  do  not  mean,  that  in  poe- 

try_  argument  has  no  place.  The  moll  legitimate  rea- 
lonmg,  the  founded;  philofophy,  and  narratives  purely 
hutorical,  may  appear  in  a  poem,  and  contribute  great- 
iy  to  the  honour  of  the  author,  and  to  the  importance 
ol  his  work.  All  this  we  have  in  Paradife  Lott.  — We 
mean,  that  what,  diftinguifhes  pure  poetry  from  other 
writing,  is  its  aptitude,  not  to  fway  the  judgment  by  rea- 
fonrng,  but  to  pleafe  the  fancy,  and  move  the  paffions,  by 
a  hvely  imitation  of  nature.  Nor  would  we  exclude  poe¬ 
tical  embelhlhment  from  hiftory,or  even  from  philofophy. 
Plate  s  Dialogues  and  the  Moral  Ettays  of  Addifon 
Johnmn  abound  in  poetic  imagery  ;  and  Livy  and 
i  acitus  often  amufe  their  readers  with  poetical  deferip- 
lon.  In  fixe  manner,  though  geometry  and  pliyfics  be 
different  Iciences  ;  though  abftrad  ideas  be  the  fubied, 
and  pure  demonftration  or  intuition  the  evidence,  of  the 
former ;  and  though  the  material  univerfe,  and  the  in¬ 
formations  of  fenfe,  be  the.fubjed  and  the  evidence  of 
the  latter*  yet  have  thefe  feiences  been  united  by  the  bell 
philofophers,  and  very  happy  effeds  refulted  from  the 

“vJI )n;  ,  In  °ne  and  the  fame  work,  poetry,  hiftory, 
philofophy,  and  oratory,  may  doubtlefs  be  blended^ 
nay  thefe  arts  have  all  been  adually  blended  in  one  and 
the  fame  work,  not  by  Milton  only,  but  alfo  by  Ho¬ 
mer,  Virgil,  Lucan,  and  Shakefpeare.  Yet  ftill  thefe 
arts  are  different ;  different  in  their  ends  and  principles, 
and  m  the  faculties  of  the  mind  to  which  they  are  re- 
fpedively  addreffed  :  and  it  is  eafy  to  perceive  when  a 
writer  employs  one  and  when  another. 

§  2.  Of  the.  Sound  of  Poetical  Language. 

•  AS  u,he  r^’  Hk,e  C.Very  other  perceptive  faculty, 
is  capable  of  gratification,  regard  is  to  be  had  to  the 
found  of  words,  even  in  profe.  But  to  the  harmony  of 
language,  lan.fua£e’  u  behoves  the  poet,  more  than  any  other 
which  con-  Wri‘er- 1?  attend;  as  it  is  more  efpecially  his  concern  to 
Ms  in  render  his  work  pleafurable.  In  fad,  we  find,  that  no 
poet  was  ever  popular  who  did  not  poffef6the  art  ofhar- 
momous  compofitioru 

Wliat  Wongs  to  the  fubjed  of  Poetical  Harmony 
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’fmi  5?  ?"5  «  of  thrfe  head,,  h.  Of  p,.,,.  ; 

nefs,  Msafure >  and  Imitation.  ?  Harmony. 

I.  In  order  to  give  Jhveetnefs  to  language,  either  in ' - 

verfe.  or  profe,  all  words  of  harfh  found,  difficult  pro-c  67  r 
nunciation,  or  unwieldy  magnitude,  are  to  be  avoided  M  * 
much  as  poflible,  unlefs  when  they  have  in  the  found 
iomething  peculiarly  emphatical ;  and  words  are  to  be 
fo  placed. in  refped  of  one  another,  as  that  difeordant 
combinations  may  not  refult  from  their  union.  But  in 
poetry  this. is  more  neceffary  than  in  profe;  poetical 
language  being  underftood  to  be  an  imitation  of  natural 
anguage  unproved  to  that  perfedion  which  is  confiftent 
^  F°bab.hty  To  poetry,  therefore,  a  greater  lati¬ 
tude  mutt  be  allowed  than  to  profe,  in  expreffing,  by 
tropes  and  figures  of  pleafing  found,  thofe  ideas  whereof 
the  proper  names  are  in  any  refped  offenfive,  either  to 
the  ear  or  to  the  fancy* 

H.  How  far  verf.fication  or  regular  meafure  may  be 
effential  to  this  art,  has  been  difputed  by  critical  writers- 
fome  holding  it  to  be  mdifpenfably  neceffary,  and  fome 
not  neceffiry  at  all. 

The  fad  feems  to  be,  as  already  hinted,  that  to  poe-  L  ? 8 
try  verfe  is  not  effential.  In  a  profe  work,  we  may  which"’ 

the  a«™gement,  and  a  great  deal  of  the  though  not] 
pathos  and  language,  of  poetry ;  and  fuch  a  work  is  Cer-cff<;ntial> 
tainly  a  poem,  though  perhaps  not  a  perfed  one.  For 
how  abfurd  would  it  be  to  fay,  that  by  changing  the 
pofition  only  of  a  word  or  two  in  each  fine,  one  might 
diveft  Homer  s  Iliad  of  the  poetical  charader !  At  this 
rate,  the  arts  of  poetry  and  verification  would  be  the 
fame  ;  and  the  rules  in  Defpauter’s  Grammar,  and  the 
moral  diftichs  afenbed  to  Cato,  would  be  as  real  poetry 
as  any  pan  of  Virgil.  In  fad,  fome  very  ancient  poemZ 

riral  -tran  rateu  Int-°  3  modern  tongue,  are  far  lefs  poe- 
S-Verfe  than  ln  Profe5  the  alterations  neceffary  to 
adapt  them  to  our  numbers  being  detrimental  to  their 
blirfie  fimphcity;  of  which  any  perfon  of  tafte  will  be 

Toh  th  PM  COmpfe?  0uor  common  profe-verfion  of 
J  b,  the  Pfalms,  and  the  Song  of  Solomon,  with  the 
bell  metrical  paraphrafe  of  thofe  books  that  has  yet  ap- 
peared.  Nay,  ,n  many  cafes.  Comedy  wiU  be  more 
poetical,  becaufe  more  pleafing  and  natural,  in  profe 

Me^WV-erfe’  f  w  ,v,erfif>'lnS  Tom  Jones,  and  The 
Merry  Wives  of  Windfor,  we  ffiould  fpoil  the  two  fined; 

imthe  worid.’  °"  th£  °ther  dramatical*  now 

But,  fecondly,  though  verfe  be  not  effential  to  poetry,  Add/m 
it  is  neceffary  to  the  perfedion  of  all  poetry  that  admks>  «*«•■ 

•  V  v  a  ‘S  -t0  poetIT>  what  colours  are  to  paint- “°n  o{ 
mg(G).  A  painter  might  difplay  great  genius  and 
draw  maflerly  figures  with  chalk  of  ink;  butifheTn 
tend  a  perfed  pidure,  he  mull  employ  in  his  work  as 
many  colours  as  are  feen  in  the  objed  he  imitates.  Or, 
to  adopt  a  beautiful  comparifon  ofDemollhenes,  quoted 
by  Ariftotle  *,  “  Verlification  is  to  poetry  what  bloom  *  . 

is  to  the  human  countenance.”  A  good  face  is  agree  .  iff"* 

pfeafettthom  “fT  g°^’  Snd  &ood  poetryLy  t 
pleafe  without  verfification  ;  harmonious  numbers  may 

fet 


.^ic.EkgS'  L^ic/ and  WhCn>  ^  the  fcveral  forts  o{  Stable  to 

Defcriptas  fervare  vices,  operumque  colores. 

Wr  eg0»  G  nttiueo  ignwque,  Poeta  falutw .»  Ar.  Poet.  vex.  86, 
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Of  Poetic*!  fet  off  an  indifferent  poem,  and  a  fine  bloom  indifferent 
j-jarynpriy  features  :  but,  without  verfe,  poetry  is  incomplete  ;  and 
L"~v'nri "  beauty  is  not  perfed,  unlefs  to  fweetnefs  and  regularity 
of  feature  there  be  fuperadded, 


The  bloom  of  young  defire,  and  purple  light  of  love. 

If  numbers  are  neceffary  to  the  perfedion  of  the  higher 
poetry,  they  are  no  lefs  fo  to  that  of  the  lower  kinds,  to 
raftoral,  Song,  and  Satire,  which  have  little  befides  the 
language  and  verification  to  diftinguifh  them  from 
profe ;  and  which  fome  ancient  authors  are  unwilling 
to  admit  to  the  rank  of  poems :  though  it  feems  too 
nice  a  fcruple,  both  becaufe  fuch  writings  are  commonly 
termed  poetical;  and  alfo  becaufe  there  is,  even  in  them, 
fomething  that  may  not  improperly  be  confidcred  as  an 
imitation  of  nature. 

That  the  rhythm  and  meafures  of  verfe  are  naturally 
agreeable,  and  therefore  that  by  thefe  poetry  may  be 
made  more  pleafing  than  it  would  be  without  them,  is 
evident  from  this,  that  children  and  illiterate  people, 
whofe  admiration  we  cannot  fuppofe  to  be  the  effed  of 
habit  of  prejudice,  are  exceedingly  delighted  with  them. 
In  many  proverbial  fayings,  where  there  is  neither  rliime 
nor  alliteration,  rhythm  is  obvioufly  fludied.  Nay,  the  ufe 
of  rhythm  in  poetry  is  univerfal ;  whereas  alliteration  and 
rhime,  though  relifhed  by  fome  nations,  are  not  much 
fought  after  by  others.  And ’we  need  not  be  at  a  lofs 
to  account  for  the  agreeablenefs  of  proportion  and  order, 
if  we  reflect,  that  they  fuggefl  the  agreeable  ideas  of 
contrivance  and  fleifl,  at  the  fame  time  that  they  render 
the  connexion  of  things  obvious  to  the  undemanding, 
and. imprint  it  deeply  on  the  memory.  Verfe,  by  pro- 
motmg  diftind  and  eafy  remembrance,  conveys  ideas  to 
the  mind  with  energy,  and  enlivens  every  emotion  the 
poet  intends  to  raife  in  the  reader  or  hearer;  Befides, 
when  we  attend  to  verfes,  after  hearing  one  or  two,  we 
become  acquainted  with  the  meafure,  which  therefore 
we  always  look  for  in  the  fequel.  This  perpetual  inter¬ 
change  of  hope  and  gratification  is  a  fource  of  delight ; 
and  to  this  in  part  is  owing  the  pleafure  we  take  in  the 
rhimes  of  niodern  poetry.  Aitd  hence  we  fee,  that 
though  an  incorred  rhime  or  untuneable  verfe  be  in  it¬ 
felf,.  and  compared  with  an  important  fentiment,  a  very 
trifhng  matter ;  yet  it  is  no  trifle  in  regard  to  its  effeds 
on  the  hearer  becaufe  it  brings  difappointment,  and  fo 
gives  a  temporary  fliock  to  the  mind,  and  interrupts  the 
current  of  the  affedions ;  and  becaufe  it  fuggefts  the 
-difagreeable  ideas  of  negligence  or  want  of  {kill  on  the 
part  of  the  author.  And  therefore,  as  the  public  ear 
becomes  more  delicate,  the  negligence  will  be  more  gla¬ 
ring,  and  the  difappointment  more  intenfely  felt ;  and 
corrednefs  of  rhime  and  of  meafure  will  of  courfe  be 
the  more  indifpenfable.  In  our  tongue,  rhime  is  more 
neceffary  to  Lyric  than  to  Heroic  poetry.  The  reafon 
feems  to  be,  that  in  the  latter  the  ear  can  of  itfelf  per- 
In  what  ceive  the  boundary  of  the  meafure,  becaufe  the  lines  are 
all  Of  equal  length  nearly,  and  every  good  reader  makes 
penfed  dlf’a  fhort  at  the.  end  each  5  whereas,  in  the  for- 
with  in  Er*?ler>  th.e  ^nes  vaiT  in  length  :  and  therefore  the  rhime 
fctifli  pae-  is  requifite  to  make  the  meafure  and  rhythm  fufficiently 
perceptible.  Cuftom  too  may  have  fome  influence.  Eng- 
lifh  Odes  without  rhime  are  uncommon  ;  and  therefore 
have  fomething  aukward  about  them,  or  fomething  at 
leaft  to  which  the  public  ear  is  not  yet  thoroughly  re-, 
cttnciled.  Indeed,  when  the  drama  is  excepted,  we  do 
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nottluqk  that  rhime  can  be  fafely  fpared  from  Englifli  Of  Poetical 
poetryfof  any  kind,  but  when  the  fubjed  is  able  to  Harmony, 

fuppoit  itfelf.  “  He  that  thinks  himfelf  capable  of - 

aftonifhing  (fays  Johnfon)  may  write  blank  verfe;  but 
thofe  that  hope  only  to  pleafe,  muff  condefcend  to 
rhime.’ ’ 

Rhime,  however,  is  of  lefs  importance  by  far  th^i 
rhythm,  which  in  poetry  as  well  as  in  mufic  is  the 
fource  of  much  pleafing  variety  ; '  of  variety  tempered 
with  uniformity,  and  regulated  by  art ;  infomuch  that, 
notwithstanding  the  likenefs  of  one  hexameter  verfe  to 
another,  it  is  not  common,  either  in  Virgil  or  in  Homer, 
to  meet  with  two  contiguous  hexameters  whofe  rhythm 
is  exadly  the  fame.  And  though  all  Englfth  heroic  ’ 
verfes  confift  of  five  feet,  among  which  the  lambic  pre¬ 
dominates  ;  yet  this  meafure,  in  refped  of  rhythm  alone, 
is  fufceptible  of  more  than  30  varieties.  And  let  it  be 
remarked  further,  that  different  kinds  of  verfe,  by  be¬ 
ing  adapted  to  different  fubjeds  and  modes  of  writing, 
give  variety  to  the  poetic  language,  and  multiply  the 
charms  of  this  pleafing  art. 

What  lias  formerly  been  fliown  to  be  true  in  regard 
to  flyle,  will  alfo  in  many  cafes  hold  true  of  verfifica- 
tion,  “  that  it  is  then  natural,  when  it  is  adapted  to  phe  ?an- 
th z  fuppofed  condition  of  the  fpeaker,”—  In  the  epopee,  euage  of 
the  poetaffumes  the  charader  of  calm  infpiration  ;  andfJle  eFic 
therefore  his  language  muff  be  elevated,  and  his  num-£oet,mu^ 
bers  majeftic  and  uniform..  A  peafant  fpeaking  in  he-and  his 
roic  or  hexameter  verfe  is  no  improbability  here  ;  be*  numbers 
caufe  his  words  are  fuppofed  to  be  tranfmitted  by  one  uniformly 
who  will  of  his  own  accord  give  them  every  ornament  maie^ic* 
neceffary  to  reduce  them  into  dignified  meafure  ;  as  an 
eloquent  man,  in  a  folemn  affembly,  recapitulating  the 
fpeech  of  .  a  clown,  would  naturally  exprefs  it  in  pure 
and  perfpicuous  language.  The  uniform  heroic  mea¬ 
fure  will  fuit  any  fubjed  of  dignity,  whether  narrative 
or  didadic,  that  admits  or  requires  uniformity  of  ftyle; 

In  tragedy,  where  the  imitation  of  real  life  is  more 
perfed  than  in  epic  poetry,  the  uniform  magnifi¬ 
cence  of  epic  numbers  might  be  improper ;  becaufe  the 
heroes  and  heroines,  are  fuppofed  to  fpeak  in  their  own 
perfons,  and  according  to  the  immediate  impulfe  of  paf- 
fion  and  fentiment.  Yet,,  even  in  tragedy,  the  verfifica-  Fn  tr 
tion  may  be  both  harmonious  and  dignified;  becaufe  the  the  fame 
charaders  are  taken  chiefly  from  high  life,  and  the^^m 
events  from  a  remote  period;  and  becaufe  the  higher magnifi- 
poetry  is  permitted  to  imitate  nature,  not  as  it  is,  butw««w  k- 
in  that  ftate  of  perfedion  in  which  it  might  be.  The  improper,  * 
Greeks  and  Romans  confidered  their  hexameter  as  too  an(l  much 
artificial  for  dramatic  poetry;  and  therefore  in  tragedy, more  fo  in 
and  even  in  comedy,  made  ufe  of  the  iambic,  and  fome  c°medy’ 
other  meafures  that  came  near  the  cadence  of  converfa- 
tion  :  we  ufe  the  iambic  both  in  the  epic  and  dramatic 
poem;  but  for  the  moil  part  it  is,  or  ought  to  be,  much 
more  elaborate  in  the  former  than  in  the  latter.  In 
dramatic .  comedy,  where  the  manners  and  concerns  of 
familiar  life  are  exhibited,  verfe  would  feem  to  be  unna¬ 
tural,  except  it  befo  like  the  found  of  common  difeourfe 
as  to  be  hardly  dillinguifliable  from  it.  Cuftom,  how¬ 
ever,  may  in  fome  countries  determine  otherwife ;  and 
againft  cuftom,  in  thefe  matters,  it  is  vain  to  argue. 

The  profeffed  enthufiafm  of  the  dithyrambic  poet  ren! 
ders  wildnefs,  variety,  and  a  fonorous  harmony  of  num¬ 
bers,  peculiarly  fuitable  to  his  odes.  The  love-fonnet, 
and  Anacreontic  fong,  will  be  lefs  various,  more  regu¬ 
lar 
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of  Poeticallar,  and  of  a  fofter  harmony ;  becaufe  the  (late  of  mind 
Harmony.  exprefftd  jn  [t  has  more  compofure.  Philofophy  can 
fcarce  go  further  in  this  inveftigation,  without  deviating 
into  whim  and  hypothecs.  The  particular  forts  of 
verfe  to  be  adopted  in  tlie  lower  fpecies  of  poetry*  are 
determined  by  fafhion  chiefly,  and  the  practice  of  ap¬ 
proved  authors. 

HI,  The  origin  and  principles  of  imitative  harmony , 
or  of  that  artifice  by  which  the  found  is  made,  as  Pope 
fays,  “  an  echo  to  the  fenfe,”  may  be  explained  in  the 
--  following  manner. 

A  finking  It  is  pleafing  to  obferve  the  uniformity  of  nature  m 
analogy  be-  jQl  fier  operations,  between,  moral  and  material  beauty 
tween  mo-  ^  harmony,  between  moral  and  material  deformity 
tcrialbeau- and  diflonance,  there  obtains  a  very  ftriking  analogy, 
ty  anddc-  rrhe  vifibfc  and  audible  expreflions  of  almoft  every  vir- 
formiry.  tuous  emotion  are  agreeable  to  the  eye  and  the  ear,  and 
thofe  of  almoft  every  criminal  paftion  difagreeable.  The 
looks,  the  attitudes,  and  the  vocal  founds,  natural  to 

benevolence,,  to  gratitude,, to  compaifion,  to  piety,  are 

in  themfelves  graceful  and  pleafing  ;  while  anger,,  difi- 
content,  defpair,  and  cruelty,  bring  difcord  to  the  voice, 
deformity  to  the  features,  and  diftortion  to  the  limbs. 
That  flowing  curve,  which  painters  know  to.be  effen- 
tial  to  the  beauty  of  animal  fhape,  gives  place  to  a  mul¬ 
tiplicity  of  right  lines-  and  {harp  angles  in  the  counte¬ 
nance  and  gefture  of  him  who  knits  his  brows,  {ketches 
his  noftrils,  grinds  his  teeth,  and  clenches  his  lift; 
whereas,  devotion,  magnanimity,  benevolence,  content¬ 
ment,  and  good-humour,Toften  the  attitude,  and  give,  a 
more  graceful  fwell  to  the  outline  of  every  feature.  Cer¬ 
tain  vocal  tones  accompany  certain  mental  emotions. 
The  voice  of  forrow  is  feeble  and  broken,  that  of  de- 
fpair  boifterous  and  incoherent;  joy  afiumes  a  fweet  and 
fprightly  note,  fear  a  weak  and  tremulous  cadence  $  the 
tones  of  love  and  benevolence  are  mufical  and  uniform,, 
thofe  of  rage  loud  and  diffonant;  the  voice  of  the  fedate 
reafoner  is  equable  and  grave,  but.  not  unpleafant  y  and 
he  who  declaims  with  energy,  employs  many  varieties 
of  modulation  fuited  to  the  various  emotions  that  pre¬ 
dominate  in  his  difcourfe. 

But  it  is  not  in,  the  language  of  paflion  only  that  the 
human  voice  varies  its  tone,  or  the  human  face  its  fea¬ 
tures.  Every  ftriking  fentiment,  and  every  interefting 
idea,  has  an  effe&  upon  it.  One  would  efteem  that  per- 
fon  no  adept  in  narrative  eloquence*  who  fhould  defcribe, 
with  the  very  fame  accent,  fwift  and  flow  motion,  ex¬ 
treme  labour  and  eafy  performance,  agreeable  fenfation 
and  excruciating  pain;  who  fhould  talk  of  the  tumult 
of  a  tempeftuous  ocean,  the  roar  of  thunder,  the  de¬ 
viations  of  an  earthquake,  or  an  Egyptian  pyramid 
tumbling  into  ruins,  in  the  fame  tone  of  voice  where¬ 
with  he  describes  the  murmur  of  a  rill,,  the  warbling  of 
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the  harp  of  iEolus,  the  fwinging  of  a  cradle,  or  the  de-  Of  P  etkal 
fcent  of  an  angel.  Elevation  of  mind  gives  dignity  Harmony 
to  the  voice.  From  Achilles,  Sarpedon,  and  Othello, 
we  fhould  as  naturally  expert  a  manly  and  fonorous  ac¬ 
cent,  as  a  nervous  ftyle  and  majeftic  attitude.  Cox¬ 
combs  and  bullies,  while  they  aflume  airs  of  importance 
and  valour,  affed  alfo  a  dignified  articulation.  . 

Since  the  tones  of  natural  language  are  fo  various,  The  f(;urce 
poetry,  which. imitates  the  language  of  nature,  muft  al- of  imitative 
fo  vary  its  tones  ;  and,  in  refped  of  found  .as  well  as  ofharmony  of 
meaning,,  be  framed  after  that  model  of  ideal  perfecTnu’mber*% 
tion,  which  the  variety  and  energy  of  the  human  arti¬ 
culate  voice  render  probable.  This  is  the  more  eafily 
accomplifhed,  becaufe  in  every  language  there  is  be¬ 
tween  the  found  and  fenfe  of  certain  words  a  percep¬ 
tible  analogy  ;  which,  though  not  fo  accurate  as  to  lead  , 
a  foreigner  from  the  found  to  the  fignification,  is  yet 
accurate  enough  to  fhow,  that,  in  forming  fuch  words, 
regard  has  been  had  to  the  imitative  qualities  of  vocal 
found.  Such,  in  Englifh,  are  the  words  yell>  crajlj% 
crack ,  htfsy  roar ,  murmur ,  and  many  others. 

All  the  particular  laws  that  regulate,  this  fort  of  imi¬ 
tation,  as  tar  as  they  are  founded  in  nature,  and  liable 
to  the  cognizance  of  philofophy,  depend  on  the  general 
law  of  ftyle  above  mentioned.  Together  with  the  other 
circumftances  of  the  fuppofed  fpeaker,  the  poet  takes 
into  confideration  the.  tone  of  voice  fuitable  to  the  ideas 
that  occupy  his  mind,  and  thereto  adapts  the  found  of 
his  language,  if  it  can  be  done  confiftently  with  eafe  andk 
elegance  of  expreffion.  .But  when  this  imitative  har¬ 
mony  is  too  much  fought  after,  or  words  appear  to  be 
chofen  for  found  rather  than  fenfe,  the  verle  become*, 
finical  and  ridiculous.  Such  is  Ronfard’s  affe&ed  imi¬ 
tation  of  the  fong  of  the  iky-lark : 

Elle  quindee  du  zephire 
Sublime  en  Pair  vire  et  revire, 

Et  y  declique  un  joli  cris, 

#  Qui  rit,  guerit,  et  tire  Pire 

Des  efprit  mieux  que  je  n’ecris. 

This  is  as  ridiculous  as.that  line  of  Ennius,  * 

Turn  tuba  terribili  fonitu  taratantara  dixit s 
Or  as  the  following  veifes  of  Swift ; 

The  man  with  the  kettle-drum  enters  the  gate, 

Hub  dub  a  dub  dub  :  the  trumpeters  follow, 

Tantara  tantara  ;  while  all  the  boys  hollow. 

Words  by  their  found  may  imitate  found  ;  and  "quick  yrhw  har* 
or  flow  articulation  may  imitate  quick  or  flow  motion,  mony  of 
Hence,  by  a  proper  choice  and  arrangement  of  words,  number* 
the  poet  may  imitate  Sounds  that  are  fweet  with  dig-^j014*' 
nity  (h), — fweet  and  tender  (i), — loud  (k.),  — and 

harfh 


(h)  No  fooner  had  th’  Almighty  ceas’d,  than  all' 
The  multitude  of  angels,  with  a  {hout 
Loud  as  from  numbers  without  number,  fweet 
As  from bleil  voices  uttering  joy;  heav’nrung 
With  jubilee,  and  loud  hofannas  fill’d 
Th’  eternal  regions.— — ~  Aar .  Lojl ,  b.  3. 

See  alfo  the  night-ftorm  of  thunder,  lightning,  wind,  and 
rain,  in  Virg.  Georg,  lib.  1.  ver.  528  —  334. 

fi)  Et  longum,  fonnofe,  vale,  vale,  inquit,  Iola. 

Virg*  EcL  I » 


Formofam  refonare  doces  Amarillida  filvas. 

Virg.  Eel,  I, 

See  alfo  the  fimileof  the  nightingale,  Geor.  lib.  4.  verC 
5 1 1.  And  fee  that  wonderful  couplet  deferibing  the. 
wailings  of  the  owl,  iEneid  IV.  462. 

(k)  .. - - vibratus  ab  aethere  fulgor 

Cnm  fonitu  ven-It,  et  ruere  omnia  vifa  repente, 
Tyrrhenufque  tubae  mugire  per  aethera  clangor, 
Sufpiciunt;iterumatqueiterumfragorintonatingen^ 

JEncid .  8. 

See 
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Of  Pbetfca^arfh  (L)  j  —  and  Motions  that  are  flow,  in  confeqtience 
Harmony.  cf  dfgnity  (m), — flow  in  confequence  of  difficulty  (n), 
*"  fwift  and  noify  (o)— -Twift  and  fmooth  (p) — uneven 

and  abrupt  (c^_), —  quick  and  joyous  (r).  An  unex¬ 
pected  paufe  in  the  verfe  may  alfo  imitate  a  fudden 
failure  of  ftrength(s),  *or  interruption  of  motion  (t), 
or  give  vivacity  to  an  image  or  thought,  by  fixing  our 
attention  longer  than  ufual  upon  the  word  that  pre¬ 
cedes  it  (u).— Moreover,  When  we  defcribe  great  bulk, 
it  is  natural  for  us  to  articulate  flowly,  even  in 'common 
difcourfe  ;  and  therefore  a  line  of  poetry  that  requires 
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a  flow  pronunciation,  or  fechls  longer  than  it  fhould  Of  Poetical 
be,  may  be  iifed  with  good  effect  in  defcribing  vaftnefs  Harmony. 
of  fize  (x). —  Sweet  and  fmooth  numbers  are  molt  pro-  v 
per,  when  the  poet  paints  agreeable  objeCts,  or  gentle 
energy  (  y  )  ;  and  harflier  founds  when  he  fpeaks  of 
what  is  ugly,  violent,  or  difagreeable  (z).  This  too 
is  according  to  the  nature  of  common  language ;  for 
we  generally  employ  hardier  tones  of  voice  to  exprefs 
what  we  diflike,  and  more  melodious  notes  to  deferibe 
the  objeCfs  of  love,  complacency,  or  admiration.  Harfh 
numbers,  however,  fhould  not  be  frequent  in  poetry : 

fof 


See  alfo  the  ftorm  in  the  firft  book  of  the  iEneid,  and 
in  the  fifth  of  the  OdyfTey. 

(l)  The  hoarfe  rough  verfe  /hall  like  the  torrent  roar. 

Pope . 

- On  a  hidden  ©pen  fly, 

With  impetuous  recoil  and  jarring  found, 

Th’  infernal  doors,  and  on  their  hinges  grate 
Harfh  thunder. -■■■—  Par .  LoJl> II.  879. 

'See  alfo  Homers  Iliad,  lib.  2.  ver.  363.  and  Clarke’s 
Annotation. 

(m)  See  an  exquifite  example  in  Gray’s  Progrefs  of 
Toefy  ;  the  conclufion  of  the  third  ftanza. 

(n)  And  when  hip  ten  fteep  flopes  you’ve  dragg’d 

yoUr  thighs.  Pope. 

Juft  brought  out  this,  when  fcarce  his  tongue  could 
,  flir.  Pope. 

- * -  —  The  huge  leviathan 

Wallowing  unwieldy,  enormous  in  their  gait, 
Temped:  the  ocean.  Par .  Lojl ,  VII.  41 1. 

‘See  the  famous  defeription  of  Sifyphus  rolling  the  ftone* 
OdyfT.  lib.  11.  ver.  592-  See  Quintil.  Inft.  Orat.  lib.  9. 
^cap.  4.  §  4.  compared  with  Paradife  Loft,  book  2.  ver. 
1022. 

<(  o')  Quadrupedante  putrem  fonitu  quatit  ungiila 

campum.  JEneid. 

Avrctp  ima  wsSbvSi  koXivJ'fro  Xactf  avoaS'nc*  OJyjf.  li. 

See  alfo  Virg.  iEneid.  lib.  1.  ver.  83 — 87. 

(  p)  See  Wild  as  the  winds  o’er  the  defert  he  flies. 

Pope . 

Tie  volat,  limul  arva  fuga,  fiittul  sequora  verrens. 

Virg. 

PwiJ'oj  T  (XHTCC  ^ctXfjrw  tova-x.  Heftod. 

'CO  <f*  avavra  xaT«vT«  jra^avra  rt  r*  tikSrov. 

Herm% 

The  lafs  fhriekM,  ftarte'd  up,  and  fhriek’d  again. 

Anonym. 

(r)  Let  the  merry  bells  ring  round, 

And  the  jocund  rebefcks  found, 

To  many  a  youth,  and  many  a  maid, 

Dancing  in  the  chequer’d  fhade.  ’  Milt.  Allegro. 

See  alfo  Gray’s  Progrefs  of  Poefy,  ftanza  3. 

(s)  Ac  veliit  in  foinnis  oculos  ubi  languida  preffit 
Node  quies,  nequicquam  avidos  extendere  curfu* 


Veile  videmnr : — et  in  me&iis  ©onatibus  aegri 
Succidimus,—  JEneij. 

See  alfo  Virg.  Georg,  lib.  3.  ver.  515,  fi6. 

(t)  For  this,  be  fure  to-night  thou  /halt  have  cramps, 
Side-ftitches  that  fhall  pen  thy  breath  up.  Urchins 

Shall  exorcife  upon  thee. - 

Profpero  to  Calyban  in  the  T »mpejl * 

See  Pope’s  Iliad,  XIII.  199,. 

( u ) - How  often  from  the  fteep 

Of  echoing  hill  or  thicket  have  we  heard 
Celeftial  voices,  to  the  midnight  air, 

Sole,—  or  refpOnfive  to  each  other’s  note, 
Singing  their  great  Creator  >. - Par.  Lojl yb.  4* 

And  over  them  triumphant  Death  his  dart 
Shook,— -but  delay’d  to  ftrike.  Jd. 

See  alfo  Horn.  OdyfT.  1.  9.  v.  290. 

Kx)  Thus  ft  retch’d  out,  huge  in  length,  the  arch  fiend 

Par.  Lojl . 

Monftrum  hobrendum,  informe,  ingens,  cui  lumen 
ademptum.  JEneid.  3. 

Et  magnos  membrorum  art  us,  mngna  offa,  lacer  tofque 
Exuit,  at(pie  ingens  media  confiftit  arena. 

JEneid.  v.  422. 

(y)  Hie  gelidi  fontes,  hie  mollia  prata,  Lycori, 

•Hie  nemus,  hie  ipfo  tecum  confumerer  asvo. 

Virg.  Eel.  10. 

Thedumb  fhall  fing;  the  lame  his -crutch  forego, 
And  leap,  exulting,  like  the  bounding  roe. 

Pope's  MeJJiah. 

See  Milton’s  defeription  'of  the  evening,  Par.  Loft* 
book  4.  ver.  598- — 609. 

Ye  gentle  gales  beneath  my  body  blow, 

And  foftly  lay  me  on  the  waves  below. 

Pope's  Sappho . 

»(z)  Strideriti  ftipula  miferumdifperdere  carmen. 

Virg.  Eel.  3. 

Immo  ego  Sardois  videar  tibi  amarior  herbis, 
Horridior  rufeo,  proje&a  vilior  alga. 

Virg.  Ed.  7. 

Neu  patrise  validas  in  vifeera  vertite  vires. 

Virg.  JEneid.  6. 

See  alfo  Milton’s  defeription  of  the  Lazar-laoufe  m  Pa* 
radife  Loft,  b.  1 1.  v.  477—492* 
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Of  the  for  in  this  art,  as  in  mufic,  concord  and  melody  ought 
Epopee  and  aiwayS  to  predominate.  And  we  find  in  fad,  that  good 
^  Drama.  p0ets  can  occafionajiy  exprefs  themfelves  fome  what  harffi- 
when  t^e  fubjed  requires  it,  and  yet  preferve  the 
fweetnefs  and  majefty  of  poetical  diftion.  Further,  the 
voice  of  complaint,  pity,  love,  and  all  the  gentler  affec¬ 
tions,  is  mild  and  mufical,  and  ihould  therefore  be  imi* 
tated  in  mufical  numbers ;  while  defpair,  defiance,  re¬ 
venge,  and  turbulent  emotions  in  general,  affume  an 
abrupt  and  fonorous  cadence.  Dignity  of  defcrip- 
tion  (a),  foJemn  vows  (b),  and  all  fentiments  that  pro¬ 
ceed  from  a  mind  elevated  with  great  ideas  (c),  require 
a  correfpondent  pomp  of  language  and  verification. — 
Laftly,  an  irregular  or  uncommon  movement  in  the 
verfe  may  fometimes  be  of  ufe,  to  make  the  reader  con¬ 
ceive  an  image  in  a  particular  manner.  Virgil,  defcri- 
bing  horfes  running  over  rocky  heights  at  full  fpeed, 
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begins  the  line  with  two  dadyls,  to  Imitate  rapidity,  Of  the 
and  concludes  it  with  eight  long  fyllables  i  Epopee  ani 

Saxa  per,  et  fcopUlos,  et  depreffas  convalles.  fatm  . 

4  .  Geor.\W,  276.  ^ 

which  is  a  very  unufual  meafure,  butfeems  well  adapted 
to  the  thing  expreffed,  namely,  to  the  defeent  of  the 
animal  from  the  hills  to  the  low  ground.  At  any  rate, 
this  extraordinary  change  of  the  rhythm  may  be  allow¬ 
ed  to  bear  fome  refemblance  to  the  animal’s  change 
motion,  as  it  would  be  felt  by  a  rider,  and  as  we  may 
fuppofe  it  is  felt  by  the  animal  itfelf. 

Other  forms  of  imitative  harmony,  and  many  other 
examples,  befides  thofe  referred  to  in  the  margin,  will 
readily  occur  to  all  who  are  converfant  in  the  writings- 
of  the  beft  verifiers,  particularly  Homer,  Virgil,  Mil- 
ton,  Lucretius,  Spenfer,  Dryden,  Shakefpeare,  Pope, 
and  Gray. 


Part  II.  Of  the-  DIFFERENT  SPECIES  of  POETRY,  with  their  Particular  - 

Principles. 


Sect.  I.  Of  Epic  and  Dramatic  Compactions. 

§  1.  The  Epopee  and  Drama  compared . 

of  HPRagedy  and  the  epic  differ  not  in  fubftantials :  in 
Critid/m.  x  both  the  fame  ends  are  propofed,  viz.  inftmCtion 

In  what  anC*  amu^ement>  anc*  *n  both  tile  *ame  mean  *s  em_ 
tragic  and  ployed,  viz.  imitation  of  human  aCtions.  They  differ 
epic  poetry  only  in  the  manner  of  imitating :  epic  poetry  employs 
agree,  and  narration  ;  tragedy  reprefents  its  faCts  as, palling  in  our 
™  w diff  r  :  in  the  former,  the  poet  introduces  himfelf  as  an 

Cf*  hiftorian  ;  in  the  latter,  he  prefents  his  aCtors,  and  ne¬ 
ver  himfelf. 

This  difference,  regarding  form  only,  may  be  thought 
flight:  but  the  effeCts  it  occafions  are  by  no  means  fo; 
for  what  we  fee  makes  a  deeper  impreffion  than  what 
we  learn  from  others.  A  narrative  poem  is  a  ftory  told 
by  another  :  faCts  and  incidents  paffing  upon  the  ltage, 
come  under  our  own  obfervation  ;  and  are  befide  much 
enlivened  by  aCtion  and  gefture,  expreflive  of  many  fen¬ 
timents  beyond  the  reach  of  language. 

A  dramatic  compofition  has  another  property,  in¬ 
dependent  altogether  of  aCtion;  which  is,  that  it  makes 
a  deeper  impreffion  than  narration  :  in  the  former,  per- 
fons  exprefs  their  own  fentiments;  in  the  latter,  fenti¬ 
ments  are  related  at  fecond-hand.  For  that  reafon,  Ari- 
chap,  ftotle,  the  father  of  critics,  lays  it  down  as  a  rule*,  That 
35.  fed.  6.  in  an  epic  poem  the  author  ought  to  take  every  op¬ 
portunity  of  introducing  his  aCtors,  and  of  confining 
the  narrative  part  within  the  narroweft  bounds.  Ho¬ 
mer  underftood  perfectly  the  advantage  of  this  method; 
and  his  poems  are  both  of  them  in  a  great  meafure 
dramatic.  Lucan  runs  to  the  oppofite  extreme  :  and 
is  guilty  of  a  ftill  greater  fault,  in  fluffing  hi3  Pharja - 


lla  with  cold  and  languid  reflections,  the  merit  of  which 
he  affumes  to  himfelf,  and  deigns  not  to  (hare  with  his 
aCtors.  Nothing  can  be  more  injudicioufly  timed,  than 
a  chain  of  fuch  reflections,  which  fufpend  the  battle  of 
Pharfalia  after  the  leaders*  had  made  their  fpeeches, 
and  the  two  armies  are  ready  to  engagef.  fZ/^7. 

Ariflotle,  from  the  nature  of  the  fable,  divides  tra-*™m  ,‘n.c’ 
gedy  into  Ample  and  complex  :  but  it  is  of  greater  mo-^J  t0  j 

ment,  with  refpeCt  to  dramatic  as  well  as  epic  poetry,.  ^  j 

to  found  a  diftin&ion  upon  the  different  ends  attained  Tragic  and 
by  fuch  compofitions.  A  poem,  whether  dramatic  oreP,c  P°etry 
epic,  that  has  nothing  in  view  but  to  move  the  paffions^1^^ 
and  to  exhibit  pi&ures  of  virtue  and  vice,  may  be  di¬ 
ll  inguiflied  by  the  name  of  pathetic  :  but  where  a  flory 
is  purpofely  contrived  to  illuflrate  fome  moral  truth, 
by  fhowing  that  diforderly  paffions  naturally  lead  to 
external  misfortunes,  fuch  compofition  may  be  deno¬ 
minated  moral .  Befide  making  a  deeper  impreffioii 

than  can  be  done  by  cool  reafoning,  a  moral  poem  does 
not  fall  fhort  of  reafoning  in  affording  conviction  :  the 
natural  connection  of  vice  with  mifery,  and  of  virtue 
with  happinefs,  may  be  illufl rated  by  flating  a  fad  as 
well  as  by  urging  an  argument.  Let  us  affume,  for 
example,  the  following  moral  truths :  That  difeord 
among  the  chiefs  renders  ineffectual  all  common  raea- 
fures;  and  that  the  confequences  of  a  fliglitly-founded 
quarrel,  foftered  by  pride  and  arrogance,  are  not  lefs 
fatal  than  thofe  of  the  groffeft  injury:  thefe  truths  may¬ 
be  inculcated  by  the  quarrel  between  Agamemnon  and 
Achilles  at  the  fiegeof  Troy.  If  faCts  or  circumftances 
be  wanting,  fuch  as  tend  to  roufe  the  turbulent  paf¬ 
fions,  they  muff  be  invented  ;  but  no  accidental  nor 
unaccountable  event  ought  to  be  admitted;  for  the  ne- 
ceffary  or  probable  connexion  between  vice  ancLmifery- 


is 


(a)  See  Virg.  Geor.  1.  328.  and  Homer,  Virgil,  and  Milton, pajfim.  See  alfo  Dry  den’s.  Alexander’s  Feaft* 

and  Gray’s  Odes.  '  -  .  / 

(b)  See  Virg.  jEneid,  IV.  24. 

(c)  Examples  are  frequent  in  the  great  authors.  See  Othello’s  exclamation-; 

- - - - - O  now  for  ever 

Farewell  the  tranquil  mind  1  &C.  43  3* 
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Of  the  ;s  not  learned  from  any  events  tut  what  are  naturally 
IJ.'aira."  occa)'u,!ied  by  the  charadlers  and  paffions  of  the  perfons 

■  -y -  represented,  adling  in  fuch  circumftanees.  A  real  event, 

of  which  we  fee  not  the  caufe,  may  afford  a  leffon,  up¬ 
on  the  prefumption  that  what  hath  happened  may  again 
happen  :  but  this  cannot  be  inferred  from  a  ftory  that 
is  known  to  be  a  fiction. 

Many  are  the  good  effects  of  fuch  compofitions.  A 
fuch  com  pat  l<jt'?  compofition,  whether  epic  or  dramatic,  tends 
rofitiwis."  t0  ,a  hablt.0f  Vlrtue’  by  exciting  us  to  do  what  is  right/ 
and  retraining  us  from  what  is  wrong.  Its  frequent 
piftures  of  human  woes  produce,  befide,  two  effedls, 
extremely  falutary :  they  improve  our  fympathy,  and 
fortify  us  to  bear  our  own  misfortunes.  A  moral  com¬ 
pofition  muff  obvioufly  produce  the  fame  good  effefts, 
becaufe  by  being  moral  it  ceafeth  not  to  be  pathetic  : 
it  enjoys  befides  an  excellence  peculiar  to  itfelf;  for  it 
pot  only  Improves  the  heart,  as  above-mentioned,  but 
tnftruas  the  head  by  the  moral  it  contains!  It  feems 
impoffible  to  imagine  any  entertainment  more  fuited 
to  a  rational  being,  than  a  work  thus  happily  illuftra- 
ting  fome  moral  truth  ;  where  a  number  of  perfons  of 
different  charadlers  are  engaged  in  an  important  action, 
fome  retarding,  others  promoting,  the  great  cataftrophe- 
and  where  there  is  dignity  of  ftyle  as  well  as  of  mat- 
ter.  A  work  of  this  kind  has  our  fympathy  at  com¬ 
mand,  and  can  put  in  motion  the  whole  train  of  the 
focial  affections :  our  curiofity  in  fome  feenes  is  ex¬ 
cited,  in  others  gratified ;  and  our  delight  is  confum- 
mated  at  the  clofe,.  upon  finding,  from  the  characters 
and  fituations  exhibited  at  the  commencement,  that 
every  incident  down  to  the  final  cataftrophe  is  natural; 
and  that  the  whole  in  conjunction  make  a  regular  chain 
of  caufes  and  effects, 

Confidering  that  an  epic  and  a  dramatic  poem  are  the 
fame  in  fubftance,  and  have  the  fame  aim  or  end,  one 
Will  readily  imagine,  that  fubjefts  proper  for  the  one 
mull  be  equally  proper  for  the  other.  But  coniidering1 
their  difference  as  to  form,  there  will  be  found  reafon 
>y  corr,e<a.  that  conjeaure,  at  leaft  in  fome  degree. 

InthJfH*  MaUy  may  indeed  be  treated  with  equal  ad. 

not  aiway»  vantaSe  m  either  form  :  but  the  fubjeds  are  itill  more 
fi’  for  tragic  nu7le1rous  for  which  they  are  not  equally  qualified  ; 

«r,d  epic  and  there  are  fubjefts  proper  for  the  one  and  not  at  all 
for  the  other.  To  give  fome  flight  notion  of  the  dif- 
iereuce?  as  there  is  no  room  here  for  enlarging  upon 
eve^r  article,  we  obferve,  that  dialogue  is  better  qua- 
Wied  for  exprefling  fentiments,  and  narrative  for  dif- 
playing  fads.  Hero  ifro,  magnanimity,  undaunted 

courage,  and  other  elevated  virtues,  figure  beft  in  ac- 
tion  :  tender  Npafirons,  and  the  whole  tribe  of  fympa- 
thetic  affedtions, 'figure  beft  in  fentiments  It  clearly 
follows,  that  tender  paffions- are  more  peculiarly  the  pro- 
grand  and  heroic  adions  of  epic  poetry. 

I  he  epic  poem  is  univerfally  allowed  to  be  *,  of 
all  poetical  works,  the  moft  dignified,  and,  at  the  faine 
time,  the  moft  difficult  in  execution.  To  contrive  a 
ltory  which  fhall  pleafe  and  intereft  all  readers,  by  be- 
mg  at  once  entertaining,  important,  and  iilftrudlive  ; 
to  fill  it  with  fmtable  incidents;  to  enliven  it  with  a 
variety  of  characters  and  of  deferiptions  ;  and,  through¬ 
out  a  long  work,  to  maintain  that  propriety  of  fenti- 
ment,  and  that  elevation  of  ftyle,  which  the  epic  cha¬ 
racter  requires,  is  unqueftionably  the  higheft  effort  of 
-poetical  genius.  _ 

Vo i.  XV.  Part  I, 
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“  The  fction  or  fubjedl  of  the  epic  poem  muft  be  Of  the 
great  and  interefting'.  Without  greatnefs  it  would  notE*  °Pee  an<* 
have  fufficient  importance  either  to  fix  our  attention  or  Drama‘  , 
to  juftify  the  magnificent  apparatus  which  the  poet  be-  80 
itows  bn  it.  This  is  fo  evidently  requifite  as  not  to  re- The  proper 

in n  •  nnrl  _ _  7  i  / I  nf 
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*  ...  1L*  1  ins  is  lo  evidently  requihte  as  not  to  re- The  propi 

qilne  llluftration  ;  and,  indeed,  hardly  any  who  have 
attempted  epic  poetry  have  failed  inchoofing  fomefub-^ic 
Jett  Efficiently  important,  either  by  the  nature  of  the  ac-  P 
tlon  or  by  the  fame  of  the  perfonages  concerned  in  it. 

1  he  fame  of  Homer’s  heroes,  and  the  confequences  ofdift 
leniion  between  the  greateft  of  them,  is  a  fubjeft  im¬ 
portant  in  itfelf,  and  muft  have  appeared  particularly 
lo  to  his  countrymen,  who  boafted  their  defceiit  from 
thofe  heroes.  The  fubjeft  of  the  iEneid  i5  ftill  greater 
than  that  of  the  Iliad,  as  it  is  the  foundation  of 
the  molt  powerful  empire  that  ever  was  eftabliffied  upon 
this  globe  ;  an  event  of  much  greater' importance  than 
the  deitruCtion  of  .a  city,  or  the  anger  of  a  femibarba- 
rous  warrior.  But  the  poems  of  Homer  and  Virgil 
tali  in  this  refpedt  infinitely  ftort  of  that  of  Milton. 

Before  the  greatnefs  difplayed  in  Paradife  Loft,  it 

«vlveenTff  r0KffAed  1  T*  w  othergrcatnef3  brinks?.  >*„>=** 
?  y*  ybe  fubjeft  of  the  Enghfli  poet  is  not  the  L'fr  <f 
deitruCtion  of  a  city,  the  conduit  of  a  Colony,  or  the  M,Um- 
foundation  of  an  empire  :  it  is  the  fate  of  worlds, 
the  revolutions  of  heaven  and  earth  ;  rebellion  againft 
the  Supreme  King,  raifed  by  the  higheft  order  of  crea¬ 
ted  beings  ;  the  overthrow  of  their  hoft,  and  the  pu¬ 
nishment  of  their  crime  ;  the  creation  of  a  new  race 
ot  reafonable  creatures  ;  their  original  happinefs  and 
innocence,  their  forfeiture  of  immortality,  and  their 
reitoration  to  hope  and  peace.” 

An  epic  poem,  however,  is  defedlive  if  its  adlion  be 
not  interefting  as  well  as  great ;  for  a  narrative  of  mere 
valour  may  be  fo  Conftruaed  as  to  prove  cold  and  tlre- 

fomefLib-ecflld!,.  ^ePend  orl  the  baPPX  choice  of*  £ia;r^i 
.  ..  e  Ebject,  which  fhall  by  its  nature  intereft  the  pu- fu,ra. 

bhc  •  as  when  the  poet  feleaS  for  his  hero  one  who 
is  the  founder,  or  the  deliverer,  or  the  favourite  of  his 
nation;  or  when  he  writes  atcliievements  that  have 
been  highly  celebrated,  or  have  been  connedled  with 
important  confequences  to  any  public  caufe.  Moft 
oi  the  great  epic  poems  are  abundantly  fortunate  in 
this  refpedt,  and  muft  have  beef,  very  interefting  to 
thofe  ages  in  which  they  wire  compofed.”  The  fubiedt 
o  the  Paradife  Loft,  as  it  is  infinitely  greater,  muft 
likewrfe  be  eonfidered  as  more  univerfally-  interefting 
than  that  of  a„y  other  poem.  “  We  all  feel  the  eft 
fedts  of  Adam  s  tranfgreffion  ;  we  all  fin  like  him,  and 
ike  him  muft  all  bewail  our  offences.  We  have  reft- 

iV,  w  Vn  rdl0US  enem‘eS  111  the  faUen  angcls,  and  in 
the  b.effed  fpints  we  have  guardians  and  friends  ;  in 

the  redernprton  of  mankind  we  hope  to  be  included  ; 
m  the  defcnption  of  heaven  and  Kell  we  are  furelv  in- 
terefted,  as  we  are  all  to  refide  hereafter  either  in  the 
regions  of  Horror  orlftifs.” 

»  “  chief  circumftance  Whieh  renders  an  epic  poem  Cfrcum- 
intereftingf,  and  which  tends  to  intereft  not  one  acre  ffi»Dces 
or  countiy  alone,  but  all  readers,  is  the  fkilful  condutft  ch,ef.y  inr 
of  the  author  in  the  management  of  his  fuhiedf.  His^';^1"6  m 
plan  muft  comprehend  many  affefting  incidenls.  Ref  B/XZV 
may  fometimes  be  awful  and  auguil;  he  muft  often 
be  tender  and  pathetic  ;  he  muft  give  us  gentle  and 
pleafing  feenes  of  love,  friendffiip,  and  affedrion.  The 
more  that  an  -epic  poem  abounds  with  fituations  which 
^ c  awaken 
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awaken  the  feelings  of  humanity,  it  is  the  more  inte¬ 
rring.  In  this  refpeft  perhaps  no  epic  poets  have 
been  10  happy  as  Virgil  and  Taffo.  The  plan  of  the 
Paradife  Lojl  comprifes  neither  human  anions  nor 
human  manners.  The  man  and  Woman  who  aft  and 
fuffer,  are  in  a  ftate  which  no  other  man  or  woman 
can  ever  know.  The  reader  finds  no  tranfaftion  in 
which  he  can  be  engaged ;  beholds  no  condition  in 
which  he  can  by  any  effort  of  imagination  place  lnm- 
felf .  he  has  therefore  little  natural  cunofity  or  fym- 

A^queftion  has  been  moved,  Whether  the  nature  of 
the  epic  poem  does  not  require  that  the  hero  fhould  be 
ultimately  fuccefsful  >  To  this  queftion  Johnfon  rep hes, 
that  “  there  is  no  reafon  why  the  hero  fhould  not  be 
unfortunate,  except  eftabliflied  praftice^fince  fuccefs 
and  virtue  do  not  neceffanly  go  together.  M°ft  c 
tics,  however,  are  of  a  diflereut  opinion,  and  hold  fuc- 
cefs  to  be,  if  not  the  neceflary,  at  leaf!  the  rnoft  pro¬ 
per  iflue  of  an  epic  poem.  An  unhappy  conclufion 
deprefTes  the  mind,  and  is  oppofite  to  the  elevating 
emotions  which  belong  to  this  fpecies  of  poetry.  Ter- 
ror  and  companion  are  the  proper  fuojefts  of  tragedy ; 
but  as  the  epic  is  of  larger  extent  it  were  too  much, 
if  after  the  difficulties  and  troubles  which  commonly 
abound  in  the  progrefs  of  the  poem,  the  author  fhould 
bring  them  all  at  laft  to  an  unfortunate  conclufion.  We 
know  not  that  any  author  of  name  has  held  this  courfe 
except  Lucan  ;  for  in  the  Paradife  Lojl,  as  Adam  s  de¬ 
ceiver  is  at  laft  crufhed,  and  he  himfelf  reftored  to  the 
favour  of  his  maker,  Milton’s  hero  muft  be  confidered 

as  finally  fuccefsful.  , 

We  have  no  occafion  to  fay  more  of  the  epic,  con¬ 
fidered  as  peculiarly  adapted  to  certain  fubjefts,  and  to 
be  condufted  according  to  a  certain  plan.  But  as  dra¬ 
matic  fubjefts  are  more  complex,  it  is  neceflary  to  take 
a  narrower  view  of  them.  They  are  either  the  light 
and  the  gay,  or  the  grave  and  afFefting,  incidents  of 
human  life.  The  former  conftitute  the  fubjeft  of  co 
medv,  and  the  latter  of  tragedy. 

As  great  andferious  objefts  command  more  attention 
than  little  and  ludicrous  ones  ;  as  the  fall  of  a  hero 
interefts  the  public  more  than  the  marriage  of  a  pri¬ 
vate  perfon  ;  tragedy  has  been  always  held  a  more  dig¬ 
nified  entertainment  than  comedy.  The  firft  thing  re¬ 
quired  of  the  tragic  poet  is,  that  he  pitch  npon  fome 
moving  and  interefting  ftory,  and  that  he  condua  it 
in  a  natural  and  probable  manner.  For  we  muft  ob- 
ferve,  that  the  natural  and  probable  are  more  eflential 
to  tragic  than  even  to  epic  poetry.  Admiration  is  ex¬ 
cited  by  the  wonderful ;  but  paffion  can  be  raifed  o  y 
by  the  irapreffions  of  nature  and  truth  upon  the  mind. 

The  fubieft  beft  fitted  for  tragedy  is  where  a  man 
has  himfelf  been  the  caufe  of  his  misfortune  ;  not  fo 
as  to  be  deeply  guilty,  nor  altogether  innocent  the 
misfortune  muft  be  occafioned  by  a  fault  incident  to 
human  nature,  and  therefore  in  fome  degree  venial. 
Such  misfortunes  call  forth  the  focial  affeftions,.  and 
warmly  intereft  the  fpeftator.  An  accidental  mis  01- 
tune,  if  not  extremely  Angular,  doth  not  greatly  move 
our  pity:  the  perfon  who  fuffers,  being  innocent,  is  freed 
froin  the  greateft  of  all  torments,  that  anguilh  of  mind 
which  is  occafioned  by  remorfe.  An  atrocious  crimi¬ 
nal  on  the  other  hand,  who  brings  misfortunes  upon 
fcimfclf,  excites  little  pity,  for  a  different  reafon ;  his 
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remorfe,  it  is  true,  aggravates  his  diftrefs,  and  fwells  Of  the 
the  firft  emotions  of  pity  ;  but  then  our  hatred  of  himW^"4 
„„  ,  KUndimr  with  pity,  blunts  Us  edge  con-, _ , 


m 

ic 


as  a  criminal  blending  with  pity,  blunts  its  edge  con- _ 

fiderably.  Misfortunes  that  are  not  innocent,  nor 
highly  criminal,  partake  the  advantages  of  each  ex¬ 
treme  :  they  are  attended  with  remorfe  to  embitter  the 
diftrefs,  which  raifes  our  pity  to  a  gieat  height  ;  and 
the  flight  indignation  we  have  at  a  venial  fault  de¬ 
tracts  not  fenfibly  from  our  pity.  _  The  happieft  of  all 
fubjefts  accordingly  for  raifing  pity,  is  where  a  man 
of  integrity  falls  into  a  great  misfortune  by  doing 
an  aftion  that  is  innocent,  but  which,  by  fome  fin- 
gular  means,  is  conceived  by  him  to  be  criminal :  his 
remorfe  aggravates  his  diftrefs ;  and.  our  compaffion, 
unreftrained  by  indignation,  knows  no  bounds.  Pity 
comes  thus  to  be  the  ruling  paffion  of  a  pathetic  tra¬ 
gedy  ;  and,  by  proper  reprefentation,  may  be  raifed 
to  a  height  fcarce  exceeded  by  any  thing  felt  in  real 
life.  A  moral  tragedy  takes  in  a  larger  field  ;  as  it  not 
only  exercifes  our  pity,  but  raifes  another  paffion, 
which,  though  felfifh,  deferves  to  be  cherifhed  equally 
with  the  focial  affeftion.  The  paffion  we  have  in  view 
is  fear  or  terror ;  for  when  a  misfortune  is  the  natural 
confequence  of  fome  wrong  bias  in  the  temper,  every 
fpeftator  who  is  confcious  of  fuch  a  bias  in  himfelf 
takes  the  alarm,  and  dreads  his  falling  into  the  fame 
misfortune  :  and  by  the  emotion  of  fear  or  terror,  fre¬ 
quently  reiterated  in  a  variety  of  moral  tragedies,  the 
fpeftators  are  put  upon  their  guard  againft  the  diforders 
of  paffion. 

The  commentators  upon  Ariftotle,  and  other  critics, 
have  been  much  gravelled  about  the  account  given  of 
tragedy  by  that  author :  “  That  by  means  of  pity 
and  terror,  it  refines  or  purifies  in  us  all  forts  of  paffion.” 
But  no  one  who  has  a  clear  conception  of  the  end  and 
effefts  of  a  good  tragedy,  can  have  any  difficulty  about 
Ariftotle’ s  meaning  :  Our  pity  is  engaged  for  the  per- 
fons  reprefented;  and  our  terror  is  upon  our  own  account. 

indeed  is  here  made  to  ftand  for  all  the  fympathe 
tic  emotions,  becaufe  of  thefe  it  is  the  capital.  There 
can  be  no  doubt,  that  our  fympathetic  emotions  are  re¬ 
fined  or  improved  by  daily  exercife  ;  and  in  what  manner 
our  other  paffions  are  refined  by  terror,  has  been  juft  now 
faid.  One  thing  is  certain,  that  no  other  meaning  can 
juftly  be  given  to  the  foregoing  doftrine  than  that  now 
mentioned  ;  and  that  it  was  really  Ariftotle  s  meaning, 
appears  from  liis  13th  chapter,  where  he  delivers  feve- 
ral  propofitions  conformable  to  the  doftrine  as  here  exr 
plained.  Thefe,  at  the  fame  time,  we  take  liberty  to 
mention;  becaufe,  fo  far  as  authority  can  go,  they 
confirm  the  foregoing  reafoning  .  about  fubjefts  proper 
for  tragedy.  The  firft  propofition  is,  That  it  being 
the  province  of  tragedy  to  excite  pity  and  terror,  an 
innocent  perfon  Ming  into  adverfity  ought  never  to  be 
the  fubjeft.  This  propofition  is  a  neceflary  confe¬ 
quence  of  his  doftrine  as  explained :  a  fubjeft  of  that 
nature  may  indeed  excite  pity  and  terror  ;  but  the  for¬ 
mer  in  an  inferior  degree,  and  the  latter  in  no  degiee 
for  moral  inftruftion.  The  fecond  propofition  is,  That 
the  hiftory  of  a  wicked  perfon  in  a  change  from  m > 
fery  to  happinefs  ought  not  to  be  reprefented ;  which 
excites  neither  terror  nor  compaffion,  nor  is  agreeable 
in  any  refpeft.  The  third  is,  That  the  misfor¬ 
tunes  of  a  wicked  perfon  ought  not  to  be  reprefent¬ 
ed :  fuch  reprefentation  may  be  agreeable  in  fome 
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of  the  meafure  upon  a  principle  of  juftice  ;  but  it  will  not 
Epopee  and move  our  pity;  nor  any  degree  of  terror,  except  in 
^Urama.  ^  fame  vicioUS  difpofition  with  the  perfon 

rcprefented.  The  laft  propofition  is,  That  the  only 
Chara&er  fit  for  reprefentation  lies  in  the  middle,  nei¬ 
ther  eminently  good  nor  eminently  bad  ;  where  the 
misfortune  is  not  the  effe&  of  deliberate  vice,  but  of 
fome  involuntary  fault,  as  our  author  expreffes  it.  The 
Only  objection  we  find  to  Ariftotle’s  account  of  tra¬ 
gedy,  is,  that  he  confines  it  within  too  narrow  bounds, 
by  refufing  admittance  to  the  pathetic  kind :  for  if 
terror  be  effcntial  to  tragedy,  no  reprefentation  deferves 
that  name  but  the  moral  kind,  where  the  misfortunes  ex¬ 
hibited  are  caufed  by  a  wrong  balance  of  mind,  or  fome 
difordcr  in  the  internal  conftitution-:  fuch  misfortunes  al¬ 
ways  fugged  moral  inftru&ion;  and  by  fuch  misfortunes 
only  can  terror  be  excited  for  our  improvement. 

Thus  Ariftotle’s  four  propofitions  above-mentioned 
relate  folely  to  tragedies  of  the  moral  kind.  Thofe 
Of  the  pathetic  kind  are  not  confined  within  fo  narrow 
limits  :  fubje&S  fitted  for?  the  theatre  are  not  in  fuch 
plenty  as  to  make  us  reje6l  innocent  misfortunes  which 
roufe  our  fympathy,  though  they  inculcate  no  moral. 
With  refpeft  indeed  to  the  fubje6ls  of  that  kind,  it 
may  be  doubted,  whether  the  conclufion  ought  not 
always  to  be  fortunate.  Where  a  perfon  of  integrity 
is  reprefented  as  fuffering  to  the  end  under  misfortunes 
purely  accidental,  wie  depart  difeontented,  and  with 
fome  obfeure  fenfe  of  injuftice  :  for  feldom  is  man  fo 
fubmiflive  to  Providence,  as  not  to  revolt  againft  the 
tyranny  and  vexations  of  blind  chance ;  he  will  be 
tempted  to  fay,  this  ought  not  to  be.  We  give  for 
an  example  the  Romeo  and  ' Juliet  of  Shakefpeare,  where 
the  fatal  cataftrophe  is  ocCafioned  by  Friar  Laurence’s 
coming  to  the  monument  a  minute  too  late  ;  we  lire 
vexed  at  the  unlucky  chance,  and  go  away  diflatisfieJ. 
Such  impreflions,  which  ought  not  to  be  cherifhed,  are 
a  fufficient  reafon  for  excluding  {lories  of  this  kind  from 
g  the  theatre. 

The  impro.  The  misfortunes  of  a  virtuous  perfon,  arifing  from 
per  ufe  of  neccffary  caufes,  or  a  chain  of  Unavoidable  circumllances, 
deftiny  in  as  they  excite  a  notion  of  deiliny,  are  equally  unfatisfac- 
tr  leeches^  ^01T  to  human  mind.  A  metaphyfician  in  his  clo- 

fet  may  reafon  himfelf  into  the  belief  of  fate,  or  what  in 
modern  language  is  called  pbihfophical  necejftty  ;  but  the 
feelings  of  the  heart  revolt  againft  that  do&rine  ;  and 
we  have  the  confeflion  of  the  two  ablell  philofophers  by 
whom  it  was  ever  maintained,  that  men  condufl  them- 
felves  through  life  as  if  their  will  were  absolutely  free, 
and  their  adlions  no  part  of  a  chain  of  neceffary  caufes 
and  effedls.  As  no  man  goes  to  the  theatre  to  ftudy 
metaphyfics,  or  to  diveft  himfelf  of  the  common  feelings 
*of  humanity,  it  is  impoflible,  whatever  be  his  philoio- 
phical  creed,  that  he  ihould  contemplate  without  horror 
and  difguft  an  innocent  perfon  fuffering  by  mere  deftiny. 
A  tragedy  of  uncommon  merit  in  every  other  refpedt 
may  indeed  be  endured,  nay  perhaps  admired,  though 
fuch  be  its  cataftrophe ;  becaufe  no  work  of  man  was 
-ever  perfeft  ;  and  becaufe,  where  imperfe&ions  are  una¬ 
voidable,  a  multitude  of  excellencies  may  be  allowed  to 
cover  one  fault :  but  we  believe  the  mifery  of  an  inno¬ 
cent  perfon  refulting  from  a  chain  of  unavoidable  cir- 
cumftances  has  neve^  been  confidered  as  a  beauty  by 
minds  unperverted  by  a  falfe  philofophy.  “  It  muft  be 
Blair,  acknowledged  *  that  the  fubje£L  of  the  ancient  Greek 
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tragedies  were  frequently  founded  on  mere  deftiny  aild  ^ 
inevitable  misfortunes.  In  the  courfe  of  the  drama  ma- 
ny  moral  fentiments  occurred  ;  but  the  only  inftru&ion  ^ 

which  the  fable  conveyed  was,  that  reverence  was  due 
to  the  gods,  and  fubmiffion  to  the  decrees  of  fate.  Mo¬ 
dem  tragedy  has  aimed  at  a  higher  objeft,  by  becoming 
more  the  theatre  of  paflion ;  pointing  out  to  men  the 
confequences  of  their  own  mifoondud,  fhowing  the  dire¬ 
ful  effefts  which  ambition,  jealoufy,  love,  refentment, 
and  other  fuch  ftrong  emotions,  when  mifguided  or  left 
unreftrained,  produce  upon  human  life.  An  Othello, 
hurried  by  jealoufy  to  murder  his  innocent  wife  ;  a  Jaf- 
fier  enfnared  by  refentment  and  want  to  engage  in  a 
confpiracy,  and  then  flung  with  remorfe  and  involved 
in  ruin  ;  a  Siffredi,  through  the  deceit  which  he  employs 
for  public-fpirited  ends,  bringing  deftru&ion  on  all 
whom  he  loved  :  thefe,  and  fuch  as  thefe,  are  the  exam¬ 
ples  which  Tragedy  now  difplays  to  public  view;  and  by 
means  of  which  it  inculcates  On  men  the  proper  govern¬ 
ment  of  their  paflion s.”  86 

There  is  indeed  one  Angular  drama,  in  which  deftiny  How  it  is 
is  employed  in  a  manner  very  different  from  that  in  ^ 

which  it  was  ufed  by  the  poets  of  Greece  and  Rome.  th(f 
It  is  Schiller’s  Tragedy  of  the  Robbers,  of  which  “timbers, 
hero,  endowed  by  nature  (as  the  tranflator  of  the  piece 
obferves)  with  the  moil  generous  feelings,  animated  by 
the  higlieft  fenfe  of  honour,  and  fufceptible  of  the  warm- 
eft  affe&ions  of  the  heart,  is  driven  by  the  perfidy  of  a 
brother,  and  the  fuppofed  inhumanity  of  his  father,  into  . 
a  flate  of  confirmed  mifanthropy  and  defpair.”  He  wiftt- 
es  that  he  “  could  blow  the  trumpet  of  rebellion  through 
all  nature ;  that  he  could  extinguiih  with  one  mortal 
blew  the  viperous  race  of  men  ;  and  that  he  could  fo 
ftrike  as  to  deftroy  the  germ  of  exiflence.”  In  this  fitu- 
ation  he  is  hurried  on  to  the  perpetration  of  a  feries  of 
crimes,  which  find  from  their  very  magnitude  and  atro¬ 
city  a  recommendation  to  his  diftempered  mind.  Sen- 
fible  all  the  while  of  his  own  guik,  and  fuffering  for  that 
guilt  the  fevereft  pangs  of  remorfe,  he  yet  believes  him¬ 
felf  an  inftrument  of  vengeance  in  the  hand  of  the  Al¬ 
mighty  for  the  puniftiment  of  the  crimes  of  others.  In 
thus  accomplifhing  the  dreadful  deftiny  which  is  preferi- 
bed  for  him,  he  feels  a  fpecies  of  gloomy  fatisfa&ion,  at 
the  fame  time  that  he  confiders  himfelf  as  doomed  to  the 
performance  of  that  part  in  life  which  is  to  confign  hr3 
memory  to  infamy'  and  his  foul  to  perdition.  After 
burning  a  town,  he  exclaims,  “  O  God  of  vengeance ! 
am  I  to  blame  for  this  ?  Art  thou  to  blame,  O  Father 
of  Heaven  !  when  the  inftruments  of  thy  wrath,  the  pef- 
tilence,  flood,  and  famine  overwhelm  at  once  the  righte¬ 
ous  and  the  guilty  ?  Who  can  command  the  flames  to 
flay  their  courfe,  to  deftroy  only  the  noxious  vermin,  and 
fpare  the  fertile  field  ?”  yet  with  the  fame  breath  lie  ac- 
cufes  himfelf  of  extreme  criminality  for  “  prefumptuouf- 
ly  wielding  the  fword  of  the  Moft  High  !”  He  fre¬ 
quently  laments  in  the  moft  affe&ing  manner  the  lofs  of 
his  innocence,  wiflies  that  “  he  could  return  into  the 
womb  that  bare  him,  that  he  hung  an  infant  at  the 
bread,  that  he  were  born  a  Nbeggar,  the  meaneft  hind,  a 
peafant  of  the  field.”  He  confiders  himfelf  as  the  outcaft 
of  Heaven,  and  finally  reje&ed  by  the  Father  of  mercy; 
yet  he  tells  the  band  of  robbers  whom  he  commanded, 
that  the  “  Almighty  honoured  them  as  agents  in  his 
hands  to  execute  his  wonderous  purpofes;  employed  them 
as  his  angels  to  execute  his  Hern  decrees, and  pour  the  vials 
C  c  2  of 
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Of  the  of  his  wrath;”  and  in  a  very  folemn  prayer,  he  fuppofes 
Epopee  andtll2t  «<  the  God  who  ruleth  over  all  had  decreed  that  he 
.  Drama'  fhould  become  the  chief  of  thefe  foul  murderers. 

' - - -  «  It  will  be  allowed,  fays  the  tranflator,  that  the 

imagination  could  not  have  conceived  a  fpeftacle  more 
deeply  intending,  more  powerfully  affeAmg  to  the  mind 
of  man,  than  that  of  a  human  bang .thus  charafltenfed 
and  afting  under  fuch  impreffions.  1  he  compaffionate 
inter  eft  which  the  mind  feels  m  tlie  emotions  or  fuffeimga 
of  the  guilty  perfon,  is  not  dimiaiftied  by  the  obfervation, 
that  he  ads  under  an  impreffion  of  inevitable  deftiny ; 
on  the  contrary,  there  is  fomething  m  our  nature  which 
leads  us  the  more  to  compaffionate  the  inftrument  of 
tliofe  crimes,  that  we  fee  him  conuder  lnmfelf  us  bound 
to  guilt  by  fetters,  which  lie  has  the  conflant  wiffi,  but 

not  the  ftrength,  to  break/  , 

This  is  indeed  true:  we  fympathife  with  the  hero 
of  the  Robbers,  not  only  on  account  of  his  exalted  fen- 
timents  and  his  inflexible  regard  to  the  abftrad  princi¬ 
ples  of  honour  and  juftice,  but  much  more  for; that  ■ dii- 
order  of  intelled  which  makes  him  fuppofe  his  deftiny  . 
fixed  and  unalterable,”  at  the  very  time  that  he  is  torn 
with  remorfe  for  the  perpetration  of  thofe  crimes  by 
which  he  believed  it  to  be  fulfilling.  Deftiny,  however, 
is  not  in  this  tragedy  exhibited  asteal>  but  merely  as 
the  phantom  of  a  dillempered  though  noble  mind.  Had 
the  poet  reprefented  his  hero  as  mfaB  decreed  by  God, 
or  bound  by  fate,  to  head  a  band  of  foul  murderers,  and 
to  commit  aferies  of  the  moft  atrocious  crimes;  though 
our  pity  for  him  might  not  have  been  leffened,.  the  im¬ 
preffions  of  the  whole  piece  on  the  mind  could  have 
been  only  thofe  of  horror  and  difguft  at  what  would 
have  appeared  to  us  the  unequal  ways  of  providence. 

The  Tragedy  of  the  Robbers  is  a  linking  mftance  of 
the  fub-eft  the  juftuefs  of  Dr  Blair’s  criticifm,  m  oppofition  to  that 
of  tragedy  f  Kames.  His  lordfliip  holds  that  it  is  effential 

(hould  haveto  a  d  tragedy,  that  its  principal  fads  be  borrowed 
s  founds.  from8hift  .  becaufe  a  mixture  of  known  truth  with 
the  fable  tends  to  delude  us  into  a  convidmn  of  the  re¬ 
ality  of  the  whole.  The  Doctor  coniiders  this  as  a 
matter  of  no  great  confequence  ;  for  “  it  is  proved  by 
experience,  that  a  fi&itious  tale,  if  properly  conduded, 
wiU  melt  the  heart  as  much  as  any  real  hiftory ,  this 
obfervation  is  verified  in  the  Robbers.  It  is  indeed  a 
very  irregular  drama,  and  perhaps  could  not  be  aded  on 
a  Britifh  theatre.  But  although  the  whole  is  known  to 
be  a  fidion,  we  believe  there  are  few  effufions  of  human 
genius  which  more  powerfully  excite  the  emotions  of 
terror  and  pky. '  Truth  is  indeed  congenial  to  the  mind; 
and  when  a  fubjed  proper  for  tragedy  occurs  m  hiftory 
or  tradition,  it  is  perhaps  better  to  adopt  it  than  to  in- 
vent  one  which  has  no  fuch  foundation.  But  in  choo- 
fing  a  fubjed  which  makes  a  figure  in  hiftoiy,  g^fter 
precaution  is  necefihry  than  where  the  whole  is  a  fidion. 
In  the  latter  cafe,  the  author  is  under  noreftramt  other 
than  that  the  charaders  and  incidents  be  juft  copies  of 
nature.  But  where  the  ftory  is  founded  on  truth,  no 
circumftances  muft  be  added,  but  fuch  as  conned  natu- 
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rally  with  what  are  known  to  be  true ;  hiftory  may  be  Of  che 
fupplied,  but  muft  not  be  contradided.  Further,  the  EP°S*e  and 
fubjed  chofen  muft  be  diftant  in  time,  or  at  leaft  in  place^ 
for  the  familiarity  of  recent  perfons  and  events  ought  to 
be  avoided  Familiarity  ought  more  efpecially  to  be. 
avoided  in  an  epic  poem,  the  peculiar  charader  of  which, 
is  dignity  and  elevation  :  modern  manners  make  but  a 
poor  figure  in  fuch  a  poem.  Their  fiuniliarity  unquali¬ 
fies  them  for  a  lofty  fubjed.  The  dignity  of  them  will 
be  better  underftood  in  future  ages,  when  they  are  no 
longer  familiar. 

After  V.oltaire,  no  writer,  it  is  probable,  will  think 
of  rearing'  an  epic  poem  upon  a  recent  event  in  the 
hiftory  of  his  own  country.  But  an  event  of  that  kind 
is  perhaps  not  altogether  unqualified  for  tragedy  :  it 
was  admitted  in  Greece;  and  Shakefpeare  has  employed 
it  fuccefsfully  in  feveral  of  his  pieces.  One  advantage 
it  poffeffes  above  fidion,  that-of  more  readily  engaging 
our  belief,  which  tends  above  any  other  particular  to 
raife  our  fympathy.  The  fcene  of  comedy  is  generally 
laid  at  home  :  familiarity  is  no  objedion ;  and  we  are 
peculiarly  fenfible  of  the  ridicule  of  our  own  manners. 

After  "a  proper  fubjed  is  cliofen,  the  dividing  it  into  How  a 
parts  requires  fome  art.  The  conclufion  of  a  book  in^^ 
an  epic  poem,  or  of  an,  ad  in  a  play,  cannot  be  altoge-  ,iv  ded  in_ 
ther-  arbitrary  ;  nor  be  intended  for  fo  flight  a  purpofe  to  a&s;  and 
as  to  make  the  parts  of  equal  length.  The  fuppofed  how  many 
paufe  at  the  end  of  every  book,  and  the  real  paufe  at*^" 
the  end  of  every  ad,  ought  always  to  coincide  with  fome  havc. 
paufe  in  the  adion.  In  this  refped,  a  dramatic  or  epic  Elem.  of 
poem  ought  to  refemble  a  fentence  or  period  in  language,  Critkifm% 
divided  into  members  that  are  diftinguiftied  from  eachch-  . 
other  by  proper  paufes;  or  it  ought  to  refemble  a  piece 
of  mufic,  having  a  full  clofe  at  the  end,  preceded  by  im- 
perfed  clofes  that  contribute  to  the  melody.  The  dir 
vifion  of  every  play  into  five  ads  has  no  other  founda¬ 
tion  than  common  pradice,  and  the  authority  of  Ho¬ 
race  (d).  It  is  a  divifion  purely  arbitrary;  there  is  no¬ 
thing  in  the  nature  of  the  compofition  which  fixes  this 
number  rather  than  any  other;  and  it  had  been  much, 
better  if  no  fuch  number  liad  been  afcertained.  But, 
fince  it  is  afcertained,  every  ad  in  a  dramatic  poem 
ought  to  clofe.  with  fome  incident  that  makes  a  paufe  in 
the  adion for  otherwife  there  can  be  no  pretext  for 
interrupting  the  reprefentation.  It  would  be  abfurd  to 
break  off  in  the  very  heat  of  adion ;  againft  which  every 
one  would  exclaim:  the  abfurdity  ftill  remains  where  the 
adion  [relents,  if  it  be  not  adually  fufpended  for  fome 
time.  *This  rule  is  alfo  applicable  to  an  epic  poem: 
though  in  it  a  deviation  from  the  rule  is  lefs  remarkable; 
becaufe  it  is  in  the  reader’s  power  to  hide  the  abfurdity  ^ 
by  proceeding  inftantly  to  another  book.  The  firft  book 
cf  Paradife  Loft  ends  without  any  clofe,  perfed  or  in# 
perfed  :  it  breaks  off  abruptly,  where  Satan,  feated  on 
his  throne,  is  prepared  to  harangue  the  convocated  hoft 
of  the  fallen  angels ;  and  the  fecond  book  begins  with 
the  fpeech.  Milton  feems  to  have  copied  tlie  jEneid, 
of  which  the  two  firft  books  are  divided  much  in  die 

fame 


i 


(pj  jfeve  minor,  neu  fit  quinto  QroduBior  aBu 

Fabula.  Ue  Arte  Poetica. 


If  you  would  have  your  play  deferve  fuccefs. 
Give  it  five  ads  complete,  nor  more  nor  lefs. 


Francis 


Drama. 

The  object 
of  comedy 


Parr.  II,  POE 

Of  the  fame  manner.  Neither  is  there  any  proper  paufe  at  the 
EWeiand  end  of  the  feventh  book  of  Paradtfe  Loft,  nor  at  the 
end  of  the  eleventh.  In  the  Iliad  little  attention  is 
given  to  this  rule. 

Befides  tragedy,  dramatic  poetry  comprehends  co¬ 
medy  and  farce.  Thefe  are  fufficiently  diftinguifhed 
from  tragedy  by  their  general  fpirit  and  ftrain.  “  While 
pity  and  terror,  and  the  other  ftrong  paftions,  form  the 
province  of  the  tragic  mufe,  the  chief  or  rather  foie  in- 
ftrument  of  comedy  and  farce  is  ridicule.”  Thefe  two 
fpecies  of  compofition  are  fo  perpetually  running  into 
each  other,  that  we  fhall  not  treat  of  them  feparately ; 
{nice  what  is  now  known  by  the  name  of  farce  differs  in 
nothing  effential  from  what  was  called  the  old  comedy 
among  the  Greeks.  ££  Comedy  propofes  for  its  object  J 
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and  his  fufpicions,  it  is  impoftible  to  conceive  any  man 
m  his  wits  fufpeCting  another  of  having  more  than  two 
hands.”  * 

It  appears  from  the  plays  of  Ariftophanes  which  re¬ 
main,  that  the  chara&ers  in  the  old  comedy  of  Athens 
were  almofl  always  overcharged.  They  were  like  wife 
dire<ft  and  avowed  fatires  againft  particular  perfons,  who 
were  brought  upon  the  ftage  by  name.  “  The  ridicule 
employed  in  them  is  extravagant,  the  wit  for  the  moft 
part  buffoonifh  and  farcical,  the  raillery  biting  and  cruel, 
and  the  obfcenity  that  reigns  in  them  is  grofs  and  intole¬ 
rable.  They  feena  to  have  been  compofed  merely  for  the 
inob.”  Yet  of  thefe  abominable  dramas,  an  excellent 
critic  *  has  affirmed,  with  too  much  truth,  that  what  is  *  Uur& 
now  called  farce  is  nothing  more  than  the  fhadow.  The 
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neither  the  great  fuffe  rings  nor  the  great  crimes  of  men;  characters  in  genuine  comedy  are  not  thofe  of  particular 


but  their  follies  and  {lighter  vices,  thofe  parts  of  their 
character  which  raife  in  beholders  a  fenfe  of  impropriety, 
which  expofe  them  to  be  cenfured  and  laughed  at  by 
others,  or  which  render  them  troublefome  in  civil  fo- 
cicty. 

4£  The  fubjeCts  of  tragedy  are  not  limited  to  any  age 
or  country  ;  but  the  feene  and  fubieCt  of  comedy  fhould 
always  be  laid  in  our  own  country,  and  in  our  own  times. 
The  reafon  is  obvious :  thofe  decorums  of  behaviour, 
thofe  leffer  diferiminations  of  character,  which  afford  fub- 
jeCt  for  comedy,  change  with  the  differences  of  countries 
and  times  ;  and  can  never  be  fo  well  underftood  by  fo- 


and  known  perfons,  but  the  general  characters  of  the 
age  and  nation;  which  it  requires  no  fmall  fkill  todiftin- 
guifh  clearly  and  naturally  from  each  other.  In  attempt¬ 
ing  this,  poets  are  too  apt  to  contraft  characters  and  in¬ 
troduce  them  always  in  pairs;  which  gives  an  affeCted  air 
to  the  whole  piece.  The  perfection  of  art  is  to  conceal 
art.  ££  A  mafterly  writer  will  give  us  his  characters  dif- 
tinguifhed  rather  by  fuch  fhades  of  diverfity  ,as  &re  com¬ 
monly  found  in  fociety,  than  marked  with  fuch  ftrOng 
oppofitions  as  are  rarely  brought  into  aCtual  contraft  in 
any  of  the  circumftandes  of  real  life.”  ■- 

fhe  ftyle  of-  comedy  ought  to  be  pure,  elegant,  The  ftyle 

reigners  as  by  natives.  The  comic  poet,  who  aims  at  and  lively,  veiy  feldom  riling  higher  than  the  ordinary  °f  comedy, 
correcting  improprieties  and  follies  of  behaviour,  fhould  tone  of  polite  convention  ;  and  upon  no  occafion  de- 
4  catch  the  manners  living  as  they  rife.’  It  is  not  his  feending  into  vulgar,  mean,  and  grofs  expreflions;  and 
bufinefs  to  amufe  us  with  a  tale  of  other  times ;  but  to  in  one  word,  aCtioa  and  character  being  the  funda- 
giye  us  pictures  taken  from  among  ourfelves;  to  fatirize  mental  parts  of  every  epic  and  dramatic  compofition,. 
reigning  and  prefen t  vices;  to  exhibit  to  the  age  a  faith-  the  fentiments  and  tone  of  language  ought  to  be  fubfer- 
ful  copy  of  itfelf,  with  its  humours,  its  follies,  and  its  vient  to  thefe,  fo  as  to  appear  natural  and  proper  for 
90  extravagancies.  the  occafion.  - 

Comedy  of  «  Comedy  may  be  did ded  into  two  kinds:  comedy  r  n  ^ 

two  kinds,  of  char  after >  and  comedy  of  intrigue.  The  former  is  the  ^  2*  e^e  lve  Pecu  ianii*s  °f  *  e  Epopee  and  Drama* 

more  valuable  fpecies ;  becaufe  it  is  the  bufinefs  of  co-  In  a  theatrical  entertainment,  which  employs  both  Machinery' 
medy  to  exhibit  the  prevailing  manners  which  mark  the  the  eye  and  the  ear,  it  would  be  a  grofs  abfurdity  to  can  have. 
chara&er  of  the  age  in  which  the  feene  is  laid;  yet  there  introduce  upon  the  ftage  fuperior  beings  in  a  vifible  fhape.  n0  ^lace  lI* 
fhould  be  always  as  much  intrigue  as  to  give  us  fome-  There  is  no  place  for  fuch  objection  in  an  epic  poem  ; 
thing  to  wifh  and  fomething  to  fear.  The  incidents  and  Boileau,  with  many  other  critics,  declares  ftrongl 
fhould  fo  fucceed  one  another,  as  to  produce  ftriking  ly  for  that  fort  of  machinery  in  an  epic  poem.  But  wa- 
fituations,  and  to  fix  our  attention;  while  they  afford  at  ving  authority,  wluch  is  apt  to  impofe  upon  the  judo*e- 
the  fame  time  a  proper  field  for  the  exhibition  of  eharac-  ment,  let  us  draw  what  light  we  can  from  reafon.  We 
ter.  The  action  in  comedy,  though  it  demands  the  may  in  the  firft  place  obferve,  that  this  matter  is  but 
poet’s  care  in  order  to  render  it  animated  and  natural,  indiftinCfly  handled  by  critics  :  the  poetical  privilege  of 
is  a  lefs  fignificant  and  important  part  of  the  performance  animating  infenfible  objects  for  enlivening  a  defeription, 
than  the  aCtion  in  tragedy:  as  in  comedy  it  is  what  men  is  very  different  from  what  is  termed  machinery, where  dei- 
fay,  and  how  they  behave,  that  draws  our  attention,  ra-  ties,  angels, devils,  or  other  fupernatural  powers,  are  intro- 
ther  than  what  they  perform  or  what  they  fuffer.  duced  as  real  perfonages,  mixing  in  the  action,  and  con- 

The9conw*  “  *n  tlie  management  of  characters,  one  of  the  moft  tributing  to  the  cataftrophe  ;  and  yet  thefe  two  things 
mon  faults  common  faults  of  comic  writers  is  the  carrying  of  them  are  conft an tly  jumbled  together  in  reafcning.  The  form¬ 
al  comedy,  too  far  beyond  life.  Wherever  ridicule  is  concerned,  ft  er  is  founded  on  a  natural  principle:  but  nothing  is 


is  indeed  extremely  difficult  to  hit  the  precife  point 
where  true  wit  ends  and  buffoonery  begins.  When  the 
mifer  in  Plautus,  fearcliing  the  perfon  whom  he  fufpects 
of  having  ftolen  his  cafket,  after  examining  firft  his  right 


more  unnatural  than  the  latter.  Its  effects,  at  the  fame 
time,  are  deplorable.  Firft,  it  gives  an  air  of  fiction  to 
the  whole;  and  prevents  that  impreffion  of  reality  which 
is  requifite  to  intereft  our  affections,  and  to  move  our 


hand  and  then  his  left,  cries  out,  ojlende  etiam  teriiam  —  paftions ;  which  of  itfelf  is  fufficient  to  explode  machi- 

*  fhrvw  inf  vonr  third  hand.7  thrrp  is  nr>  nnp  hnt  mirft  u'hat^vfM*  Pntprt^inm^nf-  if  — 1  _ j 


f  fhow  me  your  third  hand,’  there  is  no  one  but  mail  be 
fenfible  of  the  extravagance.  Certain  degrees  of  exag¬ 
geration  are  allowed  to  the  comedian,  but  there  are  li¬ 
mits  fet  to  it  by  nature  and  good  tafte ;  and  fuppofing 
the  mifer  to  be  ever  fo  much  engrofted  by  his  jealoufy 


nery,  whatever  entertainment  it  may  afford  to  readers 
of  afantaftic  tafte  or  irregular  imagination.  And,  next,.,  Ha-wt* 
were  it  poffible,  by  difguifing  the  fiction,  to  delude  good  effe<& 
us  into  a  notion  of  reality,  an  infuperable  objection  in.  the 
would  ft  ill  remain,  which,  is,  that  the  aim  or  end  0f  hISher 
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an  epic  poem  can 


O  E 

never  be  attained  in  any  perfeaion 


where  machinery'  is  introduced  ;  for  an  evident  rcaon, 
that  virtuous  emotions  cannot  be  raifed  fucceLiU  Jy  bu 
by  the  adieus  of  thofe  who  are  endued  with  pailions 
and  atTedions  like  our  own,  that  is,  by  human  adions; 
and  as  for  moral  inftrudion,  it  is  clear,  that  none  can 
be  drawn  from  beings  who  ad  not  upon  the  fame 
principles  with  us.  A  fable  in  iEfop’s  manner  is  no  cb- 
iedtion  to  this  reafoning :  his  lions,  bulls,  and  goats, 
are  truly  men  under  difguife;  they  ad  and  feel  in  every 
refped  as  human  beings ;  and  the  moral  we  draw  is 
founded  on  that  fuppofition.  Homer,  it  is  true,  intro¬ 
duces  the  gods  into  his  fable  :  but.  the  religion  of  his 
country  authorifed  that  liberty ;  it  being  an  article  in 
the  Grecian  creed,  that  the  gods  often  interpofe  vifibly 
and  bodily  in  human  affairs.  It  mull  however  be  ob¬ 
served,  that  Homer’s  deities  do  no  honour  to  his  poems; 
fidions  that  trangrefs  the  bounds  of  nature,  Seldom 

have  a  good  effed ;  they  may  inflame  the  imagination  0  r  r  Ayr 

for  a  moment,  but  will  not  be  relifhed  by  any  perfon  of  likewife  pofitively  forbid  the  fending  of  Mercury  with 
a  corred  tafle.  They  may  be  of  fome  ufe  to  the  lower  any  particular  meflage  or  difpatch relating  to  the  peace; 
rank  of  waters;  but  an  author  of  genius  has  much  finer  and  fhall  by  no  means  fuffer  Minerva  to  take  upon  her 
materials,  of  Nature’s  produdion,  for  elevating  his  fub-  the  fhape  of  any  plenipotentiary  concerned  m  this  great 


Epopee. 
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in  the  fame  aaion  with  mortals,  makes  a  bad  figure  Of  the 
at  any  rate  ;  and  is  intolerable  in  a  hiftory  fo  recent  __ 
as  that  of  Henry  IV.  But  perfeftion  is  not  the  lot  of 

man.  *  .  , 

But  perhaps  the  raoft  fuccefsful  weapoii  that  can  be 
employed  upon  this  fubjed  is  ridicule.  Addifon  has 
applied  this  in  an  elegant  manner  2  iC  "W  hereas  the 
time  of  a  general  peace  is,  in  all  appearance,.  drawing 
near ;  being  informed  that  there  are  feveral  ingenious 
perfons  who  intend  to  fhow  their  talents  on  fo  happy 
an  occafion,  and  being  willing,  as  much  as  in  me  lies* 
to  prevent  that  effufion  of  nonfenfe  which  we  have  good 
caufe  to  apprehend ;  I  do  hereby  flridly  require  every 
perfon  who  fhall  write  on  this  fubjed,  to  remember 
that,  he  is  a  Chriftian,  and  not  to  facrifice  his  cate- 
chifm  to  his  poetry.  In  order  to  it,  I  do  exped  of 
him,  in  the  firft  place,  to  make  his  own  poem,  with¬ 
out  depending  upon  Phoebus  for  any  part  of  it,  or  call¬ 
ing  out  for  aid  upon  any  of  the  Mufes  by-name.  I  do 


jed,  and  making  it  interefting. 

One  would  be  apt  to  think,  that  Boileau,  declaring 
for  the  Heathen  deities,  intended  them  only  for  embel- 
lilhing  the  didion:  but  unluckily  he  banifhes  angels  and 
devils,  who  undoubtedly  make  a  figure  in  poetic  lan¬ 
guage,  equal  to  the  Heathen  deities.  Boileau,  there¬ 
fore,  by  pleading  for  the  latter  in  oppofition  to  the  form¬ 
er,  certainly  meant,  if  he  had  any  diflind  meaning,  that 
the  Heathen  deities  may  be  introduced  as  adors.  And, 
in  fad,  he  himfelf  is  guilty  of  that  glaring  abfurdity, 
where  it  is  not  fo  pardonable  as  in  an.  epic  poem: 
In  his  ode  upon  the  taking  of  Namur,  he  demands 
with  a  mod  ferious  countenance,  whether  the  walls 
were  built  by  Apollo  or  Neptune  :  and  in  relating  the 
pafiage  of  the  Rhine,  anno  1672,  he  describes  the  god 
of  that  river  as  fighting  with  all  his  might  to  oppofe 
the  French  monarch;  which  is  confounding  fidion  with 
reality  at  a  flrange  rate.  The  French  writers  in  ge¬ 
neral  run  into  this  error :  wonderful  the  effed  of  cuf- 
tom,  entirely  to  hide  from  them  how  ridiculous  fuch 
fidions  are. 

That  this  is  a  capital  error  in  Gterufalemme  Liberata , 
TafTo’s  greatefl  admirers  mud  acknowledge:  a  fituation 
can  never  be  intricate,  nor  the  reader  ever  in  pain  about 


work.  I  do  further  declare,  that  I  fhall  not  allow  the 
Hedinies  to  have  had  a  hand  in  the  deaths  of  the 
feveral  thoufands  who  have  been  {lain  in  the  late  war  j 
being  of  opinion  that  all  fuch  deaths  may  be  well  ac* 
counted  for  by  the  Chridian  fydem  of  powder  and  ball. 

I  do  therefore  dridly  forbid  the  Fates  to  cut  the  thread 
of  man’s  life  upon  any  pretence  whatfoever,  unlefs  it 
be  for  the  fake  of  rhyme.  And  whereas  I  have  good  * 
reafon  to  fear,  that  Neptune  will  have  a  great  deal  of 
bufinefs  on  his  hands  in  feveral  poems  which  we  may 
now  fuppofe  are  upon  the  anvil,  I  do  alfo  prohibit  his 
appearance,  unlefs  it  be  done  in  metaphor,  fimile,  or 
any  very  fhort  allufion  ;  and  that  even  here  he  may  not 
be  permitted  to  enter,  but  with  great  caution  and  cir- 
cumfpe&ion.  I  defire  that  the  fame  rule  may  be  ex¬ 
tended  to  his  whole  fraternity  of  Heathen  gods  ;  it  be¬ 
ing  my  defign  to  condemn  every  poem  to  the  flames 
in  which  Jupiter  thunders,  or  exercifes  any  other  a£l 
of  authority  which  does  not  belong  to  him.  In  fhort, 

I  expe<d  that  no  Pagan  agent  fhall  be  introduced,  or 
any  fa£t  related  which  a  man  cannot  give  credit  to  with 
a  good  confidence.  Provided  always,  that  nothing  here¬ 
in  contained  fhall  extend,  or  be  conftrued  to  extend, 
to  feveral  of  the  female  poets  in  this  nation,  who  fhall 


the  cataflrophe,  fo  long  as  there  is  an  angel,  devil,  or  Hill  be  left  in  full  pofTeffion  of  their  gods  and  goddefTes, 
magician,  to  lend  a  helping  hand.  Voltaire,  in  his  eflay  *  ’  '  •  .  . 

upon  epic  poetry,  talking  of  the  Pharfnlia ,  obferves 
judicioufly,  “  That  the  proximity  of  time,  the  noto¬ 
riety  of  events,  the  chara&er  of  the  age,  enlightened 
and  political,  joined  with  thefolidity  of  Lucan’s  iubje&, 
deprived  him  of  poetical  fi&ion.”  Is  it  not  amazing, 
that  a  critic  who  reafons  fo  juflly  with  refpe&to  others, 
can  be  fo  blind  with  refpe&  to  himfelf?  Voltaire,  not 


in  die  fame  manner  as  if  this  paper  had  never  been  writ¬ 
ten.”  Spe8>  n°  523* 

The  marvellous  is  indeed  fo  much  promoted  by  ma¬ 
chinery,  that  it  is  not  wonderful  to  find  it  embraced  by 
the  bulk  of  writers,  and  perhaps  of  readers.  If  in¬ 
dulged  at  all,  it  is  generally  indulged  to  excefs.  Ho¬ 
mer  introduceth  his  deities  with  no  greater  ceremony 
than  his  mortals ;  and  Virgil  has  flill  lefs  moderation  : 


fatisfied  to  enrich  liis  language  with  images  drawn  from  a  pilot  fpent  with  watching  cannot  fall  afleep  and  drop 
nvi  1  e  an  upenor  eings,  introduces  them  into  the  into  the  fea  by  natural  means  :  one  bed  cannot  receive 
nprfnn^a  w  LouIs  }he  two  lovers -<Eneas and  Dido, without  the  immediate 

venth  canto? St  LoukfendTlhe gSftf fklVtoSlt-  gie.rp°fltion„of  fuPerior  P01fers-  jfhe  ridiculous  in  fuch 
and,  in  the  tenth,  the  demons  o^  Difcord/^nSfcS  gmZ  and  Lemnitv"6"  S 

and  arc  driven  j  ,  lurenne,  Angels  and  devils  ferve  equally  with  Heathen  deities 

fword  God  *  To  blentfT  if1?!.*  krand*ihmg  ^le  as  materials  for  figurative  language  ;  perhaps  better 
°  d  °'  G°d-  10  blend  fueh  Perfonages  among  Chriftians,  becaufe  we  believe  intern,  and  not 
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in  Heathen  deities.  But  every  one  is  fenfible,  as  well 
as  Boileau,  that  the  invifible  powers  in  our  creed  make 
a  much  worfe  figure  as  adors  in  a  modern  poem  than  the 
invifible  powers  in  the  Heathen  creed  did  in  ancient 
poems  ,*  the.  caufe  of  which  is  not  far  to  feek.  The 
Heathen  deities,  in  the  opinion  of  their  votaries,  were 
beings  elevated  one  fiep  only  above  mankind,  fubjeft  to 
the  fame  pafilons,  and  dire&ed  by  the  fame  motives  ; 
therefore  not  altogether  improper  to  mpe  with  men  in 
an  important  adlion.  .  In  our  creed,  fuperior  beings 
are  placed  at  fuch  a  mighty  difiance  from  us,  and  are  of 
a  nature  fo  different,  that  with  no  propriety  can  we  ap¬ 
pear  with  them  upon  the  fame  ftage :  man,  a  creature 
much  inferior,  lofes  all  dignity  in  the  comparifon. 

There  can  be  no  doubt  that  an  hiftorical  poem  admits 
the  embellifiiment  of  allegory  as  well  as  of  metaphor, 
fimile,.  or  other  figure.  Moral  truth,  in  particular,  is 
finely  illuftrated  in  the  allegorical  manner  :  it  amufes  the 
fancy  to  find  abftra6l  terms,  by  a  fort  of  magic,  meta- 
morphofed  into  adlive  beings ;  and  it  is  delightful  to 
trace  a  general  propofition  in  a  pidlured  event.  But 
allegorical  beings  fiiould  be  confined  within  their  own 
fphere,  and  never  be  admitted  to  mix  in  the  principal 
adlion,  nor  to  co-operate  in  retarding  or  advancing  the 
cataftrophe  ;  which  would  have  a  ftill  worfe  effedl  than 
invifible  powers :  for  the  imprefiion  of  real  exiftence, 
effential  to  an  epic  poem,  is  inconfiftent  with  that  figu¬ 
rative  exiftence  which  is  effential  to  an  allegory ;  and 
therefore  no  method  can  more  effectually  prevent  the 
imprefiion  of  reality  than  the  introdudlion  of  allegorical 
beings  co-operating  with  thofe  whom  we  conceive  to 
be  really  exifting.  The  love-epifode  in  the  Henriade 
(canto  9.),  mfufferable  by  the  difeordant  mixture  of  al¬ 
legory  with  real  life,  is  copied  from  that  of  Rinaldo  and 
Armida  in  the  Gierufalemme  Liberate: ,  which  hath  no  merit 
to  in  title  it  to  be  copied.  An  allegorical  .objedl,  fuch 
as  Fame  in  the  -/Eneid,  and  the  Temple  of  Love  in  the 
Henriade,  may  find  place  in  a  defeription  :  but  to  in- 
troduce  Difcord  as  a  real  perfonage,  imploring  the  af- 
fiftance  of  Love  as  another  real  perfonage,  to  enervate 
*  *  ^°urage  of  the  hero,  is  making  thefe  figurative  beings 
adt  beyond  their  fphere,  and  creating  a  ftrange  jumble 
of  truth  and  fiaion.  The  allegory  of  Sin  and  Death 
in  the  Paradife  Loft  is  poflibly  not  generally  relifhed, 
though  it  is  not  entirely  of  the  fame  nature  with  what 
we  have  been  condemning  ;  in  a  work  comprehending 
the  achievements  of  Superior  beings  there  is  more  room 
ior  fancy  than  where  it  is  confined  to  human  aaions. 

What’ is  the  true  notion  of  an  epifode  ?  or  how  is  it 
to  be  diftinguifhed  from  the  principal  adion  ?  Every 
incident  that  promotes  or  retards  the  cataftrophe  muft 
be  part  of  the  principal  a&ion.  This  clears  the  nature 
of  an  epifode ;  which  may  be  defined,  “  An  incident 
connected  with  the  principal  adlion,  but  contributing 
.neither  to  advance  nor  retard  it.”  The  defeent  of 
^Eneas  into  hell  does  not  advance  nor  retard  the  cata¬ 
ftrophe,  and  therefore  is  -an  epifode.  The  ftory  of  Nifus 
and  Euryalus,  producing  an  alteration  in  the  affairs  of 
the  contending  parties,  is  a  part  of  the  principal  adion. 
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The  family-fcene  in  the  fixth  book  of  the  Iliad  is  of  the  Of  the  ' 
lame  nature  ;  for  by  Heftor’s  retiring  from  the  field  of  Epopee. 

battle  to  vxfit  his  wife,  the  Grecians  had  opportunity - ' - ’ 

to  breathe,  and  even  to  turn  upon  the  Trojans.  The 
unavoidable  effeft  of  an  epifode  according  to  this  defi¬ 
nition  mult  be,  to  break  the  unity  of  adion  ;  and  there¬ 
fore  it  ought  never  to  be  indulged  unlefs  to  unbend  the 
mind  after  the  fatigue  of  a  long  narration.  An  epifode,  Whf/con- 
when  fuch  is  its  purpofe,  requires  the  following  condi- ft  i  utes  a 
Uonsi  it  ought  to  be  well  conne&ed  with  the  principal  ^ood 
adtion  ;  it  ought  to  be  lively  and  interefting  ;  it  ourrht10^ 
to.be  fhort;  and  a  time  ought  to  be  chofen  when  the 
principal  a&ion  relents  (e). 

In  the  following  beautiful  epifode,  which  clofes  the 
iecond  book  of  Fmgal,  all  thefe  conditions  are  united. 

“  Comal  was  a  fon  of  Albion  ;  the  chief  of  an  hun¬ 
dred  hills.  His  deer  drunk  of  a  thoufand  ftreams;  and 
a  thouiand  rocks  replied  to  the  voice  of  his  doo-s.  His 
face  was  the  mildnefs  of  youth  ;  but  his  hand  The  death 
Of  heroes.  One  was  his  love,  and  fair  was  (he  1  the 
daughter  of  mighty  Conloch.  She  appeared  like  a  fun- 
beam  among  women,  and  her  hair  was  like  the  wintr  of 
the  raven.  Her  foul  was  fixed  on  Comal,  and  (he  was 
his  companion  in  the  chace.  Often  met  their  eyes  of 
love,  and  happy  were  their  words  in  fecret.  But 
Gorma  loved  the  maid,  the  chief  of  gloomy  Ardven. 

LLe  watched  her  lone  fteps  on  the  heath,  the  foe  of  un¬ 
happy  Comal. 

“  One  day,  tired  of  the  chacc,  when  the  miff  had 
concealed  their  friends,  Comal  and  the  daughter  of 
Conloch  met  in  the  cave  of  Ronan.  It  was  the  wonted 

°j  if-°^a1'  r  ItS  fides  were  llunS  with  his  arms ;  a 
hundred  (hieMs  of  thongs  were  there,  a  hundred  helms 
of  founding  fteel.  Reft  here,  faid  he,  my  love  Galvina, 
thou  light  of  the  cave  of  Ronan  :  a  deer  appears  on 
Mora  s  brow ;  I  go,  but  foon  will  return.  I  fear,  faid 
ihe,  dark  Gormal  my  foe  :  I  will  reft  here ;  but  foori 
return,  my  love. 

“  He  went  to  the  deer  of  Mora.  The  daughter  of 
Conloch,  to  try  his  love,  clothed  her  white  fide  with 
his  armour,  and  ftrode  from  the  cave  of  Ronan.  Think 
ing  her  liis  foe,  his  heart  beat  high,  and  his  colour 
,He  drew  the  bow  :  the  arrow  flew  :  Galvina 
tell  in  blood.  He  ran  to  the  cave  with  hafty  fteps,  and 
called  the  daughter  of  Conloch.  Where  art  thou,  my 

love?  but  no  anfwer. - He  marked,  at  length,  her 

heaving  heart  beating  againft  the  mortal  arrow.  O 

breaft  S  daUgbter’  is  h  thou !~ lle  funk  upon  her 

“  The  hunters  found  the  haplefs  pair.  Many  and 
blent  were  his  fteps  round  the  dark  dwellings  of  his 
love.  The  fleet  of  the  ocean  came  :  he  fought,  and  the 
ltrangers  fell :  he  fearched  for  death  over  the  field  ;  but 
who  couid  kill  the  mighty  Comal  ?  Throwing  away  his 
Ihield,  an  arrow  found  his  manly  breaft.  He  fleeps  witli 
his  Galvina  :  their  green  tombs  are  feen  by  the  mariner 
when  he  bounds  oil  the  waves  of  the  north.” 

Next,  upon  the  peculiarities  of  a  dramatic  poem.  And 

the 
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Of  the  tire  firft  we  (hall  mention  19  a  double  plot :  one  of  which 
,  E)rama-  nmft  refemble  an  epifode  in  an  epic  poem  ;  for  it  would 
g  diftraft  the  fpe&ator,  inftead  of  entertaining  him,  if  he 
PouMe  plot  were  forced  to  attend  at  the  fame  time  to  two  capital 
ri  a  drama  plots  equally  interefting.  And  even  fuppoiing  it  an 
(eldoni  under-plot  like’  an  epifode,  it  feldom  hath  a  good  effect 


Drama. 


*“  . 3A  in  tragedy,"  of  which  fnnplicity  is  a  chief  property  ;  for 

an  interefting  fubje<ft  that  engages  our  afFe&ions,  occu¬ 
pies  our  whole 'attention,  and  leaves  no  room  for  any  fe- 
parate.  concern.  Variety  is  more  tolerable  in  comedy  ; 
which  pretends  only  to  amufe,  without  totally  occupy¬ 
ing  the  mind.  But  even  there,  to  make  a  double  plot 
agreeable,  is  no  flight  effort  of  art  4  the  under-plot 
ought  not  to  vary  greatly  in  its  tone  from  the  principal ; 
for  difcordant  emotions  are  unpleafant  when  jumbled 
together ;  which,  by  the  way,  is  an  infuperable  ob¬ 
jection  to  tragi-comcdy.  Upon  that  account  the  Pro¬ 
vok’d  Hufband  deferves  cenfure ;  all  the  feenes  that 
bring  the  family  of  the  Wrongheads  into  action,  being 
ludicrous  and  farcical,  are  in  a  very  different  tone  from 
the  principal  feenes,  difplaying  fevere  and  bitter  expo- 
ilulations  between  Lord  Townley  and  his  lady.  The 
fame  objection  touches  not  the  double  plot  of  the  Care- 
lefs  Hufband  5  the  different  fubjedls  being  fweetly  con¬ 
nected,  and  having  only  fo  much  variety  as  to  refemble 
ftiades  of  colours  harmonioufly  mixed.  But  this  is  not 
^11^  Phe  under-plot  ought  to  be  connected  with  that 
which  is  principal,  fo  much  at  leaf!  as  to  employ  the 
fame  perfons4  the  under-plot  ought  to  occupy  the  in- 
- tervals  or  paufes  of  the  principal  a&ion  ;  and  both  ought 
to  be  concluded  together.  This  is  the  cafe  of  the 
99  Merry  Wives  of  Windfor. 

Violent  ac-  Violent  aftion  ought  never  to  be  reprefented  on  the 

not  to“be  fta,ge’  Whlle  the  dialo£ue.  goes  on,  a  thoufand  parti- 
xtprefent-  cu  ar?  concur  to  delude  us  into  an  imprefiion  of  reality  • 
ed.  genuine  fentiments,  paflionate  language,  and  perfuafive 

gefture :  the  fpedator,  once  engaged,  is  willing  to  be 
deceived  lofes  fight  of  himfelf,  and  without  fcruple' 
enjoys  the  fpedacle  as  a  reality.  From  this  abfent 
ltate  he  is  roufed  by  violent  adion  ;  he  wakes  as  from 
a  ^leafing  dream ;  and,  gathering  his  fenfes  about  him, 
finds  all  to  be  a  fidtion.  Horace  delivers  the  fame  rule  • 
snd  rounds  it  upon  the  fame  reafon : 
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in  cold  blood,  which  in  fome  .meafurc  ms  the  cafe  as  Of  the 
reprefented,  is  more  fhocking  to  a  polite  audience,  even 
where  the  conclufive  flab  is  not  feen,  than  the  fame  a£t 
performed  in  their  prefence  by  violent  and  unpremedita¬ 
ted  paflion,  as  fnddenly  repented  of  as  committed.  Ad- 
difon’s  obfervation  is  juft  f,  That  no  part  of  this  inci-  f  Spefla  0  J 
-dent  ought  to  have  been  reprefented,  but  referved  for  N°  44/  ! 
a  narrative,  with  every  alleviating  circumftance  in  fa¬ 
vour  of  the  hero. 

A  few  words  upon  the  dialogue,  which  ought  to  be  The  propj 
conducted  as  to  be  a  true  reprefen  tat  ion  of  nature,  conduit  li 


fo 


Ne  pueros  coram  populo  Medea  trucidet  ; 

Aut  humana  palam  coquat  exta  nefarius  Atreus- 

Oiio  t"  a'£m  PJ,°S1^  vertatur,  Cadmus  in  anguem  : 
Quodcumque  oflendis  mihi  fic,  incredulus  odi. 

The  French  critics  join  with  Horace  in  excluding  blood 
from  the-  ftage ;  but  overlooking  the  moll  fuhfhntAl 
objedion,  they  urge  only  that  it  if  baibaTou  and  fl  o,  k 
mg  to  a  pohtc  audience.  The  Greeks  had  no  notion 
.  UC*V d.dlc<I(T>  °r  rather  cffiminacy  ;  witnefs  the  mur 
der  of  Clytemneftra  by  her  fon  Oreftes,  pafliim  behind 

bea  ICenir  as  reP!xfented  by  Sophocles  f  he /voice  is 
d  2  V/  f°r  meiTy’  bkter  ^populations  on  his 

tors  upon  a  hidden  guft  of  paifion  ff  p  f  m 
prefen tine  the  afTah-  P  T  ‘  ■  ?  Corneille,  in  re- 

upon  which  the  murder  enfne"  beirind'th  r"d 
other  view  but  .0  remove  W  K  f X  ^  had  no 
aaiou,  he  was  guilty  of  a  capita, 
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. . . —  —  ut  nature.  cof)«ucc 

We  talk  not  here  of  the  fentiments  nor  of  the  language  the  dia- 
’  (which  are  treated  elfewhere)  :  but  of  what  properly  logLe* 
belongs  to  dialogue-writing  ;  where  every  fingle  fpeech, 
fhort  or  long,  ought  to  arife  from  what  is  faid  by  the 
former  fpcaker,  and  furnifh  matter  for  what  comes  after 
till  the  end  of  the  feene.  In  this  view,  all  the  fpeeches 
from  firfl  to  laft  reprefent  fo  many  links  of  one  regular 
chain.  No  author,  ancient  or  modern,  poffeffes  the  art 
of  dialogue  equal  to  Shakefpeare.  Dryden,  in  that  par¬ 
ticular,  may  juftly  be  placed  as  his  oppofite.  He  fre¬ 
quently  introduces  three  or  four  perfons  fpeaking  upon 
the  fame  fubje<ft,  each  throwing  out  his  own  notions 
feparately,  without  regarding  what  is  faid  by  the  refh 
take  for  an  example  the  firft  feene  of  Aurenzebe.  Somel 
times  he  makes  a  number  club  in  relating  an  event,  not 
to  a  ft  ranger,  fuppofed  ignorant  of  it,  but  to  one  another, 
for  the  fake  merely  of  fpeaking.  :  of  which  notable  fort 
ot  dialogue  we  have  a  fpecimen  in  the  firft  feene  of  the 
firft  part  of  the  Conqueft  of  Granada.  In  the  fecond 
part  of  the  fame  tragedy,  feene  fecond,  the  King,  Abe- 
namar,  and  Zulema,.  make  their  feparate  observations, 
like  fo  many  (obloquies,  upon  the  flu&uating  temper  of 
the  mob  :  a  dialogue  fo  uncouth  puts  one  in  mind  of  two 
lhepherds  in  a  pailoral  excited  by  a  priY.e  to  pronounce 
verfes  alternately,  each  in  praifoof  his  own  miftrefs. 

.  \h,s  mann,er  °f  dialogue-writing,  befide  an  unnatural 
air,  has  another  bad  effed :  it  flays  the  courfe  of  the 
action,  becaufe  it  is  not  productive  of  any  confequence. 

In  Congreve’s  comedies,  the  aftion  is  often  fufpended 
to  make  way  for  a  play  of  wit. 

No  fault  is  more  common  among  writers  than  to  pro- 
ong  a  fpeech  after  the  impatience  of  the  perfon  to  whom 
it  is  addrelTed  ought  to  prompt  him  or  her  to  break  in. 

Confider  only  how  the  impatient  a&or  is  to  behave  in 
the  mean  time._  To  exprefs  his  impatience  in  violent 
aftion  without  interrupting  would  be  unnatural ;  and  yet 

diffemble  his  impatience,  by  appearing  cool  where  he 
ought  to  be  highly  inflamed,  would  be  no  lefs  fo. 

Khyme  being  unnatural,  and  difguflful  in  dialogue,  is 
happ.  y  banifi.ed  from  onr  theatre  T  the  only  wonder’  L 
that  t  ever  found  admittance,  efpeciaUy  among  a  people 

diawi^  Khe-m°rc  Tnly  fr"ed0m  °f  Shakefpeare’s 
as  nc”  '  bamfhing  rhyme,  we  have  gained  fo  much 
as  nexer  once  to  dream  that  there  can  be  any  further 
improvement.  A„d  yet,  however  fuitable  blLk  verfe 

apwarim  C  ^haI:ufter3  and  "'arm  paffions,  it  inuft 

f0PP  w?r°f,er  a‘;d  af[L'£ted  in  the  mouths  of  the  lower 
ort.  Why  then  fhould  it  be  a  rule,  That  every  feene 

greaTf S  mUf  /  blank  verfe  ?  Shakefpearl,  with 
fo  S  f’  l>as  followed  a  different  rule  ;  which  is, 

where  h  P’  Ti ! a"d  onl>' to  cmP>oy  the  latter 

fubieA  1SFrCqrred  by  thf  ln?P°rtance  or  dignity  of  the 
ttJr/har  ,th0l,‘ghtS  and  ordinary  W  ought 
expreffed  m  plam  language  :  to  hear,  for  example. 
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The  three  a  footman  deliver  a  fimple  meffage  In  blank  verfe  mull 
t  Unities.  appear  xidiculous  to  every  one  who  is  not  biaffed  by 
cuftom.  In  fliort,  that  variety  of  characters  and  of 
fituations,  which  is  the  life  of  a  play,  requires  not 
only  a  fuitable  variety  in  the  fentiments,  but  alfo  in 
the  diCtion. 

% 

§  3.  The  Three  Unities . 

When  we  confider  the  chain  of  caufes  and  effeCls  in 
the  material  world,  independent  of  purpofe,  defign,  or 
thought,  we  find  a  number  of  incidents  in  fucceflion, 
without  beginning,  middle,  or  end :  every  thing  that 
happens  is  both  a  caufe  and  an  effect ;  being  the  effect 
of  what  goes  before,  and  the  caufe  of  what  follows  :  one 
incident  may  affeCl  us  more,  another  lefs  ;  but  all  of 
them  are  links  in  the  univerfal  chain  :  the  mind,  in 
viewing  thefe  incidents,  cannot  rell  or  fettle  ultimately 
upon  any  one ;  but  is  carried  along  in  the  train  with- 
Iot  out  any  clofe. 

In  what  the  But  when  the  intelle&ual  world  is  taken  under  view, 
unity  of  in  conjun&ion  with  the  material,  the  feene  is  varied, 
a&ion  con-  |^an  a(c^s  w;t}1  deliberation,  will,  and  choice  :  he  aims 
at  fome  end  ;  glory,  for  example,  or  riches,  or  conqueft, 
the  procuring  happinefs  to  individuals,  or  to  his  country 
in  general :  he  propofes  means,  and  lays  plans  to  attain 
the  end  propofed.  Here  are  a  number  of  faCls  or  inci¬ 
dents  leading  to  the  end  in  view,  the  whole  compofing 
one  chain  by  the  relation  of  caufe  and  effeCl.  In  running 
over  a  feries  of  fuch  faCls  or  incidents,  we  cannot  rell 
upon  any  one ;  becaufe  they  are  prefented  to  us  as 
means  only,  leading  to  fome  end :  but  we  reft  with  fa- 
tisfaClion  upon  the  end  or  ultimate  event ;  becaufe  there 
the  purpofe  or  aim  of  the  chief  perfon  or  perfons  is  ac- 
complifhed.  This  indicates  the  beginning,  the  middle, 
c  end,  °f  what  Ariftotle  calls  an  entire  action  * . 

The  ftory  naturally  begins  with  deferibing  thofe  circum- 
ftances  which  move  the  perfon  who  aCls  the  principal 
part  to  form  a  plan,  in  order  to  compafs  fome  defired 
event ;  the  profecution  of  that  plan,  and  the  obftruClions, 
carry  the  reader  into  the  heat  of  aCtion  ;  the  middle  is 
properly  where  the  aCtion  is  the  moft  involved  *,  and  the 
end  is  where  the  event  is  brought  about,  and  the  plan 
accomplifhed. 

We  have  given  the  foregoing  example  of  a  plan 
crowned  with  fuccefs,  becaufe  it  affords  the  cleareft  con¬ 
ception  of  a  beginning,  a  middle,  and  an  end,  in  which 
conlifts  unity  of  aCtion  ;  and  indeed  ftriCter  unity  can¬ 
not  be  imagined  than  in  that  cafe.  But  an  aCtion  may 
have  unity,  or  a  beginning,  middle,  and  end,  without 
fo  intimate  a  relation  of  parts  ;  as  where  the  cataftrophe 
is  different  from  what  is  intended  or  defired,  which 
frequently  happens  in  our  bell  tragedies.  In  the  jEneid, 
the  hero,  after  many  obftruClions,  makes  his  plan  ef¬ 
fectual.  The  Iliad  is  formed  upon  a  different  model  : 
it  begins  with  the  quarrel  between  Achilles  and  Aga¬ 
memnon  ;  goes  on  to  deferibe  the  feveral  effeCts  produced 
by  that  caufe  ;  and  ends  in  a  reconciliation.  Here  is 
unity  of  aCtion,  no  doubt,  a  beginning,  a  middle,  and 
an  end  5  but  inferior  to  that  of  the  TEneid,  which  will 
thus  appear.  The  mind  hath  a  propenfity  to  go  for¬ 
ward  in  the  chain  of  hiftory ;  it  keeps  always  in  view 
the  expelled  event ;  and  when  the  incidents  or  under¬ 
parts  are  connected  by  their  relation  to  the  event,  the 
mind  runs  fweetly  and  eafily  along  them.  This  plea¬ 
sure  we  have  in  the  iEneid.  It  is  not  altogether  lo 
V01.XV.  Part  I. 
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pleafant  to  conneCt,  as  in  the  ^liad,  effeCts  by  their  The  three 
common  caufe  ;  for  fuch  connexion  forces  the  mind  to  Un*ties‘ , 
a  continual  retrofpeCt ;  looking  backward  is  like  walk.- 
ing  backward.  *  JC2 

If  unity  of  aCtion  be  a  capital  beauty  in  fable  imita- Unity  of 
tive  of  human  affairs,  a  plurality  of  unconnected  fables  a&ion  a 
muft  be  a  capital  deformity.  For  the  fake  of  variety, 
we  indulge  an  under-plot  that  is  connected  with  the 
principal :  but  two  unconne&ed  events  are  extremely  un- 
pleafant,  even  where  the  fame  aCtors  arc  engaged  in 
both.  Ariofto  is  quite  licentious  in  that  particular :  he 
carries  on  at  the  fame  time  a  plurality  of  unconnected 
ftories.  His  only  excufe  is,  that  his  plan  is  perfectly 
well  adjufted  to  his  fubjeCt ;  for  every  thing  in  the 
Orlando  Furlo/o  is  wild  and  extravagant. 

Though  to  ftate  faCls  in  the  order  of  time  is  natural, 
yet  that  order  may  be  varied  for  the  fake  of  confpicuous 
beauties.  If,  for  example,  a  noted  ftory,  cold  and 
fimple  in  its  firfl  movements,  be  made  the  fubjeCt  of  an 
epic  poem,  the  reader  may  be  hurried  into  the  heat  of 
aCtion ;  referring  the  preliminaries  for  a  converfation- 
piece,  if  thought  neceffary :  and  that  method,  at  the 
fame  time,  hath  a  peculiar  beauty  from  being  dramatic. 

But  a  privilege  that  deviates  from  nature  ought  to  be 
fparingly  indulged ;  and  yet  romance-writers  make  no 
difficulty  of  prefenting  to  the  reader,  without  the  leall 
preparation,  unknown  perfons  engaged  in  fome  arduous 
adventure  equally  unknown.  In  Calfandra,  two  per- 
fonages,  who  afterwards  are  difeovered  to  be  the  heroes 
of  the  fable,  ftart  lip  completely  armed  upon  the  banks 
of  the  Euphrates,  and  engage  in  a  fingle  combat. 

A  play  analyfed  is  a  chain  of  comieCled  fads,  of 
which  each  feene  makes  a  link.  Each  feene,  accord¬ 
ingly,  ought  to  produce  fome  incident  relative  to  the 
cataftrophe  or  ultimate  event,  by  advancing  or  retard¬ 
ing  it.  A  feene  that  produceth  no  incident,  and  for 
that  reafon  may'  be  termed  barren ,  ought  not  to  be  in¬ 
dulged,  becaule  it  breaks  the  unity  of  aClion  :  a  barren 
feene  can  never  be  intitled  to  a  place,  becaufe  the  chain 
is  complete  without  it.  In  the  Old  Bachelor,  the 
3d  feene  of  aCl  2.  and  all  that  follow  fo  the  end  of  that 
aCt,  are  mere  converfation-pieces,  produClive  of  no  con- 
fequence.  The  10th  and  nth  feenes,  aCl  3.  Double 
Dealer,  and  the  10th,  1  rth,  1 2th,  13th,  and  14th  feenes, 
aCl  1.  Love  for  Love,  are  of  the  fame  kind.  Neither 
is  The  Way  of  the  World  entirely  guiltlefs  of  fuch  feenes. 

It  will  be  no  juftification4  that  they  help  to  difplay  cha¬ 
racters  :  it  were  better,  like  Dryden  in  his  dramatis 
perfon<z>  to  deferibe  characters  beforehand,  which  would 
not  break  the  chain  of  aCtion.  But  a  writer  of  genius 
has  no  occafion  for  fuch  artifice :  he  can  difplay  the 
characters  ef  his  perfonages  much  more  to  tile  life  in 
fentiment  and  aCtion.  How  fuccefsfully  is  this  done  by 
Shakefpeare  !  in  whofe  works  there  is  not  to  be  found 
a  fingle  barren  feene. 

Upon  the  whole,  it  appears,  that  all  the  faCls  in  an 
hiftorical  fable  ought  to  have  a  mutual  connection,  by 
their  common  relation  to  the  grand  event  or  cataftrophe. 

And  this  relation,  in  which  the  unity  of  aCtion  conlifts, 
is  equally  effential  to  epic  and  dramatic  compofitions. 

How  far  the  unities  of  time  and  of  place  are  effential,  whethrr 
is  a  queftion  of  greater  intricacy.  Thefe  unities  were  unity  of" 
ftriClly  obferved  in  the  Greek  and  Roman  theatres  ;  and  t. me  and 
they  are  inculcated  by  the  French  and  Englilh  critics  °^Pla.ce.  ^ 
as  effential  to  every  dramatic  compofttion.  In  theory*^0114  * 
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fy,  againft  the  practice  oi  u»e  y‘"'r  QWn  countrymen. 
ajrainft  tlie  folemn  ecj  ion  ^  ^  ^  made  evident, 

But  m  the  courfe  oi  this  inq  y  ^  n£eefflty  to  copy 
tlrnt  in  this  article  we  *■£  llty 0f a miftake, 

the  ancients;  and  tha^  oin  -  •>  X  and  time  than 

in  admitting  no  greater  btuu« e  oi  P 
was  admitted  in  Greece  an  ‘  are  not,  1>Y  the 

Indeed  the  unities  of  place  aud  «  In 

moil  rigid  critics,  t"  copy  nature,  tliefe 

filch  c°mporitipn,  if  i  .Pbecaufe  real  events  are  feldom 
unities  would  be  abfu*d  >  Qf  nlace  or  of  time  : 
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is  under  no  limitation  of  time  or  of  place  more  than  a. 
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The  three  theff  *  unities  ar\!^°r^n°7lff5pond^  •  ^e)r  are  ofte.a  1 r^cian  drama  is- a  continued  repnefentation  *  v  * 
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to  prolong  the  time  of  the  aftion  beyond  that  of  the  re- 
to  proi  g  reorefentadon  fo  confined  in  p  ace 

forS^foning  is  ftricdly  applicable  : 

“  ,al  or,  feigned  aftion,  that  is  brought  to  a  conclude:! 
after  confidence  intervals  of  time  and  frequent  changes 

of  place,  cannot  accurately  be,  copied^n  a  reprefenta- 

tioif  that  admits  no  latitude  in  either.  Hence  it  is,  that 
the  unities  of  place  and  of  time,  were,  or  ought  to  have 
been,  ftri&ly. obferved.  in  tlie  Greek  tragedies;  which  is 
made  neceffary  by  the  very  conftitution  of  their  drama, 
for  it  is  abfurd  to  compofe  a  tragedy  that  canno.  be 

dUlModemC  critic,  who  for  our  drama  pretend  to  efta-NY.t  to  the 
blST founded  on  the  praftice  of  the  Greeks  are ***~ 

guilty  of  an  egregious  blunder.  The  unities  -of  place  «. 

and  of  time  were  in  Greece,  as  we  fee,  a  matter  of  ne- 
ceffitv,  not  of  choice  ;  and  it  is  eafy  to  fhow,  that  it 
we  fubmit  to  fucli  fetters,  it  muft  be  from  choice,  not 
is  under  no  umitatiun  —  r  1  ,r,t  inn  cannot  neceflity.  This  will  be  evident  upon  taking  a  view  ot 

^ Ey  droppl"s 
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theretore  tiiat  no  lame  "^  r  ■  tlie  chorUs,  opportunity  is  afforded  to  divide  tliercprc- 

properties,  becaufe  it  would  be  abfurd  to  compofe  a  piece  me  cn  ,  H  ,  ...kYfi  :fi~W  „ 

r  y _ raniiot  he  luftly  reprefented. 


forreprefentation  that  cannot  be  juftly  reprefented 
This  argument  has  at  lead  a  plaufible  appearance  ;  and 
yet  one  is  apt  to  fufpeft  feme  fallacy,  confident^  that 
no  critic,  however  ferift,  has  ventured  to  confine  the 
unities  of  place  and  of  time  within  fo  narrow  bounds. 

A  view  of  the  Grecian  drama,  compared  with  our 
own,  may  perhaps  relieve  us  from  this  dilemma:  if  they 
he  differently  conftrufted,  as  (hall  be  made  evident,  it  is 
poffible  that  the  foregoing  reafomng  may  not  be  equahy 
applicable  to  both.  .  ,  . 

fJvTere  All  authors  agree,  that  tragedy  in  Greece  was  den- 
tflemial  to  vecl  from  the  hymns  in  praife  of  Bacchus,  which  were 
the  Greek  fung  in  parts  by  a  chorus.  Thefpis,  to  relieve  the  hng- 
drama,  but  erSj  an(j  for  tlie  fake  of  variety,  introduced  one  aftor, 
whole  province  it  was?  to  explain  hihorically  the  fubjedl 
of  the  long,  and  who  occaiionally  reprefented  one  or 
I  other  perfonage.  Efchylus,  introducing  a  fecond  a&or, 
formed  the  dialogue  \  by  which  the  performance  be4- 
came  dramatic;  and  the  aftors  were  multiplied  when 
the  fubjeft  reprefented  made  it  neceffary.  But  ffill  the 
chorus,  which  gave  a  beginning  to  tragedy,  was  confi- 
dered  as  an  effential  part..  The  firft'fcene,  generally, 
unfolds  the  preliminary  circumftances  that  lead  to  the 
grand  event ;  nnd  this  feene  is  by  Ariftotle  termed  the 
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feiitation  by  intervals  of  time,  during,  which  the  ftage  is 
evacuated  and  the  fpodacle  fufpended.  This  qualifies 
our  drama  for  fubjefts  fpread  through  a  wide  fpace  both 
of  time  and  of  place  :  the  time  fuppofed  to  pafs  during 
the  fufpenfion  of  tlie  reprefentation  is  not  mealured  by 
the  time  of  the  fufpenfion  ;  and  any  place  may  be  fup¬ 
pofed,  as  it  is  not  in  fight :  by  which  means,  many  fub- 
lefts  can  juftly  be  reprefented  in  our  theatres,  that  were 
excluded  from  thofe  of  ancient  Greece.  This  doftnne 
may  be  illuftrated,  by  comparing  a  modern  play  to  a  let 
of  hiftorical  piftures  ;  let  us  fnppofe  them  five  m  num¬ 
ber,  and  the  refemblance  will  be  complete  :  each  of  the. 
piftures  refembles  an  aft  in  one  of  our  plays:  there  mult 
neceffarily  be  the  drifted  unity  of  place  and  of  time  m 
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each  plftuve ;  and  the  fame  neceffity  requires  tlieie  tvvo 
unities  during  each  aft.  of  a.  play,  becaufe  during  an  act 

•  .  •  it..  r__ A ^  T\T/x**r  vvnpn 


there  is  no  interruption  in  the  fpeftacle.  Now,  when 
we  view'  in  fnccefiion  a  number  of  fuch  hidorical  pie-  , 
tures,  .let  it  be,  for  example,  the  liidor}'  of  Alexander  b) 
Le  Brun,  weliave  no  difficulty  to  conceive,  that  months 
or  years  have  paffed  between  tlie  events  exhibited  in  two 
different  piftures,  though  the  interruption  is  impercep¬ 
tible  in  palling  our  eye  from  the  one  to  the  other ;  cJi 
we  have  as  little  difficulty  to  conceive  a  change  of 


grand  event ;  and  this  icene  is  by  i-lmtotic  termed  uie*  we  nave  as  nuic  auucuity 

prologue.  In  the  fecond  feene,  where  the  aftion  pro-  however  great  :  in  which  view,  there  is  truly  no  1  e- 
plmrnc  int rodnrpfl.  which,  as  oriai-  rence  between  five  afts  of  a  modern  play  and  live  uc  * 


perly  begins,  the  chorus  is  introduced,  which,  as  origf 
nally,  continues  upon  the  dage-  during  the  whole  per¬ 
formance  :  the  chorus  frequently  makes  one  in  the  dia¬ 
logue  ;  and  when  tlie  dialogue  happens  to  be  fufpended, 
the  chorus,  during  the  interval,  is  employed  in  finging. 
Sophocles  adheres  to  this  plan  religioufly ,  Euripides  is 

not  altogether  fo  correft.  In  fome  of  his  pieces  it  be¬ 
comes  neceffary  to  remove  the  chorus  for  a  little-  time  : 
but  when  that  unufual  dep  is  rifked,  matters  are  fo  or¬ 
dered  as  not  to  interrupt  the  reprefentation:  the  chorus 
never  leave  the  dage  of  their  own  .accord,  but  at  the 
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rence  between  five  afts  of  a  modern  play  and  five  fuch 
piftures.  AVhere  the  reprefentation  is  fufpended,  ue 
can  with  the  greated  facility  fuppofe  any  length  of  time 
or  any  change  of  place  :  the  fpeftator,  it  is  true,  may 
be  confcious,  that  the  real  time  and  place  are  not  t  ie 
fame  with  what  are  employed  in  the  reprefentation  , 
but  this  is  a  work  of  reflection ;  and  by  the  fame  re¬ 
flection  he  may.  alfo  be  confcious,  that  Garrick  is  no- 
Ring  Lear,  that  the-  playhoufe  is  not  Dover  cliffs,  nor 
the  noife  he  hears  thunder  and  lightning.^  In  a  wor  , 
after  an  interruption  of  the  reprefentation,  it  is  no^' 
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:hr^  wore  difficult  fur  a  fpectetor  to  imagine  a  new  place, 
or  a  different  time,  than,  at  the  commencement  of  the 
'play,  to  imagine  himfelf  at  Rome,  or  in  a  period  of 
time  two  thoufand  years  back.  And  indeed,  it  is  abun¬ 
dantly  ridiculous,  that  a  critic,  who  is  willing  to  hold 
candle-light  for  fun-fhine,  and  fome  painted  canvaffes  for 
a  palac.1  or  a  prifon.  fbould  affed  fo  much  difficulty  in 
imagining  a  latitude  of  place  or  of  time  in  the  fable,  be¬ 
yond  what  is  neeeffary  in  the  reprefentation. 

There  are,  it  muft  be  acknowledged,  fome  effeds  of 
great  latitude  in  time  that  ought  never  to  be  indulged 
tmu ,  how-  jn  a  compofition  for  the  theatre  :  nothing  can  be  more 
to  be  h!-  ?abfurd,  than  at  the  clofe  to  exhibit  a  full-grown  perfon 
duJged,  who  appears  a  child  at  the  beginning:  the  mind  rejeds, 
as  contrary  to  all  probability,  fueh  latitude  of  time  as 
'is  requiiite  for  a  change  fo  remarkable.  The  greateft 
‘change  from  place  to  place  hath  not  altogether  the  fame 
'bad  effed  :  in  the  bulk  6f  human  affairs  place  is  not  ma¬ 
terial  ;  and  the  mind,  when  occupied  with  an  intereft- 
<ing  event,  is  little  regardful  of  minute  circumffances : 
'‘thefe  may  be  varied  at  will,  becaufc  they  fcarce  make 
'any  impreffion. 

At  the  fame  time,  it  is  not  here  meant  to  juftify  li¬ 
berty  without  any  referve.  An  unbounded  licence  with 
‘relation  to  place  and  time,  is  faulty,  for  a  reafon  that 
.feemsto  have  been  overlooked,  which  is,  that  it  fcldcm 
tfa  Is  to  break  the  unity  of  adion  ;  in  the  ordinary 
courfe  ot  human  affairs,  fingle  events,  fuch  as  are  fit  to 
be  reprefented  on  the  ftdge,  are  confined  to  a  narrow 
fpot,  and  generally  employ  no  great  extent  of  time  : 
"we  accordingly  feldom  find  (hid  unity  of  adion  in  a 
'dramatic  compofition,  where  any  remarkable  latitude  is 
indulged  in  thefe  particulars.  It  may  even  be  admit¬ 
ted,  that  a  compofition  which  employs  but  one  place, 
and  requires  not  a  greater  length  of  time  than  is  necef- 
fary  for  the  reprefentation,  is  fo  much  the  more  perfed; 
hecaufe  the  confining  an  event  within  fo  narrow  bounds, 
contributes  to  the  unity  of  adion,  and  alfo  prevents 
that  labour,  however  flight,  which  the  mind  mutt  un¬ 
dergo  in  imagining  frequent  changes  of  place,  and  ma¬ 
ny  intervals  of  time.  But  {till  we  mutt  infift,  that  fuch 
limitation  of  place  and  time  as  was  neceffary  in  the  Gre¬ 
cian  drama,  is  no  rule  to  us  ;  and  therefore,  that  though 
fuch  limitation  adds  one  beauty  more  to  the  compofi¬ 
tion,  it  is  at  heft  but  a  refinement,  which  may  juftly 
give  place  to  a  thoufand  beauties  more  fubftantial. 
And  we  may  add,  that  it  is  extremely  difficult,  if  not 
impradicable,  to  eontrad  within  the  Grecian  -limits 
any  fable  fo  fruitful  of  incidents  in  number  and  variety 
as  to  give  full  fcope  to  the  fluctuation  of  paffion. 

It  may  now  appear,  that  critics  who  put  the  unities 
of  place  and  of  time  upon  the  fame  footing  with  the 
unity  of  adion,  making  them  all  equally  effential,  have 
not  attended  to  the  nature  and  conftitution  of  the  mo¬ 
dern  drama.  If  they  admit  an  interrupted  reprefenta¬ 
tion,  with  which  no  writer  finds  fault*  it  is  abfurd  to 
rejecl  its  greateft  advantage,  that  of  reprefenting  many 
iatereftmg  fubjeds  excluded  from  the  Grecian  ttage. 
If  there  needs  mutt  be  a  reformation,  why  not  rettore 
the  ancient  chorus  and  the  ancient  continuity  of  adion? 
There  is  certainly  no  medium  ;  for  to  admit  an  inter¬ 
ruption  without  relaxing  from  the  ftriCf  unities  of  place 
and  of  time,  is  in  effed  to  load  us  with  all  the  incon¬ 
veniences  of  tile  ancient  drama,  and  at  the  fame  lime  to 
wit  h -hold  from  us  its  advantages. 
zri' 
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And  therefore  the  only  proper  queition  is*  Whether  The  three 
our  model  be  Or  be  not  a  real  improvement  ?  This  in- 
deed  may  fairly  be  called  in  quettion  ;  and  in  order  to  a 
comparative  trial,  fome  particulars  mutt  be  premifed.  Whether 
When  a  play  begins,  we  have  no  difficulty  to  adjiitt  ouro  -'r  cinUns 
imagination  to  the  feene  of  adion,  however  dfttant  it  be  be  PrefcC- 
in  time  or  in  place  ;  beenufe  we  know  that  the  play  is  a  ^  ^ 
reprefentation  only.  The  cafe  is  very  different  after  we  Greece, 
are  engaged  :  it  is  the  perfection  ot  reprefentation  to 
hide  itfelt,  to  impofe  on  the  fpedator,  and  to  produce  in 
him  an  impreffion  of  reality,  as  if  he  were  fpeClator  of 
a  real  event  ;  but  any  interruption  annihilates  that  im- 
preffion,  by  routing  him  out  of  his  waking  dream,  and 
unhappily  rettoring  him  to  his  fenfes.  So  difficult  it  i3 
to  fupport  the  impreffion  of  reality,  that  much  fiighter 
interruptions  than  the  interval  between  two  ads  are  fuf- 
ficient  to  diffiolve  the  charm  :  in  the  3th  aCl  of  the 
Mourning  Bride,  the  three  firlt  feenes  are  in  a  room  of 
ftate,  the  fourth  in  a  prifon;  and  the  change  is  operated 
by  fluffing  the  feene,  which  is  done  in  a  trice :  but 
however  quick  the  tranfitiori  may  be,  it  is  impiadicable 
to  impofe  upon  the  fpedators  fo  as  to  make  them  con¬ 
ceive  that  they  are  aClually  carried  from  the  palace  to 
the  prifon ;  they  immediately  refled,  that  the  palace  and 
prifon  are  imaginary,  and  that  the  whole  is  a  fidion. 

From  thefe  premifes,  one  will  naturally  be  led,  at  firft 
view,  to  pronounce  the  frequent  interruptions  in  the 
modern  drama  to  be  an  imperfedion'.  It  will  occur, 

“  That  every  interruption  muft  have  the  effed  to  banifii 
the  dream  of  reality,  and  with  it  to  banilh  our  concern, 
which  cannot  fubfift  while  we  are  corifeious  that  all  is  a 
fidion  ;  and  therefore,  that  in  the  modern  drama,  fuffi- 
cient  time  is  not  afforded  for  fluduation  and  fwelling  of 
paflion,  like  what  is  afforded  in  that  of  Greece,  where 
there  is  no  interruption.7’  This  reafoniug,  it  muft  be 
owned,  has  afpecious  appearance  :  but  we  mutt  not  be¬ 
come  faint-hearted  upon  the'firfl  repulfe;  let  us  rally  our 
troops  for  a  fecond  engagement. 

On  the  Greek  ttage,  whatever  may  have  been  the  cafe 
on  the  Roman,  the  reprefentation  was  never  interrupted* 
and  the  divifion  by  ads  was  totally  unknown.  The 
word  a£l  never  once  occurs  in  Ariftotle’s  Poetics,  in 
which  he  defines  exadly  every  part  of  the  drama,  and 
divides  it  into  the  beginning,  the  middle,  and  the  end. 

At  certain  intervals  indeed  the  adors  retired  ;  but  the 
ttage  was  not  then  left  empty,  nor  the  curtain  let  fall ; 
for  the  chorus  continued  and  fung.  Neither  do  thefe 
fongs  of  the  chorus  divide  the  Greek  tragedies  into  five 
portions,  fimilar  to  our  ads ;  though  fome  of  the  com¬ 
mentators  have  endeavoured  to  force  them  into  this  of¬ 
fice.  But  it  is  plain,  that  the  intervals  at  which  the 
chorus  fung  are  extremely  unequal  and  irregular,  fuited 
to  the  occafion  and  the  fubjed ;  and  would  divide  the 
play  fometimes  into  three,  fometimes  into  feven  or  eiVht 
ads. 

As  pradice  has  now  eftablifhed  a  different  plan  on 
the  modem  ttage,  has  divided- every  play  into  five  ads,  ^ 

and  made  a  total  paufe  in  the  reprefentation  at  the  end 
of  each  ad,  the  queftion  to  be  confidered  is,  Whether 
the  plan  of  the  ancient  or  of  the  modern  drama  is  bell 
qualified  for  making  a  deep  impreffion  on  the  mind? 

That  the  preference  is  due  to  the  plan  of  the  modern 
drama,  will  be  evident  from  the  following  confederations. 

If  it  be  indeed  true,  as  the  advocates  for  the  three  uni¬ 
ties  allege,  that  the  audience  is  deluded  into  the  belief 
D  d  2  of 
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of  the  reality  of  a  well-a&ed  tragedy,  It  Is  certain  that 
this  delufion  cannot  be  long  fupported ;  for  when  the 
fpirits  are  exhaufled  by  clofe  attention,  and  by  the  agi¬ 
tation  of  pafiion,  an  uneafinefs  enfnes,  which  never  fails 
to  banifii  the  waking  dream.  Now  fuppofing  the  time 
that  a  man  can  employ  with  ffrift  attention  without 
wandering  to  be  no  greater  than  is  reqmfite  for  a  fingle 
aft  (a  fuppofition  that  cannot  be  far  from  truth),  it 
follows,  that  a  continued  reprefentation  of  longer  en¬ 
durance  than  an  aft,  in  {lead  of  giving  fcope  to  fluctua¬ 
tion  and  f welling  of  pafTion,  would  overflrain  the  at¬ 
tention,  and  produce  a  total  abfence  of  mind.  In  this 
refpeft,  the  four  paufes  have  a  fine  effeft :  for  by  af¬ 
fording  to  the  audience  a  feaionable  refpite  when  the 
imprefilon  of  reality  is  gone,  and  while  nothing  material 
is  in  agitation,  they  relieve  the  mind  from  its  fatigue  ; 
and  confequently  prevent  a  wandering  of  thought  at  the 
very  time  pofiibly  of  the  mofl  interefting  feenes. 

In  one  article,  indeed,  the  Grecian  model  has  greatly 
the  advantage :  its  chorus,  during  an  interval,  not  only 
preferves  alive  the  imprefiions  made  Upon  the  audience, 
but  alfo  prepares,  their  hearts  finely  for  new  imprefiions. 
In  our  theatres,  on  the  contrary,  the  audience,  at  the 
end  of  every  aft,  being  left  to  trifle  time  away,  lofe 
every  warm  imprefilon  ;  and  they  begin  the  next  aft 
cool  and  unconcerned,  as  at  the  commencement  of  the 
reprefentation.  This  is  a  grofs  malady  in  our  theatrical 
reprefentatioris  ;  but  a  malady  that  luckily  is  not  incu¬ 
rable  :  to  revive  the  Grecian  chorus,  would  be  to  revive 
the  Grecian  fiavery  of  place  and  time ;  but  we  can  fi¬ 
gure  a  detached  chorus  coinciding  with  a  paufe  in  the 
reprefentation,  as  the  ancient  chorus  did  with  a  paufe 
in  the  principal  action.  What  objeftion,  for  example, 
can  there  lie  againfl  mufic  between  the  afts,  vocal  and 
inftrumental,  adapted  to  the  fubjeft?  Such  detached  cho¬ 
rus,  without  putting  us  under  any  limitation  of  time  or 
place,  would  recruit  the  fpirits,  and  would  preferve  en¬ 
tire  the  tone,  if  not  the  tide,  of  pafiion  :  the  mufic,  af¬ 
ter  an  aft,  fhould  commence  in  the  tone  of  the  prece¬ 
ding  pafiion,  and  be  gradually  varied  till  it  accord  with 
the  tone  of  the  pafiion  that  is  to  fucceed  in  the  next 
aft.  The  mufic  and  the  reprefentation  would  both  of 
them  be  gainers  by  their  conjunction  ;  which  will  thus 
appear.  Mufic  that  accords  with  the  prefent  tone  of 
mind,  is,  on  that  account,  doubly  agreeable  ;  and  ac¬ 
cordingly,  though  mufic  fingly  hath  not  power  to  raife 
a  pafiion,  it  tends  greatly  to  fupport  a  pafiion  already 
raifed.  Further,  mufic  prepares  us  for  the  pafiion  that 
follows,  by  making  cheerful,  tender,  melancholy,  or 
animated  imprefiions,  as  the  fubjeft  requires.  Take  for 
an  example  the  firfl  feene  of  the  Mourning  Bride ,  where 
foft  mufic,  in  a  melancholy  drain,  prepares  us  for  AI- 
meria’s  deep  diflrefs.  In  this  manner,  mufic  and  repre¬ 
fentation  frpport  each  other  delightfully  :  the  impref- 
fion  made  upon  the  audience  by  the  reprefentation,  is  a 
fine  preparation  for  the  mufic  that  fucceeds  ;  and  the 
imprefilon  made  by  the  mufic,  is  a  fine  preparation  for 
the  repiefentation  that  fucceeds.  It  appears  evident, 
that  by  fome  fuch  contrivance,  the  modern  drama  may 
be  improved,  fo  as  to  enjoy  the  advantage  of  the  an¬ 
cient  chorus  without  its  flavifh  limitation  of  place  and 
time.  But  to  return  to  the  comparifon  between  the  an- 
cient  and  the  modern  drama. 

The  numberlefs  improprieties  forced  upon  the  Greek 
dramatic  poets  by  the  conlUtution  of  their  drama,  may 
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be  fuflicient,  one  fhould  think,  to  make  us  prefer  the  The  three 
modern  drama,  even  abftrafting  from  the  improvement  _Umcicl*_J 
propofed.  To  prepare  the  reader,  for  this  article,  it  7io~" 
mull  be  premifed,  that  as  in  the  ancient  drama  the  place  The  mo- 
ofaftion  never  varies,  a  place  necefiarily  muft  be  chofcndern 
to  which  every  perfon  may  have  accefs  without  any  im-™a£[**w 
probability.  This  coniines  the  feene  to  fome  open  place,  thc  auciei*t 
generally  the  court  or  area  before  a  palace  ;  which  ex¬ 
cludes  from  the  Grecian  theatre  tranfaftions  within 
doors,  though  thefe  commonly  are  the  mofl  important* 

Such  cruel  reftraint  is  of  itfeif  fuflicient  to  cramp  the 
mofl  pregnant  invention  ;  and  accordingly  the  Greek 
writers,  in  order  to  preferve  unity  of  place,  are  reduced 
to  woful  improprieties.  In  the  Hippolytus  of  Euripide* 

(aft  1.  fc.  6.),  Pliedra,  diftrefled  in  mind  and  body,  is 
carried  without  any  pretext  from  her  palace  to  the 
place  of  action  ;  is  there  laid  upon  a  couch,  unable  to 
fupport  herfelf  upon  her  limbs;  and  made  to  utter  many 
things  improper  to  be  heard  by  a  number  of  women 
who  form  the  chorus  :  and  what  is  Hill  more  improper* 
her  female  attendant  ufes  the  llrongefl  intreaties  to 
make  her  reveal  the  fecret  caufe  of  her  anguifh  ;  which 
at  lafl  Phedra,  contrary  to  decency  and  probability,  is 
prevailed  upon  to  do  in  prefence  of  that  very  chorus 
(aft  2.  fc.  2.)  Alcefles,  in  Euripides,  at  the  point  of 
death,  is  brought  from  the  palace  to  the  place  of  aftiong 
groaning  and  lamenting  her  untimely  fate  (aft  2.  fc.  1.} 

In  the  Trachinia  of  Sophocles  (aft.  2.),  a  fecret  Is 
imparted  to  Dejanira,  the  wife  of  Hercules,  in  prefence 
of  the  chorus.  In  the  tragedy  of  Iphigenia ,  the  mefien- 
ger  employed  to  inform  Clytemneftra  that  Iphigenia  was 
facrificed,  flops  fhort  at  the  place  of  aftion,  and  with  a 
loud  voice  calls  the  queen  from  her  palace  to  hear  the 
news.  Again,  in  the  Iphigenia  in  Tauris  (aft  4.),  the 
neceflary  prefence  of  the  chorus  forces  Euripides  into  a 
grofs  abfurdity,  which  is  to  form  a  fecret  in  their  hear¬ 
ing  ;  and,  to  difguife  the  abfurdity,  much  court  is  paid 
to  the  chorus,  not  one  woman  but  a  number,  to  engage 
them  to  fecrecy.  In  the  Aledea  of  Euripides,  that  prin- 
cefs  makes  no  difficulty,  in  prefence  of  the  chorus,  to 
plot  the  death  of  her  hulhand,  of  his  miflrefs,  and  of  her 
father  the  king  of  Corinth,  all  by  poifon  :  it  was  ne- 
cefiary  to  bring  Medea  upon  the  flage  ;  and  there  is  * 
but  one  place  of  aftion,  which  is  always  occupied  by 
the  chorus.  This  feene  clofes  the  fecond  aft  ;  and  in 
the  end  of  the  third,  fhe  frankly  makes  the  chorus 
her  confidents  in  plotting  the  murder  of  her  own  chil¬ 
dren.  Terence,  by  identity  of  place,  is  often  forced  2 
to  make  a  converfation  within  doors  be  heard  on  the 
open  flreet :  the  cries  of  a  woman  in  labour  are  there 
heard  diflinftly.  |Jf 

The  Greek  poets  are  not  lefs  hampered  by  unity  of^conve- 
time  than  by  that  of  place.  In  the  Hippolytus  of  Eu-^encfs  of 
ripides,  that  prince  is  banifhed  at  the  end  of  the  4th  , 

aft  ;  and  in  the  firfl  feene  of  the  following  aft,  a  mef-  cient  dra- 
fenger  relates  to  Thefeus  the  whole  particulars  of  the 
death  of  Hippolytus  by  the  fea-monfler  :  that  remark¬ 
able  event  muff,  have  occupied  many  hours ;  and  yet  in 
the  reprefentation  it  is  confined  to  the  time,  employed  a 
by  the  chorus  upon  the  fong  at  the  end  of.  the.  4th  aft. 

The  inconfiftency  is  Hill  greater  in  the.  Iphigenia  in  Tau¬ 
ris  (aft  5.  fc.  4.)  :  the.  fong  could  not  exhaufl  half  an 
our ;  and  yet  the  incidents  fuppofed  to  have  happened 
dunng  that  time  could  not  naturally  have  been  tranfafted 
in  lefs  than  half  a  day  v 
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Unities.*  .  T?16  ?rcc^  art‘^s  *re  forced,  not  lefs  frequently,  to 

»— ” - tranfgrefs  another  rule,  derived  alfo  from  a  continued 

reprefentation.  The  rule  is,  that  as  a  vacuity,  however 
momentary,  interrupts  the  reprefentation,  it  is  neceffary 
that  the  place  of  action  be  conftantly  occupied.  So¬ 
phocles,  with  regard  to  that  rule  as  well  as  to  others,  is 
generally  correft ;  but  Euripides  cannot  bear  fuch  re- 
itraint;  he  often  evacuates  the  ftage,  and  leaves  it  empty 
or  others,  xphigenia  in  Tauris,  after  pronouncing  a 
foliltquy  m  the  firft  feene,  leaves  the  place  of  action, 
and  is  iucceeded  by  Oreftes  and  Pylades:  they,  after 
fomc  conyerfation,  walk  off;  and  fpliigenia  re-enters, 
accompanied  with  the  chorus.  In  the  Alceftes,  which 
“  f  trhe,  fa“e  author,  the  place  of  aftion  is  void  at  the 
end  of  the  third  aft.  It  is  true,  that  to  cover  the  irre- 
gulanty,  and  to  preferve  the  reprefentation  in  motion, 
Euripides  is  careful  to  fill  the  ftage  without  lofs  of  time: 
but  this  ftill  is  an  interruption,  and  a  link  .of  the  chain 
broken  :  for  during  the  change  of  the  aftors,  there 
*  mutt  be  a  fpace  of  time,  during  which  the  fta<re  is  oc¬ 
cupied  by  neither  fet.  It  makes  indeed  a  more  re¬ 
markable  interruption,  to  change  the  place  of  aftion  as 
wed  as  the  aftors ;  but  that  was  not  practicable  upon 
the  Grecian  ftage,  r 

It  is  hard  to  fay  upon  what  model  Terence  has 
tormed  his  plays.  Having  no  chorus,  there  Is  a  paufe 
in  the  reprefentation  at  the  end  of  every  a&  :  but  ad¬ 
vantage  is  not  taken  of  the  ceflation,  even  to  vary  the 
place  of  adion;  for  the  ftreet  Is  always  chofen,  where 
every  thing. palling  may  be  feen  by  every  perfon  ;  and 
by  that  choice,  the  molt  fprightly  and  interefting  parts 
oi  the  action,  which  commonly  pafs  within  doors,  are 
excluded  ;  witnefs  the  lafl  ad  of  the  Eunuch.  He  hath 
Submitted  to  the  like  flaveiy  with  refped  to  time.  In 
a  word,  a  play  with  a  regular  chorus,  is  not  more~con- 
hned  m  place  and  time  than  his  plays  are.  Thus  a  zea¬ 
lous. fedary  follows  implicitly  ancient  forms  and  cere¬ 
monies,  without  once  confidering  whether  their  intro- 
dudive  caufe  be  ftill  fubfifting.  Plautus,  of  a  bolder 
genius  than  Terence,  makes  good  ufe  of  the  liberty  af¬ 
forded  by  an  interrupted  reprefentation  :  he  varies  the 
place  of  adion  upon  all  occaflons,  when  the  variation, 
iuits  his  purpofe.- 

»o change  The  intelligent  reader  will  by  this  time  underftand, 

pLccmto°r  tr3t  We  ?kad  for  no  chanKe  of  PIace  m  our  plays  but 
he  admit,  ftter  a"  lntf™aJ’.  nor.for  any  latitude  in  point  of  time 
ted  hiit  he-.  ut  what  in  with  an  interval.  The  unities  of 
the  place  and  time  ought  to  be  ftriftly  obferved  during 
each  act;  for  during  the  reprefentation  there  is.  no 
opportunity  for  the  fmalleft  deviation  from  either. 
Hence  it  is  an  effentkil  requisite,  that  during  an  ad 
the  ftage  be  always  occupied ;  for  even  a  momentary 
vacuity  makes. an  interval  or  interruption.  Another 
rule  is  no  lefs  effential :  It  would  be  a  grofs  breach  of 
,  unity  of  adion  to  exhibit  upon  the  ftage  two  fe- 
parate  adions  at  the  fame  time  j  and  therefore,  to 
preferve  that  unity,  it  is  neceftary  that  each  perfonan-e 
introduced  during  an  ad  be  linked  to  thofe  in  pof- 
fefiion  of  the  ftage,  fo  as  to  join  all  in  one  adion. 

I  hefe  things  follow,  from  the  very'  conception  of  an 
ad,  which  admits  not  the  flighted  interruption  ;  the 
moment  the  reprefentation  is  intermitted,  there  is  an 
end  of  that  ad;  and  we  have  no  other  notion  of  a 
new  ad,  but  where,  after  a  paufe  or  interval,  the  re¬ 
prefentation  is  again  put  in  motion.  French  writers, 
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generally  fpeaking,  arc  correft  in  this  particular.  The 
Englifh,  on  the  contrary,  are  fo  irregular  as  fcarce 
to  deferve  a  criticifm :  aftor3  not  only  fucceed  each 

•  l-n'Vr  fame  pIace  without  conneftion,  but,  what 
is  ltift  lefs  excufable,  they  frequently  fucceed  each 
other  in  different  places.  This  change  of  place  in  the 
iame  aft  ought  never  to  be  indulged ;  for,  befide 
breaking  the  unity  of  the  aft,  it  has  a  difagreeable 
ettett ;  after  an  interval,  the  imagination  adapts  it- 
lelt  to  any  place  that  is  neceffary,  as  readily  as  at 
the  commencement  of  the  play;  but  during  the  re¬ 
prefentation  we  rejeft  change  of  place.  From  the 
foregoing  Cenfure  muff  be  excepted  the  Mourning  Bride 
ot  Congreve,  where  regularity  concurs  with  the  beau¬ 
ty  oi  fentiment  and  of  language,  to  make  it  one  of  the 
moit  complete  pieces  England  has  to  boaft  of.  It  is  - 
to  be  acknowledged,  however,  that  in  point  of  regu¬ 
larity  this  elegant  performance  Is  not  altogether  un¬ 
exceptionable.  In  the  four  firft  afts,  the  unities  of 
place  and  time  are  ftriftly  obferved  ;  but  in  the  laft  aft, 
there  is  a  capital  error  with  refpeft  to  unity  of  place  • 
for  m  the  three  firft  feenes  of  that  aft,  the  place  of 
aftion  is  a  room  of  ftate,  which  is  changed  to  a  pri- 
lon  in  the  fourth  feene  :  the  chain  alfo  of  the  aftors  is 
broken  ;  as  the  perfrms  iutroduced  in  the  prifon  are 
different  from  thofe  who  made  their  appearance  in  the 
room  of  ftate.  This  remarkable  Interruption  of  the 
reprefentation  makes  in.  effeft  two  afts  inftead  of  one- 
and  therefore,  if  it  be  a  rule  that  a  play  ought  not 
to  confift  of  more  afts  than  five,  ,  this  performance  is 
io  far  defective  m  point  of  regularity.  It  may  be  add¬ 
ed,  that,  even  admitting  fix  afts,  the  irregularity- 
would  not  be  altogether  removed,  without  a  Wcr 
paule  in  the  repreientation  than  is  allowed  in  the  ac- 
ting  ;  for  more  than  a  momentary,  interruption  is  re¬ 
quisite  for  enabling  the  imagination  readily  to  fall  in 
with  anew  place,  or  with  a  wide  fpace  of  time.  In 
The  M  ay  oj  the  World ,  of  the  fame  author,  unity  of 
place  is  preferred  during  every  aft,’  and  a  ftrifter 
unity  of  time  during  the  whole  play  than  is  neceffary. 

§  4-  0/ the  Opera. 

An  opera  is  a  drama  reprefented  by  mufic  This  tn  113 
entettairunent  was  invented  at  Venice.  An  exhibi- a  dr'aK. 
tion  of  this  fort  requires  a  moft  brilliant  magnificence,  prefented 
and  an  expence  truly  royal.  The  drama  muft  necef-  b7  muflc’ 
fanly  be  compofed  in  verfe;  for  as’  operas  are  fung 
and  accompanied  with  fymph'onies,  they  muft  be  in 
verle  to  be  properly  applicable  to  mufic.  To  render 
tins  entertainment  ftill  lhore  brilliant,  it  is' ornamented 
with  dances  and  ballettes,  with  fuperb  decorations, 
and  furpniing  machinery,  The  dreffes  of  the  aftors, 
of  thole  who  affift  in  the  chorus,  and  of  the  dancers, 
being  all  in  the  molt  fpjendid  and'ekgant  tafte,  contri- 
bute  to  render  the  exhibition  highly  fumptuous.  But 
notwithftanding  this  union  of  arts  and  pleafures  at 
an  immenfe  expence,  and  notwithftanding  a  moft  daz- 
zling  pageantry,  an  opera  appears,  in  the  eyes  of 
many  people  of  tafte,  but  as  a  magnificent  abfurdity, 
feeing  that  nature  is  never  there  from  the  beginning  to 
the  end.  It  is  not  our  bufinefs  here,  however,  to  de¬ 
termine  between  the  different  taftes  of  mankind.  ’ 

The  method  of  expreffing  our  thoughts  by  finging 
and  mufic  is  fo  little  natural,  and  has  fomething  in  it 
fo  forced  and  affefted,  .that  it  is  not  eafy  to  conceive 
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reprefent  any  hnmjn  ‘f  [  eitife  than  by  fpeeeh. 
ferioua  or  tragic  aftion,  any  otlienule  t  X  b 

Weliave,  it  is  true,  operas  mEngliflib) 

in  Italian  by  Metaftafio,  In  French  by  M.  Qnmauit, 
Foptenellc;  fitc.  the  fubjefts  of  winch  are  fo  grave  and 
tiTTie  that  one  might  call  them  muhcal  tragedies,  and 
■  in  their  kind.  But  though  we  are 

highly  fatisfied  and  greatly  affeited  on  readmg  tliem, 
and  are  much  pleafed  wM.  feeing  them  represented, 

yet  the  fpeftator  is,  perhaps,  more  charmed  with  the 

•  magnificence  of  the  light  and  the  beauty  ot  the  mu- 
lie,  than  moved  with  the  action  and  the  tragical  p-  <. 
of  the  performance.  We  are  not,  however,  of  tnat 
order  of  critics  who  drive  to  prove,  that  mankind  ad. 
wrong  in  finding  pleafure  in  an  objeft  with  which 
they  are  really  pleafed  ;  who  blame  a  lover  for  think¬ 
ing  his  mittrefs  charming,  when  her  features  are  by  no 
JBlelf eld's  means  regular ;  and  who  are  perpetually  appyngt  e 
Kid. »/  -  rules  of  logic  to  tlie  works  of  genius  :  we  make  thefe 
Erudition,  cbfeivatlons  merely  in  order  to  examine  11  it  be  not 
poffible  to  augment  the  pleafures  of  a  polite  people,  by 
making  the  opera  fometliing  more  natural,  more  pro¬ 
bable,  and  more  confonant  to  reafon. 

Should  tale  We  think,  therefore,  that  the  poet  fitould  never, 
its  fubjcdt  or  at  lead  very  rarely,  cboofe  a  fubjcft  from  lnitor) , 
not  from  from  fable  or  mythology,  or  from  the  regions  of 

h:ft°ry  but  eriCbantment.  Every  rational  mind  is  eonflantly  Ibock- 
STeu.  ed  to  bear  a  mutilated  hero  trill  out,  from  the  (lender 
chantment,  pipe  of  a  chaffinch,  To  arms  !  To  arms  !  and  in  the 
fame  tone  animate  liis  foldiers,  and  lead  them  to  the  af- 
fault ;  or  harangue  an  affembly  of  grave  fenators,  and 
fometimes  a  whole  body  of  people.  Nothing  can  be 
more  burlefque  than  fiich  exhibitions  ;  and  a  man  mud 
be  pofleffed  of  a  very  uncommon  fenfibility  to  be 
affected  by  them.  But  as  we  know  not  what  was  the 
language  of  the  gods,  and  their  manner  of  expreffing 
themfelves,  we  are  at  liberty  in  that  cafe  to  form  what 
illufions  we  pleafe,  and  to  fuppofe  that  they  fung  to 
didinguiffi  themfelves  from  mortals.  Befides,  all  the 
magic  of  decorations  and  machinery  become  natural, 
and  even  necelfary,  in  thefe  kinds  of  fubjedls  ;  and 
therefore  readily  afford  opportunity  for  all  the  pomp 
of  thefe  performances.  The  chorus,  the  dances,  the 
ballettes,  the  fymphonies  and  drefTes,  may  like  wile  be 
all  made  to  coirefpond  with  fuch  fub]e6ls  :  nothing  is 
here  affe£led,  abfurd,  or  unnatural.  Whoever  is  pof- 
feffed  of  genius,  and  is  well  acquainted  with  mytho¬ 
logy,  will  there  find  an  inexhauftible  fource  of  fuh- 
je£ts  highly  diverfified,  and  quite  proper  for  the  drama 
of  an  opera. 

We  (hall  not  fpeak  here  of  that  fort  of  mufic  which 
appears  to  us  the  moll  proper  for  fuch  a  drama,  and 
of  the  feveral  alterations  of  which  we  think  it  fufeep- 
tible,  in  order  to  make  it  more  complete,  and  to  adapt 
it  to  a  more  pathetic,  more  noble,  and  more  natural 
expreffion,  as  well  in  the  recitatives  as  in  the  airs  and 
chorus.  (See  Music).  WTe  have  only  here  to  confider 
tV.e  bufinefs  cf  the  poet.  He  ffiould  never  lofe  fight 
<?f  nature,  even  in  the  mi  did  of  the  greated  fi&ion.  A 
n<  g°d,  a  demi-god,  a  renowned  hero,  fuch  for  example 
«”?eftntWa8  Renand  in  ^rmida*  a  fairy,  a  genie,  a  nymph,  or 
itscharac-  ^urY’  ^10u^d  condantly  be  reprefented  apeording 
•ter*  as  con*  the  cliar?.£lers  we  give  them,  and  never  be  made  to 
Men.  talk  the  language  of  a  fop  or  a  petite  t\altrejjl\  Tlie 
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rearireu  verfies  tlwt  are  ires,  and  not  regular,  fuch  as 
X  fiirple  cadence  approach .  the  neared  to  commob 
ianh.ee.  The  airs  Ihould  not  be  icrrced.  into  the  piece, 
nor* Improperly  placed  for  the  fake  of  terminator  a 
feene,  or  to  diTplay  the  voice  of  a  pat ormer:  they 
Ihould  exprefs  fome  feiitiment,  or.  fome  precept,  fhort 
and  ffrikmsr,  or  tender  and  affeftmg  ;  or  .omc  firmk 
Vv-W  and  natural ;  and  they  Ihould  anfe  of  ttiemiclvcs 
from  a  monologue,  or  fen.  a  feene  between  two  per. 
tons:  prolixity  Ihould  here  be  particularly  folded, 
efpecially  when  fuch  an  air  makes  part  or  a  dialogue-; 
for  nothing  is  more  infipid  or  difgudful  than  the  coun¬ 
tenances  of  the  other  attors  who  appear  at  the  fartte 
time,  whofe  iilcnce  is  quite  unmeaning,  and  who  know 
not  what  to  do  with  their  hands  and  feet  while  the 
finger  is  draining  his  throat.  The  verle  01  all  the  airs 
Ihould  be  of  the  lyric  kind,  and  fnould  contain  -ome 
poetic  image,  or  paint  fome  noble  paffion,  which  may 
furniffi  the  compofer  with  an  opportunity  of  difplaying 
his  talents,  and  of  giving  a  lively  and  affecting  exprei- 
fion  to  the  mulic.  A  phrafe  that  is  manimated  can 
never  have  a  good  effect  in  the  performance,  but  mud 
become  infipid  and  horribly  tedious  in  the  air.  I  he 
trite  fimilies  of  the  Italians,  of  a  dream  that  flows,  or  a 
bird  that  flies,  &c.  are  no  longer  lufferable.  'Hie  lame 
thino-  may  be  faid  with  regard  to  the  chorus,  which 
ihould  be  equally  natural  and  well  adapted :  it  is  here 
fometimes  a  whole  people,  fometimes  the  inhabitants 
of  a  peculiar  country,  and  fometimes  warriors,  nymphs, 
or  pi  ieils,  &c.  who  raife  their  voice  to  demand  juflice, 
to  implore  favour,  or  render  a. general  homage.  .  The 
adion  itfelf  will  furniffi  the  poet  of  genius  with  ideas, 
words,  and  the  manner  of  dilpofmg  them. 

Laftly,  the  opera  being  a  performance  calculated  lefs 
to  fatisfy  the  underftanding  than  to  charm  tlie  ear  and 
affefl  the  heart,  and  efpecially  to  (Irike  tlie  fight, .  the 
poet  ffiould  liave  a  particular  attention  to  that  objedt, 
ffiould  be  (killed  iu  the  arts  of  a  theatre,  ffiould  know 
how  to  introduce  combats,  ballettes,  feafts,  games,  pom¬ 
pous  entries,  lolemu  proceffions,  and  iuch  marvellous  in¬ 
cidents  as  occur  in  the  heavens,  upon  earth,  in  the  fea, 
and  even  in  the  infernal  regions :  but  all  thefe  matters 
demand  a  (Irong  charadler,  and  the  utmoft  precifion  in 
the  execution  :  for  otliervvife,  the  comic  being  a  near 
neighbour  to  the  fublime,  stliey  will  eafily  become  ridi- 
culous.  The  unity  of  a&ion  mull  certainly  be  obferved  ^!*Y  ^ 
in  fuch  a  poem,  and  all  the  incidental  epifodes  mud  con- ceffary  t< 
cur  to  the  principal  defign  ;  otherwife  it  would  be  at^e  0peri 
monftrous  chaos.  It  is  impoffible,  however,  ferupu- 
loufly  to  obferve  the  unity  of  time  and  place :  though 
the  liberty,  which  reafon  allows  the  poet  in  this  refpecd, 
is  not  without  bounds  ;  and  the  lefs  ufe  he  makes  of  it, 
the  more  perfect  his  poem  will  be.  It  is  not  perhaps 
impoffible  fo  to  arrange  the  objects,  that,  in  changing 
the  decorations,  the  painter  may  cohilantly  make  ap¬ 
pear  fome  part  of  the  principal  decoration  which  cha- 
ra&erifes  the  fituation  of  the  feene,  as  the  corner  of  a 
palace,  at  the  end  of  a  garden,  or  fome  avenue  that 
leads'  to  it,  &c.  But  all  this  is  liable  to  difficulties, 
and  even  to  exceptions;  and  the  art  of  the  painter  mud 
concur  in  fuch  cafe  with  that  of  the  poet.  For  the  reft, 
all  the  operas  of  Europe  are  at  leaft  one  third  too 
long;  efpecially  the  Italian,  The  unity  of  aftion  re¬ 
quires  brevity ;  and.  fatiety  is  in fep arable  from  a  di- 
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Of  i-yiie  vcrfion  that  lafts  full  four  hours,  and  fometime&  long* 

Krctry.  er<  ,  * 

They  have  indeed  endeavoured  to  obviate  this  incon¬ 
venience  by  dividing  an  opera  into  three,  and  even  into 
five  a£ls ;  but  experience  proves,  .that  this  divifion,. 
though  judicious,  is  fall  not  fufticient  to  relieve  the 
wearied  attention. 


Sect.  II.  Of  Lytic  Poetry . 

Ori*n7of  ode  is  very  ancient,  and  was  probably  the  firft 

the  ode.  fpecies  of  poetry.  It  had  its  fource,  we  may  fuppofe, 
from  the  heart,  and  was  employed  to  exprefs,  with  be¬ 
coming  fervour  and  dignity,  the  grateful  fenfe  man 
entertained  of  the  blcifings  which  daily  flowed  from 
God  the  fountain  of  all  goodnefs :  hence  their  har- 
xelt  hymns,  and  other  devotional  compofitions  of  that 
kind. 

But  in-  procefs  of  time  it  was  employed,,  not  only  to 
praife  the  Almighty  for  bounties  received,  but  to  folicit 
his  aid  in  time  of  trouble ;  as  is  plain  from  the  odes 
written  bv  king  David  and  others,  and  colle&ed  by  the 
Jewilh  Sanhedrim  into  the  book  of -Pfalms,  to  be  Yung 
at  their  fails,  festivals,  and  on  other  foiemn  occafions. 
Nor  was  this  practice  confined  to  the  Ifraelites  only  : 
otner  nations  had  their  longs  of  praife  and  petitions  of 
this  fort,  which  they  preferred  to  their  deities  in  time 
of  public  profperity  and  public  dillrefs,  as  well  as  to 
thofe  heroes  who  diftinguifhed  themfelves  in  arms. 
!Even  the  American  Indians,  whofe  notions  of  religion 
are  extremely  confined,  have  their  war-fongs,  which  they 
fing  to  this  day. 

It  is  reafonable  to  fuppofe  that  the  awful  purpofe  to 
which  the  ode  was  applied,  gave  rife  among  the  ancients 
to  thecuftom  of  invoking  the  mufes;  and  that  the  poets, 
in  order  to  raife  their  fentiments  and  language,  fo  as  to 
be  acceptable  to  their  deities,  thought  it  expedient  to 
folicit  fome  divine  affiftance.  Hence  poets  are  faid  to 
have  been  infpired,  and  hence  an  unbounded  liberty  has 
been  given  to  the  ode;  for  the  lyric  poet,  fired,  as  it 
were,  with  his  fubjeft,  and  borne  away  on  the  wings  of 
gratitude,  difdains  grammatical  niceties  and  common 
t  1 8  modes  of  fpeecli,  and  often  foars  above  rule,  though  not 

ftsfree-  above  reafon.  .  This  freedom,  however,  confifts  chiefly 
4ohi.  Jn  fudden  tranfitions,  bold  digreflions, .  and  lofty  excur¬ 
sions.  For  the  ancient  poets,  and  even  Pindar,  the  moll 
daring  and  lofty  of  them  all,  has  in  his  fublimeft  flights, 
and  anudft  all  his  rapture,  preferved  harmony,  and  often 
uniformity  in  Ins  verification :  but  fo  great  is  the  vari¬ 
ety  of  his  meafures,  that  the  traces  of  famenefs  are  in  a 
manner  loft;  and  this  is  one  of  the  excellencies  for  which 
that  poet  is  admired,  and  which,  though  feemingly  de¬ 
void  of  art,  requires  fo  much  that  lielias  feldoiri  heen 
imitated  with  fuccefs. 

The  ancients  in  their  odes  indulged  fuch  a  liberty  of 
fancy,  that  fome  of  their  beft  poets  not  only  make  bold 
excurfions  and  digreffions,  but,  having  in  their  flights 
llarted  fome  new  and  noble  thought,  they  frequently 
purfue  it,  and  never  more  return  to  their  fubjedl.  But 
this  loofe  kind  of  ode,  which  feems  to  reje&  all  method, 
and  in  which  the  poet,  having  juft  touched  upon  his 
fubjedti,  immediately  diverts  to  another,  we  fhould  think 
blameable,  were  it  lawful  to  call  In  queftion  the  autho¬ 
rity  of  thofe  great  men  who  were  our  preceptors  in-  this 
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art.  We  may  venture  to  affirm,  however,  that  tlufe  Of  Lyri; 
compofitions  ftand  in  no  degree  of  comparifon  with. other  t 

odes  of  theirs  ;  in  which,  after  wandering  from  the  fub- 
jedl  in  purfuit  of  new  ideas  arlling  from  fome  of  its  ad¬ 
juncts,  and  ranging  wantonly,  as  it  were,  through  a  va¬ 
riety  of  matter,  the  poet  is  from  fome  Other  circumftance 
led  naturally  to  his  fubjedt  again  ;  and,  like  a  bee,  ha¬ 
ving  colle&ed  the  effence  of  many  different  flowers,  re¬ 
turns  home,  and  unites  them  all  in  one  uniform  pleaftng 
fweet. 

The  ode  among  the  ancients  fignifTed  no  more  than  a  The  fab- 
fong:  but  with  the  moderns,  the  ode  and  the  fong  areJ^s  of  the 
confidered  as  different  compofitions;  the  ode  being  ufu-ude\ 
ally  employed  in  grave  and  lofty  fubje&s,  and  feldom 
fung  but  on  foiemn  occafions. 

The  fubjeds  moft  proper  for  the  ode  and  fong,  Horace 
has  pointed  out  iri  a  few  elegant  lines. 

Gods,  heroes,  conquerors,  Olympic  crowns, 

Dove’s  pleafing  caves,  and  the  free  joys  of  wine, 

Are  proper  fubjeds  for  the  lyric  fong. 

To  which  we  may  add,  that  happinefs,  the  pleafures 
of  a  rural  life,  and  fucli  parts  of  morality  as  afford  leffons. 
for  the  promotion  of  our  felicity,  and'refledions  oil  the 
condud  of  life,  are  equally  fuitable  to  the  ode.  This 
both  Pindar  and  Horace  were  fo  fenfible  of,  that  many  of 
their  oc.es  are  feafoned  with  thefe  moral  fentences  and 
refledions. 

But  who  can  number  ev’ry  Tandy  grain 
W  a  fil’d  by  Sicilia's  hoarfe -refounding  main  ? 

Or  who  can  Theron's  gen’rous  works  exprefs, 

And  tell  how  many  hearts  his  bounteous  virtues  blefs? 

Ode  to  T HERON. 

And  in  another  Olympic  ode,  inferibed  by  the  fame 
poet  to  Diagoras  of  Rhodes  (and  in  fuch  efteem,  that 
it  was  depofited  in  the  temple  of  Minerva,  written  in 
letters  of  gold),  Pindar,  after  exalting  them  tothe  fkies* 
concludes  with  this  lefibn  in  life : 

Yet  as  the  gales  of  fortune  various  blow, 

To-day  tempeftuous,  and  to-morrow  fair. 

Due  bounds,  ye  Rhodians,  let*  your  tranfports  knowj; 

Perhaps  to-morrow  comes  a  ftorm  of  care. 

Weft* s  Pindar. 

Tlie  man  refolv’d  and  fteady  to  his  truft, 

Inflexible  to  ill,  and  obftinately  juft. 

May  the  rude  rabble’s  infblenee  defpife, 

Their  fenfelefs  clamours  and  tumultuous  cries  ; 

The  tyrant’s  fiercenefs  he  beguiles, 

And  the  ftern  brow  and  the  haffli  voice  defies. 

And  With  fuperior  greatnefs  fmiles. 

Not  the  rough  whirlwind,  that  deforms 
Adria’s  black  gulph,  and  vexes  it  with  florins,. 

The  ftubborn  virtue  of  his  foul  can  move  ; 

Nor  the  red  arm  of  angry  Jove, 

That  flings  the  thunder  from  the  fky, 

And  gives  it  rage  to  roar,  and  ftrength  to  fiy. 

Should  the  whole  frame  of  nature  round  him  break, 

In  ruin  and  confufion  hurl’d, 

He  unconcern’d  would  hear  the  mighty -crack. 

And  ftand  fecure  amidft  a  falling*  world. 

Horace* 

■ml 


Of  Lyric  M.  Defpreaux  has  given  us  a  very  beautiful  and  juft 
Poetry,  defcription  of  the  ode  In  thefe  lines. 

L’Ode  avec  plus  d’eclat,  &  non  moms  d’cnergie 
Elevant  jufqu’au  del  fon  vol  ambitieux, 

Entretient  dans  vers  commerce  avec  les  Dieux. 

Aux  Athletes  dans  Pile  elle  ouvre  la  barriere,  ^ 
Chante  nn  vainqueur  poudreux  au  bout  de  la  cimere  j 
Mene  Achille  fanglant  au  bords  du  Simots. 

Ou  fait  fiechir  l’Efcaut  fous  le  joug  de  Louis. 

Tantot  commc  une  abeille  ardente  a  fon  ouvrage 
Elle  s’en  va  de  fieurs  depoulller  le  nvage  : 

Elle  peint  les  feftins,  les  danfes  Sc  les  ns, 

Vante  un  baifer  cueilli  fur  les  levres  d  Ins, 

Qui  mollement  reiifte  &  par  un  doux  caprice 
Quelquefois  le  refufe,  a  fin  qu’on  le  ravine.  , 

Son  ftyle  Impetueux  fouvent  marche  au  hafard. 

Chez  elle  un  beau  defordre  eft  un  effet  de  1’ ait,  . 

Loin  ces  rlmeurs  craintifs,  dont  l’efprit  plegmatiquc 
Garde  dans  fes  fureurs  un  ordre  dida&ique  : 
Quichantantd’un  heros  les  progres  eclatans, 

Maigres  hiftoriens,  fulvront  l’ordre  des  temps. 
Apollon  de  fon  feu  leur  fut  tonjours  avare,  See . 

The  lofty  ode  demands  the  ftrongeft  fire, 

For  there  the  mufe  all  Phoebus  mult  infpire : 
Mounting  to  lieav’n  in  her  ambitious  flight, 

Amongft  the  gods  and  heroes  takes  delight } 

Of  Pifa’s  wreftlers  tells  the  finewy  force, 

And  fings  the  dufty  conqueror’s  glorious  courfe  ; 

To  Simois’  banks  now  fierce  Achilles  fends, 

Beneath  the  Gallic  yoke  now  Efcaut  bends : 
Sometimes  fhe  files,  like  an  induftrious  bee, 

And  robs  the  flow’rs  by  nature’s  chemiftry  ; 

Defcribes  the  fhepherds  dances,  feafts,  and  bhfs. 

And  boafts  from  Phillis  to  furprife  a  kifs, 

When  gently  (he  refifts  with  feign’d  remorfe, 

That  what  fhe  grants  may  feem  to  be  by  force. 

Her  generotis  ftyle  will  oft  at  random  ftart, 

/  And  by  a  brave  diforder  (how  her  art  5 
Unlike  thofe  fearful  poets  whofe  cold  rhyme 
In  all  their  raptures  keeps  exa&eft  time, 

Who  ling  the  illuftrious  hero’s  mighty  praife, 

Dry  journalifts,  by  terms  of  weeks  and  days  5 
To  thefe,  Apollo,  thrifty  of  his  fire, 

Denies  a  place  in  the  Pierian  choir,  Sc c. 

Soames* 

The  variety  of  fubje&s,  which  are  allowed  the  lyric 
poet,  makes  it  neceftary  to  confider  this  fpecies  of  poetry 
under  the  following  heads,  viz.  the  fublime  ode,  the  lejfer 
ode,  and  the  fang .  We  fhall  begin  with  the  loweft,  and 
proceed  to  that  which  is  more  eminent. 

,  I-  Songs  are  little  poetical  compofitiorts,  ufually  fet  to 

**  a  tune,  and  frequently  fung  in  company  by  way  of  en¬ 
tertainment  and  diverfion.  Of  thefe  we  have  in  our 
language  a  great  number  ;  but,  confidering  that  number, 
not  many  which  are  excellent;  for,  as  the  Duke  of 
Buckingham  obfetves, 

'Though  nothing  feems  more  eafy,  yet  no  part 
Of  poetry  requires  a  nicer  art. 

The  Tong  admits  of  almoft  any  fubjeft  ;  but  the 
.greateft  part  of  them  turn  either  upon  love,  contentment , 
<or  the  pleasures  of  a  country  life ,  and  drinking .  Be  the 
iubjeft,  however,  what  it  will,  the  verfes  fhould  be  eafy, 
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natural,  and  flowing,  and  contain  a  certain  harmony, 
fo  that  poetry  and  mufic  may  be  agreeably  united.  In 
thefe  compofitions,  as  in  all  others,  obfeene  and  profane 
expreffions  fhould  be  Carefully  avoided,  and  indeed  every 
thin*  that  tends  to  take  off  that  refped  which  is  due  to 
religion  and  virtue,  and  to  encourage  vice  and  immora¬ 
lity.  As  the  beft  fongs  in  our  language  are  already  m 
every  hand,  it  would  feemfuperfluous  to  infert  examples. 

For  further  precepts,  however,  as  well  as  feleft  examples, 
in  this  fpecies  of  compofition,  we  may  refer  the  reader 
to  the  elegant  Effay  on  Song  Writing ,  by  Mr  Aikin.  ^ 

II.  The  lejfer  ode.  The  diftinguiftiing  chara&er  ofThediflin* 
this  is  fweetnefs  ;  and  as  the  pleafure  we  reoeive  from  ^uifhing 
this  fort  of  poem  arifes  principally  from  its  foothing  and 
affe&ing  the  paffions,  great  regard  fhould  be  paid  to  the  od^ 
language  as  well  as  to  the  thoughts  and  numbers. 

Th’expreflion  fhould  be  eafy,  fancy  high 

Yet  that  not  feem  to  creep,  nor  this  to  fly : 

No  words  tranfpos’d,  but  in  fnch  order  all, 

As,  though  hard  wrought,  may  feem  by  chance  to  fall* 

I).  Buckingham's  EJfay . 

The  ftyle,  indeed,  fhould  be  eafy  :  but  it  may  be  alfo 
florid  and  figurative.  It  folicits  delicacy,  but  difdains 
affeftation.  The  thoughts  fhould  be  natural,  chafte, 
and  elegant ;  and  the  numbers  various,  fmooth,  and 
harmonious.  A  few  examples  will  fufficiently  explain 
what  we  mean. 

Longinus  has  preferved  a  fragment  of  Sappho,  an 
ancient  Greek  poetefs,  which  is  in  great  reputation 
amongft  the  critics,  and  has  been  fo  happily  tranfiated 
by  Mr  Philips  as  to  give  the  Englifli  reader  a  juft  idea 
of  the  fpirit,  eafe,  and  elegance  of  that  admired  author  ; 
and  fhoW  how  exadlly  fhe  copied  nature.  To  enter 
into  the  beauties  of  this  ode,  we  muft  fuppofe  a  lover 
fitting  by  his  miftrefs,  and  thus  exprefling  his  pafiion : 

Bleft  as  th’  immortal  gods  is  he,  The*  Sap* 

The  youth  who  fondly  fits  by  thee*  phic  ode. 

And  fees  and  hears  thee  all  the  while 
Softly  fpeak*  and  fvveetly  fmile. 

’Twas  this  depriv’d  my  foul  of  reft, 

And  rais’d  fucli  tumults  in  my  breaft  j 
For  while  I  gaz’d,  in  tranfport  toft, 

My  breath  was  gone,  my  voice  was  loft. 

My  bofom  glow’d,  the  fubtle  flame 
Ran  quick  through  all  my  vital  frame  : 

O’er  my  dim  eyes  a  darknefs  hung ; 

My  ears  with  hollow  murmurs  rung. 

In  dewy  damps  my  limbs  were  chill’d ; 

My  blood  with  gentle  horrors  thrill’d  j 
My  feeble  pulfe  forgot  to  play  ; 

I  fainted,  funk,  and  dy’d  away. 

After  this  inftance  of  the  Sapphic  ode,  it  may  not 
be  improper  to  fpeak  of  that  fort  of  ode  which  is  called 
Anacreontic ;  being  written  in  the  manner  and  tafte  of 
Anacreon,  a  Greek  poet,  famous  for  the  delicacy  of  his 
wit,  and  the  exquifke,  yet  eafy  and  natural,  turn  of 
his  poefy.  We  have  feveral  of  his  odes  ftill  extant, 
and  many  modern  ones  in  imitation  of  him,  which  are 
moflly  compofed  in  verfes  of  feven  fyllables,  or  three 
feet  and  a  half.  12^ 

We  fhall  give  the  young  ftudent  one  or  two  examples  The  Ana* 
of  his  manner  from  Mr  Fawkes’s  excellent  tranfiation.  creonuc 
8  TheodG* 
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%‘et.T?  u  The/°lWing  ode  °n  the  power  of  gold,  which  had 
i  r — —  been  °*ten  attempted  but  with  little  fuccefs,  this  gentle¬ 

man  has  tranflated  very  happily. 

Love’s  a  pain  that  works  our  wo  ; 

Not  to  love  is  painful  too  : 

But,  alas!  the greateft  pain 
Waits  the  love  that  meets  difdain. 

What  avails  ingenuous  worth, 

Sprightly  wit,  or  noble  birth  ? 

All  thefe  virtues  ufelefs  prove  ; 

Gold  alone  engages  love. 

May  he  be  completely  curft, 

Who  the  keeping  mifchief  iirft 
Wak’d  to  life,  and,  vile  before, 

Stamp’d  with  worth  the  fordid  ore. 

Gold  creates  in  brethren  llrife ; 

Gold  deftroys  the  parent’s  life  ; 

Gold  produces  civil  jars, 

Murders,  maffacres,  and  wars ; 

But  the  worft  effedl  of  gold, 

Love,  alas  !  is  bought  and  fold. 

His  ode  on  the  vanity  of  riches  is  of  a  piece  with  the 
above,  and  conveys  a  good  lefton  to  tliofe  who  are  over 
anxious  for  wealth. 

If  the  treafur’d  gold  could  give 
Man  a  longer  term  to  live, 

I’d  employ  my  utmoft  care 
Still  to  keep,  and  Hill  to  fpare  ; 

And,  when  death  approach’d,  would  fay, 

‘  Take  thy  fee,  and  walk  away.’ 

But  fince  riches  cannot  fave 
Mortals  from  the  gloomy  grave, 

Why  fhould  I  myfelf  deceive, 

Vainly  figh,  and  vainly  grieve  ? 

Death  will  furely  be  my  lot, 

Whether  I  am  rich  or  not. 

Give  me  freely  while  I  live 
Generous  wines,  in  plenty  give 
Soothing  joys  my  life  to  cheer, 

Beauty  kind,  and  friends  fincere  ; 

Happy  !  could  I  ever  find 
Friends  fincere,  and  beauty  kind. 

.  ®ut  t«'°  of  the  mod  admired,  and  perhaps  the  mod 
imitated,  of  Anacreon’s  odes,  are  that  of  Mars  wounded 
by  one  of  the  darts  of  Love,  and  Cupid  dung  by  a 
•Bee ;  both  which  are  wrought  up  with  fancy  and 

delicacy,  and  are  tranflated  with  elegance  and  fpirit. _ 

I  ax.e  that  of  Cupid  flung  by  a  bee. 

Once  as  Cupid,  tir’d  toith  play. 

On  a  bed  of  rofes  lay, 

A  rude  bee,  that  flept  unfeen, 

Fhe  fweet  breathing  buds  between. 

Stung  his  finger,  cruel  chance  ! 

With  its  little  pointed  lance. 

Straight  he  fills  the  air  with  cries, 

Weeps,  and  fobs,  and  runs,  and  flies; 

’1  ill  the  god  to  Venus  came, 

Lovely,  laughter-loving  dame  : 

T.  hen  he  thus  began  to  plain ; 

“  Oh  1  undone - 1  die  with  pain _ _ 

“  Hear  mamma,  a  ferpent  fmall, 

**  Which  a  bee  the  ploughmen  call, 
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"  *mP’d  with  wings,  and  arm’d  with  dart, 
u  Oh  !  — has  flung  me  to  the  heart.” 
Venus  thus  reply’d,  and  fmil’d  : 

*  Hry  thofe  tears  for  fliame  !  my  child ; 

*  II  a  bee  can  wound  fo  deep, 

‘  Caufing  Cupid  thus  to  weep, 

Think,  O  think  !  what  cruel  pains 
‘  He  that’s  flung  by  thee  fuflains.’ 


Among  the  moft  fuccefsful  of  this  poet’s  Engliih  imi-  Imitation* 
tators  may.  be  reckoned  Dr  Johnfon  and  Mr  Prior.  ofAna~ 

1  he  following  ode  on  Evening  by  the  former  of  thefe  Cre°n  aQt* 

AnacrrSeo1nS,  ^  ™  not>  the  veiT  fPirit  and  air  of 

Evening  now  from  purple  wings 
Sheds  the  grateful  gifts  fhe  brings  ; 

Brilliant  drops  bedeck  the  mead°; 

Cooling  breezes  fhake  the  reed ; 

Shake  the  reed,  and  curl  the  flream 
Silver’d  o’er  with  Cynthia’s  beam  ; 

Near  the  chequer’d  lonely  grove 
Hears,  and  keeps  thy  fecrets,  Love. 

Stella,  thither  let  us  flray  ! 

Lightly  o’er  the  dewy  way. 

Phoebus  drives  his  burning  car 
Hence,  my  lovely  Stella,  far : 

In  his  Head  the  queen  of  night 
Round  us  pours  a  lambent  light ; 

Light  that  feems  but  juft  to  fhow 
Breafts  that  beat,  and  cheeks  that  glow  x 
Let  us  now,  in  whifper’d  joy, 

Lvening  s  filent  hours  employ  5 
Silence  beft,  and  confcious  fhades, 

Pleafe  the  hearts  that  love  invades  : 

Other  pleafnres  give  them  pain  ; 

Lovers  all  but  love  difdain. 

But  of  all  the  imitations  of  the  playful  bard  of  Greece 
that  rye  have  ever  met  with,  the  moft  perfect  is  the 
following  Anacreontic  by  the  regent  Duke  of  Orleans. 


Je  fuis  ne  pour  les  plaifirs  ; 

Bien  fou  qui  s’en  paffe  : 

Je  ne  veux  pas  les  choifir  5 
Souvent  le  choix  m’embarralTe  : 
Aime  t’on  ?  J’aime  foudain  ; 

Bois  t’on  ?  J’ai  le  verre  a  la  main; 
Je  tiens  par  tout  ma  place. 

II. 

Dormir  eft  un  temps  perdu  ; 

Faut  il  qu’on  s’y  livre  ? 

Sommeil,  prends  ce  qui  t’eft  du ; 
Mats  attends  que  je  jfois  yvre  i 
Saifis  moi  dans  cet  inflant ; 

Fais  moi  dormir  promptement; 

Je  fuis  prefle  de  vivre. 

III. 

Mais  fi  quelque  objet  charmant, 
Dans  un  fonge  aimable, 

Vient  d’un  plaifir  feduifant 
M’ofrrir  l’image  agreable ; 

Sommeil,  allans  doucement ; 
L’crreur  eft  en  ce  moment 
Un  bonheur  veritable. 

Ee 


Tranjlathn. 
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Tranjliticn  of  the  Regent's  Anacreontic  (e). 

Frolic  and  free,  for  pleafure  born, 

The  felf-denying  fool  I  fcorn  : 

The  proffer’d  joy  I  ne’er  refine  ; 

’Tis  oft-times  troublefome  to  chu.e. 

Lov’ft  thou,  my  friend  ?  I  love  at  light : 
Drink’ft  thou  ?  this  bumper  does  thee  ugh.. 
At  random  with  the  ft  ream  I  flow, 

And  play  my  part  where’er  I  go. 

Great  God  of  Sleep,  fince  we  muft  be 
Oblig'd  to  give  fome  hours  to  thee, 

Invade  me  not  till  the  full  bowl 
Glows  in  my  cheek,  and  warms  my  foul. 

He  that  the  only  time  to  fnoie, 

When  I  can  love  and  drink  no  more  : 

Short,  very  fnort,  then  be  thy  reign  ; 

For  I’m  in  haile  to  live  again. 


T  Pc  Y. 

But  a  mofs-woven  xofe-bud,  Eliza,  from  tnee, 
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But,  O  !  if  melting  in  my  amis, 

In  fome  foft  dream,  with  all  her  charms, 

The  nymph  belov’d  fnould  then  furprife, 

And  grant  what  waking  (he  denies; 

Then°prithee,  gentle  Slumber,  itay  ; 

Slowly,  ah  {lowly,  bring  the  day  : 

Let  no  rude  noife  my  bins  deftroy  ; 

Such  fweet  del ufi on’s  real  joy. 

We  have  mentioned  Prior  as  an  imitator  ot  Anacreon  ; 
but  the  reader  has  by  this  time  had  a  fufficient  fpecimen 
of  Anacreontics.  The  following  Anfnver  to  Cloe  jealous, 
which  was  written  when  Prior  was  fick,  has  much  of 
the  elegant  tendernefs  of  Sappho. 

Yes,  faireft  proof  of  beauty’s  pow’r, 

Dear  idol  of  my  panting  heart, 

Nature  points  this  my  fatal  hour  : 

And  I  have  liv’d  :  and  we  muft  part. 

While  now  I  take  my  laft  adieu, 

Heave  thou  no  figh,  nor  fhed  a  tear  ; 

Left  yet  my  half-clos’d  eye  may  view 
On  earth  an  objed  worth  its  care. 

From  jealoufy’s  tormenting  ftrife 
For  ever  be  thy  bofom  freed  ; 

That  nothing  may  diftmb  thy  life, 

Content  I  haften  to  the  dead. 

Yet  when  fome  better-fated  youth 

Shall  with  his  am’rons  parly  move  thee, 

Refled  one  moment  on  liis  truth 

Who,  dying,  thus  perfills  to  love  thee. 

There  is  much  of  the  foftnefs  of  Sappho,  and  the 
fweetnefe  of  Anacreon  and  Prior,  in  the  following  ode, 
which  is  aferibed  to  the  late  unfortunate  Dr  Dodd  ;  and 
was  written  in  compliment  to  a  lady,  who,  being  lick, 
had  fent  the  author  a  mofs  rofe-bud,  inftead  of  making 
his  family  a  viiit.  This  piece  is  particularly  to  be 
efteemed  for  the  juft  and  itriking  moral  with  which  it 
is  pointed. 

The  flighteft  of  favours*'beftow’d  by  the  fair, 

With  rapture  we  take,  and  with  triumph  we  wear  : 


A  well.tfteafme  gift  to  a  monarch  would  be.  v_ 

_ _ Ah  1  that  illncis,  too  cruel,  forbidding  Ihouid  ftand, 

And  refufe  me  the  gift  from  thy  own  lovely  hand  ! 

With  joy  I  receive  it,  with  pleafure  will  view, 

Reminded  of  thee,  by  its  odour  and  hue  : 

«  Sweet  rofe,  let  me  tell  thee,  tho’  cnarming  thy  bloom, 
Tlio’  thy  fragrance  excels  Seba’s  richeft  peifume  ; 

Thy  breath  to  Eliza’s  no  fragrance  hath  in’t. 

And  but  dull  is  thy  bloom  to  her  cheek’s  bluftnng  tint. 
Yet,  alas  !  my  fair  flow’r,  that  bloom  will  decay, 

And  all  thy  lov’d  beauties  foon  wither  away  ; 

Tho’  pluck’d  by  her  band,  to  whofe  touch,  we  muft  own, 
Harlh  and  rough  is  the  cygnet’s  moft  delicate  down  ; 
Thou  too,  fnowy  hand  ;  nay,  I  mean  not  to  preach  ; 
But  the  rofe,  lovely  moralift,  fuffer  to  teach. 

“  Extol  not,  fair  maiden,  thy  beauties  o’er  mine  ; 
They  too  are  fbort -liv’d,  and  they  too  muft  decline  ; 
And  fmall,  in  conclufion,  the  diff’rencc  appears, 

In  the  bloom  of  few  days,  or  the  bloom  of  few  years  ! 
But  remember  a  virtue  the  rofe  hath  to  boaft, 

—Its  fragrance  remains  when  its  beauties  are  loft  ! 
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We  come  now  to  thofe  odes  of  the  more  florid  andOdes  morct 
figurative  kind,  of  which  we  have  many  in  our  language  Kradve. 
that  deferve  particular  commendation.  Mr  Warton’s  * 

Ode  to  Fancy  has  been  juftly  admired  by  the  beft  judges  ; 
for  though  it  lias  a  diftant  refemblance  of  Milton’s 
L’ Allegro  and  II  Penferofo,  yet  the  work  is  original  ; 
the  thoughts  are  moftly  new  and  various,  and  the  language 
and  numbers  elegant,  expreflive,  and  harmonious. 

O  parent  of  each  lovely  mufe, 

Thy  Ipirit  o’er  my  foul  diffufe  ! 

O’er  ail  my  artlefs  fongs  prefide, 

My  footfteps  to  thy  temple  guide ! 

To  offer  at  thy  turf-built  fhrine 
In  golden  cups  no  coftly  wine, 

No  murder’d  fatliog  of  the  flock, 

But  flow’rs  and  honey  from  the  rock. 

O  nymph,  with  loofely  flowing  hair, 

With  bulkin’d  leg,  and  bofom  bare  ; 

Thy  waift  with  myrtle-girdle  bound, 

Thy  brows  with  Indian  feathers  crown’d ; 

Waving  in  thy  fnowy  hand 
An  all-commanding  magic  wand, 

Of  pow’r  to  bid  frefh  gardens  blow 
’Mid  cheerlefs  Lapland’s  barren  fnow  ; 

Whofe  rapid  wings  thy  flight  convey. 

Through  air,  and  over  earth  and  fea  ; 

While  the  vaft  various  landfcape  lies 
Confpieuous  to  thy  pkreing  eyes. 

O  lover  of  the  defert,  hail ! 

Say,  in  what  deep  and  pathlefs  vale, 

Or  on  what  hoary  mountain’s  fide, 

’Midft  falls  of  water,  you  reiide  ; 

’Midft  broken  rocks,  a  ruggfcd  feene, 

With  green  and  graffy  dales  between  ; 

’Midft  foreils  dark  of  aged  oak, 

Ne’er  echoing  with  the  woodman’s  ftroke ; 

Where 


(1)  We  give  this  tranflation,  both  becaufe  of  its  excellence  and  becaufe  it  is  faid  to  have  been  the  production* 
oi  no  leis  a  man  than  the  late  Lord  Chatham.  . 
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Of  Lyric  Where  never  human  art  appear’d, 

,  Nor  ev’n  one  flraw-roof’d  cott  was  rear’d  ; 
Where  Nature  feems  to  fit  alone, 

Majeftic  on  a  craggy  throne. 

Tell  me  the  path,  fweet  wand’rer  J  tell, 

To  thy  unknown  fequefter’d  cell, 

Where  woodbines  duller  round  the  door, 
Where  {hells  and  mofs  o’erlay  the  floor, 
And  on  whole  top  an  hawthorn  blows. 
Amid  whofe  thickly-woven  boughs 
Some  nightingale  hill  builds  her’ndl. 

Each  ev’ning  warbling  thee  to  reft. 

Then  lay  me  by  the  haunted  ftream. 

Wrapt  in  fome  wild  poetic  dream ; 

In  converfc  while  methinks  I  rove 
With  Spenfer  through  a  fairy  grove  ; 

Till  fuddenly  awak’d,  I  hear 
Strange  whifper’d  mufic  in  my  ear ; 

And  my  glad  foul  in  blifs  is  drown’d 
By  the  fweetly  foothing  found ! 

Me,  goddefs,  by  the  right-hand  lead, 
Sometimes  through  the  yellow  mead  ; 
Where  Joy  and  white-rob’d  Peace  refort, 
And  Venus  keeps  her  feftive  vourt ; 

\v  here  Mirth  and  Youth  each  ev’ning  meet, 
And  lightly  trip  with  nimble  feet, 

Nodding  their  lily-crowned  heads, 

Where  Laughter  rofe-lip’d  Hebe  leads ; 
Where  Echo  walks  fteep  hills  among, 
Lift’ning  to  the  fhepherd’s  fong. 

Yet  not  thefe  flow’ry  fields  of  joy 
Can  long  my  penfive  mind  employ ; 

Hafte,  Fancy,  from  the  fccnes  of  Folly, 

To  meet  the  matron  Melancholy ! 

Goddefs  of  the  tearful  eye. 

That  loves  to  fold  her  arms  and  figh. 

Let  us  with  filent  footfteps  go 
To  charnels,  and  the  lioufe  of  wo  ; 

To  Gothic  churches,  vaults,  and  tombs, 
Where  each  fad  night  fome  virgin  comes, 
With  throbbing  breaft  and  faded  cheek. 

Her  promis’d  bridegroom’s  urn  to  feek  : 

Or  to  fome  abbey’s  mould’ring  tow’rs. 
Where,  to  avoid  cold  wint’ry  ftiow’rs, 

T.  lie  naked  beggar  ftiivering  lies, 

While  whittling  tempefts  round  her  rife. 

And  trembles  left  the  tott’ring  wall 
Should  on  her  fleeping  infants  fall. 

Now  let  us  louder  ftrike  the  lyre, 

For  my  heart  glows  with  martial  fire  ; 

I  feel,  I  feel,  with  fudden  heat, 

My  big  tumultuous  bofom  beat ; 

The  trumpet’s  clangors  pierce  my  ear,  , 

A  thoufand  widows  fhrieks  I  hear  : 

Give  me  another  horfc,  I  cry  ; 

Lo,  the  bafe  Gallic  fquadrons  fly  ! 

Whence  is  this  rage  ?—  what  fpirit,  fay, 

To  battle  hurries  me  away  ? 

’Tis  Fancy,  in  her  fiery  car, 

Tranfports  me  to  the  thickeft  war ; 

There  whirls  me  o’er  the  hills  of  flain. 

Where  tumult  and  deftru&ion  reign  ; 

Wnere,  mad  with  pain,  the  wounded  ftced, 
rl  ramples  the  dying  and  the  dead ; 
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Where  giant  Terror  ftalks  around, 

With  fallen  joy  furveys  the  ground, 

And,  pointing  to  th’  enfanguin’d  field, 

Sliakes  his  dreadful  gorgon  fliield  i 
O  guide  me  from  this  horrid  feene 
To  litgh-arcli’d  walks  and  alleys  green, 

Which  lovely  Laura  feeks,  to  fnuu 
The  fervors  of  the  mid-day  fun. 

The  pangs  of  ab fence,  O  remove, 

For  thou  can’ft  place  me  near  my  love ; 

Can ’ft  fold  in  vifionary  blifs, 

And  let  me  think  I  fteal  a  kifs ; 

While  her  ruby  lips  difpenfe 
^  Lufcious  nedlar’s  quinteflence  ! 

When  young -ey’d  Spring  profufely  throws 
From  her  green  lap  the  pink  and  rofe  ; 

When  the  foft  turtle  of  the  dale 
To  Summer  tells  her  tender  tale  ; 

When  Autumn  cooling  caverns  feeks, 

And  ftains  with  wine  his  jolly  cheeks  ; 

When  Winter,  like  poor  pilgrim  old. 

Shakes  his  filver  beard  with  cold ; 

At  ev’ry  feafon  let  my  car 

Thy  folemn  whifpers,  Fancy,  hear. 

O  warm  enthufiaftic  maid  ! 

Without  thy  powerful,  vital  aid, 

1  hat  breathes  an  energy  divine, 

That  gives  a  foul  to  ev’ry  line, 

Ne’er  may  I  ftrive  with  lips  profane, 

To  utter  an  unliallow’d  drain  ; 

Nor  dare  to  touch  the  facred  firing. 

Save  when  with  fmiles  thou  bid’ll:  rne  fiiio*. 

O  hear  our  pray’r,  O  hither  come 
hrom  thy  lamented  Shakefpeare’s  tomb, 

On  which  thou  lov’d  to  fit  at  eve, 

Mufing  o’er  thy  darling’s  grave. 

O  queen  of  numbers,  once  again 
.  Animate  fome  chofcn  fwain, 

Who,  fill’d  with  unexliaiifted  fire, 

May  boldly  finite  the  founding  lyre  ; 

Who  with  fome  new,  unequall’d  fong. 

May  rife  above  the  rhyming  throng  ;° 

O’er  all  our  lift’ning  paflions  reign, 

O’crwhelm  our  fouls  with  joy  and  pain ; 

With  terror  lhake,  with  pity  move, 

Rouze  with  revenge,  or  melt  with  love. 

O  deign  t’attend  his  evening  walk, 

With  him  in  groves  and  grottoes  talk ; 

'Peach  him  to  fcorn,  with  frigid  ait, 
leebly  to  touch  th’  enraptur’d  heart ; 

Like  lightning,  let  his  mighty  verfe 
1  he  bofom’s  inmoft  foldings  pierce ; 

With  native  beauties  win  applaufe, 

Beyond  cold  critics  ftudied  laws  : 

O  let  each  mufe’s  fame  increafe ! 

O  bid  Britannia  rival  Greece  ! 

The  following  ode,  written  by  Mr  Smart  on  the  rth 
of  December  (being  the  birth-day  of  a  beautiful  young 
lady),  is  much  to  be  admired  for  the  variety  and  harmony 
ox  the  numbers,  as  well  as  for  the  beauty  of  the  thoughts, 
and  the  elegance  and  delicacy  of  the  compliment.  It  has 
great  fire,  and  yet  great  fweetnefs,  and  is  the  happy  iffue 
of  genu  s  and  judgment  united. 

^  e  2  *  Hail 
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POE 

Hail  eldeft  of  the  monthly  train, 

Sire  of  the  winter  drear, 

December !  in  whofe  iron  reign 
Expires  the  chequer’d  year, 

Hufh  all  the  bluft’ring  blafts  that  blow. 

And  proudly  plum’d  m  filver  fnovv, 

Smile  gladly  on  this  bleft  of  days  ; 

The  livery’d  clouds  fhall  on  thee  wait. 

And  Phoebus  fhine  in  all  his  Hate 
With  more  than  fummer  rays. 

Though  jocund  June  may  juftly  boaft 
Long  days  and  happy  hours  ; 

Though  Augufl  be  Pomona’s  hoft, 

And  May  be  crown’d  with  fiow’rs 
Tell  June  his  fire  and  crimfon  dies, 

By  Harriot’s  blufh,  and  Harriot’s  eyes, 
Eclips’d  and  vanquiih’d,  fade  away  ; 

Tell  Auguft,  thou  canft  let  him  fee 
A  richer,  riper  fruit  than  he, 

A  fweeter  flow’r  than  May. 


A  T  ft  oral  The  enfuing  ode,  written  by  Mr  Collins  on  the  death 

and  elegiac  of  Mr  Thomfon,  is  of  tile  paftoral  and  elegiac  kind,  and 
ode.  both  pi&urefque  aiid  pathetic.  To  perceive  all  the  beau¬ 

ties  of  this  little  piece,  which  are  indeed  many,  we  mult 
fuppofe  them  to  have  been  delivered  on  the  river  Thames 
near  Richmond* 


*  The  harp 

<&f  /Eo’.U9. 


^Rich¬ 

mond* 

shurJi. 


In  yonder  grave  a  Druid  lies, 

Where  flowly  winds  the  Healing  wave  ; 

The  year’s  bell  fweets  fhall  duteous  rife 
To  deck  its  poet’s  filvan  gravel 
In?  yon  deep  bed  of  wliifp’ring  reeds 
His  airy  harp  *  fhall  now  be  laid, 

That  he,  whofe  heart  in  forrow  bleeds. 

May  love  through  life  the  foothiug  fhade. 
Then  maids  and  youths  fhall  Unger  here, 

And,  while  its  founds  at  diftance  fwell. 

Shall  fadly  feem  in  pity’s  ear 

To  hear  the  woodland  pilgrim’s  knell. 
Remembrance  oft  fhall  haunt  the  fhore, 

When  Thames  in  fummer  wreaths  is  drefl, 
And  oft  fufpend  the  dafhing  oar. 

To  bid  his,  gentle  fpirit  reft  ! 

And  oft  as  eafe  and  health  retire 
To  breezy  lawn,  oit^oreft  deep, 

The.  friend  fhall  view  yon  whitening  fpire  f , 
And  ’mid  the  varied  landfcape  weep. 

But  thou,  who  own’ll  that  earthy  bed, 

Ah  !  what  will  ev’ry  dirge  avail  l 
Gr  tears,  which  love  and  pity  ftted, 

That  mourn  beneath  the  gliding  fail  ? 

Yet  lives  there  one,  whofe  heedlefs  eye, 

Shall  fcorn  thy  pale  fhrine  glinjm’ring  near  ? 
With  him,  fweet  bard,  may  fancy  die, 

And  joy  defert  the  blooming  year. 

But  thou,  lorn  ftream,  whofe  fulleu  tide 
No  fedge-crown’d  fillers  now  attend, 

Now  waft  me  from  . the  green  hill’s  fide, 

Whofe  cold  turf  hides  the  buried  friend 
And  fee,  the  fairy  valleys  fade. 

Dim  night  has  veil’d  the  folemn  view  !  > 

Yet  once  again,  dear  parted  (hade, 

Meek  nature’s  child,  again  adieu  I 
The  genial  meads,  afiign’d  to  blefs 

Thy  life,  fhall  mourn  thy  early  doom  5.. 


TRY* 

Their  hinds,  and  (hepherd  girls,  (hall  drefs, 

With  fimple  hands,  thy  rural  tomb. 

Long,  long,  thy  done  and  pointed  clay 
Shall  melt  the  mufing  Briton’s  eyes  5 

O  vales  and  wild  woods,  fhall  he  fay, 

In  yonder  grave  your  Druid  lies  !  ^ 

Under  this  fpecies  of  the  ode,  notice  ought  to  be  The  hymn, 
taken  of  thofe  written  on  divine  fubjefts,  and  which  are 
ufually  called  hymns.  Of  thefe  we  have  many  in  our 
language,  but  none  perhaps  that  are  fo  much  admired 
ns  Mr  Addifon’s.  The  beauties  of  the  following  hymn 
are  too  well  known,  and  too  obvious,  to  need  any  com¬ 
mendation  ;  we  fell  only  obferve,  therefore,  that  in 
this  hymn  (intended  to  difplay  the  power  of  die  Al¬ 
mighty)  he  feems  to  have  had  a  pfalm  of  David  in  his- 
view,  which  fays,  that  “  the  heavens  declare  the  glory 
of  God,  and  the  firmament  fheweth  his  haudywork.” 

The  fpacious  firmament  on  high, 

With  all  the  blue  etherial  fky, 

And  fpangled  heav’ns,  a  fhining  frame,. 

Their  great  original  proclaim  : 

Th’  unwearied  fun,  from  day  to  day,. 

Does  his  Creator’s  pow’r  difplay, 

And  publifhes  to  ev’ry  land 
The  work  of  an  Almighty  hand. 

Soon  as  the  ev’ning  {hades  prevail. 

The  moon  takes  up  the  wond’rons  tale,, 

And  nightly  to  the  lift’ning  earth 
Repeats  the  itory  of  her  birth  : 

*  While  all  the  ftars  that  round  her  burn, 

And  all  the  planets  in  their  turn, 

Confirm  the  tidings  as  they  roll. 

And  fpread  the  truth  from  pole  to  pole. 

Wliat  tho’  in  folemn  filencc  all 
Move  round  the  dark  terreftrial  ball  ? 

What  tho’  nor  real  voice  or  found* 

Amid  their  radiant  orb  be  found  ? 
lit  reafon’s  ear  they  all  rejoice, 

And  utter  forth  a  glorious  voice, 

For  ever  finging,  as  they  fliine, 

**  The  hand  that  made  us,  is  divine.” 

The  following  paftoral  hymn  is  a  verfion  of  the  2  3d  . 

Pfalm  by  Mr  Addifon  the  peculiar  beauties  of  which, 
have  occafioned  many  tranflations. ;  but  vee  have  feen 
none  that  is  fo  poetical  and  perfect  as  this.  And  in 
juftice  to  Dr  Boyce,  we  mull  obferve,  that  the  mufic 
he  has  adapted  to  it  is  fo  fweet  and  exprefiive,  that  we 
know  not  which  is  to  be  raoft  admired,  the  poet'  or  the 
mufician.. 


Part  II. 

Of  Lyric 
Foetsy. 


The  Lord  my  pafture  fhall  prepare, 

And  feed  me  with  a  fhepherd’s  care  ; 

His  prefence  fhall  rtiy  wants  fupply, 

And  guard  me  with  a  watchful  eye 
My  noon-day  walks  he  fhall  attend, , 

And  all  my  midnight  hours  defend. 

When  in  the  fultry  glebe  I  faint, 

Or  on  the  thirfty  mountain,  pant, 

To  fertile  vales  and  dewy  meads 
My  weary  wandering  fteps  he  leads  ; 

Where  peaceful  rivers  foft  and  flow 
Amid  the  verdant  landfcape  flaw. 

Tho’  in  the  paths  of  death  I  tread, 

With  gloomy  horrors  overfpread* 

*  Iff 
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P  O 

My  fie  ad  fa  ft  heart  fhall  fear  no  ill : 

For  thou,  O  Lord,  art  with  me  ftill ; 

Thy  friendly  crook  fhall  give  me  aid, 

And  guide  me  through  the  dreadful  fhade. 
Tho’  in  a  bare  and  rugged  way, 

Through  devious  lonely  wilds  I  ftray, 

Thy  bounty  fhall  my  pains  beguile  : 

The  barren  wildernefs  fhall  fmile, 

With  fudden  greens  and  herbage  crown’d; 
And  ftreams  fhall  murmur  all  around. 


up 

The  fub* 
lime  ode. 


III.  We  are  now  to  fpealc  of  thofe  odes  which  are 
of  the  fublime  and  noble  kind,  and  diftinguifhed  from 
others  by  their  elevation  of  thought  and  ditflion,  as  well 
by  the  variety  or  irregularity  of  their  numbers  as  the 
frequent  transitions  and  bold  excurfions  with  which  they 
are  enriched. 

To  give  the  young  fludent  an  idea  of  the  fudden  and 
frequent  tranfitions,  dfgreftions,  and  excurfions,  which 
are  admitted  into  the  odes  of  the  ancients,  we  cannot 
do  better  than  refer  him  to  the  celebrat  ed  fong  or  ode  of 
Mofes ;  which  is  the  oldeft  that  we  know  of,  and  was 
penned  by  that  divine  author  immediately  after  the  chil¬ 
dren  of  Ifrael  crofted  the  Red-Sea. 

At  the  end  of  this  fong,  we  are  told,  that  “  Miriam 
the  prophetefs,  the  filler  of  Aaron,  took  a  timbrel  in 
her  hand*  and  all  the  women  went  out  after  her  with 
timbrels  and  with  dances.  And  Miriam  anfvvered  them, 
Sing  ye  to  the  Lord,  for  he  hath  triumphed  glorioufiy; 
the  horfe  and  his  rider  hath  he  thrown  into  the  fea.” 

From  this  lafl  paftage  it  is  plain,  that  the  ancients 
very  early  called  in  mufic  to  the  aid  of  poetry;  and  that 
their  odes  were  ufually  fung,  and  accompanied  with 
their  lutes,  harps,  lyres,  timbrels,  and  other  inflruments: 
nay,  fo  effential,  and  in  fuch  reputation,  was  mufic  held 
by  the  ancients,  that  we  often  find  in  their  lyric  poets, 
addreftes  or  invocations  to  the  harp,  the  lute,  or  the 
lyre ;  and  it  was  probably  owing  to  the  frequent  ufe 
made  of  the  laft-mentioned  inflrument  with  the  ode, 
that  tins  fpecies  of  writing  obtained  the  name  of  Lyric 
poetry . 

This  ode,  or  hymn,  which  fome  believe  was  compo- 
fed  by  Mofes  in  Hebrew  verfe,  is  incomparably  better 
than  any  thing  the  heathen  poets  have  produced  of  the 
kind,  and  is  by  all  good  judges  confidered  as  a  mafler- 
piece  of  ancient  eloquence.  The  thoughts  are  noble 
and  fublime  :  the  ftyle  is  magnificent  and  exprefiive  : 
the  figures  are-  bold  and  animated  :  the  tranfitions  and 
excurfions  are  fudden  and  frequent :  but  they  are  fhort, 
and  the  poet,  having  digrefted  for  a  moment,  returns  im¬ 
mediately  to  the  great  object  that  excited  his  wonder, 
and  elevated  his  foul  with  joy  and  gratitude.  The 
images  fill  the  mind  with  their  greatnefs,  and  firike  the 
imagination  in  a  manner  not  to  be  exprefted. 

If  there  be  any  thing  that  in  fublimity  approaches  to 
it,  we  muft  look  for  it  in  the  eaft,  where  perhaps  we 
fhall  find  nothing  fuperior  to  the  following  Hindoo 
hymn  to  Narrayna,  or  “  the  fpirit  of  God,”  taken,  as 
Sir  William  Jones  informs  us,  from  the  writings  of  the 
ancient  Bramins. 


TRY. 

Spirit  of  fpirits,  who,  through  every  part 
Of  fpace  expanded,  and  of  endlefs  time, 

Beyond  the  reach  of  laboring  thought  fublime, 

Badft  uproar  into  beauteous  order  ftart ; 

Before  heav’n  was,  thou  art. 

Ere  fpheres  beneath  us  roll’d,  or  fpheres  above, 

Ere  earth  in  flrmamental  tether  hung, 

Thou  fat’d:  alone,  till,  through  thy  myftic  love, 

Things  unexifting  to  exidence  fprung, 

And  grateful  defcant  fung. 

Omnifcient  Spirit,  wliofe  all-ruling  pow’r 
Bids  from  each  fenfe  bright  emanations  beam  ; 

Glows  in  the  rainbow,  fparkles  in  the  dream, 

Smiles  in  the  bud,  and  gliften’s  in  the  flow’r 
That  crowns  each  vernal  bow’r  ; 

Sighs  in  the  gale,  and  warbles  in  the  throat 
Of  every  bird  that  hails  the  bloomy  fpring, 

Or  tells  his  love  in  many  a  liquid  note, 

Wliilft  envious  artifts  touch  the  rival  firing, 

Till  rocks  and  foreftsring  ; 

Breathes  in  rich  fragrance  from  the  Sandal  grove, 

Or  where  the  precious  mufk-deer  playful  rove  ; 

In  dulcet  juice,  from  cluft’ring  fruit  diftils, 

And  burns  falubrious  in  the  tafteful  clover 
Soft  banks  and  verd'rous  hills 
Thy  prefent  induence  fills; 

In  air,  in  fioods,  in  caverns,  woods,  and  plains, 

Thy  will  infpirits  all,  thy  fovereign  Maya  reigns. 

Blue  cryftal  vault,  and  elemental  fires, 

That  in  th’  ethereal  duid  blaze  and  breathe ; 

Thou,  tolling  main,  whofe  fnaky  branches  wreathe 
This  penfile  orb  with  iutertwilling  gyres ; 

Mountains,  whofe  lofty  fpires, 

Prefumptuous,  rear  their  fummits  to  the  dries, 

And  blend  their  emerald  hue  withfapphire  light; 
Smoothmeads  andlawns,  that  glow  with  varying  dyes  * 

Of  dew-befpangled  leaves  and  bloftoms  bright, 

Plence!  vamfh  from  my  light 
Dclufive  pictures !  unfubftantial  fliows  ! 

My  foul  abforb’d  one  only  Being  knows, 

Of  all  perceptions  one  abundant  fource, 

Whence  ev’ry  objeeft,  ev’ry  moment  flows  : 

Suns  hence  derive  their  force, 

Hence  planets  learn  their  courfe  ; 

But  funs  and  fading  worlds  I  view  no  more ; 

God  only  I  perceive  ;  God  only  I  adore  (f). 

We  come  now  to  the  Pindaric  ode,  which  (if  we  er-Th/phr^ 
cept  the  hymns  in  the  Old  Tedament,  the  pfiilins  Ofdaricodc* 
king  David,  and  fuch  hymns  of  the  Hindoos  as  that  juft 
quoted)  is  the  mod:  exalted  part  of  Lyric  poetry ;  and 
was  fo  called  from  Pindar ,  an  ancient'  Greek  poet,  who 
is  celebrated  for  the  boldnefs  of  his  flights,  the  impetu- 
ofity  of  his  dyle,  and  the  feeming  wildnefs  and  irregu¬ 
larity  that  runs  through  his  cmnpofitions,*  and  which 
are  faid  to  be  the  effe&of  the  greateft  art.  See  Pin¬ 
dar. 
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#  The  odes  of  Pindar  were  held  in  fuch  high  edima- 
tion  by  the  ancients,  that  it  was  fabled,  in  honour  of 
their  fweetnefs,  that  the  bees,. while  he  was  in  the  cradle, . 

brought 


(f)  For  the  philofophy  of  this  ode,  which  reprefents  the  Deity  as  the  foul  of  the  world,  or  rather  as  th5" 
•only  Being  (thi;  «  U  0f  the  Greeks),  fee  Metaphysics,  n°  269.  and  Philosophy,  ii° 6. 


POE 

Lrought  honey  to  his  lips:  nor  did  the  viftore  at  tlie 
Olympic  and  other  games  think  the  crown  a  fufficient 
reward  for  tlieir  merit,  imlefb  their  achievements  were 
celebrated  in  Pindar’s  fongs ;  moft  wifely  prefaging, 
that  the  firll  would  decay,  but  the  other  endure  tor 


Poetry. 


j Pindar, 


This  poet  did  not  always  write  his  odes  in  the  fame 
meafure,  or  with  the  fame  intention  with  regard  to  their 
being  fung.  For  the  ode  inferibed  to  Diagoras  (the 
,  concluding  ilanza'of  which  we  inferted  at  the  beginning 
of  this  feCtion)  is  in  heroic  meafure,  and  all  the  ftanzas 
are  equal:  there  are  others  aifo,  as  Mr  Weft  obferves, 
made  up  of  jlrophes  and  antijlrophes ,  without  any  epoch  ; 
and  fome  com po fed  Jlrophes  only,  of  different  lengths 
and  meafures :  but  the  greateft  part  of  his  odes  are  di¬ 
vided  into  fir  of  he,  artjlrophe ,  and  epoch ;  in  order,  as 
Mr  Congreve  corje&ures,  to  their  being  fung,  and  ad- 
dreffed  by  the  performers  to  different  parts  of  the  au¬ 
dience.  “  They  were  fung  (fays  he)  by  a  chorus,  and 
adapted  to  the  lyre,  and  fometimes  to  the  lyre  and  pipe. 
They  con  filled  ofteneft  of  three  ftanzas.  The  firft  was 
called  the  Jlroph from  the  verb  on  or  circular  motion 
of  the  fingers  in  that  ftanza  from  the  right  hand  to  the 
left.  The  fecond  ftanza  was  called  the  ant  Jlrophe ,  from 
the  ccntraverlion  of  the  chorus ;  the  lingers  in  performing 
that,  turning  from  the  left  hand  to  the  right,  contrary  al¬ 
ways  to  their  motion  in  the  Jlroph  \  The  third  ftanza  was 
called  the  epoclt  { it  may  be  as  being  the  after-dong) ,  which 
they  fung  in  the  middle,  neither  turning  to  one  hand 
*Vld.  Pref.  nor  the  other.  But  Dr  Weft’s^  friend  is  of  opinion, 
tolVeJl's  that  the  performers  alfo  daneed  one  way  while  they 
were  finging  the  Jlrophe ,  and  danced  back  as  they  fung 
the  anhjlvophe ,  till  they  came  to  the  fame  place  again, 
and  then  Handing  (till  they  fung  the  epoch .  He  has  tranf- 
lated  a  pnflage  from  the  Scholia  on  Hephajliov ,  in  proof 
of  his  opinion ;  and  obferves,  that  the  daneing  the Jlrophe 
and  ant  Jlrophe  in  the  fame  fpace  of  ground,  and  we  may 
fuppofe  the  fame  fpace  of  time  alfo,  {hows  why  tliofe 
tw  o  parts  confided  of  the  fame  length  and  meafure. 

As  the  various  meafures  of  Pindar’s  odes  have  been 
the  means  of  fo  far  mifleading  fome  of  our  modern  poets, 
as-  to  induce  them  to  call  compofitions  Pindaric  odes, 
that  w  ere  not  written  in  the  method  of  Pindar,  it  is  ne- 
ceflary  to  be  a  little  more  particular  on  this  head,  and 
to  give  an  example  from  that  poet,  the  more  effe&ually 
to  explain  his  manner ;  which  we  fhall  take  from  the 
tranflation  of  Dr  Weft. 

-V 

Thereleventh  NemeanOde. 

This  ode  is  inferibed  to  Ariftagoras,  upon  occafion 
of  his  entering  on  his  office  of  prelident  or  governor  of 
the  ifland  of  Tenedos:  fo  that,  although  it  is  placed 
among  the  Nemean  odes,  it  has  no  fort  of  relation  to 
thofe  games,  and  is  indeed  properly  an  inauguration  ode, 
ccmpofed  to  be  fung  by  a  chorus  at  the  facrifices  and  the 
feafts  made  by  Ariftagoras  and  his  colleagues,  in  the 
town  hall,  at  the  time  of  their  being  invefted  with  the 
magiftracy,  as  is  evident  from  many  expreffions  in  the 
firll  Jlrophe  and  antjlrophe . 

Argument. 

Pindar  opens  this  ode  with  an  invocation  to  Vefta 
(the  gaddefs  who  prelided  over  the  courts  of  juftice,  and 
wliofe  Itatue  and  altar  were  for  that  reafon  placed  in  the 
town  halls,  or  Prytaiueum as  the  Greeks  called  th 
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befeeching  her  to  receive  favourably  Ariftagoras  and  hri  Of  l  yric 
colleagues,  who  were  then  coming  to  offer  facrifices  to  __ 
her,  upon  tlieir  entering  on  their  office  of  Pry  tans  or  ~ 
magiftrates  of  Tenedos ;  which  office  continuing  fora 
year,  he  begs  the  goddefs  to  take  Ariftagoras  under 
her  protection  during  that  time,  and  to  conduct  him  to 
the  end  of  it  without  trouble  or  difgrace.  From  Ari¬ 
ftagoras,  Pindar  turns  himfelf  in  the  next  place  to  his 
father  Arcefilas,  whom  he  pronounees  happy,  as  w'ell 
upon  account  of  his  fon’s  merit  and  honour,  as  upon 
his  own  great  endowments  and  good  fortune  £  fuch  as 
beauty,  ftrength,  courage,  riches,  and  glory,  refuking 
from  his  many  victories  in  the  games.  But  left  he 
fhould  be  too  much  puffed  up  with  tliefe  praifes,  he  re¬ 
minds  him  at  the  fame  time  of  his  mortality,  and  tells 
him  that  his  clothing  of  fleih  is  perifhable,  that  he 
mull  e’er  long  be  clothed  with  earth,  the  end  of  all 
things  :  and  yet,  continues  he,  it  is  but  juftice  to  praife 
and  celebrate  the  worthy  and  deferving,  who  from  good 
citizens  ought  to  receive  all  kinds  of  honour  and  com¬ 
mendation  ;  as  Ariftagoras,  for  inftance,  who  hath  ren¬ 
dered  both  himfelf  and  his  country  illuftrious  by  the 
many  vi&ories  he  hath  obtained,  to  the  number  of  fix- 
teen,  over  the  neighbouring  youth,  in  the  games  ex¬ 
hibited  in  and  about  his  own  country.  From  whence,  fays 
the  poet,  I  conclude  he  wronld  have  come  off  victorious 
even  in  the  Pythian  and  Olympic  games,  had  he  not 
been  reftrairied  from  engaging  in  thofe  famous  lifts  by 
the  too  timid  and  cautious  love  of  his  parents.  Upon 
w  hich  he  falls  into  a  moral  reflection  upon  the  vanity* 
of  man’s  hopes  and  feais  ;  by  the  former  of  which  they 
are  oftentimes  excited  to  attempts  beyond  their  ftrength, 
which  accordingly  iffue  in  their  difgrace  ;  as,  on  the 
other  hand,  they  are  frequently  reftrained,  by  unreafon- 
ablc  and  ill-grounded  fears,  from  enterprifes,  in  which 
they  would  in  all  probability  have  come  off  with  ho¬ 
nour.  This  reflection  he  applies  to  Ariftagoras,  by 
faying  it. was  very  eafy  to  forefee  what  fuccefs  he  was 
like  to  meet  with,  who  both  by  father  and  mother  was 
defeended  from  a  long  train  of  great  and  valiant  men. 

But  here  again,  with  a  very  artful  turn  of  flattery  to  his 
father  Arcefilas,  whom  he  had  before  reprefented  as 


). 


ftrong  and  valiant,  and  famous  for  his  victories  in  the 
games,  he  obferves  that ‘every  generation,  even  of  a 
great  and  glorious  family,  is  not  equally  illuftrious  any 
more  than  the  fields  and  trees  are  every  year  equally 
fruitful;  that  the  gods  had  not  given  mortals  any  cer¬ 
tain  tokens  by  which  they  might  foreknow  when  the 
rich  years  of  virtue  Jhould  fuccted  ;  whence  it  comes  to 
pafs,  tint  men,  out  of  felf-conceit  and  prefumption,  are 
perpetually  laying  fohemes,  and  forming  enterprifes, 
without  previoufly  confulting  prudence  or  wifdom* 
wliofe  Jl reams,  fays  he,  lie  remote  and  out  of  the  com¬ 
mon  road.  From  all  which  he  infers,  that  it  is  better 
to  moderate  onr  defires,  and  fet  bounds  to  our  avarice 
and  ambition  ;  with  which  moral  precept  he  concludes 
the  ode. 

S  T  R  O  P  H  E  I. 

Daughter  of  Rhea  !  thou,  wliofe  holy  fire 
Before  the  awful  feat  of  juftice  flames  ! 

Sifter  of  heav’n’s  almighty  fire  ! 

Sifter  of  Juno,,  who  coequal  claims 

With  Jove  to  fhare  the  empire  of  the  gods  ! 

O  virgin  V elbi  i  to  thy  dread  abodes, 

Lo! 
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POE 

I-o  !  Anitagoras  directs  his  pace  ! 

Receive  and  near  thy  facred  feeptre  place 
Him,  and  his  colleagues,  who,  with  lioneft  zeal, 
O’er  Tenedos  prefide,  and  guard  the  public  weal. 

Antistrophe  I. 

^  And  lo  !  with  frequent  ofPrings,  they  adore 
’Ihee*,  firfl  invok’d  in  ev’ry  folemn  pray’r ! 

I  o  thee  unmix’d  libations  pour, 

And  dll  with  od’rous  fumes  the  fragrant  air. 
Around  in  feftive  fongs  the  hymning  choir 
Mix  the  melodious  voice  and  founding  lyre, 

\v  hile  Hill,  prolong’d  with  hofpitable  love. 

Are  folemniz’d  the  rites  of  genial  Jove  : 

I  nen  guard  him,  Vella,  through  lus  long  career, 
And  let  him  clofe  in  joy  his  minifterill  year. 

E  P  O  D  E  I. 


But  hail,  Arcefilas  !  all  hail 
To  thee,  blefs’d  father  of  a  fon  fo  great ! 

Thou  whom  on  fortune’s  highell  fcale 
The  favourable  handofheav’n  hath  fet, 

Thy  manly  form  with  beauty  hath  refin’d, 
And  match  d  that  beauty  with  a  valiant  mind, 
k  et  let  not  man  too  much  prefume, 

Tho’  grac’d  with  beauty’s  fairell  bloom  ; 
Tho’  for  fuperior  flrehgtli  renown’d; 

Tho’  with  triumphal  chaplets  crown’d  ; 

Let  him  remember,  that,  in  ilefh  array’d, 

Soon  fhall  he  fee  that  mortal  vellment  fade  ; 

Till  loll,  impnfon’d  in  the  niould’ring  urn. 
To  earth,  the  end  of  all  tilings,  he  return.  ' 

Strophe  II. 


Yet  fliould  the  worthy  from  the  public  tongue 
Receive  their  recompenfe  of  virtuous  praife  ; 

By  ev’ry  zealous  patriot  fung, 

And  deck’d  with  ev’ry  flow’r  of  lieav’nly  lays. 

Such  reti ibution  in  reiuni  for  fame, 

Such,  Arillagoras,  thy  virtues  claim, 

Claim  from  thy  country’ ;  on  wliofe  glorious  brows 
Ihe  wrelller’s  chaplet  Hill  unfaded  blows  ; 

Mix’d  with  the  great  Pancratiallic  crown, 

Which  from  the  neighb’ring  youth  thy  early  valour  won. 

Antistrophe  II. 


^n^.(^ut  *lls  timid  parents’  cautious  love, 
Dillurbing  ever  his  too  forward  hand, 

Forbad  their  tender  fon  to  prove 
The  toils  of  Pythla  or  Olympia’s  fands), 

Now  by  the  Gods  I  fwear,  his  valorous  might 
Ffad  ’fcap’d  victorious  in  each  bloody  fight ; 
tArlrer,  And  from  Caftaliaf,  or  where  dark  with  fhade 
tpen  whc^feThe  mount  of  Saturn  $  rears  its  olive  head, 

kythian  C  xxTirf  &nC*  ^lu^r*ous  ^°me  had  lie  return’d  ; 
famcjwerc  W  11  e>  ^y  his  eclips’d,  his  vanquifh’d  foes  had 

r 

%Sed  T]  .  EP0DE  IL 

*ith  olives  ihen  "is  triumphal  trefles  bound 

Med  th"  darl^'erdure  of*’  Olympic  grove, 

Radium  at  rri  U  1  J°70lfs  banquets  had  he  crown’d 
P*yai]  ia.  £reat  quinquennial  feflival  of  Jove  ; 

nd  cheer’d  the  folemn  pomp  with  choral  lavs, 
weet  tribute,  which  the  mule  to  virtue  pays. 


[mour 


*  Ifmemis 
was  a  river 
ef  Boeotia, 
of  which 
country  waa* 
Menalip- 
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anceflor  of 
Arillagoras 

by  the 

mother’s 

fide. 


T  R  Y, 

But,  fiich  is  man’s  prcpofl’rous  fate  ! 

Now,  with  o’er-weening  pride  elate, 

Too  far  he  aims  his  lhaft  to  throw, 

And  11  raining  burlls  his  feeble  bow : 

Now  pusillanimous  deprefs’d  with  fear, 

Fie  checits  Ills  virtue  in  the  mid  career  $ 

And  of  his  Urcngth  diftruilful,  coward  flies 
1  he  conteft,  tho’  empow’rd  to  gain  the  prize. 

Strophe  III. 

But  who  could  err  in  prophefying  good 
Ui  him,  whole  ur.degenerating  breaft 
Swells  with  a  tide  of  Spartan  blood, 

From  fire  to  lire  in  long  fuccefiion  trac’d 
Up  to  Pifander ;  who  in  days  of  yore 
From  old  Amyclte  to  the  Lefbian  Ihorc 
And  Tenedos,  colleagu’d  in  high  command 
With  great  Orcftes,  led  th’jEolian  band  > 
p  or  wasrhls  mother’s  race  lefs  ftrong  and  brave,. 

Sprung  from  a  flock  that  grew  on  fair*  Ifmenus’  wave. 
Asthtsopiu  III. 

Tho’  for  long  intervals  obfeur’d,  a 'rain 
Oft-times  the  feeds  of  lineal  worth  appear. 

ror  neither  can  the  furrow’d  plain 
Full  harvefts  yield  with  each  returning  year  • 

Nor  in  each  period  will  the  pregnant  bloom  ’ 

Inveft  the  finiling  tree  with  rich  perfume. 

So,  barren  often,  and  inglorious,  paf3 
The  generations  of  a  noble  race  ; 

While  nature’s  vigour,  working  at  the  root. 

In  after-ages  fwdls,  and  blofloms  into  fruit. 

Epode  III. 

Nor  hath  Jove  giv’n  us  to  foreknow 
When  the  rich  years  of  virtue  (hull  fucceed: 

1  et  bold  and  daring  on  we  go, 

C-yving  fchemes  of  many  a  mighty  deed  ; 

While  hope,  fond  inmate  of  the  human  mind, 

And  felf-opimou,  active,  raih,  and  blind, 

Hold  up  a  falfe  illufive  ray, 

That  leads  our  dazzled  feet  aftrav 

Far  from  the  fprings,  where,  calm  and  flow,. 

I  he  lecret  llreams  of  wifdom  flow. 

Hence  (hould  we  learn  our  ardour  to  reftrain, 

And  limit  to  d  ie  bounds  the  thirft  of  gain, 
lo  rage  andmadnefs  oft  that  paffion  turns, 

W  hicii  with  forbidden  flames  defpairing  burns. 

From  the  above  fpecimen,  and  from  what  we  have  rvft-31 

tlmt^od  fal f  Z  1  r‘S  fubje^UtllC  feader  wiU  perceive, 

,  r/SO  ,  <nl,  are  d‘ftmguilhed  by  the  happy  chara&er* 
tranfitions  and  digreffions  which  they  admit,  and  the  lfit- 
furprifing  yet  natural  returns  to  the  l'ubjeft.  This  re¬ 
quires  great  judgment  and  genius  ;  and  the  poet  who 
would  excel  in  this  kind  of  writing,  ihould  draw  the 
plan  of  his  poem,  in  manner  of  the  argument  we  have 
above  inferted,  and  mark  out  the  places  where  thofe 
elegant  and  beautiful  fall.es  and  wanderings  may  be  made, 
and  where  the  returns  will  be  eafy  and  proper 

Pindar,  it  is  univerfally  allowed,  had  a  poetical  and 
fertrie  imagination,  a  warm  and  enthufiaftic  genius,  a 
bold  and  figurative  exprefiion,  and  a  concife  and  Un- 
tent, ous  flyle  :  but  it  is  generally  fuppofed  that  many 
of  thofe  pieces  which  procured  him  fuch  extravagant 
1  praifes 
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forbeauties  oF  this  kind,  like  plants  of  an  oaonftrous 
and  delicate  nature,  are  not  to  be  tranfplanted  mto.ano- 
ther  clime  without  lofing  much  of  their  fragrance  or 

Cft  With  regard  tothofe  compofitions  which  are  ufualljr 
------  died  Pindaric  odes,  (but  which  ought  rather  to  be  dr- 

odes  com-  „.  ;(!d  b  the  name  of  irregular  ode. r),  we  hate 

K&?  many 'in  kr  language  that  deferve 

dation :  and  the  criticifm  Mr  Congreve  has  given  us 
on  that  fubjea,  has  too  much  afpenty  and  too  great 
latitude ;  for  if  other  writers  have,  by  millakiiig  Pin 
gar’s  meafures,  given  their  odes  an  improper  title,  it 
is  a  crime,  one  would  think,  not  fo  dangerous  to  t  ie 
commonwealth  of  letters  as  to  deferve  fudt  fevere  re- 

proof.  Befide  which,  we  may  fuppofe  that  fome  ot 
tliefe  writers  did  not  deviate  from  Pindars  method 
through  ignoianee,  but  by  choice  ;  and  that  as  them 
odes  were  not  to  be  performed  with  both  fining  and  dan¬ 
cing  in  the  manner  of  Pindar’s,  It  feemed  unneceffaiy 
to  confine  the  firft  and  fecond  ftanzas  to  the  fame  ex- 
aft  numbers  as  was  done  in  his  ftrophes  and  anti- 
llro plies.  The  poet  therefore  had  a  right  to  indulge 
himfelf  with  more  liberty  :  and  we  cannot  help  thinking, 
that  the  ode  which  Mr  Dryden  has  given  us,  intmed, 
Alexander's  Fcajl,  or  the  Power  of  Mufic,  is  altogether 
^as  valuable  in  loofe  and  wild  numbers,  as  it  could  have 
been  if  the  ftanzas  were  more  regular,  and  written 
In  the  manner  of  Pindar.  In  this  ode  theie  is  a 
wonderful  fublimity  of  thought,  a  kfttinefs  and  fweetneU 
of  expreflion,  and  a  raoft  pleafing  variety  of  numbers. 


>Twas  at  the  royal  feaft,  for  Perfia  won 
By  Philip’s  warlike  fon, 

Aloft,  in  awful  ftate. 

The  god-like  hero  fate 
On  his  imperial  throne  : 

His  valiant  peers  were  plac’d  around  : 

Their  brows  with  rofes  and  with  myrtles  bound, 
(So  (hould  defert  in  arms  be  crown’d  :) 

The  lovely  Thais  by  his  fide 
Sat  like  a  blooming  eaftern  bride, 

In  flow’r  of  youth  and  beauty’s  pride. 

Happy,  happy,  happy  pair  ! 

None  but  the  brave, 

None  but  the  brave, 

None  but  the  brave  deferve  the  fair, 
i  Clior.  Happy,  happy,  &c. 

Timotheus,  plac’d  on  high 
Amid  the  tuneful  quire, 

With-flying  fingers  touch’d  the  lyre  : 

7'he  trembling  notes  afeend  the  Ay, 

And  lieav’nly  joys  infpire. 

The  fong  began  from  Jove, 

Who  left  his  blifsful  feats  above, 

(Such  is  the  pow’r  of  mighty  love  ! ) 

A  dragon’s  fiery  form  bely’d  the  God  : 

Sublime  on  radiant  fpires  lie  rode, 

When  he  to  fair  Olympia  prefs’d  ; 

And  while  he  fought  her  fnowy  breaft  : 

Then  round  her  (lender  waift  he  curl’d. 

And  ft  amp’ d  an  image  of  himfelf,  a  fov’reign  of 
the  world. 

The  lift’niug  crowd  admire  the  lofty  found. 


T 


R  Y.  Part  IT. 

they  fhout  around  j  Of  Lyric 

the  vaulted  roofa  rebound  j  ,  * cet17*  , 

’d  ears 
The  monarch  hears, 

A  (fumes  the  God, 

Affefts  to  nod, 

And  feems  to  (hake  the  fpheres. 

Chor.  With  ravijh'd  ears ,  &c. 

Thepraife  of  Bacchus  then  the  fwe  et  mufieian  fung* 

Of  Bacchus  ever  fair  and  ever  young  : 

The  jolly  God  in  triumph  comes  ; 

Sound  the  trumpets,  beat  the  drums  : 

Flufti’d  with  a  purple  grace, 

He  (hows  his  lioneft  face  : 

Now  give  the  hautboys  breath;  he  comes, he  comes* 

Bacchus,  ever  fair  and  young,  . 

Drinking  joys  did  firft  ordain  :  - 
Bacchus’  bleflings  are  a  treafure, 

Drinking  is  the  foldier’s  pleafure  : 

Rich  the  treafure, 

Sweet  the  pleafure : 

Sweet  the  pleafure  after  pain. 

Chor.  Bacchus'  hlejjings ,  &C. 

.Sooth’d  with  the  found,  the  king  grew  vain, 

Fought  all  his  battles  o’er  again  ; 

And  thrice  he'  routed  all  Jiis  foe?,  and  thrice  he 
flew  the  (lain. 

The  mafter  faw  the  madnefs  rife  ; 

His  glowing  clieeks,  his  ardent  eyes  ; 

And  while  he  heav’n  and  earth  defy’d. 

Chang’d  his  hand,  and  check’d  his  pride. 

He  chofe  a  mournful  mufe 
Soft  pity  to  infufe  : 

He  fung  Darius  great  and  goodr 
By  too  fevere  a  fate, 

Fallen,  fallen,  fallen,  faljen, 

Fallen  from  his  high  eftate, 

And  welt’ring  in  his  blood  ; 

Deferted  at  his  utmoft  need, 

By  thofe  liis  former  bounty  fed, 

On  the  bare  earth  expos’d  he  lies, 

With  not  a  friend  to  clofe  his  eyes. 

With  down-caft  looks  the  joylefs  viftor  fat, 

Revolving  in  his  alter’d  foul 
'The  various  turns  oFchance  below ; 

And  now  and  then  a  figh  he  dole* 

And  tears  began  to  flow. 

Cho.  Revolving ,  &C. 

The  mighty  mafter  fmil’d  to  fee 
That  love  was  in  the  next  degree : 

’Twas  but  a  kindred  found  to  move  ; 

For  pity  melts  the  mind  to  love, 

Softly  fweet,  in  Lydian  meafures  : 

Soon  he  footh’d  his  foul  to  pleafures. 

War,  he  fung,  is  toil  and  trouble  ; 

Honour  but  an  empty  bubble, 

Never  ending,  (till  beginning, 

Fighting  ft  ill,  and  ftill  deftroying. 

If  the  world  be  worth  thy  wanning, 

Think,  O  think,  it  worth  enjoying. 

Lovely  Thais  fits  befide  thee, 

Take  the  good  the  gods  provide  thee. 

The  many  rend  the  Ikies  with  loud  applaufe; 

So  love  wras  crown’d,  but  mufic  won  the  caulc. 

The  prince,  unable  to  conceal  his  pain, 

Gaz’d 


A  prefent  deity, 
A  prefent  deity, 
With  ravifti 
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‘Gaz’d  on  the  fair, 

Who  caus’d  his  care, 

And  figh*d  and look’d,  figVd  and  look’d, 
Sigh’d  and  look’d,  and  figh’d  again  : 

At  length  with  love  and  wine  at  once  opprefs’d, 
The  vanquifhM  vi&or  funk  upon  her  breafb 
Chor.  The  prince, 

Now  itnke  the  golden  lyre  again  ; 

A  louder  yet,  and  yet  a  louder  ftrain. 

Break  his  bands  of  fleep  afunder, 

And  roufe  him,  like  a  rattling  peal  of  thunder. 
Hark  f  hark  !  *  the  horrid  found 
Has  rais’d  up  his  head, 

As  awake  from  the  dead, 

And  amaz’d  he  Hares  round. 

^Revenge,  revenge,  Timotheus  cries, 

See  the  furies  arife  : 

See  the  fnakes  that  they  rear, 

How  they  hifs  in  their  hair, 

And  the  fparkles  that  flafh  from  their  eyes  ; 
Behold  a  ghaftly  band, 

Each  a  torch  in  his  hand  ! 

Thofe  are  Grecian  ghofts  that  in  Battle  were  flam, 
And  unbury’d  remain, 

Inglorious  on  the  plain. 

Give  the  vengeance  due 
To  the  valiant  crew. 

-Behold  how  they  tofs  their  torches  on  high, 

How  they  point  to  the  Perflan  abodes, 

And  glitt’ring  temples  of  their  hoftile  gods. 
The  princes  applaud  with  a  furious  joy  ; 

And  the  king  feiz’da  flambeau,  with  zealtodeftroY; 
Thais  led  the  Way 
To  light  him  to  his  prey, 

And,  like  another  Helen,  fhe  fir’d  another  Troy. 

Chor.  And  the  king  feiz'd ,  &c. 
Thus  long  ago, 

While  organs  yet  were  mute  ; 

Timotheus,  to  his  breathing  flute, 

And  founding  lyre, 

Could  fwell  the  foul  to  rage,  or  kindle  foft  ddire. 
At  lafl  divine  Cecilia  *came, 

Inventrefs  of  the  vocal  frame  ; 

The  fweet  enthufiaft,  from  her  facred  ftore, 
Enlarg’d  the  former  nanow  bounds, 

•  adhed  length  to  folemn  founds, 

With  nature’s  mother-wit,  and  arts  unknown  before* 
Let  old  Timotheus  yield  the  prize 
Or  both  divide  the  crown  ; 

He  rais’d  a  mortal  to  the  fkies  ; 

She  drew  an  angel  down. 

Grand  chor.  At  laji ?,  -&c. 

There  isanother  poem  fey  Dryden,  on  the  death  of 
i  r,«v  ,  nne  Kdlegrew,  a  young  lady  eminent  for  her 

fin.  ln  poetry  and  painting,  which  a  great  critic  *  has 

•pronounced  to  be  “  undoubtedly  the  nobleft  ode  that 
our  language  has  ever  produced.”  He  owns,  that  as 
a  whole  it  may  perhaps  be  inferior  to  Alexander's  Feaft  : 

ut  he  affirms  that  the  firfl  ftanza  of  it  is  fuperior  to 
any  Angle  part  of  the  other.  This  famous  ftanza,  he 
lays,  flows  with-a  torrent  of  enthufiafm  :  Fervet  immen- - 
Mque  ruit.  HoW  far  this  criticifm  is  juft,  the  public 
mull  determine.  r 

Vou  XV.  Part  i. 


Thou  youngeft  virgin-daughter  of  the  Ikies, 

Made  in  the  laft  promotion  of  the  blefs’d  ; 

Whofe  palms,  new-pluck’d  from  Paradife/ 

In  fpreading  branches  more  fublimely  rife, 

Rich  with  immortal  green  above  the  reft  • 

Whether,  adopted  to  fome  neighb’ring  ftar, 

Thou  roll’ll  above  us,  in  thy  wand’ring  race, 

Or  in  proceflion  fix’d  and  regular, 

Mov’d  with  the  heav’n’s  majeflic  pace  ; 

Or,  call’d  to  more  fuperior  blifs, 

Thou  tread ’ft  with  feraphims  the  vaft  abyfs  : 
Whatever  happy  region  is  thy  place, 

Ceafc  thy  celeftial  fong  a  little  fpace  ; 

Thou  wilt  have  time  enough  for  hymns  divine* 

Since  heaven’s  eternal  year  is  thine. 

Hear  then  a  mortal  mufe  thypraife  rehearfe 
In  no  ignoble  verfe  ; 

But  fucli  as  thy  own  voice  did  pra&ife  here. 

When  thy  firfl  fruits  of  poefy  were  giv’n 
Po  make  thyfelf  a  welcome  inmate  there1; 

While  yet  a  young  probationer, 

And  candidate  of  heav’n, 

H, 

If  by  tradu&ion  came  thy  mind, 

Our  wonder  is  the  lefs  to  find 
A  foul  fo  charming  from  a  Hock  fo  good ; 

Thy  father  was  transfus’d  into  thy  blood^ 

So  wert  thou  born  into  a  tuneful  ftrain, 

An  early,  rich,  and  inexhaufted  vein. 

But  if  thy  pre-exifting  foul 

Was  form’d  at  firil  with  myriads  more. 

It  did  through  all  the  mighty  poets  roll. 

Who  Greek  or  Latin  laurels  wore. 

And  was  that  Sappho  laft  which  once  it  was  before. 

If  fo,  then  ceafe  thy  flight,  O  heaven-born  mind  ] 

1  hou  haft  no  drofs  to  purge  from  thy  rich  ore, 

Nor  can  thy  foul  a  fairer  manfion  find,  •> 

Than  was  the  beauteous  frame  fhe  left  behind  :  C 
Return  to  fill  or  mend  the  choir  of  thy  celeftial  kind.  5 

May  we  prefume  today,  that,  at  thy  birth, 

New  joy  was  fprung  m  heav’n,  as  weft  as  here  on  earth  ? 
T  or  fure  the  milder  planets  did  combine  *) 

On  thy  aufpicious  horofeope  to  thine,  C 

An  e  en  the  moll  malicious  were  in  trine.  ^ 

Thy  brother-angels  at  thy  birth  *  ' 

Strung  each  his  lyre,  and  tun’d  it  high. 

That  all  the  people  of  the  Iky 
Might  know  a  poetefs  was  born  dn  earth. 

And  then,  if  ever,  mortal  ears 
Had  heard  the  mufic  of  the  fpheres. 

And  if  no  cluft’ring  fwarm  of  bees 
On  thy  fweet  mouth  diftill’d  their  golden  dew, 

’Twas  that  fuch  Vulgar  miracles 
^  Heav’n  had  not  leifure  to  renew  : 

Tor  all  thy  blefs’d  fraternity  of  love 
Solemniz’d  there  thy  birth, ^nd  kept  thy  holy  day  above. 

O  gracious  God  !  how  far  have  we  !  *• 

Profan’d  thy  heav’nly  gift  ofpoefy  ? 

Made  proftitute  arid,  profligate  the  Mufe,  ' 

Debas’d  to  each  oblfcerie  and  impious  ufe*, 

F  f  tVli.ofe 
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Of  Lytic  mofe  harmony  was  i  firft  love  j 

Poetry.  por  tongues  of  angels,  and  for  hym  ■ 

v -  O  wretched  we  !  why  were  we  hurry  d  down 

This  lubrique  and  adult’rate  age, 

(Nay  added  fat  pollutions  of  our  own) 

T’increafe  the  ftreaming  ordures  of  the  flag  • 

What  can  we  fay  t’excufe  our  fecond  fall 
Let  this  thy  veftal,  Heav’n,  atone  for  all : 

Her  Arethufian  ftream  remains  unioild. 

Unmix’d  with  foreign  filth,  and  undeiild; 

Her  wit  was  more  than  man,  her  innocence  a  ch 

Art  flie  had  none,  yet  wanted  none  } 

For  nature  did  that  want  fupply  : 

So  rich  in  treafures  of  her  own, 

She  might  our  boafted  flores  defy  : 

Such  noble  vigour  did  her  verfe  adorn, 

-  That  it  feem’d  borrow’d  where  ’twas  only  born. 

Her  morals,  too,  were  in  her  bofom  bred, 

By  great  examples  daily  fed,  , 

What  in  the  belt  of  books,  her  father  s  life  die  read, 

And  to  be  read  herfelf,  Ihe  need  not  fear  ; 

Each  teft,  and  every  light,  her  Mufe  will  bear, 

Tho’  Epi&etus  with  his  lamp  were  there. 

E’en  love  (for  love  fometimes  her  Mufe  exprels  d ) 

Was  but  a  lambent  flame  which  play’d  about  her  breait, 
Eight  as  the  vapours  of  a  morning  dream. 

So  cold  herfelf,  while  Ihe  fuch  warmth  exprefs  d, 

>Twas  Cupid  bathing  in  Diana’s  ftream. 

Born  to  the  fpacious  empire  of  the  Nine, 

One  would  have  thought  (he  fhould  have  been  content 
To  manage  well  that  mighty  government ; 

But  what  can  young  ambitious  fouls  confine  ? 

To  the  next  realm  Ihe  ftretch’d  her  fway. 

For  Painture  near  adjoining  lay, 

A  plenteous  province  and  alluring  prey. 

A  Chamber  of  Dependencies  was  fram’d, 

(  As  conquerors  will  never  want  pretence. 

When  arm’d,  to  juftify  th’offence) 

And  the  whole  fief,  in  right  of  poetry,  Ihe  claim’d. 

The  country  open  lay  without  defence  : 

For  poets  frequent  inroads  there  had  made, 

And  perfectly  could  reprefent 

The  (hape,  the  face,  with  ev’ry  lineament, 

And  all  the  large  domains  which  the  dumb  Jtfier  fway’d. 
All  bow’d  beneath  her  government, 

Receiv'd  in  triumph  wherefoe’er  fhe  went. 

Her  pencil  drew  whate’er  her  foul  defign’d, 

And  oft  thehappy  draught  furpafs’d  the  image  inher  mind. 
The  fylvan  feenes  of  herds  and  flocks. 

And  fruitful  plains  and  barren  rocks, 

Of  (hallow  brooks  that  flow’d  fo  clear. 

The  bottom  did  the  top  appear ; 

Of  deeper  too,  and  ampler  floods. 

Which,  as  in  mirrors,  (bow'd  the  woods  : 

Of  lofty  trees,  with  facred  (hades, 

And  perfpe&ives  of  pleafant  glades, 

Where  nymphs  of  brighteft  form  appear, 

And  (baggy  fatyrs  ftanding  near,  V 

Which  them  at  once  admire  and  fear. 

The  ruins  too  of  fome  majeftic  piece, 

Boafting  the  power  of  ancient  Rome  or  Greece, 
Whofe  ftatues,  freezes,  columns,  broken  lie, 
i  And,  though  defac’d,  the  wonder  of  the  eye  ^ 
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What  nature,  art,  bold  fi&ion,  e’er  durft  frame, 

Her  forming  hand  gave  feature  to  the  name. 

So  ftrange  a  concourfe  ne’er  was  feen  before. 

But  when  the  peopl’d  ark  the  whole  creation  bore. 

The  feene  then  chang’d,  with  bold  ere&ed  look 
Our  martial  king  the  fight  with  rev’rence  ftruck  : 

For  not  content  t’exprefs  his  outward  part 
Her  hand  call’d  out  the -image  of  his  heart : 

His  warlike  mind,  liis  foul  devoid  ot  tear, 

His  high-defigning  thoughts  were  figur  d  there. 

As  when,  by  magic,  ghofts  are  made,  appear.  . 

Our  pheenix  queen  was  pourtray  d  too  to  bright, 

Beauty  alone  could  beauty  take  fo  right : 

Her  drefs,  her  ihape,  her  matchlefs  grace, 

Were  all  obferv’d,  as  well  as  heav’nly  face. 

With  fuch  a  peerlefs  majefty  (ho  ftands, 

As  in  that  day  fhe  took  the  crown  from  iacred  hands  * 
Before  a  train  of  heroines  was  feen, 

In  beauty  Foremoft,  as  in  rank,  the  queen. 

Thus  nothing  to  her  genius  was  denied, 

But  like  a  ball  of  fire  the  further  thrown, 

‘  Still  with  a  greater  blaze  (he  (hone, 

And  her  bright  foul  broke  out  on  ev’ry  fide. 

What  next  (he  had  defign’d,  Heav’n  only  knows  ; 

To  fuch  immod’rate  growth  her  conqueft  rofe, 

That  fate  alone  its  progrefs  could  oppofe, 

VIII. 

Now  all  tbofe  charms,  that  blooming  grace, 

The  well  proportion  ’d  fhape,  and  beauteous  face* 

Shall  never  more  be  feen  by  mortal  eyes  ; 

In  earth  the  much  lamented  virgin  lies. 

Nor  wit  nor  piety  could  fate  prevent ; 

Nor  was  the  cruel  Deftiny  content 
To  finifh  all  the  murder  at  a  blow, 

To  fweep  at  once  her  life  and  beauty  too  % 

But,  like  a  harden’d  felon,  took  a  pride 
To  work  more  mifehievoufly  (low, 

And  plunder’d  firft,  and  then  deftroy’d. 

O  double  facrilege  on  things  divine, 

To  rob  the  relick,  and  deface  the  (hrine  1 
But  thus  Orinda  died  r 

Heav’n,  by  the  fame  difeafe,  did  both  tranflatej 
As  equal  were  their  fouls,  fa  equal  was  their  fate 
IX. 

Meantime  her  warlike  brother  on  the  feas 
His  waving  dreamers  to  the  winds  difplays’, 

And  vows  for  his  return,  with  vain  devotion,  pays* 

Ah  generous  youth  !  that  wifh  forbear, 

The  winds  too  foon  will  waft  thee  here !; 

Slack  all  thy  fails,  and  fear  to  come, 

Alas,  thou  know’ft  not,  thou  art  wreck’d  at  home 
No  more  (halt  thou  behold  thy  filler’s,  face, 

Thou  haft  already  had  her  laft  embrace. 

But  look  aloft,  and  if  thou  kenn’ft  from  far, 

Among  the  Pleiads  a  new-kindled  ftar, 

If  any  fparkles  than  the  reft  more  bright, 

’Tis  (he  that  (hines  in  that  propitious  light. 

)  X. 

When  in  mid-air  the  golden  trump  (hall  found*. 

)  To  raife  the  nations  under  ground  ; 

When  in  the  valley  of  Jeliofliaphat, 

The  judging  God  (hall  clofe  the  book  of  fate  ; 

And  there  the  laft  ajji^es  keep 

For  thofe  who  wake  and  thofe  who  deep  ; 

Whea 
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vf  lyric  When  tattling  bones  together  fly 
Poetry,  ^  From  the  four  corners  of  the  Iky  ; 

¥  When  flnews  o’er  the  Ikeletons  are  fpread, 

Thofe  cloth’d  with  flefh,  and  life  infpires  the  dead ; 
The  facred  poets  firft  fliall  hear  the  found,  J 

And  foremoft  from  the  tomb  lhall  bound,  C 

For  they  are  cover’d  with  the  lighteft  ground  ; .  j 
•And  ftraight  with  in-bom  vigour,  on  the  wing. 

Like  mounting  larks  to  the  new  morning  ling. 

There  thou,  fweet  faint,  before  the  quire  fhalt  go  J 
As  harbinger  of  heav’n,  the  way  to  fhow,  C 

JThe  way  which  thou  fo  well  haft  learnt  below,  j 

t  That  this  is  a  fine  ode,  and  not  unworthy  of  the  ge¬ 
nius  ofiDryden,  muft  be  acknowledged;  but  that  it  is 
the  nobleft  which  the  Englifh  language  has  produced, 
or  that  any  part  of  it  runs  with  the  torrent  of  enthufi- 
afm  which  characterizes  Alexander* s  Benjl,  are  pofitions 
which  we  feel  not  ourfelves  inclined  to  admit.  Had 
the  critic  by  whom  it  is  fo  highly  praifed,  infpe&ed  it 
with  the  eye  which  fcanned  the  odes  of  Gray,  we  can¬ 
not  help  thinking  that  he  would  have  perceived  fome 
pails  of  it  to  be  tedioufly  minute  in  defcription,  and 
others  not  very  perfpicuous  at  the  firft  perufal.  It  may 
perhaps,  upon  the  whole,  rank  as  high  as  the  following 
ode  by  Collins  on  the  Popular  Superftitions  of  the 
Highlands  of  Scotland ;  but  to  a  higher  place  it  has 
furely  no  claim. 

I. 

Home,  thou  return’ll:  from  Thames,  whofe  Naiads  long 
Have  feen  thee  ling’ring  with  a  fond  delay, 

Mid  thofe  foft  friends,  whofe  hearts  fome  future  day, 
Shall  melt,  perhaps,  to  hear  thy  tragic  fong. 

Go,  not  unmindful  of  that  cordial  youth  (g) 

Whom,  long  endear’d,  thou  leav’ft  by  Lavant’s  fide; 
Together  let  us  wilh  him  lafting  truth, 

And  joy  untainted  with  his  deftin’d  bride. 

Go  !  nor  regardlefs,  while  thefe  numbers  boaft 
My  Ihort-liv’ft  blifs,  forget  my  focial  name  ; 

But  think,  far  off,  how,  on  the  fouthern  coaft, 

I  met  thy  friendlhip  with  an  equal  flame  ! 

♦  whofe.  Frelh  to  that  f°fl  thou  turn’ll,  where  *  ev’ry  vale 
Shall  prompt  the  poet,  and  his  fong  demand  : 

To  thee  thy  copious  fubje&s  ne’er  fhall  fail ; 

Thou  need’ll  but  take  thy  pencil  to  thy  hand. 

And  paint  what  all  believe  who  own  thy  genial  land. 

There  muft  thou  wake  perforce  thy  Doric  quill ; 

Tis  fancy’s  land  to  which  thou  fett’ft  thy  feet ; 
Where  Hill,  ’tis  faid,  the  Fairy  people  meet, 

Beneath  each  birken  lhade,  on  mead  or  hill. 

There,  each  trim  lafs,  that  Ikims  the  milky  ftore, 

To  the  fwart  tribes  their  creamy  bowl  allots ; 
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By  night  they  ftp  it  round  the  cottage-door, 

While  airy  minftrels  warble  jocund  notes. 

There,  ev’i y  herd,  by  fad  experience,  knows. 

How,  wing’d  with  Fate,  their  elf-lhot  arrows  fly, 

When  the  fick  ewe  her  fummer  food  foregoes. 

Or,  ftretch’d  on  earth,  the  heart-fmit  heifers  lie. 

Such  airy  beings  awe  th’  untutor’d  fwain  : 

Nor  thou,  tho’  learn’d,  his  homelier  thoughts  negledH 
Let  thy  fweet  Mufe  the  rural  faith  fuftafn  ; 

Thefe  are  the  themes  of  limple,  fure  effect, 

That  add  new  conquefts  to  her  boundlefs  reign, 

And  fill,  with  double  force,  her  heart-commanding 

,  HL  [ftrain. 

Ev  n  yet  preferv’d,  how  often  may’ll  thou  hear, 

Where  to  the  pole  the  Boreal  mountains  run. 

Taught  by  the  father  to  his  lift’ning  fon, 

Strange  lays,  whofe  pow’r  had  charm’d  a  Spenfer’s  ear. 

At  ev’ry  paufe,  before  thy  mind  poffeft, 

Old  Runic  bards  fhall  feem  to  rife  around. 

With  uncouth  lyres  in  many-colour’d  veil. 

Their  matted  hair  with  boughs  fantaftic  crown’d  ; 
Whether  thou  bid’ll  the  well-taught  hind  repeat 
The  choral  dirge  that  mourns  fome  chieftain  brave, 

When  ev’ry  fhrieking  maid  her  bofom  beat, 

And  ftrew’d  with  choiceft  herbs  his  fcented  grave ; 

Or  whether  fitting  in  the  ihepherd’s  ihfel  (h). 

Thou  hear’ft  fome  founding  tale  of  war’s  alarms, 

When,  at  the  bugle’s  call,  with  fire  and  Heel, 

The  fturdy  clans  pour’d  forth  their  brawny  %  fwarms, 

And  hoftile  brothers  met  to  prove  each  other’s  arms. 

IV.  §  Clit 

’Tis  thine  to  ling  how  framing  hideous  fpells, 

In  Sky’s  lone  ifle  the  gifted  wizzard-/^r  §, 

Lodg’d  in  the  wintry  cave  with  Fate’s  fell  fpear  ( i). 

Or  in  the  depth  of  Uift’s  dark  foreft  dwells : 

How  they  whofe  fight  fuch  dreary  dreams  engrofs 
With  their  own  vifions  oft  aftonilh’d  droop, 

When,  o'er  the  wat’ry  ftrath,  or  quaggy  mofs. 

They  fee  the  gliding  ghofts  unbodied  J  troop. 

Or,  if  in  fports,  or  on  the  feftive  green, 

Their  defin'd  f  glance  fome  fated  youth  defery, 

Who  now,  perhaps,  in  lufty  vigour  feen, 

And  rofy  health,  fhall  foon  lamented  die. 

^  For  them  the  viewlefs  forms  of  air  obey  ; 

Their  bidding  heed,  and  at  their  beck  repair. 

They  know  what  fpirit  brews  the  ftormful  day. 

And  heartlefs,  oft  like  moody  madnefs,  Hare 
To  fee  the  phantom  train  their  fecret  work  prepare. 

To  monarchs  dear  (k),  fome  hundred  miles  aftray. 

Oft  have  they  feen  Fate  give  the  fatal  blow  ! 

The  feer  in  Sky  IhriekM  as  the  blood  did  flow 
When  headlefs  Charles  warm  on  the  fcaffold  lay  l 
F  f  2 
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fG)  £enrieman  of  the  name  of  Barrow ,  who  introduced  Home  to  Collins. 

»  |  A  flltvtnt  Att  k  .  .  *1i.  * i.k  -1*1  . 


yafturet  fine.mer  hut’  built  in  the  b’Sh-Part  oF  the  mountains,  to  tend  their  flocks  in  the  warm  feafon,  when  the 
(1)  Waiting  in  wintery  cave  his  wayward  fits. 

,  *K\  ?f  this  beautiful  ode  two  copies  have  been  printed :  one  by  Dr  Carlyle,  from  a  manufeript  which  he  ae 

ihe^ri  0Ae?y  an/dIt0r  Wh°  f?emS  to  h°Pe  that  fomebody  wili  be  beheved' 

drawer.  °  tT*’  tbf>  k  d'Fcover^d  ,a  perfeScopy  of  this  admirable  ode  among  fome  old  papers  in  the  concealed 
°  >a  ^uJeau  kft  him  by  a  relation.  ’  The  prefent  age  has  been  already  too  much  amufed  with  pretend 
W  dtfeovenes  of  poems  in  the  bottoms  of  old  cbf/ls,  to  pay  full  credit  to  an  affertion  of  this  kind,  even  though 

the 
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As  Boreas  threw  his  young  Aurora  (t)  forth, 

In  the  firft  year  of  the  firft  George  s  reign, 

And  battles  rag’d  in  welkin  of  the  North,  _ 

They  mourn’d  in  air,  fell,  fell  rebellion,  flam  . 

And  as  of  late  they  joy’d  in  Prefton  s  fight, 

Saw  at  fad  Falkirk  all  their  hopes  near  crown  d 
They  rav’d  divining  through  their  fecond-fight  (m), 
Pde,  red  Culloden,  where  thefe  hopes  were  drown  d! 
Illuftrious  William  (n)  !  Britain’s  guardian  name  ! 

One  William  fav’d  us  from  a  tyrant’s  ftroke  ; 

He,  for  a  fceptre,  gain’d  heroic  fame, 

But  thou,  more  glorious,  Slavery’s  chain  halt  broke, 
To  reign  a  private  man,  andbow  to  Freedom  s  yoke  . 

Thefe,  too,  thou’lt  fing!  for  weU  thy  magic  mufe 
Can  to  the  topmoft  heav’n  of  grandeur  foar ! 

Or  {loop  to  wail  the  fvvain  that  is  no  more  ! 

Ah,  homely  fwains  !  your  homeward  Heps  ne’er  loofe;. 

Let  not  dank  Will  (o)  miflead  you  to  the  heath: 
Lancing  in  mirky  night,  o’er  fen  and  lake, 

He  glows,  to  draw  you  downward  to  your  death, 

In  his  bewitch’d,  low^marfhy,  willow  brake  !  ^ 

What  though  far  off,  from  fome  dark  dell  efpied, 

His  glimm’ring  mazes  cheer  th’  excurfive  fight. 

Yet  turn,  ye  wand’rers,  turn  your  Heps  afide, 

Nor  truft  the  guidance  of  that  faithlefs  light ; 

For  watchful,  lurking,  ’mid  th’  unruftling  reed, 

At  tliofe  mirk  hours  the  wily  monfter  lies, 

And  liftens  oft  to  hear  the  paffing  fteed, 

And  frequent  round  him  rolls  his  fullen  eyes, 

If  chance  his  favage  wrath  may  fome  weak  wretch  furprife. 
VII. 

Ah,  lucklefs  fvvain,  o’er  all  unbleft,  indeed  L 
Whom  late  bewilder’d  in  the  dank,  dark  fen, 

Far  from  his  flocks,  and  fmoking  hamlet,  then  ! 

To  that  fad  fpet  %  where  hums  the  /edgy  weed* 
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On  him,  enrag’d,  the  fiend,  in  angry  mood,.  OfLync 

Shall;  never  look  with  pity’s  kind  concern,  * - ^ 

But  inftant,  furious,  raife  the  whelming  flood;. 

O’er  its  drown’d  banks,  forbidding  all  return  1 
Or,  if  lie  meditate  his  wiffi’d  efcape, 

To  fome  dim  hill  that  feems  uprifing  near, 

To  his  faint  eye,  the  grim  and  gnfly  fhape, 

In  all  its  terrors  clad,  fhall  wild  appear. 

Meantime  the  wat’ry  furge  fhall  round  him  rife,. 

Pour’d  fuddenforth  from  ev’ry  fwelling  fource  ! 

What  now  remains  but  tears  and  hopelefs  iighs? 

His  fear-fhook  limbs  have  loft  their  youthly  force, 

And  down  the  waves  he  floats,  apale  and  breathkia  corfeT 
VIII.  ^ 

For  him  in  vain  his  anxious  wife,  fhall. wait, 

Or  wander  forth,  to.  meet  him  on  his  way  ; 

For  him  in  vain,  at  to-fall  of  the  day, 

His  babes  fhall  linger  at  th’  uncloiing  gate  L 
Ah,  ne’er  fhall  he  return  1  Alone,  it  night, 

Her  travelTd  limbs  in  broken  flumbers  fteep  ! 

With  drooping  willows  dreft,  his  mournful  fprite 
Shall  vifit  fad,  perchance,  her  filent  deep  : 

Then  he,. perhaps,  with  moift  and  wat’ry  hand,. 

Shall  fondly  feem  to  prefs  her  ftmdd’ring  cheek,. 

And  with  his  blue-fwoln  face  before  her  Hand, 

And,  fhiv’ring  cold,  tliefe  piteous  accents  fpeak  : 

“  Purfue,  dear  wife,  thy  daily  toils  purfue, 

«  At  dawn  or  dufk,  induftrious  as  before  ; 

“  Nor  e’er  of  me  one  *ht!plefs  thought  renew,  *  haplek. 

“  While  Ilie  welt’ring  on  the  otier’d  fhore, 

•«  Drown’d  by  the  kelpie’sf  wraith,  nor  e’er  fhall  aid  thee  f  the  watt® 

IX.  [more  fiend. 

Unbounded  is  thy  range  ;  with  varied^///*  *  fly le* 

Thy  mufe  may,  like  thefe  feath’ry  tribes  which  fpring 
From  their  rude  rocks,  extend  her  fkirting  wing 
Round  the  moift  marge  of  each  cold  Hebrid  ifle, 

To 


the  feene  of  difeoverybe  laid  in  a  bureau .  As  the  ode  of  the  anonymous  editor  differs,  however,  very  little 
from  that  of  Dr  Carlyle,  and  as  what  is  affirmed  by  a  gentleman,  may  be  true,  though  “  he  choofes  not  at 
prefent  to  publifh  his  name,”  we  have  inferted  into  our  work  the  copy  which  pretends  to  he  perfect,  noting  at 
the  bottom  or  margin  of  the  page  the  different  readings  of  Dr  Carlyle’s  edition.  In  the  Do&or’s  manufeript, 
which  appeared  to  have  been  nothing  more  than  the  prima  cura ,  or  firft  fketch  of  the  poem,  the  fifth  ftanza  and 
half  of  the  fixth  were  wanting  ;  and  to  give  a  continued  context,  he  prevailed  with  Mr  M'Kenzie,  the  ingenious 
author  of  the  Man  of  Feeling ,  to  fill  up  the  chafm.  This  he  did  by  the  following  beautiful  lines,  which  we  can¬ 
not  help  thinking  much  more  happy  than  thofe  which  occupy  their  place  in  the  copy  faid  to  be  perfect : 


O’er  the  dire  whirlpool,  that  in  ocean’s  wafte, 

Draws  inftant  down  whate’er  devoted  thing 
The  falling  breeze  within  its  reach  hath  plac’d 
The  diftant  feaman  hears,  and  flies  with  trembling  hafte* 

Or  if  on  land  the  fiend  exerts  his  fway, 

Silent  he  broods  o’er  quiekfand,  bog,  or  fen. 

Far  from  the  fhelt’ring  roof  and  haunts  of  men, 
When  witched  darknefs  fhuts  the  eye  of  day. 

And  ffirouds  each  ftar  that  wont  to  cheer  the  night  i 
Or  if  the  drifted  fnow  perplex  the  way, 

With  treach’rous  gleam  he  lures  the  fated  wight 
And  leads  him  flound’ring  on  and  quite  aftray.’ 


“  Or  on  fome  bellyisg  rock  that  fhadcs  the  deep, 

They  view  the  lurid  figns  that  crofs  the  fky, 

Where  in  the  weft  the  brooding  tempefts  lie 
And  hear  their  firft,  faint,  ruffling  pennons  fweep. 

Or  in  the  arched  cave,  where  deep  and  dark 
The  broad  unbroken  billows  heave  and  fwell, 

In  horrid  mufings  wrapt,  they  fit  to  mark 
The  lab’ ring  moon  ;  or  lift  the  nightly  yell 
Of  that  dread Tpirit,  whofe  gigantic  form 
The  feer’s  entranced  eye  can  well  furvey, 

Through  the  dim  air  who  guides  the  driving  ftorm. 

And  points  the  wretched  bark  its  deftin’d  prey. 

Or  him  who  hovers  on  his  flagging  wing, 

(l)  By  young  Aurora,  Collins  undoubtedly  meant  the  firft  appearance  of  the  northern  lights,  which  is  com. 
monly  laid  to  have  happened  about  the  year  1715. 

(m)  Second-fight  is  the  term  that  is  ufed  for  the  divination  of  the  Highlanders. 

*  a  d.kC  °f  (r,u'?’?erknd>  who  defeated  the  Pretender  at  the  battle  of  Culloden. 
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Part  If.  POE 

l  Of  Lync  To  that  hoar  pile  (  p )  which  flill  its  ruin-  fhows; 

^  poetry.  jn  wh0fe  fma]J  vaults  a  pigmy-folk  is  found, 

Whofe  bones  the  delver  with  his  fpade  upthrows, 
And  cmlls  them,  wond’ring,  from  the  hallow’d  ground* 
Or  thither  (qJ,  where  beneath  the  fliow’ry  weft, 

The  mighty  kings  of  three  fair  realms  are  laid  r 
Once  foes,  perhaps,  together  now  they  reft, 

No  haves  revere  them,  and  no  wars  invade 
Yet  frequent  now,  at  midnight  foleran  hour, 

The  rifted  mounds  their  yawning  cells  unfold, 

And  forth  the  monarchs  ftalk  with  fov’reign  powY 
In  pageant  robes  ;  and,  wreath’d  with  flieeny  gold* 
And  on  their  twilight  tombs  aerial  council  hold. 

X. 

But,  oh  !  o’er  all,  forget  not  Kilda’s  race, 

On  whofe  bleak  rocks,  which  brave  the  wafting  tides. 
Fair  Nature’s  daughter,  Virtue,  yet  abides. 

Go !  juft,  as  they,  their  blamelefs  manners  trace  t 
Then  to  my  ear  tranfmit  fome  gentle  fong, 

Of  thofe  whofe  lives  are  yet  ftneere  and  plain, 

Their  bounded  walks  the  rugged  cliffs  along* 

And  all  their  profpedl  but  the  wint’ry  main. 

With  fparing  temp ’ranee  at  the  needful  time, 

They  drain  the  feented  fpring;.  or,  hunger-prefix 
Along  th ’Atlantic  rock,  undreading,  climb,. 

♦  See  Bird,  And  of  its  eggs  defpoil  the  Solan’s  neft 
catching,  Thus,  bleft  in  primal  innocence,  they  live, 

^PelfcanuJl  Suffic’d,  and  happy  with  that  frugal  fare 
a? 3.  ’  Which  taftefultoil  and  hourly  danger  give. 

Hard  is  their  (hallow  foil,  and  blea k  and  bare  ; 

Nor  ever  vernal  bee  was  heard  to  murmur  there1 

XI. 

Nor  need’ll:  thou  blufh  that  fuch  falfe  themes  engage 
Thy  gentle  mind,  of  fairer  (lores  pofTeft  ; 

For  not  alone  they  touch  the  village  breaft, 

But  fill’d  in  elder  time  th’  hiftoric  page. 

There,  Shakefpeare’sfelf,  with  every  garland  crown’d,* 
Flew  to  thofe  fairy  climes  his  fancy  Jheen  (r), 

In  mufing  hour  ;  his  wayward  fillers  found, 

And  with  their  terrors  drefs’d  the  magic  feene.  \ 
From  them  he  fung,  when,  ’mid  his  bold  defign. 
Before  the  Scot,  afflicted,  and  aghaft  ! 

The  lhadowy  kings  of  Banquo’s  fated  line, 

Thro’  the  dark  cave  in  gleamy  pageant  pafs’d. 

Proceed  ]  nor  quit  the  tales  which,  limply  told, 

Could  once  fo  well  my  anfw’ring  bofom  pierce  ; 

Proceed,  in  forceful' founds,  and  colours  bold. 

The  native  legends  of  thy  land  rehearfe  ; 

To  fuch  adapt  thy  lyre,  and  fuit  thy  pow’rful  verfe. 

XII. 

Ih  feenes  like  thefe,  which,  daring  to  depart 
From  fober  truth,  are  Hill  to  nature  true, 

And  call  forth  frelh  delight  to  fancy’s  view, , 

Th’  heroic  mufe  employ’d  her  Tafio’s  artL 
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T  R  Y. 

How  have  I  trembl’d,  when,  at  Tancred's  llroke. 

Its  gulhing  blood  the  gaping  cyprefs  pour’d, 

When  each  live  plant  with  mortal  accents  fpoke. 

And  the  wild  blaft  upheav’d  the  vanilh’d  fword  ! 

How  have  I  fat,  when  pip’d  the  penfive  wind. 

To  hear  his  harp  by  Britifh  Fairfax  ftrung ! 

Prevailing  poet !  whofe  undoubting  mind, 

Believ’d  the  magic  wonders  which  lie  fung  ! 

Hence,  at  each  found,  imagination  glows  ! 

Hence  y  at  each  pidurey  vivid  life  Jlarts  here  /  (s) 

Hence  his  warm  lay  with  fofteft  fweetnefs  flows! 

Melting  it  flows,  pure,  murni*  ring*  y  ftrong,  and  clear, 

And  fills  th’  impaffioii’d  heart,  and  wins  th’  harmonious  ous* 

XIII.  [ear! 

All  hail,  ye  feenes  that  o’er  my  foul  prevail ! 

Ye  fplendid^  friths  and  lakes,  which,  far  away, 

Are  by  fmooth  AnnanJ  fill’d,  or  paft’ral  TayJ, 

Or  Don’sf  romantic  fprings,  at  diftance,  hail » 

The  time  fhall  come,  when  I,  perhaps,  may  tread 
Your  lowly  glens  §,  o’erhung  with  fpreading  broom; 

Or  o’er  your  ftretching  heaths,  by  fancy  led. 

Or  oyer  your  mountains  creep ,  in  awful  gloom  !  (t) 

Then  will  I  drefs  once  more  the  faded  bow’r, 

Where  Jonfon(u)  fat  in  Drummond’s  clafic*  fhade;  *  focial  ■ 
Or  crop,  from  Tiviotdale,  each  lyric  flow’r, 

And  mourn,  on  Yarrow’s  banks,  where  IVillfs  laid\\ ±  the  w* 
Meantime,  ye  pow’rs  that  on  the  plains  which  bore  dowed 
The  cordial  youth,  on  Lothian’s  plains (x),  attend!  ma*d  ! 

fr  H°me  dwells  J,  on  hill,  or  lowly  moor,  •  J  he  dwells 
To  him  I  loofe  §,  your  kind  prote&ion  lend,  [friend!  *  .  f 
And,  touch’d  with  love  like  mine,  preferve  my  abfent  # 

Dr  Johmon,  in.  his  life  of  Collins,  informs  us,  that 
Dr  Warton  and  his  brother,  who  had  feen  this  ode  in  v 
the  author  s  poffeflion,  thought  it  fuperior  to  his  other 
works.  The  tafte  of  the  Wartons  will  hardly  be  que- 
ftioned  ;  but  we  are  not  fure  that  the  following  Ode  to 
the  PaJJions^  has  much  lefs  merit,  though  it  be  merit  of  a 
different  kind,  than  the  Ode  on  the  Superftitions  of  the. 

Highlands : 

W hen  Mufic,  heav’niy  maid,  was  young,.  • 

While  yet  in  early  Greece  fhe  fung, 

The  Paflions  oft,  to  hear  her  Theft, 

Throng’d  around  her  magic  cell, 

Exulting,  trembling,  raging,  fainting, 

Poffeff  beyond  the  Mufe’s  painting  ; 

By  turns  they  felt  the  glowing  mind 
Difturb’d,  delighted,  rais’d,  refin’d. 

Tall  once,  ’tis  faid,  when,  all  were  fir’d,  . 

Fill’d  with  fury,  rapt,  infpir’d, 

From  the  fupporting  myrtles  round 
I  hey  fnatch’d  her  inftruments  of  found  :  ; 

And  as  they  oft  had  heard  apart 
Sweet  leffons  of  her  forceful  art, 

Each, 


(p)  One  of  the  Hebrides  15  called  the  Ifle  of  Pigmies,  where  it  is  reported,  that  feveral  miniature  bones  of 

the  human  fpecies  have  been  dug  up  m  the  ruins  of  a  chapel  there.  f 

to  b^fed^’  °nC  °f  thC  HcbrideS,Whereraany°f  the  ancient  Scottifh,  Irilh,  and  Norwegian  kings,  are 

(r)  This  line  wanting  in  Dr  Carlyle’s  edition. 

(s)  This  line  wanting  in  Dr  Carlyle’s  edition. 

(t)  This  line  wanting  in  Dr  Carlyle’s  edition. 

°"  f“‘  **  i  « >>»'»* of  Hawthomden,  with, 

(x)  Barrow,  it  feems,  was  at  the  univerfity  of  Edinburgh,  which  %  in  the  county  of  Lothian, 
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Each,  for  madnefa  rul'd  th$  hour, 
Would  prove  hie  own  exprefGve  powea. 

Firft  Fear  hisJiand,  its  (kill  to  try. 
Amid  the  chords  bewilder’d  laid, 
And  back  recoil’d*  he  knew  not  why, 
Ev’n  at  the  found  himfelf  had  made. 


Next  Anger  rufh’d  ;  his  eyes  on  fire, 

In  lightnings  own’d  his  fecret  dings  ; 

In  one  rude  clafti  he  ftruck  the  lyre, 

And  fwept  with  hurried  hand  the  firings. 


E 


With  woeful  meafures  wan  Defpair— 

*  Low  fullen  founds  his  grief  beguil'd  ; 

A  folenin,  ftrange,  and  mingled  air  ; 

’Twas  fad  by  fits,  by  darts  ’twas  wild* 

But  thou,  O  Hope !  with  eyes  fo  fair, 

What  was  thy  delighted  meafure  ? 

Still  it  whifper’d  promis’d  pleafure, 

And  bade  the  lovely  fcenes  at  didance  hail  !  — 

Still  would  her  touch  the  drain  prolong, 

A  nd  from  the  rocks,  the  woods,  the  vale, 

She  call’d  on  Echo  dill  through  all  her  fong « 

And  where  her  fweeted  theme  die  chofe, 

A  foft  refponfive  voice  was  heard  at  every  clofe, 

And  Hope  enchauted  fmil’d,  and  wav’d  her  golden  hair. 

And  longer  had  fhe  fung  ; — but,  with  a  frown, 

Revenge  impatient  rofe  ; 

He  threw  his  bloo&dlain’d  fvvord  in  thunder  down, 
And,  with  a  withering  look, 

The  war-denouncing  trumpet  took, 

And  blew  a  blad  fo  loud  and  dread, 

Were  ne’er  prophetic  founds  fo  full  of  woe. 

And  ever  and  anon  he  beat 

The  doubling  drum  with  furious  heat ; 

And  though  fometimes,  each  dreary  paufe  between, 
D ejected  Pity  at  his  fide 
Her  foul-fubduing  voice  applied, 

Yet  {till  he  kept  his  wild  unalter’d  mien,  [liis  head. 

While  each  ftrain’d  ball  of  fight  feem’d  burfting  from 


Thy  numbers,  Jealoufy,  to  nought  were  fix’d, 

Sad  proof  of  thy  diftrefsful  ftate  ; 

Of  differing  themes  the  veering  fong  was  mix’d  ; 

And  now  it  courted  Low,  now  raving  call’d  on  Hate. 


With  eyes  up-rais’d,  as  one  infpir’d, 

Pale  Melancholy  fat  retir’d, 

And  from  her  wild  fequefter’d  feat, 

In  notes  by  diflance  made  more  fweet, 

Pour’d  through  the  mellow  horn  her  penfive  foul, 

And  dafhing  foft  from  rocks  around, 

Bubbling  runnels  join’d  the  found  ; 

Through  glades  and  glooms  the  mingled  meafure  dole, 
Or  o’er  fome  haunted  flreams  with  fond  delay, 
Round  an  holy  calm  diffufing, 

Love  of  peace,  and  lonely  mufing. 

In  hollow  murmurs  died  away. 

But  O !  how  alter’d  was  its  fprightlier  tone  ! 

\\  hen  Cheerfulnefs,  a  nymph  of  healthiefl  hue, 

Her  bow  acrofs  her  fhoulder  flung, 

Her  bufkins  gemm’d  with  morning  dew, 

Blew  an  infpiring  air,  that  dale  and  thicket  rung, 

The  hunter’s  call  to  Faun  and  Dryad  known  * 

The  oak-crown’d  lifters,  and  their  chafle-ey’d  queen* 


T  R  Y. 

Satyrs  and  fylvan  boys  were  feen. 

Peeping  from  forth  their  alleys  green  ; 

Brown  Exercife  rejoic’d  to  hear. 

And  Sport  leapt  up,  and  feiz’d  his  beechen  fpcar. 

Laft  came  Joy’s  ecftatic  trial ; 

He,  with  viny  crown  advancing, 

Firft:  to  the  lively  pipe  his  hand  addreft. 

But  foon  he  faw  the  brifk  awakening  viol, 

Whofe  fweet  entrancing  voice  he  lov’d  the  beft. 
q  hey  would  have  thought  who  heard  the  ftrain, 
They  faw  in  Tempe’s  vale  her  native  maids, 
Amidfl  the  feilal  founding  fhades. 

To  fome  unwearied  minflrel  dancing, 

While,  as  his  flying  fingers  kifs’d  the  firings. 

Love  fram’d  with  Mirth  a  gay  fantaftic  round; 
Loofe  were  her  treffes  feen,  her  zone  unbound 
And  he,  amidfl  his  frolic  play, . 

As  if  he  would  the  charming  air  repay. 

Shook  thoufand  odours  from  his  dewy  wings. 

O  Mufic  !  fphere-defeended  maid, 

Friend  of  pleafure,  wifdom’s  aid, 

Why,  Goddefs,  why  to  us  denied  ? 

Lay’fl  thou  thy  ancient  lyre  afide  ? 

As  in  that  lov’d  Athenian  bower, 

You  learn’d  an  all-commanding  power  : 

Thy  mimic  foul,  O  Nymph  endear’d, 

Can  well  recal  what  then  it  heard. 

Where  is  thy  native  fimple  heart, 

Devote  to  virtue,  fancy,  art  ? 

A  rife,  as  in  that  elder  time, 

Warm,  energic,  chaftc,  fublime ! 

Thy  wonders,  in  that  god-like  age, 

Fill  thy  recording  fifler’s  page— 

’Tis  faid,  and  I  believe  the  tale, 

Thy  humbleft  reed  could  more  prevail. 

Had  more  of  ftrength,  diviner  rage, 

Than  all  which  charms  this  laggard  age  ; 

Ev.’n  all  at  once  together  found 
Caecilia’s  mingled  world  of  found— 

O !  bid  our  vain  endeavours  ceafe. 

Revive  the  juft  defigns  of  Greece, 

Return  in  all  thy  fimple  ftate ! 

Confirm  the  tales  her  fon’s  relate. 


Fart  ir, 
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We  fhall  conclude  this  fedlion,  and  thefe  examples, 
with  Gray’s  Progrefs  of  Poejy ,  which,  in  fpite  of  the  fe- 
verity  of  Johnfon’s  criticifm,  certainly  ranks  high  among 
the  odes  which  pretend  to  fublimity.  The  firft  flanza, 
when  examined  by  the  frigid  rules  of  grammatical  criti¬ 
cifm,  is  certainly  not  fitultlefs  ;  but  its  faults  will  be 
overlooked  by  every  reader  who  has  any  portion  of  the 
author’s  fervor : 

I.  I. 

Awake,  iEolian  lyre,  awake, 

And  give  to  rapture  all  thy  trembling  firings. 

From  Helicon’s  harmonious  fprings 
A  thoufand  rills  their  mazy  progrefs  take  : 

The  laughing  flowers,  that  round  them  blow, 

Drink  life  and  fragrance  as  they  flow. 

Now  the  rich  ftream  of  mufic  winds  along, 

Deep,  majeftic,  fmooth,  and  ftrong, 

Thro’  verdant  vales,  and  Ceres’  golden  reign : 

Now  rolling  down  the  fteep  amain, 

Headlong,  impetuous,  fee  it  pour ; 

1  he  rocks,  and  nodding  groves,  rebellow  to  the  roar. 

Ob! 


Part  IT.  j>  O 

Of  Lyric  I.  2, 

uHoct^y,  Oh  !  Sovereign  of  the  willing  foul, 

Parent  of  fvveet  and  folemn-breathing  airs, 

Enchanting  fliell  (  the  fullen  cares, 

And  frantic  pafflons,  hear  thy  foft  controul. 

On  Thracia’s  hills  the  lord  of  war 
Has  curb’d  the  fury  of  his  car, 

And  dropp’d  his  thirfty  lance  at  thy  command^ 
Perching  on  the  feeptred  hand 
Of  Jove,  thy  magic  lulls  the  feather’d  king 
With  ruffled  plumes,  and  flagging  wing  ; 

Quench’d  in  dark  clouds  of  {lumber  lie 

*1  he  terror  of  his  beak,  and  lightnings  of  his  eye. 

I.  3. 

Thee  the  voice,  the  dance,  obey, 

Temper’d  to  thy  warbled  lay  : 

O'er  Idalia’s  velvet* green 
The  rofy-crowned  loves  are  feen. 

On  Cytherea’s  day, 

With  antic  fporta,  and  blue-ey’d  pleafures, 

Frifking  light  in  frolic  meafures  ; 

Now  purfuing,  now  retreating, 

Now  in  circling  troops  they  meet ; 

To  brifk  notes,  in  cadence  beating, 

Glance  their  many-twinkling  feet. 

Slow  melting  drains  their  queen’s  approach  declare  :~ 
Where’er  ftie  turns,  the  graces  homage  pay. 

With  arms  fublime,  that  float  upon  the  air. 

In  gliding  date  die  wins  her  eafy  way  : 

O  er  her  warm  cheek,  and  riflng  bofom,  move 
The  bloom  of  young  defire,  and  purple  light  of  love. 

II.  1. 

Man’s  feeble  race  what  ills  await ; 

Labour,  and  penury,  the  racks  of  pain, 

Difeafe,  and  l'orrow’s  weeping  train, 

And  de^th,  fad  refuge  from  the  dorms  of  fate ! 

The  fond  complaint,  my  fong,  difprove, 

And  juftify  the  laws  of  Jove. 

Say,  has  he  giv’n  in  vain  the  heav’nly  mufe? 

Night,  and  all  her  fickly  dews, 

Her  fpe&res  wan,  and  birds  of  boding  cry, 

He  gives  to  range  the  dreary  (ky  ; 

Till  down  the  eadern  cliffs  afar 

Hyperion’s  march  they  fpy,  and  glitt’ring  (hafts  of  war. 
II.  2. 

In  climes  beyond  the  folar  road, 

Where  fhaggy  forms  o’er  ice-built  mountains  roam. 
The  Mufe  has  broke  the  twilight-gloom, 

To  cheer  the  ftiiv’riHg  native’s  dull  abode. 

And  oft,  beneath  the  od’rous  (hade 
Of  Chili’s  boundlefs  foreds  laid, 

She  deigns  to  hear  the  favage  youth  repeat. 

In  loofe  numbers  wildly  fweet, 

Their -feather-chid ur’d  chiefs,  and  du(ky  loves. 

Her  trad,  where’er  the  goddefs  roves, 

Glory  purfue,  and  gen’rous  diame, 

Th  unconquerable  mind,  and  freedom’s  holy  flame. 

II.  3. 

Woods,  that  wave  o’er  Delphi’s  deep, 

Ifles,  that  crown  th’iEgean  deep, 

Fields,  that  cool  Iliffus  laves, 

Or  where  Meander’s  amber  waves 
In  ling’ring  lab’rinths  creep, 

How  do  your  tuneful  echoes  languilh 
ilute,  but  to  the  voice  of  anguifh  1 
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Where  each  old  poetic  mountain 
Infpiration  breath’d  around  $ 

Ev’ry  fhade  and  hallow’d  fountain 
Murmur’d  deep  a  folernn  found : 

Till  the  fad  nine,  in  Greece’s  evil  hour, 

Left  their  Parnaflus  for  the  Latian  plains. 

Alike  they  fcorn  the  pomp  of  tyrant  power, 

And  coward  vice  that  revels  in  her  chains. 

When  Latinm  had  her  lofty  fpirit  lod, 

They  fought,  oh  Albion  !  next  thy  fea* encircled  coaft. 
III.  1. 

Far  from  the  fun,  and  fummer-gale, 

In  thy  green  lap  was  nature’s*  darling  laid, 

What  time,  where  lucid  Avon  dray’d. 

To  him  the  mighty  mother  did  unveil 
Her  awful  face  :  the  dauntlefs  child 
Stretch’d  forth  his  little  arms,  and  fmil’d. 

This  pencil  take  ((he  faid)  whofe  colours  clear 
Richly  paint  the  vernal  year : 

Thine  too  thefe  golden  keys,  immortal  boy  l 
This  can  unlock  the  gates  of  joy ; 

Of  horror  that,  and  thrilling  fears, 

Or  ope  the  facred  fource  of  fympathetic  tears^ 

III.  2. 

Nor  fecond  he  f,  that  rode  fublime 
Upon  the  feraph-wings  of  eedafy, 

The  fecrets  of  th’  abyfs  to  fpy* 

He  pafs-’d  the  darning  bounds  of  place  and  time  ; 

The  living  throne,  the  fappkire  blaze, 

Where  angels  tremble  while  they  gaze, 

He  faw  ;  but,  blafted  with  excefs  of  light, 

Clos’d  his  eyes  in  endlefs  night. 

Behold,^  where  Dry  den’s  lefs  preiumptuous  car. 

Wide  o’er  the  fields  of  glory  bear 
Two  courfers  of  ethered  race, 

With  necks  in  thunder  cloth’d,  and  long-refounding 
HI.  3*  Fpace. 

Hark,  his  hands  the  lyre  explore  ! 

Bright-ey’d  fancy,  hov’ring  o’er, 

Scatters  from  her  pi&ur’d  urn 

Thoughts  that  breathe,  and  words  that  bum; 

But  ah  i  7tis  heard  no  more — 

Oh  !  Lyre  divine,  what  daring  fpirit 
Wakes  thee  now  ?  tho  he  inherit 
Nor  the  pride,  nor  ample  pinion, 

That  the  Theban  eagle  bear, 

Sailing  with  fupreme  dominion 
Through  the  azure  deep  of  air: 

Yet  oft  before  his  infant  eyes  would  run 
Such  forms  as  glitter  in  the  Mufe’s  ray, 

With  orient  hues,  unborrow’d  of  the  fun  : 

Yet  (hall  he  mount,  and  keep  his  didant  way 
Bevond  the  limits  of  a  vulgar  fate, 

Beneath  the  good  how  far — but  far  above  the  great. 

* 

Sect.  III.  Of  the  Elegy. 
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The  Elegy  Is  a  mournful  and  plaintive,  but  yet  fweet rh  T'V 
?nd  engaging,  kind  of  poem.  It  was  firft  Invented  to  ** 
bewail  the  death  of  a  friend  ;  and  afterwards  ufed  to  ex- 
prefs  the  complaints  of  lovers,  or  any  other  melancholy 
iubject.  In  procefs  of  time,  not  only  matters  of  grief, 
but  joy,  wifhes,  prayers,  expoftulatlons,  reproaches  ad¬ 
monitions,  and  almoft  every  other  fubjed,  were  admitted 
into  elegy ;  however,  funeral  lamentations  and  affairs  of 
^  love 
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love  fecm  moll  agreeable  to  Its  charafter,  which  is  gentle- 
nefs  and  tenuity. 

The  plaintive  elegy,  in  mournful  hate, 

DiihevellM  weeps  the  Hern  decrees  oitate:  ^ 

Now  paints  the  lover’s  torments  and  delig  t  , 

Now  the  nymph  flatters,  threatens,  or  invites. 

]3ut  he,  who  would  thefe  pafiions  well  exprefs, 

Mull  more  of  love  than  poetry  poffeis. 

I  hate  thofe  lifelefs  writers  whole  fore  d  fire 
In  a  cold  ftyle  defcribes  a  hot  defire  ; 

AVho  fiah  by  rule,  and,  raging  in  cold  blood. 

Their  fluggiih  mufe  fpur  to  an  am  rous  mood. 

Their  ecftafies  infipidly  they  feign  ;  ■ 

And  always  pine,  and  fondly  hug  their  chain  ; 

Adore  their  prifoii,  and  their  fuff  rings  blefs , 

Make  fenfe  and  reafon  quarrel  as  they  pleale. 

TTwas  not  of  old  in  this  affe£ted  tone, 

That  fmooth  Tibullus  made  his  am’ rous  moan.; 

Or  tender  Ovid,  in  melodious  drains, 

■Of  love’s  dear  art  tire  pleafing  rules  explains. 

You,  who  in  elegy  would  juflly  write, 

Confult  your  heart  ;  let  that  alone  endite. 

[From  the  French  <?/Defpreux.]  Soames. 

*34  The ,  plan  of  an  elegy*,  as  indeed  of  all  other  poems, 

.fiowtobe  ht  tQ  be  made  before  a  line  is  written  ;  or  elie  the 
SiadC*  author  will  ramble  in  .the  dark,  and  his  verfes  have  no 
dependance  on  each  other,  No  epigrammatic  points  or 
conceits,  none  of  thofe  fire  things  winch  mod  people  are 
fo  fond  of  in  every  fort  of  poem,  cftn  be  allowed  in  this, 
but  mud  give  place  to  nobler  beauties,  thofe  of  nature 
and  the  pafions .  Elegy  reje&s  whatever  is.  facetious, 
fatirical,  or  majedic,  and  k  content  to  be  plain,  decent, 
and  unaffeded  ;  yet  in  this  humble  date  is  (he  fweet 
and  engaging,  elegant  and  attra&ive.  This  poem  13 
adorned  with  frequent  commiferations ,  complaints ,  excla¬ 
mations,  addrejfes  to  things  or  perfonsy  fhort  and  proper 
digrejfions .  allufions,  comparifonsy  profopopceias  or  feigned 
perfons,  and  fometimes  with  fhort  defcriptions .  The 
di&ion  ought  to  be  free  from  any  harfhnefs  ;  neaty  eafy , 
perfpicuous%xpreJive  of  the  manners ,  tender y  and  pathetic) 
and  the  numbers  ihould  be  fmooth  and  flonvingy  and 
captivate  the  ear  with  their  uniform  fweetnefs  and  de¬ 
licacy. 

Of  elegies  on  the  fubjed  of  death,  that  by  Mr  Gray, 
written  in  a  country  churchward,  is  one  of  the  bed 
that  has  appeared  in  our  language,  and  may  be  judly 
edeemed  a  maderpiece.  But  being  fo  generally  known, 
it  would  be  fuperfluous  to  infert  it  here. 

On  the  fubjed  of  love,  we  {hall  give  an  example  from 
the  elegies  of  Mr  Hammond. 

Let  others  boad  their  heaps  of  (hilling  gold, 

And  view  their  fields  with  waving  plenty  crown’d, 
Whom  neighb’ring  foes  in  condant  terror  hold, 

And ‘trumpets  break  their  {lumbers,  never  found: 
While,  calmly  poor,  I  trifle  life  away, 

Enjoy  fweet  leifure  by  my  cheerful  dre, 

No  wanton  hope  my  quiet  fhall  betray, 

But  cheaply  blefs’ d  I’ll  fcom  each  vain  defire* 

With  timely  care  I’llfow  my  little  field, 

And  plant  my  orchard  with  its  mader’s  hand; 

Nor  blufh  to  fpread  the  hay,  the  hook  to  wield, 

Or  range  my  fneaves  along  the  fanny  land* 

If  late  at  duflc,  while  carelefsly  I  roam, 

I  meet  a  -drolling  kid  or  bleating  lamb. 
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Undevmy  arm  I’ll  bring  the  vvand’rer  home, 

And  not  a  little  chide  Its  thoughtlefs  dam. 

What  joy  to  hear  the  tempeft  howl  m  vain. 

And  elafp  a  fearful  mntrefs  to  my  breaft  l 
Or  lull’d  to  {lumber  by  the  beating  rain, 

Secure  and  happy  link  at  lad  to  red. 

■Or  if  the  fun  in  flaming  Leo  ride. 

By  fhady  rivers  indolently  dray. 

And,  with  my  Delia  walking  fide  by  fide. 

Hear  how  they  murmur,  as  they  glide  away. 

What  joy  to  wind  along  the  cool  retreat, 

To  dop  and  gaze  on  Delia  as  I  go  1 
To  mingle  fweet  difeourfe  with  kides  fweet, 

And  teach  my  lovely  fcholar  all  I  know ! 

Thus  pleas’d  at  heart,  and  not  with  fancy’s  dream. 

In  lilent  happinefs  I  red  unknown  ; 

Content  with  what  I  am,  not  what  I  feem, 

I  live  for  Delia  and  myfclf  alone. 

Ah  foolidi  man  !  who,  thus  of  her  poffefs’d,  ^ 

Could  float  and  wander  with  ambition’s  wind. 

And,  if  his  outward  tiappings  fpoke  him  bled, 

Not  heed  the  ficknefs  of  his  confcious  mind* 

With  her  I  fcorn  the  idle  breath  of  praife, 

Nor  trud  to  happinefs  that’s  not  our  own.; 

The  fmile  of  fortune  might  fufpicion  raife, 

But  here  I  know  that  I  am  lov’d  alone. 

Stanhope,  in  wifdom  as  in  wit  divine, 

May  rife  and  plead  Britannia’s  glorious  caufe, 

With  deady  rein  his  eager  wit  confine, 

While  manly  fenfe  the  deep  attention  draws.  - 
Let  Stanhope  fpeak  his  lift’ning  countiy’s  wrong* 
My  humble  voice  fhall  pleafe  one  partial  maid ; 

For  her  alone  I  pen  my  tender  fong, 

Securely  fitting  in  his  friendly  fhade. 

Stanhope  fhall  come,  and  graee  his  rural  friend  4 
Delia  {ball  wonder  at  her  noble  gued, 

With  bluftiing  awe  the  riper  fruit  commend, 

And  for  her  hufband’s  patron  Cull  the  bed. 

Her  s  be  the  care  of  all  my  little  train, 

While  I  with  tender  indolence  am  bled, 

The  favourite  fubje&  of  her  gentle  reign, 

By  love  alone  didinguifh’d  from  the  red* 

Eor  her  Ell  yoke  my  oxen  to  the  plough. 

In  gloomy  foreds  tend  my  lonely  flock, 

For  her  a  goat-herd  climb  the  mountain ’>6  brow, 

And  fleep  extended  on  the  naked  rock. 

Ah  1  what  avails  to  prefs  the  dately  bed, 

And  far  from  her  ’midd  tadelefs  grandeqr  weeps 
By  marble  fountains  lay  the  penfive  head, 

And,  while  they  murmur,  drive  in  vain  to  fleep| 
Delia  alone  can  pleafe  and  never  tire, 

Exceed  the  paint  of  thought  in  true  delight; 

With  her,  enjoyment  wakens  new  defire, 

And  equal  rapture  glows  thro’  ev’ry  night. 

Beauty  and  worth  in  her  alike  contend 
To  charm  the  fancy,  and  to  fix  the  mind  ; 

In  her,  my  wife,  my  midrefs,  and  my  friend, 

I  tade  the  joys  of  fenfe  and  reafon  join’d. 

On  her  I’ll  gaze  when  others  loves  are  o’er, 

And  dying  prefs  her  with  my  clay-cold  hand— * 
Thou  weep’it  already,  as  I  were  no  more, 

Nor  can  that  gentle  bread  the  thought  withdand* 
Oh !  when  I  die,  my  lated  moments  fpare. 

Nor  let  thy  grief  with  {harper  torments  kill : 
Wound  not  thy  cheeks,  nor  hurt  that  flowing  hair  ; 
Tho’  I  am  dead,  my  foul  {hall  love  thee  dill. 

;  Oh 
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wji/  °hn^  t5ie  »«!.  oh  quit  the  deathful  bed, 

Or  thou  wilt  die,  fo  tender  Is  thy  heart ! 

Oh  leave  me,  Delia!  ere  thou  fee  me  dead, 

Thefe  weeping  friends  will  do  thy  mournful  part 
Let  them,  extended  on  the  decent  bier,  P 

Convey  the  corfe  In  melancholy  ftate, 

T  tfK\vlIlage/pread  the  tender  tear, 

While  pitying  maids  our  wond’rous  love  relate. 
Sect.  IV.  Of  the  Pa/ioral. 
floJ  l'S“P<h^h  ta^>.  'tS,  na™e.from  the  Latin  word  pa- 

m  the  pallorlorreral  We^?th!ltbfing  f°met.hinff 

Tli/psfto-  t0rThlr°dUCed  “ 

raI‘  %n«es  ^  7r  ^cT^e^thofc  ^ 

count  for  this  name  In  a  different* manner^  Th^f  are 
1 3^  a  caMed  bucoltcks ,  from  «  a  ,,  ^ 

^  —  'WPn«,  gi„. 

fpe£rtherXerufe  °f  ^US’  as  enchanting  pro.' 
Ipects,  purling  ftreams,  fhady  groves,  enamelled  meads 

,„T2.  ?  ™>  tl,e  SS  J 

and  the  mufic  of  birds  ;  which  Is  of  ,11  S  i  , 

tuned  to  hear  a  man  that  imitated  the  notes  oft  hr 
thftimfa^/a^d/W/Sth°Ught  a  Sreat  curiofity,  replied 
*37  M-  C  '  haPP  fS  °f  hear'mS  ,he  ’%&**£ ht 

fimpKci’ty, 

naturaJ>  and  the  laft  'delightful. 

ture,  Indeed,  we  are  to  colder,  thet  as  a  p^fti  °Is  an' 

WnL-  r  anaeilt  times  of  Innocence  a"d  until. 

flly  areft’  SL7  “°£  *°  ftepherds  as 
the7toahava:  been, ^"when” the  t^oTL^ 
princes,  followed  the  employment  For  tV  “?  eWn 

”,  whr  1  ™ ;™.  ^ 

,77, ft  ‘"Ab,  di  E  "is 
SISidf Jh?„*  “  rl  f"W » tKwS 
fy  Lffft  IX  Sy  tst  ■  T- 

ferie s  which  f’  and  conceal*ng  the  misfortunes  and  mi- 
tenes  which  fometimes  attend  it.  Befides  the  f„k;..A 

muft  contain  fome  particular  beauty  ln  itfclf  and  each 

eclogue  prefect  a  feene  or  profpea^o  our  vLv  e„ricf 

things  inanimate;  by  Ihort  and  beautiful  dfgreffions 
and  by  elegant  turns  on  the  words,  which  S  ’ 

HKS&:  lYbf n|i  T et  us  A 
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Riddles,  parables,  proverbs,  antique  phrafes,  and  fu- 
perftitious  fables,  are  fit  materials  to  be  Intermixed  with 
tbs  kind  of  poem.  They  are  here,  when  properly  ap¬ 
plied,  very  ornamental ;  and  the  more  fo,  as  they  give 

of  writiV  C°mpofltionS  the  air  of  th<=  sclent  marnier 

mirThe  fty!C  u  thC  paflo.raI  ouSht  to  be  humble,  yet 
pure  ,  neat,  but  not  florid  ;  eafy,  and  yet  lively :  and 
the  numbers  Ihould  be  fmooth  and  flowing.  7 
This  poem  in  general  Ihould  be  Ihort,  and  ought 

de^Tth1  t0  -XCeed  li°  HneS}  for  we  are  to  confi- 
der  that  the  ancients  made  thefe  fort  of  compofitlons 

Jeiramufement,  and  not  their  bufinefs :  but  however 
r  , gf  fre’  eclogue  muft  contain  a  plot  or 

fable,  which  muft  be  fimple  and  one;  but  yetfoma- 
naged  as  to  admit  of  fhort  digrefiions.  Virgil  has  ah 
ways  obferved  this - We  rtfall  give  the  pfotor  ar¬ 

gument  of  his  firft  paftoral  as  an  example.  Meliboeus 
f  unfortunate Jhepherd,  it  introduced  with  Tityru 
tn  more  fortunate  arcumjlances ;  the  former  address  the 
complaint  of  his  fuffenngs  and  bnnfhment  to  the  latter  mbs 
enjoys  his  flocks  and  folds  in  the  midfl  of  the  public  calamity 
and  therefore  exprefes  his  gratitude  to  the  bene faBor  from 
whom  this favour flowed:  but  Meliboeus  accufa  fortune 

n(,But,  've  arf!  to  obferve,  that  the  poet  is  not  always 
obliged  to  make  his  eclogue  allegorical,  and  to  have  roll 
perfons  reprefented  by  the  fiflitious  charafters  introdu- 
ced  ,  but  is  in  this  refpeft  entirely  at  his  own  liberty. 

Nor  does  the  nature  of  the  poem  require  It  to  be^I- 
ways  earned  on  by  way  of  dialogue  ;  for  a  Lepherd 
may  with  propriety  fing  the  praifes  of  his  love,  Com¬ 
plain  of  her  mconftancy,  lament  her  abfence,- her  death 

Si,adeiSl.|rMf  -  r-  “i-r*®  »d- 

“  ““  ™ral  objefts,  even  when  alone. 

u  nTV  glVe  an  examPle  from  each  of  thole 
thors  who  have  eminently  diftingulflied  themfelves 
by  this  manner  of  writing,  /nd  introduce  themt  the 
rdnZ  op  tl.me  ln  which  they  were  written, 
iheoentus,  who  was  the  father  or  Inventor  of  time  m, 

beft  c°rLPCs?t,L'f  fbeen  de^n:ed,y  deemed  by  tiJiZfl 
dlfrmtp  V  j  P  feme,  whofe  judgment  we  cannot  ^onil  from 
P  te,  preferred  to  all  other  paftoral  writers  with  1’ilcocritu3* 
perhaps  the  Angle  exception  of  the  tender  and  delSe 

it  isThe  h  ft  lnPt  rt  b’S  thlrd  ‘^ylHum,  not  becaufe 

it  is  the  beft,  but  becaufe  it  is  within  our  compafs. 
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M  J  IoveI)r  nymph,  I  fpeed, 

Meanwhile  my  goat*  upon  the  mountains  feed. 

O  Tityru s,  tend  them  with  arduous  care. 

And  of  ilf  t0uC?’fta!  fpringS  and  pallurt's  fair, 

Sweet  A  rtIWg  S  butti"g  horns  beware, 
bweet  Amaryllis,  haw  you  then  forgot 

Our  fecret-pleafures  in  the  confeiousgrott. 

Where  in  my  folding  arms  you  lay  reclin’d  ? 

Bleft  was  the  fliepherd,  for  the  nymph  was  kind 
I  whom  you  call’d  your  Dear,  your  Love,  fo  late,’ 

Say,  am  I  now  the  objed  of  your  hate  ? 

Say,  is  my  form  difpleafing  to  your  fight  ? 

This  cruel  love  will  furely  kill  me  quite 

PWt’dC  rgeaPPrS’  te2nPtIng  to  the  view, 

Accfn?tk°miy0UrC-0U  if  tree’  wbere  late  they  ^ 
Accept  this  boon,  >tiS  all  my  prefent  ftore  ;  g 

1  o-morrow  will  produce  as  mauy  more. 

^  £  Meanwhile 


o 
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iSow  th«,  Love,  ..d  to  »y 

A  god  thou  art,  but  ofthe  ravage  kind , 

Alionefs  fure  fuckled  the  fell  child,  . 

And  with  his  brothers  nurft  him  m  the  w  , 

On  me  his  fcorchxng  flames  inceffant  prey, 

Sbw  in  my  bones,  and  melt  my  foul  away. 

Ah  nymph,  whofe  eyes  deftrudhve  glances  dart, 

Pair  is  your  face,  but  flinty  is  your  heart . 

With  kiffes  kind  this  rage  of  love  apF^  , 

Tor  me,  fond  fwain  !  ev’n  empty  k.ffes  pleale. 

Your  fcorn  diftrafts  me,  and  will  make  me 
The  flow’ry  crown  I  wove  for  you  to  wear, 

Where  rofes  mingle  with  the  ivy-wreath, 

And  fragrant  herbs  ambroiial  odours  breathe. 

Ah  me  f  what  pangs  I  feel ;  and  yet  the  fair 
Nor  fees  my  forrows  nor  will  hear  my  Pray  r- 
V\\  doff  mv  garments,  fince  I  needs  mult  die,  / 
And  from  yon  rock  that  points  its  fumrmt  hig  V  > 
Where  patient  Alpis  fnares  the  finny  try,  .  J 

I’ll  leap,  and,  though  perchance  I  rife  again, 

You *11  laugh  to  fee  me  plunging  m  the  main. 

By  a  prophetic  poppydeaf  I  found 
Your  chang’d  affe&ion,  for  it  gave  no  found, 
Though  in  my  hand  (truck  hollow  as  it  lay, 

But  quickly  wither’d  like  your  love  away. 

An  old  witch  brought  fad  tidings  to  my  ears,. 

She  who  tells  fortunes  with  the  fieve  and  iheers 
Bor  leafing  barley  in  my  (kids  of  late,  t 

She  told  me,  I  mould  love,  and  you  fliould  hate  . 
Bor  you  my  care  a  milk-white  goat  fupply  d. 

Two  wanton  kids  run  frifiring  at  her  fide  ; 

Which  oft  the  nut-brown  maid,  Erithacis, 

Has  begg’d  and  paid  before-band  with  a  kifs  ^ 

And  fmce  you  thus  my  ardent  paffion  (light, 

Her’s  they  (ball  be  before  to-morrow  night. 

My  right  eye  itches ;  may  it  lucky  prove, 

Perhaps  I  foon  (hall  fee  the  nymph  I  love  ; 
Beneath  yon  pine  I’ll  fmg  diftindt  and  cleai, 
Perhaps  the  fair  my  tender  notes  (hall  hear  ; 
Perhaps  may  pity  my  melodious  moan  ; 

She  is  not  metamorphos’d  into  done. 

Hippomenes,  provok’d  by  noble  drife, 

To  win  a  midrefs,  or  to  lofe  his  life,  . 

Threw  golden  fruit  in  Atalanta’s  way  : 

The  bright  temptation  caus’d  the  nymph  to  day  J 
She  look’d,  (he  languifh’d,  all  her  foul  took  fire. 
She  plung’d  into  the  gulph  of  deep ■  defire. 

To  Pyle  from  Othrys  fage  Melampus  came, 

He  drove  the  lowing  herd,  yet  won  the  dame  ; 
Bair  Pero  bled  his  brother  Bias’  arms. 

And  in  a  virtuous  race  diffus’d  unfading  charms. 

Adonis  fed  his  cattle  on  the  plain. 

And  fea-born  Venus  lov’d  the  rural  (wain  ; 

She  mourn’d  him  wounded  in  the  fatal  chace, 
Nor  dead  difmifs’d  him  from  her  warm  embrace. 
Though  young  Endymion  was  by  Cynthia  bled, 
I  envy  nothing  but  his  lading  red. 

Jadon  (lumb’ring  on  the  Cretan  plain  1 
Ceres  once  faw,  and  bled  the  happy  fwain  > 
With  pleafures  too  divine  for  cars  profane.  J 
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Mv  bead  grows  giddy, ,  love  *ne  fore  \ 

Yet  you  regard  not  j  fo  I’ll  fing  no  more - 

Here  will  I  put  a  period  to  my  care 

^retch’^ near^Se grottc^'when'l’yebreath’d my laft, 

My  corfe  will  give  the  wolves  a  rich  repaft,  h 

j£  fweet  to  them  as  honey  to  yourtaftc.  J 
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Virgil  fuccecds  Theoentus,  ^-whom  hef  hasjn 

aH  fpedmenTf  li’is  manner,  we  {hall  introduce  his  firit 
faftor-S,  which  is  generaUy  allowed  to  be  the  molt  per- 

fe6l. 

Meliboeus  and  Tityrus.  140 

Mel.  Beneath  the  (hade  which  beechen  boughs  diffufe,  VirSH 
You,  Tityrus,  entertain  your  fylvan  mufe. 

Round  the  wide  world  in  banifhment  we  roam, 

Forc’d  from  our  pleaf.ng  fields  and  native  home ; 

While  ftretch’d  at  eafe  you  ling  your  happy  loves, 

And  Amyrillis  fills  the  Ihady  groves. 

Tit,  Thefe  bleffings,  friend,  a  deity  bedow  d  , 

Bor  never  can  I  deem  him  lefs  than  god. 

The  tender  drillings  of  my  woolly  breed 
Shall  on  his  holy  altar  often  bleed.  , 

He  gave  me  kine  to  graze  the  flow  ry  plain. 

And  fo  my  pipe  renew’d  the  rural  drain.  . 

MeL  I  envy  not  your  fortune  ;  but  admire* 

That  while  the  raging  fvvord  and  wadeful  (ire 
Dedroy  the  wretched  neighbourhood  around, 

No  hodile  arms  approach  your  happy  ground. 

Bar  different  is- my  fate  ;  my  feeble  goats 
With  pains  I  drive  from  their  forfaken  cotes  ; 

And  this  you  fee  I  fcarcely  drag  along, 

Who  yeaning  on  the  rocks  has  left  her  young, 

The  hope  and  promife  of  my  falling  fold, 

My  lofs  by  dire  portents  the  gods  foretold  ; 

Bor,  had  I  not  been  blind,  I  might  have  feen 
Yon  riven  oak,  the  faired  on  the  green, 

And  the  hoarfe  raven  on  the  blaited  bough . 

By  croaking  from  the  left  piefag’d  the  coming  blow. 

But  tell  me,  Tityrus,  what  heav’nly  pow’r 
Preferv’d  your  fortunes  in  that  fatal  houi  ? 

Tit.  Bool  that  I  was,  I  thought  imperial  Rome  1 
Like  Mantua,  where  on  market-days  we  come,  b 
And  thither  drive  our  tender  lambs  from  home.  * 

So  kids  and  whelps  their  fires  and  dams  exprefs  ; 

And  fo  the  great  I  meafur’d  by  the  lefs  : 

But  country-towns,  compar’d  with  her,  appear 
Like  fhrubs  when  lofty  cypreffes  are  near. 

Mel.  What  great  occafion  call’d  you  hence  to  Rome  . 

Tit.  Freedom, which  came  at  length,  tho’  flowtocome: 

Nor  did  my  fearch  of  liberty  begin 

Till  my  black  hairs  were  chang’d  upon  my  chin  > 

Nor  Amaryllis  would  vouchfafe  a  look. 

Till  Galatea’s  meaner  bonds  I  broke. 

Till  then  alielplefs,  hopelefs,  homely  fwain, 

I  fought  not  freedom,  nor  afpir’d  to  gain  : 

Tho’  many  a  victim  from  my  folds  was  bought, 

And  many  a  cheefe  to  country  markets  brought, 

Yet  all  the  little  that  I  got  I  fpent, 

And  dill  return’d  as  empty  as  I  went. 

Mel  We  (lood  amaz’d  to  fee  your  midrefs  mourn, 
Unknowing  that  (he  pin’d  for  your  return  ; 

We  wonder’d  why  (he  kept  her  fruit  fo  long, 

Bor  whom  fo  late  th’  ungather’d  apples  hung  :  • 

But 
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,  P°ftoral-  now  the  wonder  ceafes,  lince  I  fee 
”~V  Slie  kept  them  only,  Tityrus,  for  thee  : 

For  thee  the  bubbling  fprings  appear’d  to  mourn, 
Aiid  vvhifp’rmg  pines  made  vows  for  thv  return. 

Tit.  What  fhould  I  do  ?  while  here  I  was  enchain’d, 
Pso  glimple  of  godlike  liberty  remain’d  ; 

Nor  could  I  hope  in  any  place  but  there 
To  find  a  god  fo  prefent  to  my  pray’r. 

There  firft  the  youth  of  heav’nly  birth  I  view’d, 

For  whom  our  montlily  vidtims  are  renew’d. 

•He  heard  my  vows,  and  gracioufly  decreed 
-My  grounds  to  be  reftor’d  my  former  flocks  to  feed. 

Mel.  O  fortunate  old  man  !  whofe  farm  remains  ~> 
i  or  you  fumeient,  and  requites  your  pains,  C 

Though  ruffes  overfpread  the  neighboring  plains,  S 
ho  here  the  marfhy  grounds  approach  your  fields, 
And  there  the  foil  a  ftony  harvett  yields. 

Your  teeming  ewes  ff  all  no  ftrange  meadows  try, 

Nor  fear  a  rot  from  tainted  company. 

Behold  yon  bord’ring  fence  of  Mow  trees  Tbees* 
Is  fraught  with  flow’rs,  the  flow’rs  are  fraught  with  ' 
llie  bufybees,  with  a  foft  murm’ring  drain, 

*_n.y *e  Scntle  ^eep  the  lab ’ring  fwain  ; 

While  from  the  neighb’ring  rock  with  rural  fongs 
1  lie  primer’s  voice  the  pleafing  dream  prolonas  ; 
Mock-doves  and  turtles  tell  their  am’rous  pain, 

And,  from  the  lofty  elms,  of  love  complain. 

a  VrP1’ inhabitants  of  feas  and  fkies  fhall  cltmge, 
Andhfh  on  fhore  and  flags  in  air  fhall  range, 

1  he  bamff’d  Parthian  dwell  on  Arar’s  brink, 

And  the  blue  German  fhall  the  Tigris  drink  ■; 

Tre  I,  forfakinggratitude  and  truth, 

Torget  the  figure  of  that  godlike  youth. 

Mel.  B  ut  we  mud  beg  our  bread  in  climes  unknown, 
Beneath  the  fcorching  or  the  freezing  zone; 

And  fome  to  fair  Oaxis  dial  1  be  fold. 

Or  try  the  Libyan  heat  or  Scythian  cold  ; 

1  he  red  among  the  Britons  be  confin’d, 

A  race  of  men  from  all  the  world  disjoin’d. 

O  !  mud  the  wretched  exiles  ever  mourn  > 

Nor  after  length  of  rolling  years  return  l 
Are  we  condemn’d  by  Fate’s  unjud  decree, 

No  more  our  houfes  and  our  Tomes  to  fee  ? 

Or  fhall  we  mount  again  the  rural  throne, 

And  rule  the  country,  kingdoms  once  our  own? 

Old  we  for  tliefe  barbarians  plant  and  fow, 

On  thefe,  on  tliefe,  our  happy  fields  -bellow  ?  C 

Good  heav’n,  what  dire  effeds  from  civil  difeord  flow!  S 
^w!etm.e  .graft  my  pears,  and  prune  the  vine  ; 
f  ne  fruit  is  theirs,  the  labour  only  mine. 

Farewel  my  padures,  my  paternal  dock  ! 

My  fruitful  fields,  and  my  more  fruitful  flock  1 
No:more,  my  goats,  fhall  I  behold  you  climb* 
i_he  deepy  cliffs,  or  crop  the  flow’ry  thyme  ; 

No  more  extended  in  the  grot  below, 

Shall  fee  you  browzing  on  the  mountain’s  brow 
J  he  prickly  fhrubs,  and  after  on  the  bare 
Lean  down  the  deep  abyfs  and  hang  in  air  ! 

No  more  my  fheep  fhall  fip  the  morning  dew  ; 

No  more  my  fong  fhall  pleafe  the  rural  crew  :  -■ 

Adieu,  my  umeful  pipe]  and  all  the  world,  adieul 
jf*  ’J  his  night,  at  lead,  with  me  forget  your  care* 
Lhefnufs  and  curds  and  cream  fhall  be  your  fare-:  * 

Lie  carpet-ground  fhall  be  with  leaves  o  er-fpread, 
nd  boughs  fhall  weave  a  cow’ ring  for  your  head  ; 


try. 

For  fee  yon  funny  hill  the  fhade  extends, 

And  curling  fmoke  from  cottages  afcends. 

or  .  „  „  _  Drvden. 

openfer  was  the  firft  of  our,  countrymen  who  acqui¬ 
red  any  confidence  reputation  by  this  method  of  wri- 
ting.  We  fhall  inferthis  fixtli  eclogue,  or  that  for  June, 
which  is  allegorical,  as  will  be  feen  by  the 

Argument.  «  Hobbinol,  from  a  defeription  of  the 
plealures  of  the  place,  excites  Colin  to  the  enjoyment  of 
them.  Colin  declares  Jumfclf  incapable  of  delight,  by 
reafon  of  his  ill  fuccefs  in  love,  and  his  lofs  of  Rofa- 
lind,  who  had  treacheroufly  forfaken  him  for  Menal- 
cas  another  fhepherd.  By  Tityrus  (mentioned  before 
in  Spenfer  s  feeond  eclogue,  and  again  in  the  twelfth) 
is  plainly  meant  Chaucer,  whom  the  author  fometimes 
profetted  to  imitate.  In  the  perfon  of  Colin  is  repre- 
fented  the  author  himfelf;  and  Hobbinol’s  inviting 
hun  to  leave  the  hill  countiy,  feems  to  allude  to  Ins 
leavmg  the  North,  where,  as  is  mentioned  in  his  life, 
ne  had  for  fome  time  refided.” 
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Hob.  Lo  Cohn,  here  the  place,  whofe  pleafant  fight  % nler. 
From  other  ftiades  hath  wean’d  my  wand  ring  mind; 

1  ell  me,  vvliat  wants  me  here,  to  work  delight? 

1  he  Ample  air,  the  gentle  warbling  wind, 

So  calm,  fo  cool,  as  nowhere  elfe  I  find  : 

The  graflfy  ground  with  dainty  dailies  dight, 
i  he  bramble-bii/h,  where  birds  of  every  kind 
I  o  th  water’s  fall  their  tunes  attemper  right. 

Col,  O  !  happy  Hobbinol,  I  bids  thy  Hate, 

I  hat  paradife  halt  found  which  Adam  loft 
Here  wander  may  thy  flock  early  or  late, 

V\  ithouten  dread  of  wolves  to  been  y  toft  ; 

Thy  lovely  lays  here  mayft  thou  freely  boaft  ; 

But  i,  unhappy  man  !  whom  cruel  fate, 

And  angry  gods,  purfue  from  eoaft  to  eoafi. 

Can  nowhere  find  to  fliroud  my  lucklefs  pate. 

Hoj.  I  hen  if  by  me  thou  lift  advifed  be, 

Forfake  the  foil  that  fo  doth  thee  bewitch  : 

Leave  me  thofe  hills,  where  harbroughnis  to  fee, 

For  holly-bulh,  nor  brere,  nor  winding  ditch  ; 

And  to  the  dales  refort,  where  Ihepherds  rich, 

And  fruitful  flocks  been  everywhere  to  fee  : 

Here  no  night-ravens  lodge,  more  black  than  pitch, 

Nor  elvifti  ghofts,  nor  ghaftly  owls  do  flee. 

1  r  (nendJy  ^air‘es  met  with  many  graces, 

And  hght-foot  nymphs  can  cliace  the  ling  ring  night, 

J ^;th  heydegmes,  and  trimly  trodden  traces  5 
^  liilft  fitters  nine,  which  dwell  on  Pamafs’  lieight, 
a  ,°rimake  tllem  niuiic,  for  their  more  deliVht : 

And  Pan  himfelf  to  kifs  their  cryftal  faces,  ° 

Will  pipe  and  dance,  when  Phoebe  Ihineth  bright : 

Such  peerlefs  pleafures  have  we  in  thefe  places. 

Cot.  And  1  whilft  youth,  and  corn  fe  ofcarelcfs  years, 

Lid  let  me  walk  withouten  links  of  love, 

L  *n  fuck  delights  did  joy  amongft  my  pceis  ; 

But  riper  age  iucli  pleafures  doth  reprove, 

My  fancy  eke  from  former  follies  move 
To  ftrayed  tteps  :  for  time  in  palling  wears 
(As  garments  doen,  which  waxen  old  above) 

And  drav*th  new  delights  with  hoary  hairs. 

ri  hough -couth  I  ling  of  love,  and  tune  myp?Pc  - 
Unto  my  plantive  pleas  in  verfes  made  ; 

Though  would  I  feck  for  queen-apples  unripe 
To  give  my  Rofalmd,  and  in  fginmcr  lhade 
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•night  gawdy  airloads  was  my  common  trade. 

To  crown  her  golden  locks  :  but  ye^rs  I"or^  “p  ’ 

And  lofs  of  her,  whofe  love  as  We  ^ayde, 

Tlmfe  wearv  wanton  toys  away  did  wipe. 

T  h!  Su„, ..  k«»r  At  7” 

w“  .■ 

-ryui  Oiroud  in  fhady  leaves  from  funny  rays, 

D  p^me  to  thy  fong  their  cheerful  chenping, 

Or  hold  their  peace!  for  lhame  of  thy  fweet  lays. 

I  faw  Calliope  with  mufes  moe, 

Soon  as  thy  oaten  pipe  began  to  found. 

Their  ivorv  lutes  and  tambunns  toiego, 
MS  fountain,  where  >hey  toe 

Ren  after  haftily  thy  filver  oun  •  (h0w, 

But  when  they  came,  where  thou  thy  fl  , 

They  drew  Ibaek,  as  half  with  (hame  confound, 

Shepherd  to  fee,  them  in  their  art  out‘^j 
Col.  Of  mufes,  Hobbinol  I  eon  no  fl  ilk 
For  they  been  daughters  of  the  lugheft  jove 

And  holden  fcorn  of  homely  ftepherds  quiU . 

For  fith  I  heard  that  Pan  with  Phoebus  ftrov 
Which  him  to  much  rebuke  and  danger  rov  , 

Ne  ftrive  to  win  renown,  or  pais  the  reit  - 
With  Ihepherds  fits  not  follow  flying  a  ’ 

But  feed  his  flocksin  fields,  wherefaUshimbft 
I  wot  my  rimes  been  rough,  and  rudely  dreft , 

The  fitter  they,  my  careful  cafe  to  fmm  • 

Enough  is  me  to  paint  out  myu"re4t’ 

And  pour  my  piteous  plaints  out  m.the 

The  Godot  (hePherds,T.tyrus,i^d 

Who  taught  me  homely,  as  I  can,  to  make  - 

He  whilft  he  liv’d,  was  the  fovereign  Wd 
Of  (liepherds  all,  that  been  with  love  flake 

Well  couth  he  wail  his  woes,  and  1  g  5 ^ 
The  flames  which  love  withm  Ins  heart  had  breti, 
And  tell  us  merry  tales  to  keep  us  wake, 

The  while  our  Ihee'p  about  us  fafely  fc  . 

Now  dead  he  is,  and  lieth  wrapt  in  le<  ,  ( 

/  O  why  Ihould  death  on  lum  fuch  outrage  (ho  . ) 
1  And  all  his  palling  (kill  with  him  is  fled. 

The  fame  whereof  doth  daily  greater  g  • 

But  if  on  me  feme  little  drops  would  flow 
forint  was  in  his  learned  he  , 

I  oon  woSd  learn  thefe  woods  to  wail  my  woe. 
And  teach  the  trees  their  trickling  tears  to  Ihed. 
Tta  Ihould  m,  plaint,,  of  d.r»ue.«fee, 

And  thou,  Menalcas,  that  by  Utzchery  , 

Didft  underfong  my  lafs  to  ^1VL 
Sliould’ft  well  be  known  for  Inch  thy  villany. 

Itut  fince  I  am  not,  as  I  with  I  were, 

Ye  •  entle  lliepherds,  which  your  flocks  do  feed, 
Whether  on  hills  or  dales,  or  otherwhere, 
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And  faultlefs  faith  is  turn’d  to  faithlefs  feere. 

That  (he  the  trueil  Ihepherd  s  heart  made  bleed. 

That  lives  on  earth,  and  loved  her  molt  dear. 

Hob.  0  !  careful  Colin,  I  lament  tny  cafe, 

Thy  tears  would  make  the  hardeft  flmt  to  flow. 

Ah  1  faithlefs  Rofalind,  and  void  ol  grace, 

That  art  the  root  of  all  this  rueful  woe  ! 

But  now  is  time,  I  guefs,  homeward  to  go  ; 

Then  rife,  ye  bleffed  flocks,  and  home  apace. 

Left  night  with  ftealing  fteps  do  you  foreilo, 

And  wet  your  tender  lambs  that  by  you  trace. 

By  the  following  eclogue  the  reader  will  perceive  that 
Mr  Philips  has,  in  imitation  of  Spenfer,  preferred  in  h.s 
paftorals  many  antiquated  words,  which,  though  they  art 
difearded  from  polite  convocation,  may  naturally  be  fup- 
pofed  ftill  to  have  place  among  the  Ihepherds  and  other 
juftics  in  the  country.  We  have  made  choice  of  his  fe- 
cond  eclogue,  becaufe  it  is  brought  home  to  htsown  bu- 
finefs,  and  contains  a  complaint  againft  thofe  who 
fpoken  ill  of  him  and  his  writings. 

Thenot,  Colinet. 

Tb.  Is  it  not  Colinet  I  lonefome  fee 
Leaning  with  folded  arms  againft  the  tree  ? 

Or  is  it  age  of  late  bedims  my  light . 

»Tis  Colinet,  indeed,  in  woful  plight. 

Thy  cloudy  look,  why  melting  into  tears, 

Unfeemly,  now  the  fky  fo  bright  appears . 

Why  in 'this  mournful  manner  art  thou  found, 

Unthankful  lad,  when  all  things  fmile_ around. 

Or  hear’ft  not  lark  and  linnet  jointly  fing,  _ 

Their  notes  blithe-warbling  to  falute  the  'Pring  -  _ 

Co.  Tho’  blithe  their  notes,  not  fo  my  wayward  fate  „ 
Nor  lark  would  fing,  nor  linnet,  in  my  ftate. 

Each  creature,  Thenot,  to  his  talk  is  born ; 

As  they  to  mirth  and  mufic,  I  to  mourn. 

Waking,  at  midnight,  I  my  woes  renew, 

Mv  tears  oft  mingling  with  the  falling  dew.  . 

vrintol  c.ufe,  I  ween,  to  lady  yo.lh  to  pton  t 
Or  who  may  then  the  weight  of  eld  fuftain. 

When  every  flackening  nerve  begins  to  fail, 

And  the  load  preffeth  as  our  days  prevail . 

Yet  though  with  years  my  body  downward  tend. 

As  trees  beneath  their  fruit  in  autumn  bend. 

Spite  of  my  fnowy  head  and  icy  veins, 

My  miad  a  cheerful  temper  ftill  retains:. 

And  why  Ihould  man,  milhap  what  will,  repine. 

Sour  every  fweet,  and  mix. with  tears  his  wine. 

But  tell  me  then  ;  it  may  relieve  thy  woe, 

To  let  a  friend  thine  inward  ailment  know. 

Co.  Idly  ’twill  wafte  thee,  Thenot,  the  whole  day, 
Should’ft  thou  give  ear  to  all  my  gn«  can  la^* 

Thine  ewes  will  wander  ;  and  the  heedlefs  lambs, 

In  loud  complaints,  require  their  abfent  dams. 

rh.  See  Lightfoot ;  he  Ihall  tend  them  clofe  .  and  1, 
’Tween  whiles!  acrofs  the  plant  will  glance  . mine  eye. 

Co.  Where  to  begin  I  know  not,  where  to  end. 
Does  there  one  finding  hour  my  youth  attend  . 

Though  few  my  days,  as  well  my  follies  iho  , 

Yet  are  thofe  days  all  clouded  o’er  with  wo  t 
No  happy  gleam  of  fun  (bine  doth  appear, 

•My  Wring  iky  and  wint’ry  months  to  cheer. 

My  piteous  plight  in  yonder  naked  tree,  ^ 

Which  bears  the  thunder-fear  too  plain,  i  lee  . 

Quite  deftitute  it  {lands  of  (helter  kind,  _ 

The  mark  of  ftorms,  and  fport  of  every  wtnd .  ^ 
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Paftoral.  The  riven  trunk  feels  not  the  approach  of  fpring  ; 
u— »v—  Nor  birds  among  the  leaflefs  branches  ling  : 

No  more,  beneath  thy  fhade,  fhall  fhepherds  throng 
With  jocund  tale,  or  pipe,  or  pleafing  fong. 

Ill-fated  tree  !  and  more  ill-fated  1 1 
From  thee,  from  me,  alike  the  fhepherds  fly* 

Th.  Sure  thou  in  haplefs  hour  of  time  waft  born, 
When  blightning  mildews  fpoil  the  rifing  corn. 

Or  blafting  winds  o’er  bloflom’d  hedge-rows  pafs, 

To  kill  the  promis’d  fruits,  and  fcorch  the  grafs  ; 

Or  when  the  moon,  by  wizard  charm’d,  foreftiows, 
Blood-ftain’d  in  foul  eclipfe,  impending  woes. 
Untimely  born,  ill  luck  betides  thee  ftill. 

Co.  And  can  there,  Thenot,  be  a  greater  ill? 

Th .  Nor  fox,  nor  wolf,  nor  rot  among  our  ftieep  : 
From  thefe  good  fhepherd’s  care  his  flock  may  keep : 
Againft  ill  luck,  alas  !  all  forecaft  fails ; 

Nor  toil  by  day,  nor  watch  by  night,  avails. 

Co,  Ah  me,  the 'while!  ah  me,  the  lucklefs  day! 
Ah  lucklefs  lad !  befits  me  more  to  fay. 

Unhappy  hour !  when  frefh  in  youthful  bud, 

I  left,  Sabrina  fair,  thy  filv’ry  flood. 

Ah  filly  I !  more  filly  than  my  fheep, 

Which  on  thy  flow’ry  banks  I  wont  to  keep. 

Sweet  are  thy  banks ;  oh,  when  (hall  I  once  more 
With  ravifh’d  eyes  review  thine  amell’d  Ihore  ? 

When,  in  the  cryftal  of  thy  waters,  fcan 
Each  feature  faded,  and  my  colour  wan  l 
When  fhall  I  fee  my  hut,  the  fmall  abode 
Myfelf  did  raife  and  cover  o’er  with  fod  ? 

Small  though  it  be,  a  mean  and  humble  cell, 

Yet  is  there  room  for  peace  and  me  to  dwell. 

Th,  And  what  enticement  charm’d  thee  far  away 
From  thy  lov'd  home,  and  led  thy  heart  aftray  ? 

Co,  A  lewd  defire  ftrange  lands  and  fwains  to  know. 
.  Ah  me  !  that  ever  I  fhould  covet  wo. 

With  wand’ring  feet  unbleft,  and  fond  of  fame, 

I  fought  I  know  not  what  befides  a  name. 

Th,  Or,  footh  to  fay,  didft  thou  not  hither  rome 
In  fearch  of  gains  more  plenty  than  at  home  ? 

A  rolling  ftone  is  ever  bare  of  mofs ; 

And,  to  their  coft,  green  years  old  proverbs  crofs. 

Co.  Small  need  there  was,  in  random  fearch  of  gain, 
To  drive  my  pining  flock  athwart  the  plain 
To  diftant  Cam.  Fine  gain  at  length,  I  trow. 

To  hoard  up  to  myfelf  fuch  deal  of  wo-! 

My  fheep  quite  fpent  through  travel  and  ill  fare. 

And  like  their  keeper  ragged  grown  and  bare. 

The  damp  cold  green  fward  for  my  nightly  bed, 

And  fome  flaunt  willow’s  trunk  to  reft  my  head. 

Hard  is  to  bear  of  pinching  cold  the  pain  ; 

And  hard  is  want  to  the  unpra&is’d  fwain ; 

But  neither  want,  nor  pinching  cold,  is  hard. 

To  blafting  ftorms  of  calumny  compar’d  : 

Unkind. as  hail  it  falls  y  the  pelting  fhow’r 
Deftroys  the  tender  herb  and  budding  flow’r. 

Th,  Slander  we  fhepherds  count  the  vileft  wrong  : 
And  what  wounds  forer  than  an  evil  tongue  ? 

Co,  Untoward  lads,  the  wanton  imps  of  fpite 
Make  mock  of  all  the  ditties  I  endite. 

In  vain,  O  Colinet,  thy  pipe,  fo  fhrill, 

Charms  every  vale,  and  gladdens  every  hill 
In  vain  thou  feek'ft  the  coverings  of  the  grove, 

In  the  cool  fhade  to  fing  the  pains  of  love : 


Sing  what  thou  wilt,  ill-nature  will  prevail ;  Paftoral. 

And  every  elf  hath  fkill  enough  to  rail.  ' - J 

But  yet,  though  poor  and  artlefs  be  my  vein, 

Menalcas  feems  to  like  my  Ample  ftrairi : 

And  while  that  he  delighteth  in  my  fong, 

Which  to  the  good  Menalcas  doth  belong, 

Nor  night  nor  day  fhall  my  rude  mufic  ceafe  ; 

I  afk  no  more,  fo  I  Menalcas  pleafe. 

Th.  Menalcas,  lord  of  thefe  fair  fertile  plains, 

Preferves  the  fheep,  and  o’er  the  fhepherds  reigns  ; 

For  him  our  yearly  wakes  and  feafts  we  hold. 

And  choofe  the  faireft  firftlings  from  the  fold ; 

He,  good  to  all  who  good  deferves,  fhall  give 
Thy  flock  to  feed,,  and  thee  at  eafe  to  live, 

Shall  curb  the  malice  of  unbridled  tongues, 

And  bounteoufly  reward  thy  rural  fongs. 

Co.  Firft  then  fhall  lightfome  birds  forget  to  fhy 
The  briny  ocean  turn  to  paftures  dry, 

And  every  rapid  river  ceafe  to  How, 

Ere  I  unmindful  of  Menalcas  grow. 

Th.  This  night  thy  care  with  me  forget,  and  fold 
Thy  flock  with  mine,  to  ward  th’ injurious  cold. 

New  milk,  and  clouted  cream,  mild  cheefe  and  curd,. 

With  fome  remaining  fruit  of  laft  year’s  hoard, 

Sail  be  our  ev’ning  fare  ;  and,  for  the  night, 

Sweet  herbs  and  mofs,  which  gentle  fleep  invite  : 

And  now  behold  the  fun’s  departing  ray, 

O’er  yonder  hill,  the  fign  of  ebbing  day  : 

With  fongs  the  jovial  hinds  return  from  plow  ; 

#  And  unyok’d  heifers,  loitering  homeward,  low. 

Mr  Pope’s  Paftorals  next  appeared,  but  in  a  different 
drefs  from  thofe  of  Spenfer  and  Philips-;  for  he  has 
difcarded  all  antiquated  words,  drawn  his  fwains  more 
modern  and  polite,  and  made  his  numbers  exquifitely 
harmonious  ;  his  eclogues  therefore  may  be  called  better 
poems,  but  not  better  paftorals.  We  fhall  infert  the 
eclogue  he  has  mfcribed  to  Mr'Wycherly,  the  beginning, 
of  which  is  in  imitation  of  Virgil’s  firft  paftoral.  . 

Beneath  the  fhade  a  fpreading  beech  difplays,  Pope. 

Hylas  and  jEgon  fung  their  rural  lays :  ' 

This  mourn’d  a  faithlefs,  that  an  abfent  love, 

A.nd  Delia  s  name  and  Doris  fill’d  the  grove.  « 

Ye  Mantuan  nymphs,  your  facred  fuccour  bring  ;  ' 

Hylas  and  iEgon  s  rural  lays  I  fing. 

Thou,  whom  the  nine  with  Plautus’  wit  infpire, 

The  art  of  Terence,  and  Menander’s  fire  : 

Whofe  fenfe  inftru&s  us,  and  whofe  humour  charms, 

Whofe  judgment  fways  us,  and  whofe  fpirit  warms  f 
Oh,  fkill’d  in  nature  !  fee  the  hearts,  of  fwains, 

Their  artlefs  pafiions,  and  their  tender  pains. 

Now  fetting  Phoebus  fhone  ferenely  bright, 

And  fleecy  clouds  were  ftreak  d  with  purple  light; 

When  tuneful  Hylas,  with  melodious  moan, 

Taught  rocks  to  weep,  and  made  the  mountains  groan* 

Go,  gentle  gales,  and  bear  my  fighs  away  ! 

To  Delia’s  ear  the  tender  notes  convey. 

As  fome  fad  turtle  hi*  loft  love  deplores, 

And  with  deep  murmurs  fills  the  founding  fliores ; 

Thus,  far  from  Delia,  to  the  winds  I  mourn, 

Alike  unheard,,  unpity’d,  and  forlorn. 

Go,  gentle  gales,  and  bear  my  fighs  along  ! 

For  her  the  feather’d  quires  negletf:  their  fong - 
For  her,  the  limes  their  pleafing  fliades  deny  ;  * 

For  her,  the  lilies  hang  their  head  and  die. 

6  Ya  . 
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Paftoril.  Ye  flow’rs,  that  droop,  foriaken  by  the  fpnng ; 

Ye  birds,  that  left  by  fummer  ceaie  to  ling  ,  . 

Ye  trees,  that  fade  when  autumn-heats  remote  , 

Say,  is  not  abfence  death  to  thofe  who  love? 

Go,  gentle  gales,  and  bear  my  figh«  ^  ^ 

Curs'd  be  the  fields  that  canfe  my  Delia  s  lta>  . 

Fade  ev’ry  blofTom,  wither  ev’ry  tree, 

Die  ev’ry  flow’r  and  penfh  all  but  fhe. 

What  have  I  faid  ?  where’er  my  Delia  flies, 

Let  fpring  attend,  and  fudden  flow’rs  arife; 

Let  opening  rofes  knotted  oaks  adorn, 

And  liquid  amber  drop  from  ev’ry  thorn. 

Go,  gentle  gales,  and  bear  my  fighs  along  I 
The  birds  {hall  ceafe  to  tune  their  ev’ning  fong, 

T he  winds  to  breathe,  the  waving  woods  to  move. 

And  ftreams  to  murmur,  ere  I  ceaie  to  love. 

,  Not  bubbling  fountains  to  the  tlnrfty  Twain, 

Not  balmy  deep  to  lab’rers  faint  with  pain, 

Not  ihow’rs  to  larks,  or  funfhine  to  the  bee, 

'  Are  half  fo  charming  as  thy  light  to  me. 

Go,  gentle  gales,  and  bear  my  fighs  avvay  . 

Come,  Delia,  come  !  all,  why  this  long  delay  .  # 

Through  rocks  and  caves  the  name  of  Delia  lounds  $ 
Delia,  each  cave  and  echoing  rock  rebounds.  . 

Ye  pow’rs,  what  pleafing  frenzy  fooths  my  mmd  I 
Do  lovers  dream,  or  is  my  Delia  kind  ? 

.  She  comes,  my  Delia  comes  !— now  ccafe,  my  lay  ; 
.And  ceafe,  ye  gales  to  bear  my  fighs  away  l 

Next  TEgon  lung,  while  Windfor  groves  admir  d  ; 
Rehearfe,  ye  mufes,  what  yourfelvcs  infpir  d. 

Refound,  yc  hills,  refound  my  mournful  ftrain  i 
Of  perjur’d  Doris,  dying,  I  complain  : 

.Here  where  the  mountains,  lefs’ning  as  they  rife, 

Lofe  the  low  vales,  and  Ileal  into  the  ikies  ; 

While  lab’ring  oxen,  fpent  with  toil  and  heat, 

In  their  loofe  traces  from  the  field  retreat  ; 

While  curling  fmokes  from  village-tops  arefeen, 

And  the  fleet  {hades,  glide  o’er  the  dulky  green. 

Refound,  ye  bills,  refound  my  mournful  lay  ! 
Beneath  yon  poplar  oft  we  pafs’d  the  day  : 

Oft  on  the  rind  I  carv’d  her  am’rous  vows, 

While  (he  with  garlands  hung  the  bending  boughs : 
The  garlands  fade,  the  boughs  are  worn  away  ; 

So  dies  her  love,  and  fo  my  hopes  decay. 

Refound,  ye  hills,  refound  my  mournful  ftrain  ! 

Now  bright  Ar&urus  glads  the  teeming  grain  ; 

Now  golden  fruits  in  loaded  branches  fhine, 

.And  grateful  chillers,  fwell  with  floods  of  wine  ; 

Now  bluffing  berries  paint  the  yellow  grove  : 

Juft  Gods  !  {hall  all  things  yield  returns  but  love  ? 
Refound,  ye  hills,  refound  my  mournful  lay  ! 

The  fhepherds  cry,  “  Thy  flocks  are  left  a  prey.” - 

Ah  !  what  avails  it  me  the  flocks  to  keep, 

Who  loft  my  heart,  while  I  prefen ’d  my  lheep  ? 

Pan  came,  and  afk’d,  wlrat  magic  caus’d  iny  (mart, 

Or  what  ill  eyes  malignant  glances  dart  ? 

What  eyes  but  hers,  alas  1  have  pow’r  to  move  ? 

And  is  there  magic  but  what  dwells  in  love  ? 

Refound,  ye  hills,  refound  my  mournful  ftrains  ! 

I’ll  fly  from  fhepherds,  fioeks,  and  ftow’ry  plains. — — 
From  fhepherds,  flocks,  and  plains,  I  may  remove, 
Forfake  mankind,  and  all  the  world — but  love  ! 

I  know  tliee,  Love  !  wild  as  the  raging  main, 

More  fell  than  tygersen  the  Libyan  plain,: 


TRY. 

Thou  wert  from  ^Etna’s  burning  entrails  torn,  ^ 

Got  by*  fierce  whirlwinds,  and  in  thunder  born. 

Refound,  ye  hills,  refound  my  mournful  lay  ! 

Farewel,  ye  woods,  adieu  the  light  of  day  ! 

One  leap  from  yonder  cliff  {hall  end  my  pains. 

No  more,  ye  hills,  no  more  refound  my  ftrains  !  . 

Thus  fung  the  fhepherds  till  th’  approach  of  night, 

The  fkies.  yet  blufhing  with  departing  light, 

When  falling  dews  with  fpangles  deck’d  the  glade, 

And  the  low  fun  had  lengthen’d  ev’ry  fhade. 

To  thefe  paftorals,  which  are  written  agreeably  to  the 
tafte  of  antiquity,  and  the  rules  above  preferred,  we  {hall 
beg  leave  to  fubjoin  another  that  may  be  called  burlefque 
pajioral ,  wherein  the  ingenious  author,  Mr  Gay,  has 
ventured  to  deviate  from  the  beaten  road,  and  described 
the  fhepherds  and  ploughmen  of  our  own  time  and  coun¬ 
try,  in  Head  of  thofe  of  the  golden  age,  to  which  the 
modern  critics  confine  the  paftoral.  His  fix  paftorals, 
which  he  calls  the  Shepherd’s  Week,  are  a  beautiful  mid 
lively  reprefentation  of  the  manners,  cuftoms,  and  notions 
of  our  rallies.  We  {hall  infert  the  firft  of  them,  intitled 
The  Squabble,  wherein  two  clowns  try  to  outdo  each 
other  in  finging  the  praifes  of  their  fvveethearts,  leaving 
it  to  a  third  to  determine  the  controverfy.  The  perfons 
named  are  Lobbin  Clout,  Cuddy,  and  Cloddipole . 

Lob .  Thy  younglings,  Cuddy,  are  but  juft  awake ; 

No  throftle  fhrill  the  bramble-bulh  forfake  $ 

No  chirping  lark  the  welkin  fheen  *  invokes ; 

No  damfel  yet  the  fwelling  udder  ftrokes ; 

O’er  yonder  hill  does  fcant  f  the  dawn  appear  ; 

Then  why  does  Cuddy  leave  his  cott  fo  rear  J  ? 

Cud .  Ah  Lobbin  Clout !  I  ween  ||  my  plight  is  gueft  ; 
For  he  that  loves,  a  fir  anger  is  to  ref . 

If  fwains  belye  not,  thou  haft  prov’d  the  fm'art. 

And  Blouzaiinda’s  miftrefs  of  thy  heart. 

This  rifing  tear  betokeneth  well  thy  mind  ; 

Thofe  arms  are  folded  for  thy  Blouzalind. 

And  well,  I  trow,  our  piteous  plights  agree  ; 

Thee  Blouzalinda  fmites,  Buxoma  me. 

Lob .  Ah  Blouzalind  !  I  love  thee  more  by  half. 

Than  deer  their  fawns,  or  cows  the  new-fall’n  calf. 

W oe  worth  the  tongue,  may  blillers  fore  it  gall, 
rI  hat  names  Buxoma  Blouzalind  withal ! 

Cud.  Hold,  witlefs  Lobbin  Clout,  I  thee  advifc*j 
Left  blifters  fore  on  thy  own  tongue  arife. 

Lo  yonder  Cloddipole,  the  blithfome  fvvain, 

The  wifeft  lout  of  all  the  ncighb’ring  plain  l 
From  Cloddipole  we  learnt  to  read  the  fkies, 

To  know  when  hail  will  fall  or  winds  arife. 

He  taught  us  erft  *  the  heifer’s  tail  to  view,  { 

~  When  ft uck  aloft,  that  fhow’rs  would  flraight  Cnfue 
He  firft  that  ufeful  fecret  did  explain, 
rl  hat  pricking  corns  foretold  the  gathering  rain. 

When  fwallows  fleet  foar  high  and  fport  in  air, 

He  told  ns  that  the  welkin  would  be  clear. 

.  Let  Cloddipole  then  hear  us  twain  rehearfe, 

And  praife  his  fweetheart  in  alternate  verfe. 

1 11  wager  this  fame  oaken  ftaff  with  thee, 

1  hat  Cloddipole  fhall  give  the  prize  to  me. 

Lob.  See  this  tobacco-pouch,  that’s  lin’d  with  hair* 
■-Made  of  the  fkin  of  fleekefl  fallow-deer  : 

1  his  pouch,  that’s  tied  with  tape  of  reddeft  hue, 

1 11  wager,  that  the  prize  fhall  be  my  due. 

5  Cud* 
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Paftoral.  Cud.  Begin  thy  carrols,  then,-  thou  vaunting  flouch  ; 
Be  thine  the  oaken  flaff,  or  mine  the  pouch* 

Lob.  My  Blouzaiinda  is  the  blithefl  lafs, 

Than  primrofe  Tweeter,  or  the  clover-grafs. 

Fair  is  the  king-cup  that  in  meadow  blows, 

Fair  is  the  daify  that  befide  her  grows  ; 

Fair  is  the  gilly-fiow’r  of  gardens  Tweet ; 

Fair  is  the  marygold,  Tor  pottage  meet : 

But  Blonzalind’s  than  gilly-fiow’r  more  fair, 

Than  daify,  marygold,  or  king-cup  rare. 

Cud,  My  brown  Buxoma  is  the  featefl  maid 
That  e’er  at  wake  delightfome  gambol  play’d  ; 

Clean  as  young  lambkins,  or  the  goofe’s  down, 

And  like  the  goldfinch  in  her  Sunday  gown. 

The  witlefs  lamb  may  fport  upon  the  plain, 

The  frifking  kid  delight  the  gaping  Twain  ; 

The  wanton  calf  may  fkip  with  many  a  bound, 
f  Nim! deft.  And  my  cur  Tray  play  deftefl  f  feats  around  : 

But  neither  lamb,  nor  kid,  nor  calf,  nor  Tray, 

Dance  like  Buxoma -on  the  firft  of  May. 

Lob .  Sweet  is  my  toil  when  Blouzalind  is  near  ;  * 

Of  her  bereft,  ’tis  winter  all. the  year. 

With  her  no  fultry  fummer’s  heat  I  know-; 

In  winter,  when  (lie’s  nigh,  with  love  I  glow. 

Come,  Blouzaiinda,  eafe  thy  fwain’s  defire, 

My  fummer’s  fhadowy  and  my  winter’s  fire  ! 

Cud,  As  with  Buxoma  once  I  work’d  at  hay, 

F’en  noon-tide  labour  Teem’d  an  holiday  ; 

And  holidays,  if  haply  fhe  were  gone, 

Like  worky-days  I  wifh’d  would  foou  be  done. 
EftfoonsJ,  O  fweetheart  kind,  my  love  repay, 

And  all  the  year  (hall  then  be  holiday. 

Lob,  As  Blouzaiinda,  in  a  gamefome  mood, 

Behind  a  hay-cock  loudly  laughing  flood, 

I  flily  ran  arid  fnatch’d  a  hafly  kifs  ; 

She  wip’d  her  lips,  nor  took  it  much  amifs. 

Believe  me,  Cuddy,  while  Lm  bold  to  fay, 

Her  breath  was  Tweeter  than  the  ripen’d  hay. 

Cud,  As  my  Buxoma,  in  a  morning  fair. 

With  gentle  finger  ftioak’d  her  milky  care, 

I  quaintly  ||  Hole  a  kifs ;  at  firft,  ’tis  true, 

She  frown’d,  yet  after  granted  one  Or  two.  - 
Lobbin,  I  fwear,  believe  who  will  my  vows, 

Her  breath  by  far  excell’d  the  breathing  cows.. 

Lob,  Leek  to  the  Welch,  to  Dutchmen  butter’s  dear. 
Of  Irifh  fvvains  potatoes  are  the  cheer  ; 

Oats  for  their  feafts  the  Scottifh  fliepherds  grind, 

Sweet  turnips  are  the  food  of  Blouzalind  : 

While  fhe  loves  turnips,  butter  I’ll  defpife, 

Nor  leeks,  nor  oatmeal,  nor  potatoes  prize. 

Cud.  In  good  roafl  beef  my  landlord  flicks  his  knife; 
The  capon  fat  delights  his  dainty  wife  ; 

Puddingour  parfon  eats,  the  fquire  loves  hare  ; 

But  white-pot  thick  is  my  Buxoma’s  fare. 

While  fhe  loves  white-pot,  capon  ne’er  {hall  be. 

Nor  hare,  nor  beef,  nor  pudding,  food  for  me. 

Lob.  As  once  I  play’d  at  blind  man’s  buff,  it  liapt 
About  my  eyes  the  towel  thick  was  wrapt : 

I  mifs’d  the  fwains,  and  feiz’d  on  Blouzalind ; 

True  fpeaks  that  ancient  proverb,  Love  is  blind. 

Cud.  As  at  hot-cockles  once  I  laid  me  down, 

And  felt  the  weighty  hand  of  many  a  clown  ; 

Buxoma  gave  a  gentle  tap,  and  I 
Quick  rofe,  and  read  foft  mifehief  in  her  eye. 

Lob.  On  two  near  elms  the  flacken’d  cord  I  hung  ; 
Now  high,  now  low,  my  Blouzaiinda  fwung  ; 
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With  the  rude  wind  hef  rumpled  garment  rofe. 

And  fhow’d  her  taper  leg  and  fcarlet  hofe. 

Cud.  Acrofs  the  fallen  oak  the  plank  I  laid, 

And  myfelf  pois’d  againfl  the  tott’ring  maid  ! 

High  leapt  the  plank,  and  down  Buxoma  fell ; 

I  fpy’d — but  faithful  fweetliearts  never  tell. 

Lob.  This  riddle,  Cuddy,  if  thou  cauft,  explain, 

This  wily  riddle  puzzles  every  Twain  ; 

What  fuw'r  is  that  which  bears  the  •virgin's  name , 

The  richeji  metal  joined  with  the  fame  *  P  *  Mary* 

Cud.  A nfwer,  thou  carle,  and  judge  this  riddle  right,  ‘ 

I’ll  frankly  own  thee  for  a  cunning  wight ; 

What  fowyr  is  that  which  royal  honour  craves , 

Adjoin  the  virgin,  and  ytis  frown  on  graves  f  P  T  Rofe. 

Clod.  Forbear,  contending  louts,  give  o’er  your  flraiiis 5 rnar y* 
An  oaken  flaff  each  merits  for  his  pains. 

But  fee  the  fun-beams  briglit  to  labour  warn,  . 

And  gild  the  thatch  of  goodman  Hodge’s  barn. 

Your  herds  for  want  of  water  {land  a-dry’; 

They’re  weary  qf  your  Tongs — and  fo  am  I.  - 

We  have  given  the  rules  ufually  laid  down  for  pafto- 
ral  writing,  and  exhibited  fome  examples  written  011  this 
plan  ;  but  we  have  to  obferve,  that  this  poem  may  take 
very  different  forms.  It  may  appear  either  as  a  comedy 
or  as  a  ballad.  As  a  paftoral  comedy,  there  is  perhaps 
nothing  which  pofteffes  equal  merit  with  Ramfay’s 
Gentle  Shepherd ,  and  we  know  not  where  to  find  in  any 
language  a  rival  to  the  Paforal  Ballad  of  Sheuflone. 

That  the  excellence  of  this  poem  is  great  can  hardly  be 
queftioned,  fince  it  compelled  a  critic,  who  was  never  la- 
-vifh  of  liis.praife,  and  who  on  all  occafions  was  ready 
to  vilify  tlie  paftoral,  to  exprefs  himfelf  in  terms  of 
high  encomium.  “  In  the  firft  part  (fays  he)  are  two 
paffages,  to  which  if  any  mind  denies  its  fympathy,  it 
has  no  acquaintance  with*  love  or  nature  : 

I  priz’d  every  hour  that  went  by,  , 

Beyond  all  that  had  pleas’d  me  before ; 

But  now7  they  are  pall,  and  I  iigh, 

And  I  grieve  that  I  priz’d  them  no  more. 

When  forc’d  the  fain  nyinph  'to  forego, 

What  anguifh  I  felt  in  my  heart ! 

Yet  I  thought — but  it  might  not  be  fo, 

’Twas  with  pain  that  fhe  faw  me  depart. 

She  gaz’d,  as  I  flowly  withdrew, 

My  path  I  could  hardly  difeern  ; 

So  fweetly  fhe  bade  me  adieu, 

I  thought  that  fhe  bade  me  return. 

“  In  the  .fecond  (continues  the  fame  critic)  this  paffage 
has  its  prettinefs,  though  it  be  not  equal  to  the  for* 
mer 

I  have  found  out  a  gift  for  my  fair  ; 

I  have  found  where  the  wood-pigeons  breed  : 

But  let  me  that  plunder  forbear, 

She  would  fay  ’twas  a  barbarous  deed : 

For  be  ne’er  could  be  true,  fhe  averr’d, 

Who  could  rob  a  poor  bird  of  its  young  ; 

And  I  lov’d  her  the  more  when.  I  heard 
Such  tendernefs  fall  from  her  tongue. 

Sect.  V.  Of  DidaPlic  or  Preceptive  Poetry . 
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The  method  of  writing  precepts  in  verfe,  and  em- Origin  and 
belli filing  them  with  the  graces  of  poetry,  had  its  rife, 
we  may  fuppofe,  from  a  due  confideiation  of  the  frail- lc  ^ 
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Dida<SHc.“ties  and  perverfenefs  of  human  nature,  and  was  intend 
—\d  to  engage  the  afTeftions,  in  order  to  improve  the 

mind  and  amend  the  heart.  , . 

Didadic  or  preceptive  poetry,  has  been  nfnaUy 
ployed  either  to  illuftrate  and  explain  our  moral  duties, 
out  philofophical  inquiries,  our  bufinefs  and  pleafures  , 
or  in  teaching  the  art  of  cnticifm  or  poetry  itfelf.  it 
may  be  adapted,  however,  to  any  other  fubJe&  • 
may  in  all  cafes,  where  inftrudfion  is  defigned,  be  em¬ 
ployed  to  good  purpofe.  Some  fubjefts,  indeed,  are 
more  proper  than  others,  as  they  admit  of  more  poe¬ 
tical  ornaments,  and  give  a  greater  latitude  to  genius  : 
but  whatever  the  fubjeft  is,  tliofe  precepts  are  to  be 
laid  down  that  are  the  moft  ufeful ;  and  they  ft'ould 
follow  each  other  in  a  natural  eafy  method,  and  be  de¬ 
livered  in  the  moft  agreeable  engaging  manner.  What 
the  profe  writer  tells  you  ought  to  be  done,  the  poet 
often  conveys  under  the  form  .of  a  narration,  or  Ihows 
the  necefiity  of  in  a  defcription  ;  and  by  reprefenting 
the  a£fion  as  done,  or  doing,  conceals  the  precept  that 
fhould  enforce  it.  The  poet  likewife,  inftead  of  tell¬ 
ing  the  whole  truth,  or  laying  down  all  the  rules  that 
are  requifite,  fele&s  fuch  parts  only  as  are  the  moft 
pleafmg,  and  communicates  the  reft  indire&ly,  with¬ 
out  giving  us  an  open  view  of  them  5  yet  takes  care 
that  nothing  fhall  efcape  the  reader's  notice  with  which 
he  ought  to  be  acquainted.  He  difclofes  juft  enough 
to  lead  the  imagination  into  the  parts  that  are  conceal¬ 
ed  ;  and  the  mind,  ever  gratified  with  its  own  difco- 
veries,  is  complimented  with  exploring  and  finding  them 
out ;  which,  though  done  with  eafe,  feems  fo  confide - 
rable,  as  not  to  be  obtained  but  in  confequence  of  its  own 
adroitnefs  and  fagacity. 
cbfeTved  in  But  *****  **  not  ^ufficient  1(5  ren(*er  didadic  poetry 
its  compo-1  always  pleafing  :  for  where  precepts  are  laid  down  one 
fiUQii.  after  another,  and  the  poem  is  of  confiderable  length, 
the  mind  will  require  fome  recreation  and  refrefhment 
by  the  way  ;  which  is  to  be  procured  by  feafonable 
moral  refiedions,  pertinent  remarks,  familiar  fimilies, 
and  defcriptions  naturally  introduced,  by  allufions  to 
*  ancient  hiftories  or  fables,  and  by  fhort  and  pleafant 
digrefiions  and  excurlions  into  more  noble  fubjeds,  fo 
aptly  brought  in,  that  they  may  feem  to  have  a  re¬ 
mote  relation,  and  be  of  a  piece  with  the  poem.  By 
thus  varying  the  form  of  inftrudion,  the  poet  gives 
life  to  his  precepts,  and  awakens  and  fecures  our  at¬ 
tention,  without  permitting  us  to  fee  by  what  means  we 
are  thus  captivated :  and  his  art  is  the  more  to  be  ad¬ 
mired,  becaufe  it  is  fo  concealed  as  to  efcape  the 
reader's  obfervation. 

The  ftyle,  too,  muft  maintain  a  dignity  fuitable  to 
the  fubjed,  and  every  part  be  drawn  In  fuch  lively 
colours,  that  the  things  defcribed  may  feem  as  if  pre- 
fented  to  the  reader's  view. 

But  all  this  will  appear  more  evident  from  example  ; 
and  though  entire  poems  of  this  kind  are  not  within 
the  compafs  of  our  defign,  we  fiiall  endeavour  to  feled 
fuch  paffages  as  will  be  fufficient  to  illuftrate  the  rules 
>ve  have  here  laid  down. 

We  have  already  obferved,  that,  according  to  the 
ufual  divifions,  there  are  four  kinds  of  didadic  poems, 
ViZ*  thofe  that  refped  our  moral  duties,  our  philofo¬ 
phical  fpeculations,  our  bufinefs  and  pleafures,  or  that 
give  precepts  for  poetry  and  criticifm. 

I.  On  the  firft  fubjed,  indeed,  we  have  fcarce  any  thing 
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that  deferves  the  name  of  poetry,  except  Mr  Pope’s  Didafti*. 
F-iTav  on  Man,  his  Ethic  Epijtles,  Blackmore’s  Creation,  — V— 
and  part  of  Young’®  Night  Thoughts}  to  which  there¬ 
fore  we  refer  as  examples. 

IT  Thofe  preceptive  poems  that  concern  philoiophi- 
cal  fpeculations,  though  the  fubjed  is  fo  pregnant 
with  matter,  affords  fuch  a  field  for  fancy,  and  us  fo 
capable  of  every  decoration,  are  but  few.  Lucretius 
is  the  moft  confiderable  among  the  ancients  who  has 
written  in  this  manner ;  among  the  moderns  we  have 
little  elfe  but  fmall  detached  pieces,  except  the  poem 
called  dnti- Lucretius,  which  has  not  yet  received  an 
Englifh  drefs ;  Dr  Akenfide's  Pleafures  of  the  Imagination, 
and  Dr  Darwin’s  Botanic  Garden  ;  which  are  all  wor¬ 
thy  of  our  admiration.  Some  of  the  fmall  pieces  in  this 
department  are  alfo  well  executed  ;  and  there  is  one  en¬ 
titled  the  Univerfe ,  written  by  Mr  Baker,  from  which  we 
fhall  borrow  an  example. 

The  author’s  fcheme  is  in  fome  meafure  coincident  with 
Mr  Pope,6,  fo  far  efpecially  as  it  tends  to  reftrain  the 
pride  of  man,  with  which  defign  it  was  profeffedly  written. 

The  paffage  we  have  feleded  is  that  refpeding  the 
planetary  fyftem. 

Unwife  !  and  thoughtlefs  !  impotent !  and  blind  ! 

Can  wealth,  or  grandeur,  fatisfy  the  mind  ? 

Of  all  thofe  pleafures  mortals  moft  admire, 

Is  there  one  joy  fincere,  that  will  not  tire  ? 

Can  love  itfelf  endure  ?  or  beauty’s  charms 
Afford  that  blifs  we  fancy  in  its  arms  ? — 

Then,  let  thy  foul  more  glorious  aims  purfue : 

Have  tliy  Creator  and  his  works  in  view. 

Be  thefe  thy  ftudy  :  hence  thy  pleafures  bring  : 

And  drink  large  draughts  of  wifdom  from  its  fpring ; 

That  fpring,  whence  perfect  joy,  and  calm  repofe, 

And  bleft  content,  and  peace  eternal,  flows. 

Obferve  how  regular  the  planets  run, 

In  ftated  times,  their  courfes  round  the  Sun. 

Diff’rent  their  bulk,  their  diftance,  their  career, 

And  different  much  the  compafs  of  their  year  : 

Yet  all  the  fame  eternal  laws  obey. 

While  God’s  unerring  finger  points  the  way. 

Firft  Mercury,  amidft  full  tides  of  light, 

Rolls  next  the  fun,  through  his  fmall  circle  bright. 

All  that  dwell  here  muft  be  refin’d  and  pure  : 

Bodies  like  ours  fuch  ardour  can't  endure  : 

Our  earth  would  blaze  beneath  fo  fierce  a  ray, 

And  all  its  marble  mountains  melt  away. 

Fair  Venus,  next,  fulfils  her  larger  round, 

With  fofter  beams,  and  milder  glory  crown'd. 

Friend  to  mankind,  fire  glitters  from  afar, 

Now  the  bright  ev’ning,  now  the  morning  {far. 

More  diftant  {fill,  our  earth  comes  rolling  on, 

And  forms  a  wider  circle  round  the  fun  : 

With  her  the  moon,  companion  ever  dear  ! 

Her  courfe  attending  through  the  finning  year. 

See,  Mars,  alone,  runs  his  appointed  race, 

And  meafures  out,  exadf,  the  deftin’d  fpace  : 

Nor  nearer  does  he  wind,  nor  farther  {fray. 

But  finds  the  point  whence  firft  he  roll’d  away. 

More  yet  remote  from  day’s  all-cheering  fourcc, 

Vaft  Jupiter  performs  his  conftant  courfe  ; 

Four  friendly  moons,  with  borrow'd  luftre,  rife, 

Beftow  their  beams  divine,  and  light  his  {kies. 

Fartheft  and  laft,  fcarce  warm'd  by  Phoebus’  ray, 

Through  his  vaft  orbit  Saturn  wheels  away. 
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j  )i  la^Hc,  How  great  the  clung*  couUl  wc  be  wafted  there  ! 

How  How  the  feafons!  and  how  long  the  year ! 

One  moon,  on  us,  refie&s  its  cheerful  light: 

There,  five  attendants  brighten  up  the  night. 

Here,  the  blue  firmament  bedeck’d  with  fiars  5 
There,  over-head,  a  lucid  arch  appears. 

From  hence,  how  large, how  ftrong,the  fun’s  bright  ball! 
But  feen  from  thence,  how  languid  and  how  fmall !  — 
When  the  keen  north  with  all  its  fury  blows, 

Congeals  the  floods,  and  forms  the  fleecy  fnows, 

JTis  heat  intenfe  to  what  can  there  be  known  : 

Warmer  our  poles  than  is  its  burning  zone. 

Who  there  inhabit  muft  have  other  pow’rs, 

Juices,  and  veins,  and  fenfe,  and  life,  than  ours. 

One  moment’s  cold,  like  theirs,  would  pierce  the  bone, 
Freeze  the  heart-blood,  and  turn  us  all  to  Hone. 

Strange  and  amazing  mull  the  difPrence  be 
’Twixt  this  dull  planet  and  bright  Mercury  : 

Yet  reafon  fays,  nor  can  we  doubt  at  all, 

Millions  of  beings  dwell  on  either  ball, 

With  con flituti 011s  fitted  for  that  fpot. 

Where  Providence,  all-wife,  has  fix'd  their  lot. 

Wondrous  art  thou,  O  God,  in  all  thy  ways ! 

Their  eyes  to  thee  let  all  thy  creatures  raife  ; 

Adore  thy  grandeur,  and  thy  goodnefs  praife. 

Ye  fons  of  men  !  with  fatisfaClion  know, 

God’s  own  right  hand  difpenfes  all  below  ; 

Nor  good  nor  evil  does  by  chance  befall ; 

He  reigns  fupreme,  and  he  dire&s  it  all. 

At  his  command,  affrighting  human-kind, 

Comets  drag  on  their  blazing  lengths  behind  : 

Nor,  as  we  think,  do  they  at  random  rove, 

But,  111  determin’d  times,  through  long  ellipfes  move. 
And  tlio’  fometimes  they  near  approach  the  fun, 
Sometimes ;beyond  our  fyflem’s  orbit  run  ; 

Throughout  their  race  they  aCt  their  Maker's  will, 

His  pow’r  declare,  his  purpofes  fulfil. 

III.  Of  thofe  preceptive  poems  that  treat  of  the 
bufinefs  and  pleafures  of  mankind,  Virgil’s  Georgies 
claim  our  firft  and  principal  attention.  In  thefe  he 
has  laid  dow  n  the  rules  of  hiifbandry  in  all  its  branches 
with  the  utmoft  exa&nefs  and  perfpicuity,  and  at  the 
fame  time  embelliihed  them  with  all  the  beauties  and 
graces  of  poetry.  Though  his  fubjeCt  was  hufbandry, 
he  has  delivered  his  precepts,  as  Mr  Addifon  obferves, 
not  with  the  fimplicity  of  a  ploughman,  but  with  the 
nddrefs  of  a  poet :  the  meanefl  of  his  rules  are  laid 
down  with  a  kind  of  grandeur  ;  and  he  breaks  the  clods , 
and  tojfes  about  the  dung ,  with  an  air  of gracefulnejs.  Of 
the  different  ways  of  conveying  the  fame  truth  to  the 
mind,  he  takes  that  which  is  pleafanteft  ;  and  this  chief¬ 
ly  diflinguifhes  poetry  from  profe,  and  renders  Virgil's 
rules  6f  hufbandry  more  delightful  and  valuable  than  any 
other. 

Thefe  poems,  which  are  efteemed  the  moft  perfeCl 
of  the  author’s  works,  are,  perhaps,  the  bell  that  can 
be  propofed  for  the  young  ffudent’s  imitation  in  this 
manner  of  writing  ;  for  the  whole  of  his  Georgies  is 
wrought  up  with  wonderful  art,  and  decorated  with 
all  the  flowers  of  poetry. 

IV.  Of  thofe  poems  which  give  precepts  for  the  re¬ 
creations  and  pleafures  of  a  country  life,  we  have  feve- 
ral  in  our  own  language  that  are  juftly  admired.  As 
the  moft  confiderable  of  thofe  diverfions,  however,  are 
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finely  treated  by  Mr  Gay  in  his  Rural  sports,  we  par*  BiJa&ic. 
ticularly  refer  to  that  poem. 

We  fhould  here  treat  of  thofe  preceptive  poems  that 
teach  die  art  of  poetry  itfelf,  of  which  there  are  many 
that  deferve  particular  attention  ;  but  we  have  antici¬ 
pated  our  defign,  and  rendered  any  farther  notice  of 
them  in  £  manner  ufelefs,  by  the  obfervations  we  have 
made  in  the  courfe  of  this  treatife.  We  ought  how¬ 
ever  to  remark,  that  Horace  was  the  only  poet  among 
the  ancients  who  wrote  precepts  for  poetry  in  verfe  ; 
at  lead  his  epiftle  to  the  Pifos  is  the  only  piece'  of  tire 
kind  that  has  been  handed  down  to  us. ;  and  that  is  fo 
perfeCl,  it  feems  almoft  to  have  precluded  the  nectfilty 
of  any  oilier.  Among  the  moderns  we  have  feveral 
that  are  juftly  admired;  as  Boileau,  Pope,  8c  c. 

Poets  who  write  in  the  preceptive  manner  fliould 
take  care  to  choofe  fuch  fubje&s  as  are  worthy  of  their 
mufe,  and  of  confequence  to  all  mankind ;  for  to  be- 
ftow  both  parts  and  pains  to  teach  people  trifles  that 
are  unworthy  of  their  attention,  is  to  the  lafl  degree 
ridiculous. 

Among  poems  of  the  ufefnl  and  intcrefting  kind, 

JDr  Wmftrong’s  Art  of  Preferring  Health  deferves  par¬ 
ticular  recommendation,  as  well  in  confi deration  of 
the  fubjcCl,  as  of  the  elegant  and  mallerly  manner  in 
which  lie  has  treated  it;  for  he  has  made  thofe  things, 
which  are  in  their  own  nature  dry  and  unentertaining, 
perfe&ly  agreeable  and  pleafing,  by  adhering  to  the 
rules  obferved  by  Virgil  and  others,  in  the  condudl  of 
thefe  poems. 

With  regard  to  the  ftyle  or  drefs  of  thefe  poems,  •  *<,  p^per 
it  fhoild  be  fo  rich  as  to  hide  the  nakednefs  of  the  ftyle. 
fubjcCl,  and  the  barrennefs  of  the  precepts  fhould  be 
loft  in  the  luftre  of  the  language.  “  It  ought  to  a-  Wartnn  cn 
bound  in  the  moft  bold  and  forcible  metaphors,  the  Dida&ic 
moft  glowing  and  piChirefqne  epithets  ;  it  ou^ht  to  be 
elevated  and  enlivened  by  pomp  of  numbers  and  ma- 
jefty  of  words,  and  by  every  figure  that  can  lift  a  lam 
guage  above  the  vulgar  and  current  expreflion s.”  One 
may  add,  that  in  no  kind  of  poetry  (not  even  in  the 
fublime  ode)  is  beauty  of  expreflion  fo  much  to  be  re¬ 
garded  as  in  this.  For  the  epic  writer  fhould  be  very 
cautious  of  indulging  liimfelf  in  too  florid  a  manner  of 
expreflion,  efpecially  in  the  dramatic  parts  of  his  fable, 
where  he  introduces  dialogue  :  and  the  writer  of  tra¬ 
gedy  cannot  fall  into  fo  naufeous  and  unnatural  an  af¬ 
fectation,  as  t©  put  laboured  fkferiptions,  pompous  epi* 
thets,  ftudied  phrafes,  and  high-flown  metaphors,  into 
the  mouths  of  his  characters.  But  as  the  didaCtic 
poet  fpeaks  in  his  own  perfon,  it  is  neceffary  and  pro¬ 
per  for  him  to  ufe  a  brighter  colouring  of  ftyle,  and 
to  be  more  ftudious  of  ornament.  And  this  is  agree¬ 
able  to  an  admirable  precept  of  Ariftotle,  which  no 
writer  fhould  ever  forget,—  “  That  diCiion  ou  ht  moft 
to  be  laboured  in  the  unaCtive,  that  is,  the  deferip- 
tive,  parts  of  a  poem,  in  which  the  opinions,  manners, 
and  pafiions  of  men  are  not  reprefented  ;  for  too  gla¬ 
ring  an  exprefiion  obfeures  the  manners  and  the  fenti- 
ments.” 

We  have  already  obferved  that  any  thing  in  nature 
may  be  the  fubjeCt  of  this  poem.  Some  things  how¬ 
ever  will  appear  to  more  advantage  than  others,  as 
they  give  a  greater  latitude  ts*  genius,  and  admit  of 
more  poetical  ornaments.  Natural  liiftory  and  philo- 
fophy  are  copious  fubje&s.  Precepts  in  thefe  might 
H  li  be 
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Epiftle.  be  decorated  with  all  the  (lowers  in  poetr>';  and,  as 

— v - Dr  Trapp  obferves,  how  can  poetry  be  better  employ¬ 

ed,  or  more  agreeably  to  its  nature  and  dignity,  than 
in  celebrating  the  works  of  the  great  Creator,  and  de¬ 
ferring  the  ’nature  ai^l  generation  of  animals,  vege¬ 
tables,  and  minerals  ;  the  revolutions  of  the  heavenly 
bodies;  the  motions  of  the  earth  ;  the  flux  and  reflux 
of  the  fea  ;  the  caufe  of  thunder,  lightning,  and  other 
meteors ;  the  attraction  of  the  magnet ;  the  gravitation, 
cohefion,  and  repullion  of  matter  ;  the  impulfive  mo¬ 
tion  of  light ;  the  flow  progrefiion  of  founds  ;  and  other 
amazing  phenomena  of  nature?  Moft  of  the  arts  and 
fciences  are  alfo  proper  fubjeCts  for  this  poem  ;  and 
none  are  more  fo  than  its  two  After  arts,  painting  and 
mufic.  In  the  former,  particularly,  there  is  room  for 
the  moft  entertaining  precepts  concerning  the  difpofal 
of  colours  ;  the  arrangement  of  lights  and  fhades  ;  the 
fecret  attraClives  of  beauty  ;  the  various  ideas  which 
make  up  the  one  ;  the  diftinguifhing  between  the  atti¬ 
tudes  proper  to  either  fex,  and  every  paflion  ;  the  re- 
prefenting  profpe&s  of  buildings,  battles,  or  the  coun¬ 
try  ;  and  laftly,  concerning  the  nature  of  imitation, 
and  the  power  of  painting.  What  a  boiindlcfs  field  of 
invention  is  here  ?  What  room  for  defcription,  compa- 
rifon,  and  poetical  fable  ?  How  eafy  the  tranfition,  at 
any  time,  from  the  draught  to  the  original,  from  the 
fhadow  to  the  fnbftance  ?  and  from  hence,  what  noble 
excurfions  may  be  made  into  hiftory,  into  panegyric 
upon  the  greateft  beauties  or  heroes  of  the  paft  or  pre- 
fent  age  ? 


TJao.  cha¬ 
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Sect.  VI.  Of  the  Epiftle. 

This  fpecies  of  writing,  if  we  are  permitted  to  lay 
down  rules  from  the  examples  of  our  beft  poets,  ad¬ 
mits  of  great  latitude,  and  folicits  ornament  and  deco¬ 
ration  :  yet  the  poet  is  ftill  to  confider,  that. the  true 
character  of  the  epiftle  is  eafe  and  elegance  ;  nothing 
therefore  fhould  be  forced  or  unnatural,  laboured,  or 
affected,  but  every  part  of  the  compofition  (hould  breathe 
an  eafy,  polite,  and  unconftrained  freedom. 

It  is  fuitable  to  every  fubjedt  ;  for  as  the  epiftle 
takes  place  of  difcourfe,  and  is  intended  as  a  fort  of 
diftant  converfation,  all  the  affairs  of  life  and  refearches 
into  nature  may  be  introduced.  Thofe,  however,  which 
are  fraught  with  compliment  or  condolence,  that  con¬ 
tain  a  defcription  of  places,  or  are  full  of  pertinent 
remarks,  and  in  a  familiar  and  humorous  way  defcribe 
the  manners,  vices,  and  follies  of  mankind,  are  the 
beft  ;  becaufe  they  are  moft  fuitable  to  the  true  cha¬ 
racter  of  epiftolary  writing,  and  (bufinefs  fet  apart) 
are  the  ufual  fubjeCts  upon  which  our  letters  are  em¬ 
ployed. 

AU  farther  rules  and  directions  are  unneceffary  ;  for 
this  kind  of  writing  is  better  learned  by. example  and> 
pradice  than  by  precept.  We  fhall  therefore,  in  con¬ 
formity  to  our  plan,  feleft  a  few  epiftles  for.  the  reader’s 
imitation  ;  which,  as  this  method  of  writing  has  of 
late  much  prevailed,  may  be  beft  taken,  perhaps,  fromi 
our  modern  poets. 

The  following  letter  from  Mr  Addifon  to  Lord  Ha* 
hfax,  contains  an  elegant  defcription  of.  the  curiofities 
and  places  about  Rome,  together  with  fuch  refleaions 
on  the  meftimable  bleffings  of  liberty  as  muft  give  plea- 
lure  to  every  Briton,  efpecially  when  he  fees  them  thus 
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placed  in  direCl  oppofition  to  the  baneful  influence  of 
flavery  and  opprefiion,  which  are  ever  to  be  feen  among 
the  miferable  inhabitants  of  thofe  countries. 

While  you,  my  lord,  the  rural  fhades  admire, 

And  from  Britannia’s  public  polls  retire, 

Nor  longer,  her  ungrateful  fons  to  pleafe, 

For  their  advantage  facrifice  your  eafe  ; 

Me  into  foreign  realms  my  fate  conveys, 

Through  nations  fruitful  of  immortal  lays, 

Where  the  foft  feafon  and  inviting  clime 
Confpire  to  trouble  your  repofe  with  rliime. 

For  wherefoe’er  I  turn  my  ravifh’d  eyes,  1 
Gay  gilded  fcenes  and  Ihiniug  profpeCls  rile, 

Poetic  fields  encompaf3  me  around, 

And  ftill  I  feem  to  tread  on  clafiic  ground  ; 

For  here  the  mufe  fo  oft  her  harp  has  ftrung. 

That  not  a  mountain  rears  its  head  unfung, 

Renown ’d  in  verfe  each  fhady  thicket  grows, 

And  ev’ry  ftream  in  heav’nly  numbers  flows. 

How  am  I  pleas’d  to  fearch  the  hills  and  woods 
For  rifing  fprings  and  celebrated  floods  ; 

To  view  the  Nar,  tumultuous  in  his  courfe, 

And  trace  the  fmooth  'Clitumnus  to  hi9  fource ; 

To  fee  the  Mincia  draw  its  wat’ry  ftore 
Through  the  long  windings  of  a  fruitful  Ihore, 

And  hoary  Albula’s  infeded  tide 

O’er  the  warm  bed  of  fmoking  fulphur  glide  I 

Fir’d  with  a  thoufand  raptures,  I  furvey 
Eridanus  thro’  flow’ry  meadows  ftray, 

The  king  of  floods  !  that,  rolling  o’er  the  plains, 

The  tow’ring  Alps  of  half  their  moifture  drains. 

And,  proudly  fwoln  with  a  whole  winter’s  fnows, 
Diftributes  wealth  and  plenty  where  he  flows. 

Sometimes,  mifguided  by  the  tuneful  throng, 

I  look  for  ftreams  immortaliz’d  in  fong, 

That  loft  in  filence  and  oblivion  lie, 

(Dumb  are  their  fountains  and  their  channels  dry) 

Yet  run  for  ever  by  the  mnfe’s  Ikill, 

And  in  the  fmooth  defcription  murmur  ftill. 

Sometimes  to  gentle  Tiber  I  retire, 

And  the  fam’d  river’s  empty  Ihores  admire. 

That,  deftitute  of  ftrength,  derives  its  courfe 
From  thirfty  urns,  and  an  unfruitful  fource  ; 

Yet  fung  fo  often  in  poetic  lays, 

With  fcorn  the  Danube  and  the  Nile  furveys  ; 

So  high  the  deathlefs  mufe  exalts  her  theme  1  ' 

Such  was  the  Boyn,  a  poor  inglorious  ftream. 

That  in  Hibernian  vales  obfcurely  ftray’d, 

And  unobferv’d.  in  wild. meanders  play’d  ; 

Till,  by  your  lines,  and  Naflau’s  fword  renown’d. 

Its  rifing  billows  through  the  world  refound, 

Where’er  the  hero’s  godlike  a&s  can  pierce, 

Or  where  the  fame  of  an  immortal  verfe. 

Oh  cou’d  the  mufe  my  ravifh’d  breaft  infpire 
With  warmth  like  yours,  and  raife  an  equal  fire, 
Unnumber’d  beauties  in  my  verfe  fhould  fhine, 

And  Virgil’s  Italy  fhould  yield  to. mine  ! 

See  h°w  the  golden  groves  around  me  fmile. 

That  fhun  the  coafta  of  Britain’s  ftormy  ifle, 

Or  when  tranfplanted  and  preferv’d  with  care, 

Curfe  the  cold  clime,  and  ftarve  in  northern  air. 

Here  kindly  warmth  their  mounting  juice  ferments 
I  nobler  taftes,  and  more  exalted  feents : 

Ev  n  the  rough  rocks  with  tender  myrtles  bloom, 

And  trodden  weeds,  fend  out  a  rich  perfume.  , 
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Bear  me,  fbme  god,  to  Baia’s  gentle  feats, 

Or  cover  me  in  Umbria’s  green  retreats ; 

Where  weftern  gales  eternally  refide, 

A  nd  all  the  feafons  lavifh  all  their  pride  : 

Bloffoms,  and  fruits,  and  flow’rs  together  rife, 

And  the  whole  year  in  gay  confnfion  lies. 

Immortal  glories  in  my  mind  revive, 

And  in  my  foul  a  thoufand  paffions  ftrive, 

When  Rome’s  exalted  beauties  I  defcry 
Magnificent  in  piles  of  ruin  lie. 

An  amphitheatre^  amazing  height 
Here  fills  my  eye  with  terror  and  delight, 

That  on  its  public  (hows  unpeopled  Rome, 

And  held  uncrowded  nations  in  its  womb  t 
Here  pillars  rough  with  fculpture  pierce  the  (kies  ; 

And  here  the  proud  triumphal  arches  rife, 

Where  the  old  Romans  deathlefs  a&s  difplay’d, 

Their  bafe  degenerate  progeny  upbraid  : 

Whole  rivers  here  forfake  the  fields  below, 

And  wond’ring  at  their  height  thro’  airy  channels  flow* 
Still  to  new  fcenes  my  wand’ring  mufe  retires  ; 

A  nd  the  dumb  (how  of  breathing  rocks  admires  ; 

Where  the  fmootli  duffel  all  its  force  has  (hown, 

And  foften’d  into  flefh  the  rugged  (lone. 

In  folemn  filence,  a  majeftic  band, 

Heroes,  and  gods,  and  Roman  confuls  (land, 

Stern  tyrants,  whom  their  cruelties  renown, 

And  emperors  in  Parian  marble  frown  ; 

While  the  bright  dames,  to  whom,  they  humbly  fu’d, 
Still  (how  the  charms  that  their  proud  hearts  fubdu’d. 

Fain  would  I  Raphael’s  godlike  art  rehearfe, 

And  (how  th’  immortal  labours  in  my  verfe, 

Where  from  the  mingled  ftrength  of  (hade  and  light 
A  new  creation  rifes  to  my  fight, 

Such  heav’nly  figures  from  his  pencil  flow, 

So  warm  with  life  his  blended  colours  glow. 

From  theme  to  theme  \Vith  fecret  pleafure  toft, 

A  mid  ft  the  foft  variety  I’m  loft. 

Here  pleafing  airs  my  ravilh’d  foul  confound 
With  circling  notes  and  labyrinths  of  found  ; 

Here  domes  and  temples  rife  in  diftant  views, 

And  opening  palaces  invite  my  mufe. 

How  has  kind  heav’n  adorn’d  the  happy  land, 

And  fcatter’d  bleffings  with  a  wafteful  hand  ! 

But  what  avail  her  unexhaufted  (tores, 

Her  blooming  mountains,  and.  her  funny  (hores, 

With  all  the  gifts  that  heav'n  and  earth  impart, 

The  fmiles  of  nature,  and  the  charms  of  art, 

While  proud  opprefTion  in  her  valleys  reigns, 

And  tyranny  ufurps  her  happy  plains  ? 

The  poor  inhabitant  beholds  in  vain 

The  red’ning  orange  and  the  fwelling  grain : 

joylefs  he  fees  the  growing  oils  and  wines, 

And  in  the  myrtle’s  fragrant  (hade  repines  : 

Starves,  in  the  midft  of  nature’s  bounty  curd, 

And  in  the  loaded  vineyard  dies  for  third. 

O  liberty,  thou  goddefs  heav’nly  bright, 

Profufe  of  blifs,  and  pregnant  with  delight ! 

Eternal  pleafures  in  thy  prefence  reign,  . 

And  fmiling  plenty  leads  thy  wanton  train  ; 

Eas’d  of  her  load,  fubjedtion  grows  more  light, 

And  poverty  looks  cheerful  in  thy  fight  ; 

Thou  mak’ft  the  gloomy  face  of  nature  gay, 
dv’ftbeauty  to  the  fun,  and  pleafure  to  the  day. 
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Thee,  goddefe,  thee,  Britannia’s  ifle  adores ;  t  Epiftle.  ^ 

How  has  (he  oft  exhaufted  all  her  (lores,  mf 

How  oft  in  fields  of  death  thy  prefence  fought, 

Nor  thinks  the  mighty  prize  too  dearly  bought ! 

On  foreign  mountain  may  the  fun  refine 
The  grape's  foft  juice,  and  mellow  it  to  wine, 

With  citron  groves  adorn  a  diftant  foil, 

And  the  fat  olive  fwell  with  floods  of  oil : 

We  envy  not  the  warmer  clime,  that  lies 
In  ten  degrees  of  more  indulgent  (kies, 

Nor  at  the  co^rfenefs  of  our  heav’n  repine, 

Tho’  o’er  our  heads  the  frozen  Pleiads  fhine  ; 

’Tis  liberty  that  crowns  Britannia’s  ifle,  [fmile. 

And  makes  her  barren  rocks  and  her  bleak  mountains 
Others  with  tow’ring  piles  may  pleafe  the  fight. 

And  in  their  proud  afpiring  domes  delight ; 

A  nicer  touch  to  the  ftretch’d  canvas  give. 

Or  teach  their  animated  rocks  to  live : 

’Tis  Britain’s  care  to  watch  o’er  Europe's  fate, 

And  hold  in  balance  each  contending  (late, 

To  threaten  bold  prefumptuous  kings  with  war, 

And  anfwer  her  affli&ed  neighbour’s  pray’r. 

The  Dane  and  Swede,  rous’d  up  by  fierce  alanns, 

Blefs  the  wife  condudl  of  her  pious  arms  : 

Soon  as  her  fleets  appear,  their  terrors  ceafe, 

And  all  the  northern  world  lies  hufh’d  in  peace. 

Th’  ambitious  Gaul  beholds  with  fecret  dread 
Her  thunder  aim’d  at  his  afpiring  head, 

And  fain  her  godlike  Tons  would  difunite 
By  foreign  gold,  or  by  domeftic  fpite; 

But  drives  in  vain  to  conquer  or  divide, 

Whom  Naftau’s  arms  defend  and  counfels  guide. 

Fir’d  with  the  name,  which  I  fo  oft  have  found 
The  diftant  climes  and  diff’rent  tongues  refound* 

I  bridle  in  my  ftruggling  mufe  with  pain. 

That  longs  to  launch  into  a  bolder  drain* 

But  I’ve  already  troubled  you  too  long, 

Nor  dare  attempt  a  more  advent’rous  fong  ; 

My  humble  verfe  demands  a  fofter  theme, 

A  painted  meadow,  or  a  purling  dream  4 
Unfit  for  heroes  ;  whom  immortal  lays, 

And  lines  like  Virgil’s,  or  like  yours,  fliould  pralfe. 

There  is  a  fine  fpiiit  of  freedom,  and  love  of  liberty, 
difplayed  in  the  following  letter  from  Lord  Lyttleton 
to  Mr  Pope  ;  and  the  meflage  from  the  (hade  of  Virgil, 
which  is  truly  poetical,  and  juftly  preceptive,  may  prove 
an  ufeful  leffon  to  future  bards. 

Prom  RoniPy  173 Q. 

Immortal  Bard !  for  whom  each  mufe  has  wove  Byttleton, 
The  faireft  garlands  of  the  Aonian  grove  $ 

Preferv'd,  our  drooping  genius  to  redo  re, 

When  Addifon  and  Congreve  are  no  more  ; 

After  fo  many  (tars  extiildl  in  night, 

The  darken’d  age’s  laft  remaining  light'-! 

To  thee  from  Latian  realms  this  verfe  is  writ, 

Infpir  d  by  memory  of  ancient  wit : 

For  now  no 'more  tliefe  climes  their  influence  boaft, 

Fall’n  is  their  glory,  and  their  virtue  loft ; 

From  tyrants,  and  from  priefts,  the  mufes  fly, 

Daughters  of  reafon  and  of  liberty. 

Nor  Baise  now  nor  Umbria’s  plain  they  love, 

Nor  on  the  banks  of  Nar  or  Mincia  rove  ; 

To  Thames’s  flow'ry  borders  they  retire, 

A  nd  kindle  in  thy  bread  the  Roman  fire. 

Hh  2  So 
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Epiftk.  So  in  the  fhades,  where  cheer'd  with  fummer  rays 

- '  Melodious  linnets  warbled  fprr.htly  lays, 

Soon  as  the  faded,  falling  leaves  complain 
Of  gloomy  winter  s  inauipicious, reign, 

No  tuneful  voice  is  heard  of  joy  or  love, 

But  mournful  filence  faddens  all  the  grove. 

Unhappy  Italy  !  whofe  alter’d  date 
Has  felt  the  word  feventy  of  fate  : 

Not  that  barbarian  hands  her  fafees  broke, 

And  bow’d  her  haughty  neck  beneath  their  yoke  ; 
Nor  that  her  palaces  to  earth  are  thrown, 

Her  cities  defert,  and  her- fields  unfown  ; 

But  that  lier  ancient  fpint  is  decay’d,  _ 

That  facred  wifdom  from  her  bounds  is  fled, 

That  there  the  fource  of  fcience  flows  no  more, 
.Whence  its  rich  dreams  fupply’d  the  werld  before. 

Illuflrious  names!  that  once  in  Latium lhin  d, 
Born  to  indruft  and  to  command  mankind  ; 

Chiefs,  by  whofe  virtue  mighty  Rome  was  ra.s  d, 
And  poets,  who  thofe  chiefs  fubhmely  prais  d  ! 

Oft  I  the  traces  you  have  left  explore, 

Your  allies  vifit,  and  your  urns  adore  ; 

Oft  kifs,  with  lips  devout,  fome  mould  ring  done, 
"With  ivy’s  venerable  (hade  o’ergrown ; 

Thofe  hallow’d  ruins  better  pleas'd  to  fee, 

Than  all  the  pomp  of  modern  luxury. 

As  late  on  Virgil's  tomb  frelh  flow  rs  I  ftrow  , 
While  with  th’  infpiring  mufe  my  bofoin  glow  d, 
Crown'd  with  eternal  bays,  my  ravifii  d  eyes 
Beheld  the  poet's  awful  form  anfe.: 

Stranger,  lie  faid,  whofe  pious  hand  has  paid 
Tliefe’ grateful  rites  to  my  attentive  (hade, 

When  thttu  (halt  breathe  thy  happy  native  air, 

To  Pope'-this  meflage  from  Ins  mailer  bear.  _ 

Gre,.t  bard,  whole  numbers  I  myfelf  uifpire, 

To  whom  I  gave  my  own  harmonious  lyre, 

If  hi-rh  exalted  on  the  throne  of  wit, 

Near3 me  and  Homer  thou  afpire  to  (it, 

No  more  let  meaner  fatire  dim  the  rays 
That  flow  majedic  from  thy  noble  bays. 

In  all  the  flow’ry.  paths  of  Pindus  dray  : 

But  (lmn  that  thorny,  that  unpleafing  way-, 

Nor,’ when  each  foft  engaging  mufe  is  thine, 
Addrefs  the  lead  attractive  ot  the  nine. 

Of  thee  more  worthy  were  the  tafle  to  raife 
A- lading  column  to  thy  country’s  praile, 

To  fing  the  land,  which  yet  alone  can  boait 
rrhat  liberty  corrupted  Rome  has  loit ; 

Where  fcience  in  the  arms  of  peace  is  laid, 

And  plants  her  palm  beneath  the  olive  sfhade. 
Such  was  the  theme  for  which  my  lyre  I  drun&. 
Such  was  the  people  whofe  exploits  I  unS  > 
Brave,  yet  refin’d,  for  arms  and  arts  renown  d. 
With  diff'rent  bays  by  Mars  and  Phcebus  crow 
Dauntlefs  oppofers  of  tyrannic  fway. 

But  pleas’d  a  mild  Augustus  to  obey. 

If  thefe  commands  fubmiffive  thou  receive. 
Immortal  and  unblam’d  thy  name  (hall  live  ; 
Envy  to  black  Cocytus  (hall  retire, 

And  howl  with  furies  in  tormenting  hre  ; 
Approving  time  (hall  confecrate  thy  lays. 

And  join  the  patriots  to  the  poet’s  praife. 


The  following  letter  from  Mr  Philips  to_the  earl  of 
Borfet  is  entirely  defective- S«  but  ^me  of  hofe  de- 
feriptions  which  will  be  ever  read  with  delight. 
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CopenhagtHy  March‘0.  1709. 
From  frozen  dimes,  and  endiefs  tra&s  of-fnow, 
From  flreams  wliidi  northern  winds  forbid  to  how, 
What  prefent  (hall  the  mufe  to  Dorfet  bring, 

Or  how,  fo  near  the  pole,  attempt  to  ling  ? 

The  hoary  winter  here  conceals  irom  fight 
All  pleafmg  objeas  which  to  verfe  invite. 

The  hills  and  dales,  and  the  delightful  woods, 

The  flow’ry  plains,  and  filver-flreaming  floods, 

13y  fn6w  difguis  d,  in  bright  conftifion  he* 

And  with  one  dazzling  wade  fatigue  the  eye.  . 

No  gentle  breathing  breeze  prepares  the  ipnng* 

No  birds  within  the  defert  region  fmg : 

•  The  (hips,  unmov’d,  the  boift’rous  winds  defy, 

While  rattling  chariots  o’er  the  ocean  fly* 

The  vaft  Leviathan  wants  room  to  play, 

And  fpout  his  waters  in  the  face  of  day  : 

The  flarving'  wolves  along  the  main  fea  fprowl. 

And  to  the  moon  in  icy  valleys  howl.  . 

O’er  many  a  fhining  league  the  level  mam 
Flere  fpreads  itfelf  info  a  glafly  plain  : 

There  folid  billows  of  enormous  frze, 

Alps  of  green  ice,  in  wild  diforder  rife. 

And  yet  but  lately  have  I  feen,  ev’n  here. 

The  winter  in  a  lovely  drefs  appear. 

Ere  yet  the  clouds  let  fall  the  treafur  d  fnovrr 
Or  winds  began  through  hazy  ikies  to  blow, 

At  ev*ning  a  keen  eaftern  breeze  aroiC, 

And  the  defending  rain  imfully'd  froze  ; 

Soon  as  the  filent  fhadesof  night  withdrew. 

The  ruddy  morn  difclos  d  at  once  to  view 
The  face  of  nature  in  a -rich  difguife, 

And  brighten’d  ev’ry  object  to  my  eyes: 

Eor  ev’ry  (hrub,  and  ev’ry'  blade  of  grats,  _ 

And  ev’ry  pointed  thorn,  feem’d  wrought  m  glals 
In  pearls  and  rubies  rich  the  hawthorns  (how, 
While  through  the  ice  the  crimfon  berries  glow. 
The  thick  fprung  reeds,  which  watery  marfties  yield 
Seem’d  polifh’d  lances  in  a  hoilile  field. 

The  (lag  in  limpid  currents  with  furpnie, 

Sees  cryftal  branches  on  his  forehead  rif<? : 

The  fpreading  oak,  the  beech,  and  tow’nng  pme, 
Gla/.’d  over,  in  the  freezing  aether  fhine. 

The  frighted  birds  the  rattling  branches  lhun, 
Which  wave  and  glitter  in  the  diftant  fun. 

When  if  a  fudden  guft  of  wind  arile, 

The  brittle  foreft  into  atoms  flies, 

The  crackling  woods  beneath  the  temped  bends. 
And  in  a  fpangled  (bower  the  profpeft  ends : 

Or,  if  a  fouthern  gale  the  region  warm, 

And  by  degrees  unbend  the  wint’ry  charm, 

The  traveller  a  miry  country  fees,  _ 

And  journey  fad  beneath  the  dropping  trees  : 

Like  fome  deluded  peafant  Merlin  leads 

Thro  fragrant  bow’rs  and  thro’  delicious  meads. 

While  here  enchanted  gardens  to  him  nfe, 

And  airy  fabrics  there  attract  his  eyes, 

His  wandering  feet  the  magic  paths  purlue, 

And  while  he  thinks  the-  fair  lllufion  true, 

The  tracklefs  feenes  difperfe  in  fluid  air, 

And  woods,  and  wilds,  and  thorny  ways  appear  ; 
A  tedious  road  the  weary  wretch  returns, 

And,  as  he  goes,  the- tranfient  vifion  mourns. 

.  .  11 


Part  II, 

£  pi  file. 
Philips, 


The  great  ufe  of  medals  is  properly  d4*1*^  >n  t!lC 
c2„g  IV  &•»  »  ***  “  Mr 
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Hpidle.  and  the  extravagant  paffion  which  fome  people  enter- 
tain  only  for  the  colour  of  them,  is  very  agreeably  and 
very  juflly  ridiculed. 

See  the  wild  wade  of' all  devouring  years  ! 

How  Rome  her  own  fad  fepulchre  appears  ! 

With  nodding  arches,  broken  temples  fpread  ! 

The  very  tombs  now  vanifli  like  their  dead  ! 

Imperial  wonders  rais’d  on  nations  {poifd, 

Where  mix’d  with  (lives  the  groaning  martyr  toil’d  ! 
Huge  theatres,  that  now  unpeopled  woods, 

Now  drain’d  a  dill  ant  country  of  her  floods  ! 

Fanes,  which  admiring  gods  with  pride  furvey, 

Statues  of  men,  fcarce  lefs  alive  than  they ! 

Some  felt  the  filent  broke  of  mould’ ring  age, 

Some  hoftile  fury,  fome  religious  rage  ; 

Barbarian  blindnefs,.Chribian  zeal  confpire, 

And  papal  piety,  and  Gothic  fire. 

Perhaps,, by  its  own  ruin  fay’d  .from  flame, 

Some  bury’d  marble  half  preferves  a  name  : 

That  name  the  learn ’d  with  fierce  difputes  purfue, 

And  give,  to  Titus  old  Vefpafian’s  due. 

Ambition  figh’d  ;  She  found  it  vain  to  trufl 
The  faithlefs  column  and  the  crumbling  bull ; 

Huge  moles,  whofe  Ihadovv  bretch'd  from  Ihore  to  fliorc, 
Their  ruins  perilh’d,  and  their  place  no  more ! 
Convinc’d,  (he  now  contra&s  her  vail  defign, 

And  all  her  triumphs  (brink  into  a  coin. 

A  narrow  orb  each  crowded  conqued  keeps, 

Beneath  her  palm  here  fad  Judaea  weeps ; 

Now  fcantier  limits  the  proud  arch  confine, 

A  nd  fcarce  are  feen  tlie  proflrate  Nile  or  Rhine  ; 

A  finall  Euphrates  through  the  piece  is  roll’d, 

And  little  eagles  wave  their  wings  in  gold. 

The  medal,  faithful  to  it^  charge  of  fame, 

Through  climes  and  ages  bears  each  form  and  name  : 

In  one  (hort  view  fubjedled  to  our  eye, 

Gods,  emp’rors,  heroes,  fages,  beauties,  lie. 

With  (harpen'd  fight  pale  antiquaries  pore, 

Th’  infeription  value,  but  the  rail  adore. 

This  theblue  varnifh,  that  the  green  endears. 

The  facred  rub  of  twice  ten  hundred  years  ! 

To  gain  Prefcennius  one  employs  his  fchemes, 

One  grafps  a  Cecrops  in  ecllatic  dreams. 

Poor  Vadius,  long  with  learned  fpleen  devour’d. 

Can  talle  no  pleafurc  fince  his  fhield  was  fcour’d  : 

And  Curio,  reblefs  by  the  fair  one’s  fide, 

Sighs  for  an  Otho,  and  negle£ls  his  bride. 

Their’s  is  the  vanity,  the  learning  thine : 

Touch’d  by  thy  hand,  again  Rome’s  glories  (hine  ; 

Her  gods  and  god-like  heroes  rife  to  view. 

And  all  her  faded  garlands  bloom  anew. 

Nor  blufli  thefe  lludies  thy  regard  engage  ; 

Thefe  pleas'd  the  fathers  of  poetic  rage; 

The  verfe  and  fculpture  bore  an  equal  part. 

And  art  refle<d,ed  images  to  art. 

Oil  when  (hall  Britain,  confcious  of  her  claim. 

Stand  emulous  of  Greek  and  Roman  fame  ? 

In  living  medals  fee  her  wars  enroll’d, 

And  vanqui fil’d  realms  fupply  recording  gold  ? 

Here,  riling  bold,  the  patriot’s  honed  face  ; 

There,  warriors  frowning  in  hiboric  brafs  ? 

Then  future  ages  with  delight  (hall  fee 
How  Plato’s,  Bacon’s,  Newton’s,  looks  agree  ; 

Or  in  fair  feries  laurell  d  bards  be  blown, 

A  Virgil  there,  and  here  an  Addifon- 
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Then  (hall  thy  Craggs  (and  letme  call  him  mine)  (  F.pifUe.  ^ 
On  the  call  ore,  another  Polliojfhine  ;  v,T— ¥-.-  ^ 

With  afpedl  open  (hall  ere&  his  head, 

And  round  the  orb  in  lading  notes  be  ready 
“  Statefman,  yet  friend  to  truth  !  of  foul  fincere, 

“  In  a£tioiv  faithful*  and  in  honour  clear  ; 

“  Who  broke  no  promife,  fervid  no  private  end, 

“  Who  gain’d  no  title,  and  who  lob  no  friend  ; 

“  Ennobled  by  himfelf,  by  all  approv’d, 

“  Prais  d,  wept,  and  honour  d,  by  the  mufe  he  lov’d.’* 

We  have  already  obfewed,  that  the  effential,  and' 
indeed  the  true  chara&eriflic  of  epidolary  writing,  is 
cafe  ;  and  on  this  account,  as  well  as  others,  the  fol¬ 
lowing  letter  from  Mr  Pope  to  Mifs  Blount  is  to  be  ad¬ 
mired. 

To  Mifs  Blount ,  on  her  leaving  the  Town  after  the 
ronation . 

As  fome  fond  virgin,  whom  her  mother’s  care 
Drags  from  the  town  to  wholefome  country  air  ; 

Jud  when  (he  learns  to  roll  a  melting  eye, 

And  hear  a  fpark,  yet  think  no  danger  nigh  ; 

From  the  dear  man  unwilling  lhe  mud  fever. 

Yet  takes  one  kifs  before  (he  parts  fbrever; 

Thus  from  the  world  fair  Zephalinda  flew, 

Saw  others  happy,  and  with  iighs  withdrew  : 

Not  that  their  pleafures  caus’d  her  difeontent  ; 

She  figh’d,  not  that  they  bay’d,  but  that  (he  went.* 

She  went,  to  plain-work,  and  to  purling' brooks,, 

Old-fa(hion’d  halls,  dull  aunts,  and  croaking,  rooks  : 

She  went' from  op’ra,  park,  aflembly,  play, 

To  morning- walks,  and  pray’rs  three  hours  a-day  ; 

To  part  her  time  ’twixt  reading  and  bohea, . 

To  mufe,  and  fpill  her  folitary  tea, 

Or  o’er  cold  coffee  trifle  with  the  fpoon, 

Count  the  (low  clock,  and  dine  exa&'at  noon ; 

Divert  her  eyes  with  pRlures  in  the  fire, 

Hum  half  a  tune,  tell  dories  to  the  ’fquire  ; 

Up  to  her  godly  garret  after  feven, 

There  ftarve  and  pray,  for  that’s  the  way  to  Jieav’n*- 
Some  ’fquire,  perhaps,  you  take  delight  to  rack  ; 

Whofe  game  is  whiflt,  whofe  treat’s  a  toad  in  fack ; 

Who  vifits  with  a  gun,  prefents  you  birds, 

Then  gives  a  fmacking  bids,  and  cries, — no  words  U 
Or  with  his  hound  comes  hollowing  from  the  bable9 
Makes  lov^  with  nods,  and  knees  beneath  a  table  ; 

Whofe  laughs  are  hearty,  tho’  his  jeds  are  cOarfe, 

And  loves  you  bed  of  all  things~but  his  horfe.  1 

In  fome  fair  ev’ning,  on  your  elbow  laid, 

You  dream  of  triumphs  in  the  rural  (hade  ; 

In  penfive  thought  recal  the  fancy’d  feene. 

See  coronations  rile  on  every  green  ; 

Before  you  pafs  th’  imaginary  fights 

Of  lords,  and  earls,  and  dukes,  and  garter’d  knights,  , 

While  the  fpread  fan  o-’erfliades  your  clofing  eyes; 

Then  give  one  flirt,  and  all  the  vifion  flies* 

Thus  vaiiifh  feeptres,  coronets,  and  balls, 

And  leave  you  in  lone  woods,  or  empty  walls  ! 

So  when  your  (lave,  at  fome  dear  idle  time, 

(Not  plagu’d  with  head-achs,  or  the  want  of  rhyme) 

Stands  in  the  dreets,  abbra&ed  from  the  crew> 

And  while  he  feems  to  budy,  thinks  of  yon  ; 

Jud  when  his  fancy  points  your  fprightly  eyes, 

Or  fees  the  blu(h  of  foft  Parthenia  rife. 

Gay 
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Defcriptive.  Gaypaf  s  my  (boulder,  and  yoll  Vanifti  quite, 

L|t  v  Streets,  chairs,  and  coxcombs,  rufh  upon  my  fight ; 
Vex’d  to  be  ftill  in  town,  I  knit  my  brow, 

Look  four,  ahd  hum  a  tune,  as  you  may  now* 

Sect.  VII.  Of  Defcriptive  Poetry. 

ftefcriptive  Descriptive  poetry  is  of  univerfal  ufe,  fince  there 
poetry.  is  nothing  in  nature  but  what  may  be  deferibed.  As 
poems  of  this  kind,  however,  are  intended  more  to  de¬ 
light  than  to  inftrudl,  great  care  fhould  be  taken  to 
make  them  agreeable.  Defcriptive  poems  are  made  beau¬ 
tiful  by  fimilies  properly  introduced,  images  of  feigned 
perfons,  and  allufions  to  ancient  fables  or  hiftorical  fails; 
as  will  appear  by  a  perufal  of  the  beft  of  thefe  poems, 
efpecially  Milton’s  Id  Allegro  and  II  Penferofo ,  Den¬ 
ham’s  Cooper  Hilly  and  Pope’s  JVmdfor  Foref.  Eveiy 
body  being  in  pofTdfion  of  Milton’s  works,  we  forbear 
inferring  the  two  former ;  and  the  others  are  too  long 
for  our  purpofe.  That  inimitable  poem,  Fhe  Sea  fans, 
by  Mr  Thomfon,  notwithftanding  fome  parts  of  it  are 
didailic*,  may  be  alfo  with  propriety  referred  to  this 
head. 
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Sect.  VIII.  Of  Allegorical  Poetry . 


Origin  of  Could  truth  engage  the  affeilions  of  mankind  in 
allegorical  her  native  and  fimple  drefs,  {he  would  require  no  orna- 
peetry.  ment  Qr  from  tbe  imagination  ;  but  her  delicate 
light,  though  lovely  in  itfelf,  and  dear  to  the  moft  dif- 
cerning,  does  not  ftrike  the  fenfes  of  the  multitude  fo 
as  to  feCure  their  efteem  and  attention:  the  poets  there¬ 
fore  dreffed  her  up  in  the  manner  in  which  they  thought 
fhe  would  appear  the  moll  amiable,  and  called  in  alle¬ 
gories  and  airy  difguifes  as  her  auxiliaries  in  the  caufe 
of  virtue.  f 

,  Al]  allegory  is  a  fable  or  {lory,  in  which,  Under  the 
difguife  of  imaginary  perfons  or  things,  fome  real  action 
or  inftiu&ive  moral  is  conveyed  to  the  mind.  Every 
157  allegory  therefore  has  two  fenfes,  the  one  literal  and  the 
•Its  charac-  other  myftical ;  the  firfl  has  been  aptly  enough  com* 
ter.  pared  to  a  dream  or  vifion,  of  which  thelafl  Is  "the  true 

meaning  or  interpretation. 

brom  this  definition  of  allegorical  poetry  the  reader 
will  perceive  that  It  gives  great  latitude  to  genius,  and 
affords  fuch  a  boundlefs  fcope  for  invention,  that  the 
^allowed  to  foar  beyond  all  creation  ;  to  give  life 
and  a cuon  to  virtues,  vices,  paffions,  difeafes/  and  natu¬ 
ral  and  moral  qualities;  to  raife  floating  iflands,  enchant¬ 
ed  palaces,  caflles,  See.  and  to  people  them  with  the 
creatures  of  Ins  own  imagination. 

The  poet's  eye,  in  a  fine  frenzy  rolling, 

Doth  glance  from,  heav’n  to  earth,  from  earth  to  heav’n* 
And,  as  Imagination  bodies  forth  9 

The  forms  of  things  unknown,  the  poet’s  pen 
I  urns  them  to  (lrape,  and  gives  to  airy  nothing 
A  local  habitation  and  a  name.  Shakespeare. 

But  whatever  is  thus  raifed  bv  the  tmmV  u- 
mind  mud  be  vifionary  and  typical,  and  the  myftical  fenk 

moral  or  ufeful  lefibn  in  life^S 
lie  deemed  rather  the  effefts  of  a  didempered  brain  than 
the  produftions  of  real  wit  and  genius .P  The  poet’  like 
Jafon,  may  fad  to  parts  unexplored,  but  will  £e  wdh 
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no  applaufe  if  lie  Returns  without  a  golden  fleece ;  for  Allegorical, 
thefe  romantic  reveries  would  be  unpardonable  but  for  ~ 
the  myftical  meaning  and  moral  that  is  thus  artfully  and 
agreeably  conveyed  with  them,  and  on  which  account 
only  the  allegory  is  indulged  with  a  greater  liberty  than 
any  other  fort  of  writing. 

The  ancients  juftly  confidered  this  fort  of  allegory  as 
the  moft  efiential  part  of  poetry  ;  for  the  power  of  rai- 
fing  images  of  things  not  in  being,  giving  them  a  fort 
of  life  and  a6lion,  and  prefentiiig  them  as  it  were  before 
the  eyes,  was  -thought  to  have  fomethiug  in  it  like  ere* 
ation  :  but  then,  in  fuch  compofitions,  they  always  ex-  1 
pe&ed  to  find  a  meaning  Couched  under  them  of  Confe- 
quence ;  and  we  may  reafonably  conclude,  that  the  al¬ 
legories  of  their  poets  would  never  have  been  handed 
down  to  us,  ha<J-  they  been  deficient  in  this  refpecl. 

As  the  fable  is  the  part  immediately  offered  to  theEflVntial* 
reader’s  confideration,  and  intended  as  an  agreeable  ve-<>f  a  juft 
hide  to  convey  the  moral,  it  ought  to  be  bold,  lively, 
and  furprifing,  that  it  may  excite  curiofity  and  fupport 
attention  ;  for  if  the  fable  be  fpiritlefs  and  barren  of  in¬ 
vention,  the  attention  wid  be  difengaged,  and  the  mo¬ 
ral,  however  ufeful  and  important  in  itfelf,  will  be  little 
regarded. 

There  muft  likewife  be  a  juftnefs  and  propriety  in 
the  fable,  that  is,  it  muft  be  clofely‘conne£led  with  the 
fubjeft  on  Which  it  is  employed  ;  for  notwithftanding 
the  boundlefs  compafs  allowed  the  imagination  in  thefe 
writings,  nothing  abfurd  or  ufelefs  is  to  be  introduced. 

In  epic  poetry  fome  things  may  perhaps  be  admitted 
for  no  other  reafon  but  to  furprife,  and  to  raife  what  is 
called  the  wonderful,  which  is  as  neceffiiry  to  the  epic 
as  the  proldble  ;  but  in  allegories,  however  wild  and  ex¬ 
travagant  the  fable  and  the  ^perfons  introduced,  each 
muft  correfpond  with  the  fubje£l  they  are  applied  to, 
and,  like  the  members  of  a  well-written  fimile,  bear  a 
due  proportion  and  relation  to  each  other :  for  we  are 
to  confider,  that  the  allegory  is  a  fort  of  extended  or 
rather  multiplied  fimile,  and  therefore,  like  that,  fhould 
never  lofe  the  fubjeft  it  is  intended  to  iiluftrate.  Whence 
it  will  appear,  that  genius  and  fancy  are  here  infufficient 
without  the  aid  of  tafte  and  judgment ;  thefe  firft,  in¬ 
deed,  may  produce  a  multitude  of  ornaments,  a  wilder- 
nefs  of  fweets;  but  the  laft  muft  be  employed  to  accom- 
modate  them  to  reafon,  and  to  arrange  them  fo  as  to 
produce  pleafure  and  profit. 

•  **  *S  n°thufficient  that  the  fable  be  correfpondent 

with  the  fubjeft,  and  have  the  properties  above  deferi¬ 
bed  ;  for  it  muft  alfo  be  confident  with  itfelf.  The 
poet  rriay  invent  what  ftory  he  plcafes,  and  form  any- 
imaginary  beings  that  his  fancy  fhall  fuggeft;  but  here, 
as  in  dramatic  writings,  when  perfons  are  once  intro- 
dueed,  they  muft  be  fupported  to  the  end,  and  all  fpeak 
and  aft  in  charafter  :  for  notwithftanding  the  general 
licence  here  allowed,  fome  order  muft  be  obferved;  > 
and  however  wild  and  extravagant  the  chat-afters,  they 
Ihon  d  not  be  abfurd.  To  this  let  me  add,  that  the. 

?  m“ft  ke  clear  and  intelligible  ;  for  the  “  fable 
fas  Mr  Hughes  obferves)  being  defigned  only  to  clothe 
and  adorn  the  moral,  but  not  to  hide  it,  Ihould  re-  - 

iemble  the  draperies  we  admire  in  fome  of  the  ancient 
.1  ■  u'’’,111  IC.^,^e  f°Us  are  not  too  many  nor  too 

helm  bUf  (°  J,'-dl,C10ufl>r  ordered>  that  the  Ihape  and 
beauty  °f  the  limbs  may  be  feen  through  them.’  — 

But  this  will  more  obviouily  appear  from  a  perufal  of 

the 
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A%orica!-t!.e  beft  compof.tions  of  this  clafs ;  fuch  aVspenfe'e 
Fairy  Queen,  Thornton's  Caftle  of  Indolence,  Addifon 
and  Johnfon  s  beautiful  allegories  in  the  Spectator  and 
Rambler,  &c.  &c. 

The  word  a  legory  has  been  ufed  in  a  more  extenfive 
lenie  than  that  in  which  we  have  here  applied  it :  for 
all  writings,  where  the  moral  is  conveyed  under  the  co- 
ver  of  borrowed  characters  and  adieus,  by  which  other 
characters,  and  aChons  (that  are  real)  are  reprefented, 
have  obtained  the  name  of  allegories  ;  though  the  fable 
or  ftory  contains  nothing  that  is  vifionary  or  romantic, 
but  is  made  up  of  real  or  hiftoncal  perfons,  and  of  ac- 
Uons  either  probable  or  poflible.  But  thefe  writings 
fliould  undoubtedly  be  d.ltinguifhed  by  fome  other  name, 
becaufe  the  hteral  fenfe  is  confident  with  right  reafon 
and  may  convey  an  ufeful  moral,  and  fatisfy  the  reader, 
without  putting  him  under  the  necefiity  of  feekino-  for 
another. 

Some  of  the  ancient  critics,  as  Mr  Addifon  obferves, 
were  fond  of  giving  the  wo/ksof  their  poets  this  fecond 
or  concealed  meaning,  though  there  was  no  apparent 
necefiity  for  the  attempt,  and  often  but  little  Lw  of 
reafon  m  the  application.  Thus  the  Iliad  and  Odvffev 
of  Homer  are  faid  to  be  fables  of  this  kind,  and  that 
the  gods  and  heroes  introduced  are  only  the  affedionsof 
the  mind  reprefented  in  a  vifible  fhape  and  charafter. 
they  tell  us,  fays  he,  that  Achilles  in  the  firft  Iliad 
reprefents  anger,  or  the  irafcible  part  of  human  nature: 

AM  7°nJnT£  h/S  ,f'-'°rd  aSaInft  his  %>erior,  in -a 

affembly,  Pallas  (which,  fay  they,  is  another  name 

f°Y  rJ  C  lecks  3nd  advifes  bmon  ^e  occa lion,  and 
at  her  firit  appearance  touches  him  upon  the  head;  that 
part  of  the  man  being  looked  upon  as  the  feat  of  reafon. 

In  this  fenfe,  as  Mr  Hughes  has  well  obferved,  the 
whole  iEneis  of  Virgil  may  be  faid  to  be  an  alleo-ory, 
it  you  fuppofe  -/Eneas  to  reprefent  Auguftus  C%d 

from  the  ruins  of  Troy,  to  a  new  fettlement  in  Italy,  is  . 
:  ;  ;  of  Auguftus’s  forming  a  new  government 

out  of  the  ruins  of  the  anftocracy,  and  eflablilhing  the 
Romans,  after  the  confufion  of  the  civil  war,  in  a 
peaceable  and  flourilhing  condition.  However  ingeni- 
ous  this  coincidence  may  appear,  and  whatever  defign 

r,Ag  r  .'n  V1CW’  re  haS  avoIded  a  Particular  and  di- 
eft  application,  and  fo  condu&ed  his  poem,  that  it  is  per- 
fea  Without  any  allegorical  interpretation  for  whether 
we  confider  .Tneasror  Auguftus  as  the  hero,  the  morals 
contained  are  equally  mftrudive.  And  indeed  it  feems 
,^rd  \°  fuPPofe,  that  becaufe  the  epic  poets  have  in¬ 
troduced  fome  allegories  into  their  works,  every  thino- 
fenfe  ^  ^dciTbood .  m  a  myftical  manner,  where  the 
hmfe  is  plain  and  evident  without  any  fuch  application. 

Nor  is  the  attempt  that  Taflb  made' to  turn  his  Jeru- 
alem  into  a  myftery,  any  particular  recommendation  of 

called  he  *  r  n0tWthfta"d‘nF,  **  tells  us,  in  what  is 
arm  d  f4*"*  pnfed  wlth  lt>  that  the  cjiriftian 
army  reprefents  man,  the  city  of  Jerufidem  civil  happi- 

the  oS°  7  “nderlbanding>  Rl'llald0  ^d  Tancred 
Lf"  powers  of  the  foul,  and  that  the  body  is  ty- 
P- jd  hythe  common  foldiers  and  the  like  ;  yet  the 

the  "rVnd  hrmfelif  aS  llttle  deI^hted  as  edified  by 
Ae  explication  :  for  the  mind  has  little  pleafure  in  an 

AeSh°a1LthftK  a"rn0t  be  Ted  wl'thout  a  key  made  by 
that  i  3rtlft  !  and  indeed  every  allego™ 

that  i,  f0  dark,  and,  as  it  were,  inexplicable,  lofes  its 


try. 

lehtfuZZ  an<1  b^0n,C5  an  Cn;gma  0rnddle,  that  isAlcgorilh 
Ie“  t°.  he  interpreted  by  every  crude  imagination.  - - - - 

lluslail  fpecies  of  writing,  whether  called  an  alls  159  ■ 
or  by  any  other  name,  is  not  lefs  eminent  and 
ufeful ;  for  the  introducing  of  real  or  hiftorical  perfons 
may  not  abridge  or  leffen  either  our  entertainment  or 
truftion.  In  thefe  compofitions  we  often  meet  with 
an  uncommon  moral  conveyed  by  the  fable  in  a  new 
and  entertammg  manner;  or  with  a  known  truth  fo 

r  f  M-yudeCriated’  and  Plac€d  in  fuch  a  new  and  beau-  - 
titul  light,  that  we  are  amazed  how  any  thine  fo  charm- 
ing  and  nfefu!  fh°u,d  fo  long  have  ejped  olo£ 

1  uvru  bJu.ch»forT^xamP]e»  are  many  of  Johnfon\s  pieces 
publifhedin  die  Rambler  under  the  title  of  EaJleZn  Slo¬ 
nes,  and  by  Hawkcfworth  in  the  Adventurer 

T lie  ancient  parables  are  of  this  fpecies  of  writing  ; 
and  it  is  to  be  obferved,  that  thofe  in  the  New  Tefta. 
ment  have  a  moft  remarkable  elegance  and  propriety  • 
and  are  the  mod  linking,  and  the  moft  mftru<ftive’  ... 
for  being  drawn  from  objeCts  that  are  familiar. -The 
more  ftnkmg  becaufe,  as  the  things  are  feen,  the  mo¬ 
ral  conveyed  becomes  the  objeft  of  our  fenfes,  and  re¬ 
quires  little  or  no  reflection  the  more  inftruCtive, 
becaufe  every  time  they  are  feen,  the  memory  is  awa¬ 
kened,  and  the  fame  moral  is  again  exhibited  with  • 
p  eafiire  to  the  mind,  and  accuftoms  it  to  reafon  and 
dwell  on  the  fubjeft.  So  that  this  method  of  inftruc- 
tion  improves,  nature,  as  it  were,  into  a  book  of  life  ;  • 

I?Ce1e.15r^r  before  us  may  be  fo  managed,  as  to 
give  leffons  for  our  advantage.  Our  Saviour’s  parables 
of  he  fower  and  the  feed,  of  the  tares,  of  the  muftard- 
leed,  andlof  the  leaven  (Matthew  xiii.),  are  all  of  this 
kind,  and  were  obvioufly  taken  from  the  harveft  iuft 
ripening  before  him  ;  for  his  difeip/es  plucked  the  ears  of 
corn  and  did  eat,  rubbing  them  in  their  hands.  See  the 
articles  Allegory,  and  Metaphor  and  Allegory,  ia  > 
trie  general  alphabet.  6  J 

Sect.  IX'.  Of  Fables. 


No  method  of  inftruaion  has  been  more  ancient  tl  1<f° 
more  univerfal,  and  probably  none 
that  by  apologue  or  fable.  In  the  firft  ages,  amongft 
"  rfUhtk,  a"d  ^rce  people,  this  perhaps  was  the  only 
method  that  would  have  been  borne  ;  and  even  fince 

fie,r0gLr-ff°f  ^ninS  has  furniffied  other  helps,  the 
fab.e,  which  at  firft  was.  ufed  through  necefiity,  is  re¬ 
tained  from  cho.ce,  on  account  of  the  elegant  happi- 
nefs  of  its  manner,  and  the  refined  addrefs  with  which, 
when  well  conducted,  it  infinuates  its  moral.  ' 

As  to  the  aaors  in  this  little  drama,  the  fahulift  has 
authority  to  prefs  into  Ins  fervice  every  kind  of  exift- 
ence  under  heaven  ;  not  only  beafts,  birds,  infeCts,  and 

alltt,he/-KlmaiCreat10^  5  but  fl°Wers>  dlrubs>  trees,  and 
all  the  tribe  of  vegetables.  Even  mountains,  fofiils,  mi- 

nerals,  and  the  inanimate  works  of  nature,  difeourfe  ar¬ 
ticulately  at  his  command,  and  aft  the  part  which  he 
aflignsthem.  The  virtues,  vices,  and  eLy  Joperty 
of  beings,  receive  from  him  a  local  habitation  and  a 
name  In  Ihort  he  may  perfonify,  beftow  life,  fpeech, 
and  a  Chon,  on  whatever  he  thinks  proper  P 
It  it  eafy  to  imagine  what  a  fource  of  novelty  and 
variety  this  muft  open  to  a  genius  capable  of  concei¬ 
ving  and  of  employing  thefe  ideal  perfons  in  a  proper 
manner ;  what  an  opportunity  it  affords  him  to  diver- 
8  fify 
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r,rv  hl„  images,  tod  to  treat  the  fancy  with  cliaogea 
of'obj^W, 

aSESfiSS i™ « iuc  of  .a»» -a f~«i. 

ligence,  gives  the  fabulift  an  undoubted  claim  to  that 
fir'll  character  of  the  poet,  a  creator. 

When  thefe  perfons  are  once  laileJ, 

Sty  ‘^En^ cornpamont 
?e  An  afs  were  but  ill  qualified  to  be  genettlof 
:  MnJ  thou-h  he  may  well  enough  ferve,  perhaps, 
for  one  of  thc°  trumpeters.  But  fo  long  as  popuW 
opinion  allows  to  the  lion  magnanimity,  rage  to  th 
tiVer  ftrength  to  the  mule,  cunning  to  the  tox,  ana 
SS,„y  to  the  monkey ;  vth,  m,y  not  tl«y  f-P^- 

$  ,£2. WS.  t 

ii'L’U  Wit!,  jodgmnt  attributed  to  the  broteata- 
tinn  we  fcarce  perceive  that  nature  is  at  c  11 
by  the  fabulift.  He  appears  at  moft  to  have  on  y 
trail  Hated  their  language.  His  lions,  "'olves.and  foxes, 
behave  and  argue  as  thofe  creatures  would,  had  they  on 
ginally  been  endowed  with  the  human  faculties  of  fpeec 

MButag°reater  art  is  yet  required  whenever  we  perfo- 
Dut  gre  .  j  tt  the  codv  fo  far  deviates 

nify  inanimate  beings.  Here  the  C0P7  • 

-from  the  great  lines  of  nature,  that,  without  Ac  meeit 
care,  reafon  will  revolt  again  ft  the  fidbon.  Ho  tever, 
beings  of  this  fort,  managed  ingeniously  and  vvith  ad- 
dreff  recommend  the  fabulift’s  invention  by  the  grace 
of  novelty  and  of  variety.  Indeed  the  analogy  between 
things  natural  and  artificial,  animate  and  inanimate, ,» 
often  fo  very  ftriking,  that  we  can,  with  feeming  p 
priety,  ghJpaffion*  and  fentiments  to  every  individual 
nartoV  exiftence.  .Appearance  favours  the  deception. 
The  vine  may  be  enamoured  of  the  elm;  her  embraces 
teftify  her  paffion.  The  fwdl.ng  inountain  may  na 
turallv  enough,  be  delivered  of  a  mouie.  The  gourcl 
mawrepS  the  pine,  and  the  Iky-rocket  infult  the 
ftars.  PTbe  axe  may  folicit  a  new  handle  of  the TWA, 
and  the  moon,  in  her  female  charafter,  requeft  a  fa 
Enable  garment.  Here  is  nothing  incongruous.; 
nothing  that  Shocks  the  reader  with  impropriety.  On 
-the  other  hand,  were  the  axe  to  defire  a  periwig,  an 
the  moon  petition  for  a  new  pair  of  boots,  probability 
would  then  be  violated,  and  the  ahfurdity  become  too 

51  The  moft  beautiful  fables  that  ever  were  Invented 
maybe  disfigured  by  the  language  m  which  they  ate 
clothed.  Of  this  poor  iEfop,  m  fome  of  Ins  Englifh 
drdfes,  affords  a  melancholy  proof.  The  ordinary  ftyle 
of  fable  .{honld  be  familiar,  but  alfo  elegant. 

Se  familiar,  fays  Mr  La  Motte  is  the  .genera 
tone  or  accent  of  fable.  It  was  thought  .mftcient,  on 
Its  fir  ft  appearance,  to  lend  the  animals  our  moft  com- 
n language.  Nor  indeed  have  they  any  extraordi¬ 
nary  pretenfions  to  the  fublime  ;  it  being  requifite  they 
Eld  fpeak  with  the  fame  fimpHaty  tW  they  be- 

7  l  Tbe  familiar  alfo  Is  more  proper  for  Infinuation  than 
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the  elevated ;  this  being  the  language  of  rqfte&icn,  WT 
as  the  former  is  the  voiee  of  fentiment.  We  guard 
ourfelves  againft  the  one,  but  lie  open  to  the  otaer  ; 
and  inftruftion  will  always  the  moll  effectually  fw  ay 
us,  when  it  appears  ltaft  jealous  of  its  rights  and  pri¬ 
vileges.  ...  •  , 

The  familiar  ftyle,  however,  that  is  here  required, 
notwithstanding  that  appearance  of- cafe  which  is  its 
character,  is  perhaps  more  difficult  to  write. than  tne 
more  elevated  or  fublime.  A  writer  more  readily  per¬ 
ceives  when  he  hqs  rifen  above  the  common  language, 
than  he  perceives,  in  fpeakmg  this  language,  whether 
he  has  made  the  choice  that  is  moft  fuitable  to  the  oc- 
cafion  :  and  it  is,  neverthelefs,  upon  this  happy  choice 
that  all  the  charms  of  the  familiar  depend.  Moreover, 
the  elevated  ftyle  deceives  and  feduces,  although  it  be 
not  the  beft  chofen  ;  whereas  the  familiar  can  procure 

itfelf  no  fort  of  refpeCl,  if  it  be  not  eafy,  natural,  jnit, 
delicate,  and  unaffeaed.  A  fubulift  muft  therefore 
bellow  great  attention  upon  his  ftyle  ;  and  even  labour 
it  fo  much  the  more,  that  it  may  appear  to  have  colt 

him  no  pains  at  all. 

The  authority  of  Fontaine  juftifies  thefe  opinions  in 
regard  to  ftyle.  His  fables  are  perhaps  the  beft  ex¬ 
amples  of  the  genteel  familiar,  as  Sir  Roger  L’Lrtrange 
affords  the  groffeft  of  the  indelicate  and  low.  When 
we  read,  that  “  while  the  frog  and  the  moufe  were  dif- 
putino-  it  at  fwords-point,  down  comes  a  kite  powder¬ 
ing  upon  them  in  the  interim,  and  gobbets  up  bot.i 
together  to  part  the  fray;”  and  “  where  the  fox 
reproaches  a  bevy  of  jolly  goffipping  wenches  making 
merry  over  a  diSh  of  pullets,  that  if  he  but  peeped  in¬ 
to  a  hen-rooft,  they  always  made  a  bawling  with  their 
dogs  and  their  baftards;  while  you  yourtelves  (lays 
he  1  can  lie  Huffing  your  guts  with  your  liens  and  capons, 
and  not  a  word  of  the  pudding:”  This  may  be  fa¬ 
miliar  ;  but  it ’is  alfo  coarfe  and  vulgar,  and  cannot  tail 
to  difguft  a  reader  that  has  the  leaft  degree  ot  tafte  or 

dd.lEftvle  of  fable  then  muft  be  fimple  and  familiar; 
and  it  muft  likewife  be  correft  and  elegant.  By  the 
former,  we  mean,  that  it  ihould  not  be  loaded  with 
figure  and  metaphor  ;  that  the  difpolition  of  words  be 
natural,  the  turn  of  fentences  eafy,  and  their  con- 
ftruaion  unembarraffed.  By  elegance,  we  would  ex¬ 
clude  all  coarfe  and  provincial  terms ;  all  affected  and 
puerile  conceits;  all  obfolete  and  pedantic  phrafes. 
To  this  we  would  adjoin,  as  the  word  perhaps  lm 
plies,  a  certain  finilhing  poliffi,  which  gives  a  grace 
and  fpirit  to  the  whole ;  and  which,  though  it  have 
always  the  appearance  of  nature,  is  almoft  ever  the  ef* 

But  notwitliftanding  all  that  has  been  faid,  there 
are  fome  occafions  on  which  it  is  allowable,  and  even 
expedient,  to  change  the  ftyle.  1  lie  language  of  a 
fable  muft  rife  or  fall  in  conformity  to  the  fubjeft.  A 
lion,  when  introduced  in  his  regal  capacity,  muft  hold 
difeourfe  in  a  ftrain  fomewhat  more  elevated  than  a 
country-moufe.  The  lionefs  then  becomes  his  queen, 
and  till  be  aft  s  of  tlie  foreft  are  called  lus  fubjeds:  a 
method  that  offers  at  once  to  the  imagination  both  the 
animal  and  the  perfon  he  is  defigned  to  repretent.  A 
pair  the  buffoon-monkey  (hould  avoid  that  pomp  o 
^  which  the  owl  employs  as  her  bell 
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Sati-e.  wifdom.  Unlef3  the  ftyle  be  thus  judieioufly  varied, 
it  will  be  impoflible  to  prefervea  juft  diftinftion  of  clia- 
rafter. 

Defcriptions,  at  once  epneife  and  pertinent,  add  a 
grace  to  fable  ;  but  are  then  moft  happy  when  inclu¬ 
ded  in  the  aftion  :  whereof  the  fable  of  Boreas  and  the 
Sun  affords  us  an  example.  An  epithet  well  chol'en  is 
often  a  defeription  in  itfelf ;  and  fo  much  the  more  agree¬ 
able,  as  it  the  lefs  retards  us  in  our  purfuit  of  the  ca- 
taftrophe. 

Laltly,  little  ftrokes  of  humour  when  arifing  natu¬ 
rally  from  the  lubjeft,  and  incidental  refkftions  when 
kept  in  due  fubordination  to  the  principal,  add  a  value 
to  thele  compofitions.  Thefe  latter,  however,  fhould 
be  employed  very  fparingly,  and  with  great  addrefs  ; 
be  very  few,  and  very  fhort :  it  is  fcarcely  enough  that 
they  naturally  fpring  out  of  the  fubjeft’;  they  fhould 
be  fuel i  as  to  appear  neeeffary  and  effential  parts  of  the 
fable.  And  when  thefe  embelhlhments,  pleafing  in 
themfelves,  tend  to  illuftrate  the  main  aftion,  they 
then  afford  that  namelefs  grace  remarkable  in  Fontaine 
and  fome  few  others,  and  which  perfons  of  the  beft 
difeernment  will  more  eafily  conceive  than  they  can  ex¬ 
plain. 

Sect.  X.  Of  Satire . 


T*3 

Origin  of 
Satire. 


This  kind  of  poem  ie  of  very  ancient  date,  and  (if 
'  we  believe  Horace)  was  introduced,  by  way  of  inter¬ 
lude,  by  the  Greek  dramatic  poets  in  their  tragedies, 
to  relieve  the  audience,  and  take  off  the  force  of  thofe 
ftrokes  which  they  thought  too  deep  and  affefting.  In 
thofe  fatirical  interludes,  the  feene  was  laid  in  the  coun¬ 
try  ;  and  the  perfons  were  rural  deities,  fatyrs,  country 
peafants,  and  other  ruftics. 

The  fir  ft  Tragedians  found  that  ferious  ftyle 
Too  grave  for  their  uncultivated  age, 

And  fo  brought  wild  and  naked  Satyrs  in 
(Whofe  motion,  words,  and  fhape,  were  all  a  farce) 

As  oft  as  decency  wou’d  give  them  leave  ; 

Becaufe  the  mad,  ungovernable  rout, 

Full  of  confufion  and  the  fumes  of  wine, 

Lov'd  fuch  variety  and  antic  tricks. 

Roscommon's  Horace . 

The  fat  ire  we  now  have  is  generally  allowed  to  be  of 
R.oman  invention.  It  was  fir  ft  introduced  without  the 
decorations  of  lcenesand  aftion;  but  written  in  verfes  of 
different  mcafures  by  Ennius,  and  afterwards  moulded 
into  the  form  we  now  have  it  by  Lncilius,  whom  Ho¬ 
race  has  imitated,  and  mentions  with  efteem.  This  is 
the  opinion  of  moft  of  the  critics,  and  particularly  of 
Boileau,  who  fays, 

Lucilius  led  the  way,  and,  bravely  bold, 

To  Roman  vices  did  the  mirror  hold  ; 

Protefted  humble  goodnels  from  reproach, 

Show’d  worth  on  foot,  and  rafeals  in  a  coach. 

Horace  his  pleafing  wit  to  this  did  add, 

That  none,  unccnfur’d,  might  be  fools  or  mad ; 

And  Juvenal,  with  rhetorician’s  rage, 

Scourg’d  the  rank  vices  of  a  wicked  age  ; 

Tho’  horrid  truths  thro’  all  his  bbours  {bine, 

In  what  he  writes  there’s  fometliing  of  divine. 

Our  fatire,  therefore,  may  be  diftinguifhed  into  two 
Vol .XV.  Parti. 
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kinds ;  the  jocofe,  or  that  which  makes  fport  with  vice 
and  folly,  and  fets  them  up  to  ridicule  ;  and  thefe- 
rio?js,  or  that  which  deals  in  afperity,  and  is  fevere 
and  acrimonious.  Horace  is  a  perfeft  mailer  of  the 
firft,  and  Juvenal  much  admired  for  the  laft,  The  one 
is  facetious,  and  fmiles  :  the  other  is  angry,  and  ftorms. 

The  foibles  of  mankind  are  the  objeft  of  one ;  but 
crimes  of  a  deeper  dye  have  engaged  the  other.  They 
both  agree,  however,  in  being  pungent  and  biting  ; 
and  from  a  due  confideration  of  the  writings  of  thefe 
authors,  who  are  our  mailers  in  this  art,  we  may  de-  Definition 
line  fatire  to  be,  A  free,  (and  often  jocofe),  witty,  and  of  it. 
lharp  poem,  wherein  the  follies  and  vices  of  men  are 
lafhed  and  ridiculed  in  order  to  their  reformation.  Its 
fubjeft  is  whatever  deferves  our  contempt  or  abhorrence, 
(including  every  thing  that  is  ridiculous  and  abfuid,  or 
lcandalons  and  repugnant  to  the  golden  precepts  of  re¬ 
ligion  and  virtue.)  Its  manner  is  hivtcl%‘ve  /  and  its 
end,  fbame .  So  that  fatire  may  be  looked  upon  as  the 
phy heian  of  a  diftempered  mind,  which  it  endeavours 
to  cure  by  bitter  and  unfavoury,  or  by  pleafant  and  fa- 
hi  tan-,  applications.  J(j 

A  good  fatirift  ought  to  be  a  man  of  wit  and  ad-  Qualities 
clrels,  fagacitv  and  eloquence.  He  fhould  alfo  have  a (,f  .a 
great  deal  of  good-nature,  as  all  the  fentiments  which fitiria* 
are  beautiful  in  this  way  of  writing  mull  proceed  from 
that  quality  in  the  author.  .  It  is  good-nature  produces 
that  difdain  cf  all  bafenefs,  vice,  and  folly,  which  prompts 
the  poet  to  exprefs  himfelf  with  fuch  fmartnefs  againft 
the  errors  of  men,  but  without  bitternefs  to  their  per¬ 
fons.  It  is  this  quality  that  keeps  the  mind  even,  and 
never  lets  an  offence  unleafonably  throw  the  fatirift  out 
of  his  charafter. 

In  writing  fatire,  care  fhould  be  taken  that  it  be 
true  and  general ;  that  is,  levelled  at  abides  in  which 
numbers  are  concerned  ;  for  the  perfonal  kind  of  fatire, 
or  lampoon,  which  expofes  particular  charafters,  and 
affefts  the  reputation  of  thofe  at  whom  it  is  pointed,  is 
fcarce  to  be  diftinguifhed  from  fcandal  and  defamation. 

1  he  poet  alfo,  whilft  he  is  endeavouring  to  correft  the 
guilty,  mull  take  care  not  to  ufe  fuch  exprefftons  as 
may  corrupt  the  innocent;  he  muft  therefore  avoid  all  ob- 
feene  words  and  images  that  tend  to  debafe  and  mil- 
lead  the  mind.  Horace  and  Juvenal,  the  chief  fatmfts 
among  the  Romans,  me  faulty  in  this  refpeft^ and  ought 
to  be  read  with  caution. 

I  lie  ftyle  pioper  for  fatire  is  fometimes  grave  and  l>roper 
animated,  inveighing  againft  vice  with  warmth  and^yleof 
earneftnefs  ;  but  that  which  is  pleafant,  fportive,  and, U[irc- 
with  becoming  raillery,  banters  men  out  of  their  bad 
difpofitions,  has  generally  the  bell  effeft,  as  it  feems 
only  to  play  with  their  follies,  though  it  omits  no  op¬ 
portunity  of  making  them  feci  the  lafh.  The  verfes 
ihould  be  fmootli  and  flowing,  and  the  language  manly, 
juft,  and  decent. 

Of  well  chofe  words  fome  take  not  care  enough, 

And  think  they  fhould  be  as  the  fubjeft  rough  ; 

But  fatire  mull  be  more  exaftly  ruade, 

And  fliarpeft  thoughts  in  fmootheft  words  convey’d. 

Duke  of  Bucks' j  Essay . 

Satires,  either  of  the  jocofe  or  ferious  kind,  maybe 
written  in  the  epiftolary  manner,  or  by  way  of  dialogue. 

Horace,  Juvenal,  and  Puffins,  have  given  us  examples 

1  1  of 
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of  both.  Nay,  feme  of  Horace’s  fatire*  may,  without 
incongruity,  be  called  epjlks,  and  his  ep.ftlcs  fatircs. 
But  this  is  obvious  to  every  reader.  t  ,  f 

Of  the  facetious  kind,  the  fecond-  fatire  of  the  fe 
cond  book  of  Horace  imitated  by  Mr  Pope,  and  Swift  s 
verfes  on  his  own  death,  may  be  referred  to  as  ex- 


an  As^o  thofe  fatires  of  the  ferious  kind,  for  which  Ju- 


s  to  tnoie  laurcb  ui  - '  .rL. 

venal  is  fo  much  diftinguilhed,  the  charaftenllic  proper¬ 
ties  of  which  are,  morality,  dignity,  and  feventy  ;  a 
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better  example  cannot  be  mentioned  than  the  poem  en 
titled  London,  written  in  imitation  of  the  third  fatire 
Juvenal,  by  I)r  Johnfon,  who  has  kept  up  to  the  fpin 

and  force  of  the  original.  . 

Nor  mult  we  omit  to  mention  Dr  \  oung  s  Love  of 
Fame  the  Univerfal ’  PaJJion,  in  [even  fames ;  which 

though  charaaeriftical,  abound  with  morality  and  good 
fenfef  The  charadlers  are  well  felefted,  the  ridicule 
is  high,  and  the  fatire  well  pointed  and  to  the  pnr- 

?  We  have  already  obferved,  that  perfonal  fatire  ap¬ 
proaches  too  near  defamation,  to  deferve  any  counte¬ 
nance  or  encouragement.  Dryden  s  Mack  Flednoe 
for  this  reafon  exceptionable,  but  as  a  competition  it  is 

We  have  dwelt  thus  long  on  the  prefent  fubjeft,  be- 
caufe  there  is  reafon  to  apprehend,  that  the  benefits 
arifing  from  well-conduaed  fatire  have  not  been  fufti- 
cientlv  confidered.  A  fatire  may  often  do  more  fer- 
\-ice  to  the  caufe  of  religion  and  virtue  than  a.fermon  ; 
fince  it  gives  pleafure,  at  the  fame  time  that  it  creates 
fear  or  indignation,  and  conveys  its  fentiments  in  a 
manner  the  moll  likely  to  captivate  the  mind 


TRY.  Part  II, 

this  kind  is  a  poem  in  blank  verfe,  intitlcd  The  Sphn -  Epigram. 
did  Shilling,  written  by  Mr  John  Philips,  which,  in  the 
opinion  of  one  of  the  beft  judges  of  the  age,  is  the  hneft  Bw  « 
burlefque  in  the  Englilh  language.  In  this  poem  the  ^ 
author  has  handled  a  low  fubjeft  in  the  lofty  ityle  and  Splendid 
numbers  of  Milton  ;  in  which  way  of  writing  Mr  Phi- Shilling.-, 
lips  has  been  imitated  by  fevcral,  but  none  have  come  ^ibiai. 
up  to  the  humour  and  happy  turn  of  the  original. 

When  we  read  it,  we  are  betrayed  into  a  pleafure  that 
we  could  not  expeft  ;  though,  at  the  fame  time  the 
fublimity  of  the  ftyle,  and  gravity  of  the  phrafe,  feem 
to  chaftife  that  laughter  which  they  provoke. 

There  is  another  fort  of  verfe  and  ftyle,  which  15 
moll  frequently  made  ufe  of  in  treating  any  fnbjeft 
in  a  ludicrous  manner,  viz.  that  which  is  generally 
called  Hudibrajlic,  from  Butler’s  admirable  poem  in- 
titled  Hudilras.  Almoft  every  one  knows,  that  this 
poem  is  a  fatire  upon  the  authors  of  our  civil  diffen- 
fions  in  the  reign  of  king  Charles  I.  wherein  the  poet 
lias,  with  abundance  of  wit  and  humour,  expoled  and 
ridiculed  the  hypocrify  or  blind  zeal  of  thofe  unhappy 
times.  In  fhort,  it  is  a  kind  of  burlefque  epic  poem, 
which,  for  the  oddity  of  the  rhymes,  the  quaintnefs  of^ 
the  fimilies,  the  novelty  of  the  thoughts,  and  that  fine 
raillery  which  runs  through  the  whole  performance,  is 
not  to  be  paralleled. 
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Of  all  the  ways  that  wifeft  men  could  find 
To  mend  the  age  and  mortify  mankind, , 

Satire  well  writ  has  moll  fuccefsful  prov’d, 

And  cures,  becaufe  the  remedy  is  lov’d. 

Duke  of  Bucks  s  Essay. 


But  to  produce  the  defired  effeft,  £vnu£l  be  jocofe, 
free,  and  impartial,  though  fevere  The  fatinft  <hodd 
always  preferve  good-liumour;  and,  however  keen  he 
cuts,  Ihould  cut  with  kindnefs.  When  he  lofes  temper, 
his  weapons  will  be  inverted,  and  the  ridicule  be  threw 
at  others  will  retort  with  contempt  upon  lnmfelt :  for 
the  reader  will  perceive  that  he  is  angry  and  hurt,  and 
confider  his  fatire  as  the  effed  of  malice,  not  of  judge¬ 
ment;  and  that  it  is  intended  rather  to  wound  perions 
than  reform  manners. 


Rage  you  muft  hide,  and  prejudice  lay  down  ; 
A  fatyr’s  fmile  is  (harper  than  his  frown. 


The  bell,  and  indeed  the  only,  method  to  expofe  vice 
and  folly  effedually,  is  to  turn  them  to  ridicule,  and 
hold  them  up  for  public  contempt ;  and  as  it  moll  of¬ 
fends  thefe  objects  of  fatire,  fo  it  leaft  hurts  ourfelves. 
One  pafiion  frequently  drives  out  another ;  and  as  we 
cannot  look  with  indifference  on  the  bad  adhons  of 
men  (for  they  mull  excite  either  our  wrath  or  con- 
tempt),  it  is  prudent  to  give  way  to  that  which  molt 
©ffends  vice  and  folly,  and  leaft  alkas  ourfelves ;  and  to 
fneer  and  laugh,  rather  than  be  angry  and  fcold. 

Burlefque  poetry,  which  is  chiefly  ufed  by  way  of 
drollery  and  ridicule,  falls  properly  to  be  fpoken  of 
under  the  head  of  fatire..  An  excellent  example  of 


The  epigram  is  a  tittle  poem,  or  compofttion  in  verfe,  CWer 
treating  of  one  thing  only ,  and  whofe  dijlinguifbmg  ebaraders  eP1' 

are  brevity,  beauty,  and  point. 

The  word  epigram  fignifies  “  infcnption  ;  lor  epi¬ 
grams  derive  their  origin  from  thofe  inferiptions  placed 
by  the  ancients  on  their  llatues,  temples,  pillars,  tri¬ 
umphal  arches,  and  the  like  ;  which,  at  firfl,  were  very 
fhort,  being  fometimes  no  more  than  a  fingle  word  ; 
but  afterwards,  increafmg  their  length,  they  made  them 
in  verfe,  to  be  the  better  retained  by  the  memory.  This 
Ihort  way  of  writing  came  at  laft  to  be  ufed  upon  any 
occafion  or  fubjeft  ;  and  hence  the  name  of  epigram 
has  been  given  to  any  little  copy  of  verfes,  without  re¬ 
gard  to  the  original  application  of  fuch  poems. 

Its  ufual  limits  are  from  two  to  20  verfes,  though 
fometimes  it  extends  to  50  ;  but  the  Ihorter,  the  better 
it  is,  and  the  more  perfedl,  as  it  partakes  more  ol  the 
nature  and  charader  of  this  kind  of  poem :  befides, 
the  epigram,  being  only  a  fingle  thought,  ought  to  be 
expreffed  in  a  little  compafs,  or  elfe  it  lofes  its  force  and 

fhength.  .  . 

The  beauty  required  in  an  epigram  is  an  hafmony 
and  apt  agreement  of  all  its  parts,  a  fweet  iimplicity* 

and  polite  language.  . 

The  point  is  a  (harp,  lively,  unexpeaed  turn  of  wit, 
with  which  an  epigram  oughtto  be  concluded,  ihere 
are  fome  critics,  indeed,  who  will  not  admit  the  poin 
in  an  epigram  ;  but  require  that  the  thought  be  eftuV l 
diffufed  through  the  whole  poem,  which  is  uiualiy  the 
pra&ice  of  Catullus,  as  the  former  is  that  of  Martia . 

It  is  allowed  there  is  more  delicacy  in  the  manner  o 
Catullus  ;  but  the  point  is  more  agreeable  to  the  gen - 
ral  tafte,  and  feems  to  be  the  chief  cliaradlenllic  Q*  the 


"ThTfortof  poem  admits  of  all  manner  of Tubjefe  of 
provided  that  brevity,  beauty,  and  poin  >  ar  p  ^ .  ddufits* 
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delicacy, 
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ved ;  but  it  is  generally  employed  either  in  praife  or 
fatire. 

Though  the  bell  epigrams  are  laid  to  be  luch  as  are 
comprifed  in  two  or  four  verfes,  we  are  not  to  under¬ 
hand  it  as  if  none  can  be  perfed  which  exceed  thofe 
limits.  Neither  the  ancients  nor  moderns  have  been  fo 
fcrupulous  with  refpeft  to  the  length  of  their  epigrams; 
but,  however,  brevity  in  general  is  always  to  be  ftudied 
in  thefe  compofitions. 

For  examples  of  good  epigrams  in  the  Englilh  lan¬ 
guage,  we  fhall  make  choice  of  feveral  in  the  different 
taftes  we  have  mentioned ;  fome  remarkable  for  their 
delicate  turn  and  fimplicity  of  exprefhon  ;  and  others 
for  their  fait  and  lharpnefs,  their  equivocating  pun,  or 
pleafant  allufion.  In  the  firft  place,  take  that  of  Mr 
Pope,  faid  to  be  written  on  a  glafs  with  the  earl  of 
Chefterfield’s  diamond-pencil. 

Accept  a  miracle,  inftead  of  wit ; 

See  two  dull  lines  by  Stanhope’s  pencil  writ. 

The  beauty  of  this  epigram  is  more  eafily  feen  than 
deferibed ;  and  it  is  difficult  to  determine,  whether  it 
does  more  honour  to  the  poet  who  wrote  it,  or  to  the 
nobleman  for  whom  the  compliment  is  defigned. — The 
following  epigram  of  Mr  Prior  is  written  in  the  fame 
tafte,  being  a  fine  encomium  on  the  performance  of  an 
excellent  painter. 

On  a  Flower ,  painted  by  Varelst. 


T  R  Y.  ajs 

Strange  tears !  ^hofe  pow'r  can  foften  all  Epigram. 

But  that  dear  breail  on  which  they  fall. 

The  epigram  written  on  the  leaves  of  a  fan  by  Dr 
Atterbury,  late  bifhop  of  Rochefter,  contains  a  pretty 
thought,  exprelfed  with  eafe  and  congifenefs,  and  clofed 
in  a  beautiful  manner. 

On  a  Fan. 

Flavia  the  leall  and  flighteft  toy 
Can  with  refiftlefs  art  employ. 

This  fan  in  meaner  hands  would  prove 
An  engine  of  fmall  force  in  love  : 

Yet  fhe,  with  graceful  air  and  mien,. 

Not  to  be  told  or  fafely  feen, 

Directs  its  wanton  motion  fo, 

That  it  wounds  more  than  Cupid’s  bow. 

Gives  coolnefs  to  the  matchlefs  dame. 

To  ev’ry  other  breail  a  flame. 

We  fhall  now  fele6l  fome  epigrams  of  the  biting  and  For  their 
fatirical  kind,  and  fucli  as  turn  upon  the  pun  or 
vogue,  as  the  French  call  it :  in  which  fort  the  point  is 
more  confpicuous  than  in  thofe  of  the  former  charac¬ 
ter. 

The  following  diftich  is  an  admirable  epigram,  ha¬ 
ving  all  the  neceflary  qualities  of  one,  efpecially  point 
and  brevity. 

On  a  Company  of  bad  Dancers  to  good  Mufic . 


When  fam’d  Varelft  this  little  wonder  drew, 
Flora  vouch faf’d  the  growing  work  to  view  : 
Finding  the  painter’s  fcience  at  a  Hand, 

The  goddefs  fnatch’d  the  pencil  from  his  hand. 
And,  finifhing  the  piece,  fhe  fmiling  faid, 
Behold  one  work  of  mine  which  ne'er  JJjall  fade . 


How  ill  the  motion  with  the  mufic  fuits  1 
So  Orpheus  fiddled,  and  fo  danc  d  the  brutes. 

This  brings  to  mind  another  epigram  upon  a  bad 
fiddler,  whicif  we  fhall  venture  to  infert  merely  for  the 
humour  of  it,  and  not  for  any  real  excellence  it  con¬ 
tains. 


Another  compliment  of  this  delicate  kind  lie  has  made 
Mr  Howard  in  the  following  epigram. 

Venus  Mijlaken . 

When  Chloe’s  pi&ure  was  to  Venus  fhown  ; 
Surpris’d,  the  goddefs  took  it  for  her  own. 

And  what,  faid  fhe,  does  this  bold  painter  mean  ? 
When  was  I  bathing  thus,  and  naked  feen  ? 

Pleas’d  Cupid  heard,  and  check’d  his  mother’s  pride: 
And  who’s  blind  now,  mamma  l  the  urchin  cry’d. 
’Tis  Chloe’s  eye,  and  cheek,  and  lip,  and  breaft: 
Friend  Howard’s  genius  fancy’d  all  the  reft. 

Moft  of  Mr  Prior* s  epigrams  are  of  this  delicate  caft, 
and  have  the  thought,  like  thofe  of  Catullus,  diffufed 
through  the  whole.  Of  this  kind  is  his  addrefs 

O 

Fo  Chloe  Weeping . 

♦ 

See,  whilft  thou  weep’ft,  fair  Chloe,  fee 
The  world  in  fympathy  with  thee. 

The  cheerful  birds  no  longer  fmg,  \ 

Each  drops  his  head,  and  hangs  his  wing. 

The  clouds  have  bent  their  bofom  lower. 

And  fhed  their  forrow  in  a  fhow’r. 

The  brooks  beyond  their  limits  flow, 

And  louder  murmurs  fpeak  their  wo  : 

The  nymphs  and  fwains  adopt  thy  cares  ; 

They  heave  thy  fighs,  and  weep  thy  tears. 
Fantaftic  nymph  !  that  grief  fhould  move 
Thy  heart  obdurate  againft  love. 


Fo  a  bad  Fiddler* 

Old  Orpheus  play’d  fo  well,  he  mov’d  Old  Nick  ; 

But  thou  mov’ft  nothing  but  thy  fiddle-ftick. 

One  of  Martial’s  epigrams,  wherein  he  agreeably  ral¬ 
lies  the  foolifh  vanity  of  a  man  who  hired  people  to 
make  verfes  for  him,  and  publifhed  them'  his  own, 
has  been  thus  tranflated  into  Englifh : 

Paul,  fo  fond  of  the  name  of  a  poet  is  grown, 

With  gold  lie  buys  verfes,  and  calls  them  his  own. 

Go  on,  mailer  Paul,  nor  mind  what  the  world  fays, 

They  are  furely  his  own  for  which  a  man  pays. 

Some  bad  writer  having  taken  the  liberty  to  cenfurc 
Mr  Prior,  the  poet  very  wittily  lafhed  his  impertinence 
in  this  Cpigram  : 

While  fafter  than  his  coftive  brain  indites, 

Philo’s  quick  hand  in  flowing  letters  writes. 

His  cafe  appears  to  me  like  honeft  Teague  s. 

When  he  was  run  away  with  by  his  legs. 

Phoebus,  give  Philo  o’er  himfelt  command  ; 

Quicken  his  fenfes,  or  reftrain  his  hand : 

Let  him  be  kept  from  paper,  pen,  and  ink ; 

So  he  may  ceafe  to  writej  and  learn  to  think. 

Mr  Wefley  has  given  us  a  pretty  epigram,  alluding 
to  a  well-known  text  of  Scripture,  on  the  fetting  up  a 
monument  in  Weftminfter  Abbey,  to  the  memory  of 
the  ingenious  Mr  Butler,  author  of  Hudibras . 

I  12  *  While 
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Epitaph. 


P  0  E 

While  Butler,  needy  wretch,  was  yet  alive, 

No  generous  patron  would  a  dinner  give. 

Bee  him  when  ftarv  d  to  death,  and  turn’d  to  dud, 
Prefented  with  a  monumental  bud ! 

The  poet’s  fate  is  here  in  emblem  ftiown  $ 

He  afk’d  for  Bread,  and  he  receiv’d  a  Stone . 


We  (hall  clofe  this  fe&ion  with  an  epigram  written 
on  the  well-known  liory  of  Apollo  and  Daphne,  by  Mr 
Smart, 


When  Phoebus  was  am’rous  and  long’d  to  be  rude, 
Mifs  Daphne  cry’d  Pifh  1  and  ran  fwift  to  the  wood; 
And  rather  than  do  fuch  a  naughty  affair. 

She  became  a  tine  laurel  to  deck  the  god’s  hair. 

The  nymph  was,  no  doubt,  of  a  cold  conftitution  ; 
For,  fure,  to  turn  tree  was  an  odd  refolution  ! 

Yet  in  this  fne  behav’d  like  a  true  modem  fpoufe, 
For  fhe  fled  from  his  arms  to  diftinguifii  his  brows. 


Sect.  XII.  Of  the  Epitaph, 

Character  These  compofitions  generally  contain  fore  eulo- 
of  the  epi-  gium  of  the  virtues  and  good  qualities  of  the  decea- 
V*ih-  fed,  and  have  a  turn  of  ferioufnefs  and  gravity  adapt¬ 
ed  to  the  nature  of  the  fubjed.  '  Their  elegance 
confifts  in  a  nervous  and  exprefiwe  brevity ;  and  fome- 
tiines  they  are  clofed  with  an  epigrammatic  point.  In 
thefe  compofitions,  no  mere  epithet  (properly  fo  call¬ 
ed)  fhould  be  admitted  ;  for  here  llluflration  would  im¬ 
pair  the  llrength,  and  render  the  fentiment  too  diffule 
and  languid.  Words  that  are  fynonymous  are  alfo  to 
be  rejected. 

Though  the  true  charaderiftic  of  the  epitaph  is  fe¬ 
rioufnefs  and  gravity,  yet  we  may  find  many  that  are 
jocofe  and  ludicrous :  Tome  likewife  have  true  metre 
and  rhyme ;  while  others  are  between  profe  and  verfe, 
without  any  certain  meafure,  though  the  words  are  truly 
poetical ;  and  the  beauty  of  this  lalt  fort  is  generally 
heightened  by  an  apt  and  judicious  antithesis.  We 
fliall  give  examples  of  each. 

rJ  he  following  epitaph  on  Sir  Philip  Sydney’s  filler, 
the  counted  of  Pembroke,  faid  to  be  written  by  the  fa¬ 
mous  Ben  Jonfon,  is  remarkable  for  the  noble  thought 
with  which  it  concludes. 


1 74 

Ep’tai  hs 
in  verfe, 
with  re¬ 
marks  up- 
t>n  them. 


On  Mary  Count  eft-dowager  of  Pembroke. 

Underneath  this  noble  marble  hearfe, 

Dies  the  fubjed  of  all  verfe, 

Sidney’s  lifter,  Pembroke’s  mother  : 

Death,  ere  thou  haft  kill’d  another 
Fair,  and  learn’d,  and  good  as  fire, 

Time  fhall  throw  a  dart  at  thee. 


Take  another  epitaph  of  Ben  Jonfon’s,  on  a  beauti¬ 
ful  and  virtuous  lady,  which  lias  been  defervedly  ad¬ 
mired  by  very  good  judges. 


Underneath  this  Hone  doth  lie 
As  much  virtue  as  could  die  ; 
Which  when  alive  did  vigour  <rive 
To  as  much  beauty  as  could  live. 


The  Mowing  epitaph  by  Dr  Samuel  Johnfon,  c 
jmifieian  much  celebrated  for  his  performance,  will  1 
a  comparifon  with  thefe,  or  perhaps  with  any  tb 
©i  the  kind  in  tx»c  Englifh  language. 


T  R  Y. 

Philips!  whofe  touch  harmonious  could  remove 
The  pangs  of  guilty  pow’r  and  haplefs  love, 
Reft  here,  diftreft  by  poverty  no  more  ; 

Find  here  that  calm  thou  gav’ft  fo  oft  before  ; 
Sleep  undifturb’d  within  this  peaceful  fhrine, 
'rill  angels  wake  thee  with  a  note  like  thine. 


Part  II. 

Epitaph. 


It  is  the  juft  obfervation  of  an  eminent  critic,  that 
the  beft  fubjed  for  epitaphs  Is  private  virtue  ;  virtue 
exerted  in  the  fame  circumftances  in  which  the  bulk  of 
mankind  are  placed,  and  which,  therefore,  may  admit 
of  many  imitators.  Pie  that  I133  delivered  his  countiy 
from  oppreflion,  or  freed  the  world  from  ignorance  and 
error,  befides  that  he  ftands  in  no  need  of  monumental 
panegyric,  can  excite  the  emulation  of  a  very  fmali 
number.  The  bare  name  of  fuch  men  anfwers  every 
purpofe  of  a  long  infcription,becaufe  their  achievement* 
are  univerfally  known,  and  their  fame  is  immortal.— 
But  the  virtues  of  him  who  has  repelled  the  tempta¬ 
tions  of  poverty,  and  difdained  to  free  himfelf  from  di- 
ftrefs  at  the  expence  of  his  honour  or  his  confidence,  as 
they  were  pradifed  in  private,  are  fit  to  be  told,  becaufe 
they  may  animate  multitudes  to  the  fame  lirmnefs  of 
heart  and  fteadinefs  of  refolution.  On  this  account, 
there  are  few  epitaphs  of  more  value  than  the  following, 
which  was  written  by  Pope  on  Mrs  Corbet,  who  died 
of  a  cancer  in  her  breaft. 


Here  refts  a  woman,  good  without  pretence, 
Bleft  with  plain  reafon,  and  with  fober  feufe : 
No  con  quell  fhe,  but  o’er  herfelf  deftr’d  ; 

No  arts  elfay’d,  but  not  to  be  admir'd. 
Paflion  and  pride  were  to  her  foul  unknown. 
Convinc’d  that  virtue  only  is  our  own. 

So  unaffeded,  fo  compos’d  a  mind, 

So  firm,  yet  foft,  fo  ftrong,  yet  fo  refin’d, 
Heav’n,  as  its  pureft  gold,  by  tortures  try’d ; 
The  faint  fuftain’d  it,  but  the  woman  dy’d. 


This  epitaph,  as  well  as  the  fecond  quoted  from  Ben 
Jonfon,  has  indeed  one  fault  ;  the  name  is  omitted. 
The  end  of  an  epitaph  is  to  convey  fome  account  of  the 
dead ;  and  to  what  purpofe  is  any  "tiing  told  of  him 
whofe  name  is  concealed  ?  The  name,  it  is  true,  may  be 
inferibed  by  itfelf  upon  the  flone  ;  but  fuch  a  Ihift  of 
the  poet  is  like  that  of  an  unlkilful  painter,  who  is  obli¬ 
ged  to  make  his  purpofe  known  by  adventitious  help. 

Amongft  the  epitaphs  of  a  punning  and  ludicrous 
call,  we  know  of  none  prettier  than  that  which  is  faid 
to  have  been  written  by  Mr  Prior  on  himfelf,  wherein 
he  is  pleafantly  fatirical  upon  the  folly  of  thofe  who 
value  themfclves  upon  account  of  the  long  feries  of  anco 
ftors  through  which  they  can  trace  their  pedigree. 

Nobles  and  heralds,  by  your  leave. 

Here  lie  the  bones  of  Matthew  Prior, 

The  fou  of  Adam,  and  of  Eve  : 

Eet  Bourbon  or  Naflau  go  higher. 

The  following  epitaph  on  a  mifer  contains  a  good 
caution  and  an  agreeable  raillery. 

Reader,  beware  immod’rate  love  of  pelf : 

Here  lies  the  worft  of  thieves,  who  robb'd  himfelf. 

But  Dr  Swift’s  epitaph  on  the  fame  fubjed  is  a  ma- 
iterpiece  of  the  kind. 


Beneath 


Part  U. 

Epitaph. 


o 


Beneath  this  verdant  hillock  lies 
Demer,  the  wealthy  and  the  wife. 

His  heirs,  that  he  might  fkfelv  refl. 

Have  put  his  carcafe  in  a  chdl : 

The  very  cheft,  in  which,  tfiey  fay, 

His  other  Self,  his  money,  lay. 

And  if  his  heirs  continue  kind 
To  that  dear  felf  he  left  behinc* 

I  dare  believe  that  four  in  five 
\\  ill  think  his  better  half  alive. 

We  ftall  give  but  one  example  more  of  this  kind 
which  is  a  merry  epitaph  on  an  old  fiddler,  who  was 

(WC  m2y  fUfP°fc}  f°r  beatinS  time  to  his 

On  Stephen  the  Fiddler. 

Stephen  and  time  are  now  both  even  ; 

Stephen  beat  time,  now  time’s  beat  Stephen. 

S’  ieftYrhvmeTndT  ‘°  ^  f°rt  °f  'Pitaph  which  re- 
tncomiaftic fure  .  At‘  \  ,  as  '1°.ceitain  and  determinate  mea- 

ud  lure  ’  but  where  the  di&ion  mult  be  pure  and  flrone 
every  word  have  weight,  and  the  antithef.s  be  prefef- 
^  in  a  ciear  and  dire&  oppofition.  We  cannot  o-ive 
a  better  example  of  this  fort  of  epitaph  than  thnt^riv 

fteribbey^  ^  PuWy  “  the  cloiilers  of  Weftmia- 

Reader, 

n  t  ii  i  art  a  Briton, 

Behold  this  Tomb  with  Reverence  and  Re-Tret  • 

Here  lie  the  Remains  of  & 

.  Daniel  Pulteney, 

The  kindeft  Relation,  the  trueft  Friend, 

I  he  warmeft  Patriot,  the  worthieft  Man. 

He  exerciled  Virtues  in  this  Are, 

Sufficient  to  have  diitingmfh’d  him  even  in  the  Left. 
Sagacious  by  Nature, 

Induilrious  by  Habit, 

_  Inquifitive  with  Art  : 

e  gam  d  a  complete  Knowledge  of  the  State  of  Britain, 
t  n  ,  .  *orei£n  and  domeftic  : 

In  K°ft.l  ie  ba?kward  Fruit  tedious  Experience, 

In  him  the  early  acquifnion  of  undiffipated  Youth. 

A  v  AHe  fe,rv  d  the  Court  Fvcral  Years  : 

-  broad,  in  the  aufpieious  Reign  of  Queen  A  nne  • 

At  home, in  theRe.gn  of  that  excellentprimTe  K.  George  L 
He  ferved  his  Country  always,  6 

At  Court  independent, 

In  the  Senate  unbiafs’d. 

At  every  Age,  and  in  every  Station  t 
7  his  was  the  bent  of  his  generous  Soul, 
i  his  the  bufinefs  of  his  laborious  Life. 

Public  Men,  and  Public  Things, 

™  Judged  by  one  conftant  Standard, 

The  True  Jnterefl  of  Britain: 

He  made  no  other  Diilinaion  of  Party, 

He  abhorred  all  other. 

Gentle,  humane,  difinterefted,  beneficent, 

He  created  no  Enemies  on  his  own  Account  : 
i’irm,  determin'd,  inflexible. 

He  feared  none  he  could  create  in  the  Caufe  of  Britain. 

T  .  Reader, 

In  this  Misfortune  of  thy  Country  lament  thy  own  : 

For  know, 

Fhe  Lofs  of  fo  much  private  Virtue. 

Is  a  public  calamity. 


try. 

P°!gn:ln} .  fatjr5«  33  wdl  «  extravagant  praife,  EpiS 

may  be  conveyed  in  this  manner,  will  he  feen  by  the - ^ 

following  epitaph  written  by  Dr  Arbuthnot  on  Fran  e  -176 

aSrs: ;  dh,ch  !s  to°  w?  kn°wi,> and  to°  mUCh  eiu 

aumired,  to  need  our  commendation. 

_  Here  continueth  to  rot 

Tb"  Body,of  FRANCIS  CHARTRES, 

\Vlio  with  an  inflexible  Constancv, 

And  inimitable  Uniformity  of  Life, 

Persisted, 

Tn  5  AC,E  ^  ^'RMIT.ES, 

In  the  Prafhce  of  every  Human  Vice, 

Excepting  Prodigality  and  Hypocrisy  • 

His  mfatiable  Avarice  exempted  him  from  thefirff 
His  matchlefs  Impudence  from  the  fecond  * 

Nor  was  he  more  Angular 
In  the  undeviating  Pravhy  of  his  Manner t, 

I  han  fuccefsful 
In  Accumulating  Wealth: 

WhhTT1  ",  RADrE  or  Profession, 

V  hout  Trust  of  Public  Money, 

And  without  Bribe-worthy  Service, 

He  acquired,  or  more  properly  created, 

Ministerial  Estate. 

Url,  1J  Was  the  on!>'  Ferfon  of  hi3  Time 
ho  could  cheat  without  the  Mafk  of  Honesty 

WbenR  mmhAS  ^'mival  Meanness 
A  n  u-  ?°.ffeffed  of  Ten  Thousand  a  year  . 

rjnj  .  Uh  indignant  reader  ! 

pRovinpk  n0t  h‘S  Ijd,e  Ufelefs  t0  Mankind ; 

Providence  conn.v  d  at  his  execrable  defigns, 

Fo  give  to  After-ages 

Of  hovv  fmnll  Fft-°US-PR- °P  and  Example 

W  fmaU  Tftnnation  is  Exorbitant  Wealth' 

BvH-  .tbe  Sight  of  GOD,  ” 

By  His  bellowing  it  on  the  moll  Unworthy  of  all 
Mortals. 

*1  o  the  Memory^ 
of 

SlGNlOR  FiDO, 

An  Italian  of  good  extraftion  ; 

Who  came  into  England, 

Not  to  bite  us,  like  moll  of  his  Countrymen,. 

But  to  gam  an  honeil  Livelihood. 

He  hunted  not  after  Fame, 

Yet  acquir’d  it ; 

Regardlefs  of  the  Praife  of  his  Friends, 

But  moil  fenfible  of  their  Love, 

Though  he  liv’d  amongft  the  Great, 

He  neither  learnt  nor  flatter’d  any  Vice. 

He  was  no  Bigot, 

Though  he  doubted  of  none  of  the  39  Articles, 

And,  if  to  follow  Nature 
And  to  refpea  the  laws  of  Society 
Be  Philofoohy, 

He  was  a  perfect  Philofopher, 

A  faithful  Friend, 

An  agreeable  Companion, 

1 
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A  loving  Huiband, 

Diftinguifli’d  by  a  numerous  offspring. 

All  wbieh  he  liv'd  to  fee  take  good  Courfes. 

In  his  old  Age  he  ret! red 
To  the  houfe  of  a  Clergyman  th£c°"ntl>  ’ 

Where  he  finiflied  las  earthly  Rae  >  . 

And  died  an  Honour  and  an  Example  to  the  whole  Species. 


R  Y. 

Reader, 

This  Stone  is  guiltlefs  of  FtattfO' » 
For  he  to  whom  xt  is  mlsnb  d 
Was  not  a  Man, 

But  a 

Gre-hound. 


Part  HI, 


o 


Part  III-  On  VERSIFICATION. 

•  •  Though  the  five  requifites  above  mentioned  enter  the 

N  this  fubjeft  it  is  meant  to  confine  our  .nqmry  to  of  every  fpecies  of  verfe,  they.  «* ^how^r 

1  T  nun  nr  Greek  hexameters,  and  to  Trench  ana  V  d;ffercnt  rules,  peculiar  to  each  lpecie*. 


sameters,  and  to  French  and  comPofl“0"0  rules,  peculiar  to  each  fpecies. 


177, 
EiTciitials 
of  verfe. 


Latin  or  Greek  hexameters, 

?K  itgz  5£S  si  "of  %s> 


difference  of  time  taken  in  pronouncing.  3d,  the  ana  -  -  .  .  ^  fyllables.  The  voice  indeed  m 

arrangement  of  thefe  fyllables  combined  in  woids.  A  7  P  feft  longer  than  ufual  upon  a  word 

'  ^ . The  .hill 


IK  — -  4  « 

4th,  The  paufes  or  Hops  in  pronouncing 
n ouneing  fyllables  in  a  high  or  a  low  tone 


17s  one,  to  leparaiepcriuua,  <.  ..a .............  - - ,  1  ,  , 

Regulation  rd;n„  t0  the  fenfe  :  another,  to  improve  the  melody 
mi  paufeS  of  verfe ;  and  the  laft,  to  afford  opportunity  for  drawing 
breath  in  reading.  A  paufe  of  the  firft  kind  is  variable, 
being  long  or  ftiort,  frequent  or  lefs  frequent,  as  the 
fenfe  requires.  A  paufe  of  the  fecond  kind,  being  de¬ 
termined  by  the  melody,  is  in  no  degree  arbitrary.  1  he 
laft  fort  is  in  a  meafure  arbitrary,  depending  on  the  UFXAMETER  Lines,  as  to  time,  are  all  of  Hexameter 

reader’s  command  of  breath.  But  as  one  cannot  read  I.  eauivalent  to  the  time  taken  m™-faof 

with  graee,  unlefs,  for  drawing  breath,  opportunity  be  the  fame  length  ,  being  ft  Qr  twenty.four  fl»ort.the.'*e.eb 

taken  of  a  paufe  in  the  fenfe  or  in  the  melody  ,  this  paufe  ™  ^  confift  of  feventeen  fyllables ;  “  n5  con- 

cucrht  never  to  be  diftinguiffied  from  the  others;  and  .  '  r  j  •  ^ver  has  fewer  ftft  of 


that  bears  an  nnpoi  Lam.  - - 

nouncing  lyuuuira  ...  -  ■■■»••  —  -  —  r  ;f  humour  the  fenfe,  and  is  not  neceffary  tor  mco  )• 

firft  mentioned  are  obvioufly  effentialto  verfe  :  i  y  nQt  more  neceffary  for  melody  oceurs  with  refpeft 

of  them  be  wanting,  there  cannot  be  that  higher  deg  afcentmg,  fimilar  to  that  now  mentioned :  A  woid 


low  the  Key-note.  ,  ■  .  , 

We  are  now  fufficiently  prepared  for  particulars  ,  be¬ 
ginning  with  Latin  or  Greek  hexameter,  which  je  the 
fame.  The  obfervations  upon  this  fpecies  of  verfe  will 
come  under  the  four  following  heads  ;  number,  arrang  - 
ment,  paufe,  and  accent ;  for  as  to  quantity,  what  .is 
obferved  above  may  fuffice. 


i  So 


the  paufes  of  fenfe  and  of  melody,  it  may  be  affirmed 
without  hefitation,  that  their  coincidence  in  verfe  is  a 
capital  beauty  :  but  as  it  cannot  be  expe&ed,  in  a  long 
work  efpecially,  that  every  line  ffiould  be  fo  perfe&  ;  we 
ffiall  afterward  have  occafion  to  fee,  that,  unlefs  the 


Lar  anu  nut  ijmjiivHuw  ...  — 

than  thirteen :  whence  it  follows,  that  where  the  fyl¬ 
lables  are  many,  the  plurality  muft  be  ftiort ;  where  tew, 
the  plurality  muft  be  long.  > 

This  line  is  fufceptible  of  much  variety  as  to  the  iuc- 
ceffion  of  long  and  fhort  fyllables.  It  is,  however,  u. 


ffiall  afterward  have  occaiion  to  lee,  that,  unlels  tne  cemon  oi  iung  <uiu.  ’  ...  .  • 

reader  be  uncommonly  Ikilful,  the  paufe  neceffary  for  the  jefted  to  laws  that  confine  its  varie  y  •  ns 

fenfe  muft  often,  in  fome  degree,  be  facrificed  to  the  verfe-  limits:  and  for  afcertainmg  thefe  inn  s,  g  .  , 

paufeTand  the  latter  fometimes  to  the  former.  have  invented  a  rule  by  daftyles  and  fpondees,  which 

1  The  pronouncing  fyllables  in  a  high  or  low  tone  con-  they  denominate  feel.  .  r  feet 

tributes  alfo  to  melody.  In  reading,  whether  verfe  or  Among  the  ancient  Greeks  and  Rom  n  ,  ^ 

profe,  a  certain  tone  is  affumed,  which  may  be  called  the  regulated  the  pronunciation,  which  they  ^  , 

L'-noie  ;  and  in  that  tone  the  bulk  of  the  words  are  doing  among  us  ;  of  which  the  reafon  will  be  di 

founded.  Sometimes  to  humour  the  fenfe,  and  fome-  from  the  explanation  that  we  fhall  give  ot  the  &  g 

times  the  melody,  a  particular  fyllable  is  founded  in  a  aecent.  We  ftiall  at  prefent  content  our  eves  w 

higher  tone,  and  this  is  termed  accenting  a  fx liable,  or  pointing  out  the  difference  between  our  pronuncia 
^  .  .  -v  ^  r\  „  r> _ _  fbu  Ei-ft  imp  or  Virgins 


graeing  it  with  an  accent.  Oppofed  to  the  accent  is  the 
cadence,  which,  however,  being  entirely  regulated  by 
the  fenfe,  hath  no  peculiar  relation  to  verfe.  The  ca- 
ftence  is  a  falling  of  the  voice  below  the  key-note  at  the 
clofe  of  every  period  ;  and  fo  little  is  it  effential  to  verfe, 
that  in  correct  reading  the  final  fyllable  of  every  line  is 
accented,  that  fyllable  only  exeepted  which  clofes  the 
period,  where  the  fenfe  requires  a  cadence. 


pUlllUlljJ  will  L11C  yj  I  \Tm  *1-* 

and  that  of  the  Romans  in  the  firft  line  or  Virgn  s 
eelogues,  where  it  is  fcarcely  credible  how  much  we 
pervert  the  quantity. 

Tit'yre  tu  pat  ulae  recubans  fub  teg  mine  ffigi* 

It  will  be  acknowledged  by  every  reader  who  has  an  ear, 
that  we  have  placed  the  accentual  marks  upon  every 
fyllable,  and  the  letter  of  every  fyllable,  that 
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VerGfic*'  liftman  marks  with  the  tflus  of  his  voice  when  he  recites 
the  line.  But,  as  will  be  feen  prefently,  a  fyllable 
which  is  pronounced  with  the  ftrefs  of  the  voice  upon 
a  confonant  is  uttered  in  the  fhorteft  time  poffible. 
Hence  it  follows,  that  in  this  verfe,  as  recited  by  us, 
there  are  but  two  long  fyllables,  tu  and  fa  ;  though  it 
is  certain,  that,  as  recited  by  .a  Roman,  it  contained  no 
fewer  than  eight  long  fyllables. 

Tftyre  |  tu  patujlae  r'vcu|bans  fub  |  tegmine  |  fagi. 

But  though  to  pronounce  it  in  this  manner  with  the 
voice  dwelling  on  the  vowel  of  each  long  fyllable  would 
undoubtedly  be  corred,  and  preferve  the  true  movement 
of  the  verfe,  yet  to  an  Englift  ear,  prejudiced  in  behalf  - 
of  a  different  movement,  it  founds  fo  very  uncouth, 
that  Lord  Karnes  has  pronounced  the  true  feet  of  the 
Greek  and  Roman  verfes  extremely  artificial  and  com¬ 
plex  ;  and  has  fubftituted  in  their  Head  the  following 
rules,  which  he  thinks  more  fimple  and  of  more  eafy 
application,  i  ft,  The  line  muft  always  commence  with 
a  long  fyllable,  and  clofe  with  two  long  preceded  by 
two  fhort.  2d,  More  than  two  fliort  can  never  be  found 
together,  nor  fewer  than  two.  And,  3d,  Two  long 
fyllables  which  have  been  preceded  by  two  fhort  cannot 
alfo  be  followed  by  two  fhort.  Thefe  few  rules  fulfil 
all  the  conditions  of  a  hexameter  line  with  relation  to 
order  or  arrangement.  For  thefe  again  a  fingle  rule 
may  be  fubftituted,  which  has  alfo  the  advantage  of  re¬ 
gulating  more  affirmatively  the  conftrudtion  of  every 
part.  To  put  this  rule  into  words  with  perfpicnity,  a 
hint  is  taken  from  the.  twelve  long  fyllables  that  com- 
pofe  an  hexameter  line,  to  divide  it  into  twelve  equal  parts 
or  portions,  being  each  of  them  one  long  fyllable  or  two 
fhort.  The  rule  then  is  ;  “  The  I  ft,  3d,  5th,  7th,  9th, 
nth,  and  12th  portions,  muft  each  of  them  be  one 
long  fyllable  ;  the  10th  muft  always  be  two  fhort  fyl- 
lables ;  the  2d,  4th,  6th,  and  8th,  may  cither  be  one 
long  or  two  fhort.”  Or  to  exprefs  the  thing  ftill  more 
ffiortly,  “  The  2d,  4th,  6th,  and  8th  portions  may  be 
one  long  fyllable  or  two  fhort ;  the  10th  muft  be  two 
fhort  fyllables  ;  all  the  reft  muft  confift  each  of  one  long 
fyllable. ”  This  fulfils  all  the  conditions  of  an  hexame¬ 
ter  line,  and  comprehends  all  the  combinations  of  dadyles 
and  fpondees  that  this  line  admits. 

Next  in  order  comes  the  paufe.  At  the  end  of  every 
hexameter  hexameter  line,  every  one  muft  be  fenfible  of  a  complete 
or  Pau^e  5  ^ie  caufe  of  which  follows.  The 
fpeft  to"  ^wo  ^ori£  fyllables  preceded  by  two  fhort,  which  always 
SielcOy  and  clofe  an  hexameter  line,  are  a  fine  preparation  fora 
paufe  :  for  long  fyllables,  or  fyllables  pronounced  flow, 
refembling  a  flow  and  languid  motion  tending  to  reft, 
naturally  incline  the  mind  to  reft,  or,  which  is  the  fame, 
to  paufe  ;  and  to  this  inclination  the  two  preceding  fhort 
fyllables  contribute,  which,  by  contrail,  make  the  flow 
pronunciation  of  the  final  fyllables  the  more  confpicuous. 
Befide  this  complete  clofe  or  full  paufe  at  the  end,  others 
are  alfo  requifite  for  the  fake  of  melody  ;  of  which  two 
are  clearly  difcoverable,  and  perhaps  there  may  be  more. 
The  longeft  and  moft  remarkable  fucceeds  the  5th  por¬ 
tion  :  the  other,  which,  being  fhorter  and  more  faint, 
may  be  called  the  femipaufe,  fucceeds  the  8th  portion. 
So  llriking  is  the  paufe  firft  mentioned,  as  to  be  diftin- 
guifhed  even  by  the  rudeft  ear  :  the  monkifh  rhymes 
arc  evidently  built  upon  it ;  in  which,  by  an  invariable 
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rule,  the  final  word  always  chimes  with  that  which  Ve^^lca' 
immediately  precedes  the  paufe  :  *  — w  — *■ 

De  plandu  cudo  ||  metruin  cum  carmine  nudo 

Mingere  cum  bumbis  ||  res  eft  faluberrima  lumbis. 

The  difference  of  time  in  the  paufe  and  femipaufe 
occafions  another  difference  not  lefs  remarkable  ;  that 
it  is  lawful  to  divide  a  word  by  a  femipaufe,  but  never 
by  a  paufe,  the  bad  effed  of  which  is  fenfibly  felt  in  the 
following  examples  : 

Effufus  labor,  at||que  inmitis  rupta  Tyranni 
Again  ; 

Obfervans  nido  im|I plumes  detraxit;  at  ilia 
Again : 

Loricam  quam  De||moleo  detraxerat  ipfe 

The  dividing  a  word  by  a  femipaufe  has  not  the  fame 
bad  effed : 

Jamque  pedem  referens  ||  cafus  efvaferat  omnes. 

Again  : 

Qualis  populea  ||  moerens  Philo|mela  fub  umbra 
Again  : 

Luderc  que  vellem  ||  calamo  per]mifit  agrefti. 

Lines,  however,  where  words  are  left  entire,  without 
being  divided  even  by  a  femipaufe,  run  by  that  means 
much  the  more  fweetly. 

Nec  gemere  acrea  ||  ceffabit  |  turtur  ab  ulmo. 

Again  : 

Quadrupedante  putrem  ||  fonitu  quatit  |  ungula  campunv 
Again  : 

Eurydicen  toto  ||  referebant  |  flumine  ripae. 

The  reafon  of  thefe  obfervations  will  be  evident  upon 
the  ftighteft  refledion.  Between  things  fo  intimately 
conneded  in  reading  aloud  as  are  fenfe  and  found,  every 
degree  of  difeord  is  unpleafant :  and  for  that  reafon  it 
is  a  matter  of  importance  to  make  the  mufical  paufes 
coincide  as  much  as  poffible  with  thofe  of  fenfe  ;  which 
is  requifite  more  efpecially  with  refped  to  the  paufe,  a 
deviation  from  the  rule  being  lefs  remarkable  in  a  femi¬ 
paufe.  Confi dering  the  matter  as  to  melody  folely,  it 
is  indifferent  whether  the  paufes  be  at  the  end  of  words 
or  in.  the  middle  ;  but  when  we  carry  the  fenfe  along, 
it  is  difagreeable  to  find  a  word  fplit  into  two  by  a  paufe,. 
as  if  there  were  really  two  words  :  and  though  the  aif- 
agreeablenefs  here  be  conneded  with  the  fenfe  only,  it 
is  by  an  eafy  tranfition  of  perceptions  transferred  to  the 
found ;  by  which  means  we  conceive  a  line  to  be  harfli 
and  grating  to  the  ear,  when  in  reality  it  is  only  fo  to 
the  underftanding.. 

To  the  rule  that  fixes  the  paufe  after  the  5  th  portion 
there  is  one  exception  and  no  more.  If  the  fyllable 
fucceeding  the  5th  portion  be  fliort,  the  paufe  is  fome* 
times  poftponed  to  it ; 

Pupillis  quos  dura  ||  premit  cuftodia  matrum 
Again : 

•  In  terras  opprefta  |]  gravi  fub  religione 
Again  : 

Et  quorum  pars  magna  ||  fui ;  quis  talia  fando 

This  contributes  to  diverfify  the  melody ;  and,  where  the^ 
words  are  fmooth  and  liquid,  is  not  ungraceful ;  as  in 
the  following  examples ;  - 

Farmofanr. 
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Formofam  refonare  |j  doccs  Amaryllida  fylvas 
Again : 

Agricolas,  quibus  ipfa  ||  procul  difcordibus  armis 

If  this  paufe,  placed  as  aforefaid  after  the  fhort  fyl- 
lable,  happen  alfo  to  divide  a  word,  the  melody  by  thefe 
circumflances  is  totally  annihilated.  Witnefs  the  fol¬ 
lowing  line  of  Ennius,  which  is  plain  profe  : 

Romx  moenia  terru||it  impigerj  Hannibal  armis, 

J  8lr  _ 

Senfe.  Hitherto  the  arrangement  of  the  long  and  fhort  fyl¬ 
lables  of  an  hexameter  line  and  its  different  paufes  have 
been  confide  red  with  refpect  to  melody :  but  to  have  a 
juft  notion  of  hexameter  verfe,  thefe  particulars  muft  alfo 
he-confidered  with  rcfpeft  to  fenfe.  There  is  not  per¬ 
haps  in  any  other  fort  of  verfe  fuch  latitude  in  the  long 
and  fhort  fyllables  ;  a  circumftance  that  contributes 
greatly  to  that  richnefs  of  melody  which  is  remarkable 
in  hexameter  verfe,  and  which  made  Ariftotle  pronounce 
*  Poet.  that  an  epic  poem  in  any  other  verfe  would  not  fucceed*. 

cap.  aj  One  defeft,  however,  muft  not  be  diffembled,  that  the 

fame  means  which  contribute  to  the  richnefs  of  the  me¬ 
lody  render  it  lefs  fit  than  feveial  ether  forts  for  a  nar¬ 
rative  poem.  There  cannot  be  a  more  artful  contrivance, 
as  above  obferved,  than  to  clofe  an  hexameter  line  with 
two  long  fyllables  preceded  by  two  fhort  :  but  unhap¬ 
pily  this  conftru&ion  proves  a  great  embarraffment  to 
the  fenfe  ;  which  will  thus  be  evident.  A  s  in  general 
there  ought  to  be  a  flricft  concordance  between  the 
thought  and  the  words  in  which  it  is  drefled ;  fo,  in 
particular,  every  clofe  in  the  fenfe  ought  to  be  accom¬ 
panied  with  a  clofe  in  the  found.  In  profe  this  law 
may  be  ftriftly  obferved,  but  in  verfe  the  fame  ftriftnefs 
would  occafion  infupei-able  difficulties.  Willing  to  fa- 
crifiipe  to  the  melody  of  verfe  fome  fhare  of  the  concord¬ 
ance  between  thought  and  expreffion,  we  freely  excufe 
the  reparation  of  the  mufical  paufe  from  that  of  the  fenfe 
during  the  courfe  of  a  line  ;  but  the  clofe  of  an  hexa¬ 
meter  line  is  too  confpicuous  to  admit  this  liberty  :  for 
which  reafon  there  ought  always  to  be  fome  paufe  in 
the  fenfe  at  the  end  of  every  hexameter  line,  were  it 
but  fuch  a  paufe  as  is  marked  by  a  comma ;  and  for  the 
fame  reafon  there  ought  never  to  be  a  full  clofe  in  the 
fenfe  but  at  the  end  of  a  line,  beeaufe  there  the  melody 
is  clofed.  An  hexameter  line,  to  preferve  its  melody, 
cannot  well  admit  any  great  relaxation  ;  and  yet,  in  a 
narrative  poem,  it  is  extremely  difficult  to  adhere  ftrktly 
to  the  rffie  even  with  thefe  indulgences.  Virgil,  the 
chief  of  poets  for  verfification,  is  forced  often  to  end  a 
line  without  any  clofe  in  the  fenfe,  and  as  often  to  clofe 
the  fenfe  during  the  running  of  a  line  ;  though  a  clofe 
m  the  melody  during  the  movement  of  the  thought,  or 
a  clofe  in  the  thought  during  the  movement  of  the  me- 
183  lody,  cannot  be  agreeable. 

,  Th,e  accfnt>  which  we  proceed,  is  not  lefs  effential 
it.  than. the  °th<;r  wrcumftance.  above  handled.  II y  a  good 

Til  n  Wc!r,e  dme,TCr’  that  in  eveT  Une  there  if  one 
TW  f  U  Mngv^abe  r'°rr  the  reft  by  a  capital  accent ; 
long  7  ’  mg  thC  fCVenth  P°rt:°n>  is  invariably 

^Nec  bene  promeritis  ||  capitur  nec|  tangitur  ira 

Again/'111  ftd  t0t°  11  Sen!U'm  fe  I  Credere  “undo 
Qual'is  fpelunca  ||  fubito  comjmota  columba 


tions 

accent. 
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In  thefe  examples  the  accent  is  kid  upon  the  Idt  fyl,  Veififka- 
lable  of  a  word  ;  which  is  favourable  to  the  melody  in  tlon 
the  following  refpetft,  that  the  paufe,  which  for  the  fake 
of  reading  diltin&ly  muft  follow'  every  word,  gives  op¬ 
portunity  to  prolong  the  accent.  A  nd  for  that  reafon, 
a  line  thus  accented  has  a  more  fpirited  air  than  w-hen 
the  accent  is  placed  on  any  other  fyllablc.  Compare 
the  foregoing  lines  with  the  following. 

Alba  neque  Affyrio  ||  fueatur  |  lana  veneno 
Again  : 

Panditur  interea  |[  domus  <5mnipotentis  Olympi 
Again  : 

Olli  fedato  [[  refpondit  |  corde  Latinus. 

I11  lines  where  the  paufe  comes  after  the  fhort  fyllabk 
fucceeding  the  5th  portion,  the  accent  is  difplaced,  and 
rendered  lefs  fenfible  :  it  feems  to  be  fplit  into  tw'o,  and 
to  be  laid  partly  on  the  5th  portion,  and  partly  on  the 
7  th,  its  ufual  place  ;  as  in 

Nuda  genu,  nodoque  ||  finus  coljlefta  fiuentes. 

Again  : 

Formofam  refonare  ||  doccs  Amar'yllida  fvlvas. 

Befide  this  capital  accent,  {lighter  accents  are  laid 
upon  other  portions  ;  particularly  upon  the  4U1,  unleft 
where  it  confifts  of  two  fhort  fyllables  ;  upon  the  9th, 
which  is  always  a  long  fyllable  ;  and  upon  the  1  ith, 
where  the  line  concludes  with  a  monofyllable.  Such 
conclusion,  by  the  by,  impairs  the  melody,  and  for  that 
reafon  is  not  to  be  indulged  unlefs  where  it  is  expreffive 
of  the  fenfe.  1  he  following  lines  are  marked  with  all 
the  accents. 

Ludere  quae  vellem  calamo  permifit  agrefti 
Again  : 

Et  duras  quercus  fudabunt  rufeida  mella 
Again  : 

Parturiunt  montes,  nafcctur  ridiculus  mus. 

lvefie£Hng  upon  the  melody  of  hexameter  verfe,  we 
find,  that  order  or  arrangement  doth  not  conftitute  the 
whole  of  it :  for  wffien  we  compare  different  lines,  equally 
regular  as  to  the  fucceffion  of  long  and  fhort  fyllables, 
the  melody  !s  found  in  very  different  degrees  of  per- 
je&ion  ;  winch  is  not  occafioned  by  any  particukr  com- 
bmation  of  dadyles  and  fpondees,  or  of  long  and  fhort 
fyllables,  beeaufe  we  find  lines  where  dadyles  prevail, 
and  lines  where  fpondees  prevail,  equally  melodious.  Of 
the  former  take  the  following  inftance  : 

Atneaoum  genitrix  hominum  divumque  voluntas. 

Of  the  latter  :  1 

Molli  paulatim  flavefcet  campus  arifta. 

V/hat  can  be  more  different  as  to  melody  than  the  two 
o  owing  lines,  wh  ch,  however,  as  to  the  fucceffion  of 

on0  an  tort  yllables,  arc  conitructed  precifely  in  the 
lame  manner  ?  1  J 

SPAni'f  Aft'  ,  SP,,n'-  Spond. 

Ad  talos  ffola  drnnffa  et  circumdata  palla.  Hor. 

Riond.  Daft.  Spni>d.  Siond.  Daft,  S,w>,,l. 

I  lacatumque  nitet  diffufo  lumine  celum.  Lucret. 

In  die  former,  the  paufe  falls  in  the  middle  of  a  word, 

VVS  a  £reat  blemifh,  and  the  accent  is  dilturbed  by 

the  an  7  °f  thrC  V°wd  *  uP°n  the  Particle  I„ 
latter,  the  paufes  and  the  accent  are  all  of  them 

diftinft 
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Verfifca.  diftinft  ancl  full :  there  is  no  elifion  :  and  the  words 
tloU-  are  more  liquid  and  founding.  In  thefe  particulars 
v  confifts  the  beauty  of  an  hexameter  line  with  refpeft  to 
melody ;  and  by  negletling  thefe,  mafiy  lines  in  the 
fatires  and  epiftles  of  Horace  are  lefs  agreeable  than 
.plain  profe  ;  for  they  are  neither  the  one  nor  the  other 
in  perfe&ion.  To  draw  melody  from  thefe  lines,  they 
muft  be  pronounced  without  relation  to  the  fenfe :  it 
mud;  not  be  regarded  that  words  are  divided  by  paufes, 
'nor  that  harih  elifions  are  multiplied.  To  add  to  the 
•account,  profaic  low-founding  words  are  introduced ; 
and,  which  is  ftill  worfe,  accents  are  laid  on  them.  Of 
\fuch  faulty  lines  take  the  following  inftances. 

Candida  re&aque  (it,  munda  haftenus  fit  neque  longa. 

Jupiter  exclamat  fimul  atque  audirit ;  at  in  fe 

Cuflodes,  le&ica,  ciniflones,  parafitse 

Dptimus  eft  modulator,  ut  Alfenus  Vafer  omni 

Nunc  illud  tantuitt  quxram,  meritone  tibi  fit. 

Thefe  obfervations  on  paufes  and  femi-paufes,  and  on 
the  ftrudlure  of  an  hexameter  line,  are  doubtlefs  inge¬ 
nious ;  but  it  is  by  no  means  certain  that  a  ftridl  at¬ 
tention  to  them  Would  afiift  any  man  in  the  writing  of 
Tuch  verfes  as  would  have  been  pleafing  to  a  Roman  ear. 
Many  of  his  Lordfifip’s  rules  have  no  other  foundation 
than  what  refts  on  our  improper  mode  of  accenting  La* 
tin  words  ;  which  to  Virgil  or  Lucretius  would  pro* 
bably  have  been  as  offenfive  as  the  Scotch  acCent  is  to  a 
native  of  Middlefex. 

II.  Next  in  order  comes  English  heroic  verse  5 
which  fhall  be  examined  under  the  heads  of  number ,  ac - 
cent ,  quantity ,  movement  and  paufe .  Thefe  have  been 
treated  in  fo  clear  and  mafterly  a  manner  by  Sheridan 
in  his  Art  of  Reading,  that  we  fhall  have  little  more 
to  do  than  abridge  his  doftrine,  and  point  out  the  few 
inftances  in  which  attachment  to  a  fyftem  and  partiality 
to  his  native  tongue  feem  to  have  betfoyed  him  into 
error,  or  at  leaft  made  him  carry  to  an  extreme  what  is 
juft  only  when  ufed  with  moderation* 

*  Art  tf  Numbers,  in  the  ftri&  feftfe  of  the  word*,  whether 

with  regard  to  pcetry  or  mufic,  confift  in  certain  im- 
°  lu  preflions  made  on  the  eaf  at  ftated  and  regular  diftances. 
The  lowefl  fpecies  of  numbers  is  a  double  ftroke  of  the 
fame  note  or  found,  repeated  a  certain  number  of  times, 
at  equal  diftances*-  The  repetition  of  the  fame  Jingle 
note  in  a  continued  feries,  and  exa&ly  at  equal  diftances* 
like  the  tickling  of  a  clock,  has  in  it  nothing  humerous; 
but  the  fame  note,  twice  ftruck  a  'certain  number  of 
times,  with  a  paufe  between  each  repetition  of  double 
the  time  of  that  between  the  jlrokes ,  is  numerous.  The 
reafon  is,  that  the  pleafure  anting  from  numbers ,  con¬ 
fifts  in  the  obfervation  of  proportion  ;  now  the  repeti¬ 
tion  of  the  fame  note,  in  exa&ly  the  fame  intervals ,  will 
admit  of  no  proportion.  But  the  fame  note  twice  ftruck, 
with  the  paufe  of  one  between  the  two  ftrokes,  and  re¬ 
peated  again  at  the  diftance  bf  a  paufe  equal  to  two , 
admits  of  the  proportional  meafurement  in  the  paufes  of 
two  to  witf,  to  which  time  can  be  beaten,  and  is  the  low- 
til  and  fimpleft  fpecies  of  numbers.  It  may  be  exem¬ 
plified  on  the  drum,  as  tu  m-tu'm-tu'm-tu'm-tu'm-tu'm, 
&c. 

“  The  next  progrefiion  of  numbers  is,  when  the  fame 
note  is  repeated,  but  in  fuch  a  way  as  that  one  makes  a 
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more  fenfible  impreffion  on  the  ear  than  the  other,  by 
being  more  forcibly  ftruck,  and  therefore  having  a  great¬ 
er  degree  of  loudnefs  ;  as  ti-tu'm— ti-tu'm  ;  or,  tu'm  ti 
— tu'm-ti  :  or  when  two  weak  notes  precede  a  more 
forcible  one,  as  tl-ti-tu'in— ti-ti-tu'm ;  or  when  the 
weak  notes  follow  the  forcible  one,  tu'm-ti-ti—tuhn- 
ti-ti. 


“  In  the  firft  and  lowed  fpecies  of  numbers  which 
we  have  mentioned,  as  the  notes  are  exactly  the  fame 
in  every  tefpeft,  there  can  be  no  proportion  obferved 
but  in  the  time  of  the  paufes.  In  the  fecond,  which 
rifes  in  a  degree  juft  above  the  other,  though  the  notes 
are  dill  the  fame,  yet  there  is  a  diverfity  to  be  obferved 
in  their  refpe&ive  loudnefs  and  foftnefs,  and  therefore  a 
meafnrable  proportion  of  the  quantity  of  found.  In 
them  we  muft  likewife  take  into  confi deration  the  order 
of  the  notes,  whether  they  proceed  from  ftrong  to  weak* 
or  from  weak  to  ftrong  ;  for  this  diverfity  of  order  00 
cafions  a  great  difference  111  the  imprefiions  made  upon 
the  ear,  and  in  the  effe&s  produced  upon  the  mind. 

To  exprefs  the  diverfity  of  order  in  the  notes  in  all  its 
feveral  kinds,  the  common  term  movement  may  be  ufed* 
as  the  term  meafure  will  properly  enough  exprefs  the  dif¬ 
ferent  proportions  of  time  both  in  the  paufes  and  in  the 
notes.,, 

For  it  is  to  be  obferved,  that  all  notes  are  not  of  the. 
fame  length  or  on  the  fame  key.  In  poetry,  as  well  as 
in  mufic,  notes  may  be  high  or  low,  flat  or  fharp  ;  and 
feme  of  them  may  be  prolonged  at  pleafure.  “  Poetic 
numbers  are  indeed  founded  upon  the  very  fame  prin¬ 
ciples  with  thofe  of  the  mufical  kind,  and  are  governed 
by  fimilar  laws  (fee  Music).  Proportion  and  order  are 
the  fources  of  the  pleafure  which  we  receive  from  both; 
and  the  beauty  of  each  depends  upon  a  due  obfervation 
of  the  laws  of  meafure  and  movement.  The  effential 
difference  between  them  .is,  that  the  matter  of  the  one 
is  articulate,'  that  of  the  other  inarticulate  founds  :  but 
fyllables  in  the  one  correfpond  to  notes  in  the  other  ; 
poetic  feet  to  mufical  bars  ;  and  verfes  to  ftrains  ;  in 
a  word,  they  have  all  like  properties,  and  are  governed 
by  laws  of  the  fame  kind* 

“  From  what  has  been  faid,  it  is  evident,  that  the 
ejfence  of  numbers  confifts  in  certain  imprefiions  made  on 
the  mind  through  the  ear  at  ftated  and  regular  diftances 
of  time,  with  an  obfervation  of  a  relative  proportion  ill 
thofe  diftances  $  and  that  the  other  circumftances  of 
long  or  ftiort  in  fyllables,  or  diverfity  of  notes  in  utter¬ 
ing  them,  are  not  effentials  but  only  accidents  of  poetic 
numbers.  Should  this  be  queftioned,  the  obje&or  might 
be  filenced  by  having  the  experiment  tried  on  a  drum, 
on  which,  although  it  is  incapable  of  producing  long 
or  fhort,  high  or  low  notes,  there  is  no  kind  of  metre 
which  may  not  be  beat.  That,  therefore,  which  regu¬ 
lates  the  feries  and  movement  of  the  imprefiions  given 
to  the  ear  by  the  recitation  of  an  Englifh  verfe,  muft, 
when  properly  difpofed,  conftitute  the  effence  of  Eng¬ 
lifh  poetic  numbers  ;  but  it  is  the  accent  which  parti¬ 
cularly  impreffes  the  found  of  certain  fyllables  or  letters 
upon  the  ear ;  for  in  every  word  there  is  a  fyllable  or 
letter  accented.  The  necefiity  and  ufe  of  the  accent, 
as  well  in  profe  as  in  Verfe,  we  fhall  therefore  proceed 
to  explain* 

u  A&  words  may  be  formed  of  various  numbers  of 
fyllables,  from  one  up  to  eight  or  nine*,  it  was  necef-  #  Art  of 
far y  that  there  fliould  be  fome  peculiar  mark  to  diftin- 
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verfifica.  guifli  words  from  disjointed  fyllables,  othenvife  fpeech 
fon.  would  be  nothing  but  a  continued  fucceffion  of  fy  lables 

— v - 1  conveying  no  ideas.  This  diftinaion  of  one  word  from 

another  might  be  made  by  a  perceptible  jpaufe  at  the 
end  Of  each  in  fpeaking,  analagous  to  the  d.ltance  made 
between  them  in  writing  and  in  -printing,  but  thele 
paufes  would  make  difcourie  difguftingly  tedious ;  and 
though  'they  might  render  words  fufficiently  diftindt, 
the/would  make  the  meaning  of  fentences  extremely 
confufed.  Words  might  alio  be  diftinguilhed  from  each 
other,  anfl  from  a  colle&ion  of  detached  fyllables,  by  an 
elevation  or  depreffion  of  the  voice  upon  one  lyllable  ot 
each  word  ;  and  this,  as  is  well  known  to  the  learned, 
was  the  pradice  of  the  Greeks  and  Romans.  But  the 
En^lilh  tongue  has  for  this  purpofe  adopted  a  mark  ol 
theWieft  and  fimplell  kind,  which  is  called  accent.  By 
accent  is  meant,  a  certain  flrefs  of  the  voice,  upon  a 
particular  letter  of  a  fyllable,  which  diflinguilhes  it  from 
the  reft,  and  at  the  fame  time  diftinguilhes  the  fyllable 
Jtfelf  to  which  it  belongs  from  the  other  fyllables  which 
compofe  the  word.  Thus,  in  the  word  half  it,  the  ac- 
'  cent  upon  the  b  diftinguilhes  that  letter  from  the  others, 
and  the  firft  fyllable  from  the  laft  ;  add  more  fyllables 
to  it,  and  it  will  ftill  do  the  fame,  as  hab'italle.  '  In 
the  word  accept,  the  p  is  the  diftinguilhed  letter,  and 
the  fyllable  which  contains  it  the  diftinguilhed  fyllable; 
but  if  we  add  more  fyllables  to  it,  as  in  the  word  ac¬ 
ceptable ,  the  feat  of  the  accent  is  changed  to  the  firll 
fyllable,  of  which  c  is  the  diftinguilhed  letter.  Every 
word  in  our  language  of  more  fyllables  than  one  has 
one  of  the  fyllables  diftinguilhed  from  the  reft  in  this 
manner,  and  every  monofyllable  has  a  letter.  Thus, 
in  the  word  hat'  the  t  is  accented,  in  hate  the  vowel  a , 
in  cub1  the  b ,  and  in  cube  the  u  :  fo  that  as  articulation 
is  the  effence  of  fyllables,  accent  is  the  effence  of  words ; 
which  without  it  would  be  nothing  more  than  a  mere 
fucceffion  of  fyllables.” 

We  have  faid,  that  it  was  the  pra&ice  of  the  Greeks 
and  Romans  to  elevate  or  deprefs  their  voice  upon  one 
fyllable  of  each  word.  In  this  elevation  or  depreffion 
confifted  their  accent;  but  the  Englilh  accent  coniifts  in 
the  mere  ftrefs  of  the  voice,  without  any  change  of  note. 
u  Among  the  Greeks,  all  fyllables  were  pronounced  ei¬ 
ther  in  a  high,  low,  or  middle  note  ;  or  elfe  in  a  union 
of  the  high  and  low  by  means  of  the  intermediate. 
The  middle  note,  which  was  exactly  at  an  equal  di- 
llance  between  the  high  and  the  low,  was  that  in  which 
the  unaccented  fyllables  were  pronounced..  But  eveiy 
word  had  one  letter,  if  a  monofyllable  ;  or  .one  fyllable, 
if  it  coniifted  of  more  than  one,  diftinguilhed  from  the 
reft  ;  either  by  a  note  of  the  voice  perceptibly  higher 
than  the  middle,  note,  which  was  called  the  acute  accent  ; 
or  by  a  note  perceptibly,  and  in  an  equal  proportion, 
lower  than  the  middle  one,  which  was  called  the  grave 
accent  ;  or  by  an  union  of  the  acute  and  grave  on  one 
fyllable,  which  was,  done  by  the  voice  paffing  from  the 
acute,  through  the  middle  note,  in  continuity  down  to 
the  grave,  which  was  called  the  circumflex 

“  Now  in  pronouncing  Englifti  words,  it  is  true  that 
One  lyllable  is  always,  diftinguilhed  from  the  reft,  but 
it  is  not  by  any  perceptible  elevation  or  depreffion  of 
the  voice,  any  high  or  low  note,  that  it  is  done,  but 
merely  by  dwelling  longer  upon  it,  or  by  giving  it  a 
»pre  forcible  ftroke.  When  the  ftrefs  or  accent,^  on 
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the  vowel,  we  dwell  longer  on  that  fyllable  than  on  the  Verfifica, 
reft  ;  as,  in  the  words  glory,  father ,  holy.  .  When  it  is  .  Uon'  J 
on  the  confonant,  the  voice,  paffing  rapidly  over  the 
vowel,  gives  a  fmarter  ftroke  to  the  confonant,  which 
diftinguilhes  that  fyllable  from  others,  as  in  the  words 
bat' tic,  hah' it,  badrow.” 

Having  treated  fo  largely  of  accent  and  quantity,  the  next 
thing  to  be  conlidered  in  vevfe  will  be  quickly  difcufled; 
for  in  Englilh  it  depends  wholly  on  the  feat  of  the  ac¬ 
cent.  u  When  the  accent  or  ftrefs  is  on  the  vowel, 
the  fyllable  is  neceflarily  long,  becaufe  the  accent  can¬ 
not  be  made  without  dwelling  on. the  vowel  a  longer 
time  than  ufual.  When  it  is  on  the  confonant,  the  fyl¬ 
lable  is  fhort ;  becaufe  the  accent  is  made  by  paffing 
rapidly  over  the  vowel,  and  giving  a  (mart  ftroke  of  the 
voice  to  the  following  confonant.  Thus  the  words  add, 
fed',  bid ,  cubr,  are  all  fhort,  the  voice  paffing  quickly 
over  the  vowel  to  the  confonant ;  but  for  the  contrary 
reafon,  the  words  ally  laid,  bide,  ciibe ,  are  long  ;  the 
accent  being  on  the  vowels,  on  which  the  voice  dwells 
fome  time  before  it  takes  in  the  found  of  the  confo¬ 
nant.” 

“  Obvious  as  this  point  is,  it  has  wholly  efcaped  the 
obfervation  of  many  an  ingenious  and  learned  writer^ 

Lord  Karnes  affirms*,  that  accenting  is  confined  in  *  El.  of 
Englilh  heroic  verfe  to  the  long  fyllables  ;  for  a  Ihort^*  vol.ii* 
fyllable  (fays  he)  is  not  capable  of  an  accent  :  and  Dr 
Forfter,  who  ought  to  have  underftood  the  nature  of 
the  Englifh  accent  better  than  his  Lordlhip,  alks,  whe¬ 
ther  we  do  not  *  employ  more  time  in  uttering  the 
firft  fyllables  of  heavily ,  hajlily,  quickly,  floav/y  ;  and  the 
fecond  in  folicit,  mijlaklng „  refear ches,  delufive,  than  in  the 
others ?’  To  this  queftion  Mr  Sheridan  repliesf,  that  f  Art  of 
“  in  fome  of  thefe  words  we  certainly  do  as  the  Do6lor  Reading^ 
fuppofes  ;  in  hnflily,  Jlbavly ,  mijlaking ,  delufive ,  for  in-v0^“* 
fiance ;  where  the  accent  being  on  the  vowels  renders 
their  found  long:  but  in  all  the  others,  heavily  *  quick’ - 
ly,folis’-it ,  re-fead-ches ,  where  the  accent  is  on  the  con¬ 
fonant,  the  fyllables  head,  quick'.  Us1,  fed,  are  pronoun¬ 
ced  as  rapidly  as  poffible,  and  the  vowels  are  all  fhort. 

In  the  Scotch  pronunciation  (continues  he)  they  would 
indeed  be  all  reduced  to  an  equal  quantity,  as  thus ; 
hdi-vily,  hdis-tily,  queekdy,  Jl 6  vu-Ly,  fo-iee-cit,  re-fdir-ches , 
de dti -five.  But  here  we  fee  that  the  four  fhort  fyllables 
are  changed  into  four  long  ones  of  a  different  found,  oc- 
cafioned  by  their  placing  the  feat  of  the  accent  on  the 
vowels  inllead  of  the  confonants :  thus  iuftead  of  hevt 
they  fay  hdiv;  for  quick' ,  queek $  for  /is,  l/ece;  and  for 
fer’,  fair. 

“  It  appears  therefore,  that  the  quantity  of  Englifti 
fyllables  is  adjufted  by  one  eafy  and  fimple  rule  ;  which 
is,  that  when  the  feat  of  the  accent  is  on  a  vowel,  the 
fyllable  is  long  ;  when  on  a  confonant,  fhort ;  and  that 
all  unaccented  fyllables  are  fhort.  Without  a  due  ob** 
fervation  of  quantity  in  reciting  verfes  there  will  be  no, 
poetic  numbers  ;  yet  in  compoilng  Englilh  verfes  the 
.  poet  need  not  pay  the  leaft  attention  to  the  quantity  of 
his  fyllables,  as  meafure  and  movement  will  refult  from 
the  obfervation  of  other  laws,  which  are  now  to  be  ex¬ 
plained. 

It  has  been  affirmed  by  a  writer*  of  great  authority*  lord 
among  the  critics,  that  in  Englilh  heroic  verfe  every  Kama* 
line  confifts  of  ten  fyllables,  five  Ihort  and  five  long  y 
from  which  there  are  but  two  exceptions,  both  of  them 
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Ve'rfifiu.  rare.  The  firft  is,  where  each  line  of  i  couplet  k  made 
u  eleven  fyllables,  by  an  additional  fhort  fyllable  at  the 

~  ’  end. 

There  heroes  wit's  are  kep't  in  pond  *rous  vafes, 
And  beaus'  in  fnuff-boxes  and  tweezer-cafes. 

The  other  exception,  he  fays,  concerns  the  fecond  line 
a  couplet,  which  is  fomCtimes  ftretched  out  to  twelve 
fyllables,  termed  an  Alexandrine  line, 

A  needlefs  Alexandrine  ends  the  fong, 

That,  like  a  wounded  fnake,  drags  its  flow  length 
along. 

After  what  has  been  juft  faid,  it  is  needlefs  to  flop  for 
the  purpofe  of  pointing  out  the  ingenious  author’s  mi- 
ftake  refpe6ting  long  and  fhort  fyllables.  Every  atten¬ 
tive  reader  of  what  lias  been  already  laid  down,  mull 
perceive,  that  in  the  fir'ft  line  of  the  former  couplet, 
though  there  are  no  fewer  than  fix  accented  fyllables 
when  it  is  properly  read,  yet  of  thefe  there  are  but 
three  that  are  long,  •vi%*  tliofe  which  have  the  accent 
on  the  vowel.  Our  bufinefs  at  prefent  is,  to  fhow  the 
falfity  of  the  rule  which  reftrains  the  heroic  line  to  ten 
fyllables  ;  and  this  we  fhall  do  by  producing  lines  of  a 
greater  number. 

And  the  flinll  founds  ran  echoing  through  the  wood* 

This  line,  though  it  confifts  of  eleven  fyllables,  and  has 
the  laft  of  thofe  accented,  or,  as  Lord  Karnes  would  fay, 
long,  is  yet  undoubtedly  a  heroic  verfe  of  very  fine 
found.  Perhaps  the  advocates  For  the  rule  may  con¬ 
tend,  that  the  vowel  o  in  echoing  ought  to  be  flnick 
out  by  an  apoftrophe  ;  but  as  no  one  reads, 

And  the  fhrill  founds  ran  ech’ing  through  the  wood, 

it  is  furely  very  abfurd  to  omit  in  writing  what  canno* 
be  omitted  in  utterance.  The  two  following  lines  have 
each  eleven  fyllables,  of  which  not  one  can  be  fuppreffed 
in  recitation. 

Their  glittering  textures  of  the  filmy  dc\V, 

The  great  hierarchal  ftandard  Was  to  move* 

Mr  Sheridan  quotes  as  a  heroic'  line* 

O’er  many  a  frozen,  many  a  fiery  Alp ; 

and  obferves  what  a  monftrous  line  it  would  appear,  if 
pronounced, 

O’er  man’  a  frozen,  man’  a  fi’ry  Alp, 

inftead  of  that  noble  verfe,  which  It  certainly  is,  when 
all  the  thirteen  fyllables  are  diftin&ly  uttered.  He 
then  produces  a  couplet,  of  which  the  former  line  has 
fourteen,  and  the  latter  twelve  fyllables. 

And  many  an  amorous,  many  a  humorous  lay, 

Which  many  a  bard  had  chauilted  many  a  day. 

That  this  is  a  couplet  of  very  fine  found  cannot  be  con¬ 
troverted  ;  but  we  doubt  whether  the  numbers  of  it  or 
of  the  other  quoted  line  of  thirteen  fyllables  be  truly  he- 
roic.  To  our  ears  at  leaft  there  appears  a  very  percep¬ 
tible  difference  between  the  movement  of  thefe  verfes 
and  that  of  the  verfes  of  Pope  or  Dryden  ;  and  we 
think,  that,  though  fuch  couplets  or  ingle  lines  may, 
for  the  fake  of  variety  or  expreffion,  be  admitted  into 
a  heroic  poem,  yet  a  poem  wholly  compofed  of  them 


try.  259 

Would  not  be  confidered  as  heroic  verfe.  It  has  a  much  Verfifica- 
greater  refemblance  to  the  verfe  of  Spenfer,  which  is  ticnK  , 
now  broke  into  two  lines,  of  which  the  firft  has  eight  . 

and  the  fecond  fix  fyllables.  Nothing,  however,  feems 
to  be  more  evident,  from  the  other  quoted  inftances, 
than  that  a  heroic  line  13  not  confined  to  the  fyllables* 
and  that  it  is  not  by  the  number  of  fyllables  that  an 
Englifh  verfe  is  to  be  meafured. 

•  But  if  a  heroic  verfe  in  our  tongue  be  not  compo¬ 
fed,  as  in  French,  of  a  certain  number  of  fylldbles,  how 
is  it  formed  ?  We  anfwer  by  feet,  as  was  the  hexameter 
line  of  the  ancients ;  though  between  their  feet  and 
ours  there  is  at  the  fame  time  a  great  difference.  The 
poetic  feet  of  the  Greeks  and  Romans  are  formed  byquan- 
tity,  thofe  of  the  Engli/h  byftrefsor  accent.  **  Though 
thefe  teims  are  in  continual  ufe,  and  in  the  mouths  of 
all  who  treat  of  poetic  numbers,  very  confu fed  and  er* 
roneons  ideas  are  fometimes  annexed  to  them.  Yet  n$ 
the  knowledge  of  the  peculiar  genius  of  our  language 
with  regard  to  poetic  numbers  and  its  charaaeriftical 
difference  from  others  in  that  refpeft,  depends  upon  our 
having  clear  and  precife  notions  of  thofe  terms,  it  will 
be  neceffary  to  have  them  fully  explained.  The  ge¬ 
neral  nature  of  them  has  been  already  fufficiently  laid 
open,  and  we  have  now  only  to  make  lome  obfervations 
on  their  particular  effects  in  tile  formation  of  metre. 

“  N°  fcholar  is  ignorant  that  quantity  is  a  term  which 
relates  to  the  length  or  the  fhortnefs  of  fyllables,  and 
that  a  long  fyllable  is  double  the  length  of  a  fhort  one. 

Now  the  plain  meaning  of  this  is,  that  a  long  fyllable 
takes  up  double  the  time  in  founding  that  a  fhort  one 
does ;  a  fadl  of  which  the  ear  alone  can  be  the  judge. 

When  a  fyllable  in  Latin  ends  with  a  confonant,  and 
the  fubfequent  fyllable  commences  with  one,  every 
fchool-boy  knows  that  the  former  is  long,  to  ufe  the 
technical  term,  by  the  law  of  pojition.  This  rule  was 
in  pionunciation  ftridtly  obferved  by  the  Romans,  who 
always  made  fuch  fyllables  long  by  dwelling  on  the 
vowels ;  whereas  the  very  reverfe  is  the  cafe  with  us,  be- 
caufe  a  quite  contrary  rule  takes  place  in  Englifh  words 
fo  conftru&ed,  as  the  accent  or  ftrefs  of  the  voice  is 
in  fuch  cafes  always  transferred  to  the  confonant,  and 
the  preceding  vowel  being  rapidly  paffed  over,  that 
fyllable  is  of  courfe  fhort* 

“  The  Romans  had  another  rule  of  profody,  that 
when  one  fyllable  ending  with  a  vowel,  was  followed 
by  another  beginning  with  a  vowel,  the  former  fyllable 
was  pronounced  fhort ;  whereas  in  Englifh  there  is  ge¬ 
nerally  an  accent  in  that  cafe  on  the  former  fyllable, 
as  in  the  word  pious ,  which  renders  the  fyllable  long. 

Pronouncing  Latin  therefore  by  our  own  rule,  as  in 
the  former  cafe,  we  make  thofe  fyllables  fhort  which 
were  founded  long  by  them  ;  fo  in  the  latter,  we  make 
thofe  fyllables  long  which  with  them  were  fhort.  We 
fay  ar'ma  and  yirum'que,  inftead  of  arma  and  viriimque  ; 
few  and  tiius ,  inftead  of feib  and  tuus>. 

“  Having  made  thefe  preliminary  obfervations,  we 
proceed  now  to  explain  the  nature  of  poetic  feet.  Feet 
in  verfe  correfpond  to  bars  in  mufic:  a  certain  number  of 
Syllables  conne&ed  form  a  foot  in  the  one,  as  a  certain 
number  of  notes  .make  a  bar  in  the  other.  They  are 
called  feet,  becaufe  it  is  by  their  aid  that  the  voice 
as  it  were  fteps  along  through  the  verfe  in  a  meafured 
pace  ;  and  it  is  neceffary  that  the  fyllables  which  mark 
this  regular  movement  of  the  voice  fhould  in  fome 
Kk  3  meafurc 
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Verffica-  meafure  be  diftmgufthed  from  the  others.  This  d!- 
don.  ftin&ion,  as  we  have  already  obfeived,  was  made  among 

- '  the  ancient  Romans,  by  dividing  their  fyllables  mtoloag 

and  (hort,  and  afcertaining  their  quantity  by  an  mtt 
proportion  of  time  in  founding  them  ;  the  long  .  g 
to  the  Ihort  as  two  to  one.;  and  the  long  fyllables,  be- 
inK  thus  the  more  important,  marked  the  movement  of 
the  verfe.  In  Engtiih,  fyllables  are  divided  into  accent¬ 
ed  and  unaccented  ;  and  the  accented  fyllables  being  as 
ftrongly  diilinguiihed  from  the  unaccented,  by  the  pe¬ 
culiar  ft  refs  of  the  voice  upon  them,  are  as  capable 
of  marking  the  movement,  and  pointing  out  the  regu¬ 
lar  paces  of  the  voice,  as  the  long  fyllables  were  by 
their  quantity  among  the  Romans.  Hence  it  follows, 
that  our  accented  fyllables  correfponding  to  their  long 
ones,  and  our  unaccented  to  their  fliort,  in  the  itructure 
of  poetic  feet,  an  accented  fvllable  followed  by  one  un¬ 
accented  in  the  fame  foot  will  anfwer  to  their  trochee  ; 
and  preceded  by  an  unaccented  one,  to  their  iambus  ; 
“and  fo  with  the  reft. 

«  All  feet  ufed  in  poetry  confift  either  of  two  or 
three  fyllables  v  and  the  feet  among  the  ancients  were 
denominated  from  the  number  and  quantity  of  their 
fyllables.  The  meafure  of  quantity  was  the  Ihort  fyl- 
lable,  and  the  long  one  in  time  was  equal  to  two  Ihort. 
Afoot  could  not  confift  of  lefs,  than  two  times, becaufe 
it  mutt  contain  at  leaft  two  fyllables ;  and  by  a  law  re- 
fpe<fting  numbers,  which  is  explained  elfewhere  (fee 
Music),  a  poetic  foot  would  admit  of  no  more  than 
four  of  thofe  times.  Confequently  the  poetic  feet  were 
neceffarily  reduced  to  eight ;  four  of  two  fyllables,  and 
four  of  three.  Thofe  of  two  fyllables  mull  either  con¬ 
fift  of  two  Ihort,  called  a  pyrrhic ;  two  long,  called  a 
fpondee  ;  along  and  a  ihort,  called  a  trochee  ;  or  a  fhort 
and  a  long,  called  an  iambus .  Thofe  ©f  three  fyllables 
were,  either  three  ihort,  a  tribrach  ;  a  long  and  two 
ihort,  a  dactyl;  a  ihort,  long,  and  ihort,  an  amphibrach ; 
or  two  ihort  and  a  long,  an  anapaft  (  y)> 

We  are  now  fufticiently  prepared  for  confidering  what 
feet  enter  into  the  compofition  of  an  Engliih  heroic  verfe. 

The  Greeks  and  Romans  made  ufe  of  but  two  feet 
in  the  ftru&ure  of  their  hexameters and  the  Engliftt 
heroic  may  be  wholly  compofed  of  one  foot,  viz.  the 
iambic ,  which  is  therefore  the  foot  moil  congenial  to 
that  fpecies  of  verfe.  Our  poetry  indeed  abounds  with 
verfes  into  which  no  other  foot  is  admitted.  Such  as* 

The  powers  |  gave  ear  |  and  granted  half  |  his  pray’r>8 
The  rest'  |  the  winds  [  difpdrs’d  |  in  emp'jty  air. 

Our  heroic  line,  however,,  is  not  wholly  reftrained  to 
the  ufe  of  this  foot.  In  the  opinion  of  Mr  Sheridan 
it  admits  all  the  eight  before  enumerated  y  and  it  cer¬ 
tainly  excludes  none,  unlefs  perhaps  the  tribrach ..  It 


T  £  Y.  Part 

Is  known  to  every  reader  of  Englflh  poetry, .that  fome  Ve.fi&a. 

of  the  fined  heroic  verfes  in  our  language  begin  with  a - 

trochee ;  and  that  Pope,  the  fmootheft  of  all  our  ver¬ 
ifiers,  was  remarkable  for  liis  ufe  ot  this  foot,  as  is  evi¬ 
dent  from  the  following  example,  where,  four  fucceedt 
jng  lines  out  of  fix  have  a  trochaic  beginning.. 

Her  lively  looks,  a  fpriglitly  mind  difclofe, 

Quick  as  |  her  eyes  |  and  as  unfix’d  as  thofe  : 

Favours  |  to- none  |  to  all  (he  fmiles  extends, 

0  ft  (he  I  rejects  |  but  never  once  offends. 

Bright  as  |  the  fun  |  her  eyes  the  gazers  ftrike. 

And  like  the  fun  (he  (hines  on  all  alike. 

The  ufe  of  this  foot,  however,  is  not  neceffarily  .con¬ 
fined  to  the  beginning  of  a  line.  Milton,  frequently 
introduces  it  into  other  parts  of  the  verfe ;  of  which 
take  the  following  inftances  : 

That  all  |  was  loft'  |  back'  to  j  the  thickset  flunk— 

Of  E  ve  j  whofe  ey'e  |  darted  contagious  fire. 

The  laft  line  of  the  following  couplet  begins  with  a 
pyrrhic  : 

She  laid,  |  and  meeting  as.  In  tears  ftie  lay, 

In  a  l  foft  siljver  ftream  diflolv’d  away  ; 

But  this  foot  is  introduced  Hkewife  with  very  good  ef¬ 
fect  into  other  parts  of  the  verfe,  as^ 

P&nt  on  |  thy  lip'  |  and  to  J  thyhettrt  |  bepreft.] 

The  phantom  flies  me  |  as  un;kind  as  you# 

Leaps  o’er  the  fence  with  eafe  |  into  |  the  fold.. 

And  the  |  fhrill'  founds  |  ran  echoing  through  the  wood. 

In  this  laft  line  we  fee  that  the  firft  foot  is  a  pyrrhic 
and  the  fecond  ss  fpondee  ;  but  in  the  next  the  two  firftr* 
feet  are  fpondees . 

Hill's  peep  J  o’er  hill's  ]  and  Alps  |  on  Alps  |  arife. 

In  the  following  verfe  a  trochee  is  fucceeded  by  two  fpon¬ 
dees,  of  which  the  former  is  a  genuine  fpondee  by  quan¬ 
tity,  and  the  latter  equivalent  to  a  fpondee  by  accent. 

See  the  |  bold  youth  |  ftrain  up'  |  the  threatening  fteep*. 

We  {hall  now  give  fome  inftances  of  lines  containing- 
both  the  pyrrhic  and.  the  fpondee ,  and  then,  proceed  tO\ 
the  confederation  of  the  other  four  feet.. 

That  on  j  weak  wings  )  from-far  purfues.  your  flight. 

Thro’  the  |  fair  feene  |  roll  flow']  the  ling’ ring  ftreams... 

On  her  |  white  breast  )  a  fparkling  crofs  fhe  wore. 

Of  the  four  triffyllabic  feet,  the  firft,  of  which  we  ftiall- 
give  inftances  in  heroic  lines,  is  the  daftyl;  as 

Mur'murlng,  [  and  with  j  him'  fled]  the  {hades  |  of  night. 

T-Tnv'prina*'. 


(y  )  For  the  convenience  of  the  Iefs  learned  reader  we  fhall  here  fubjoin  a  fcheme  of  poetic  feet,  ufing  the  marks, 
(-  u)  in  ufe  among  the  Latin  grammarians  to  denote  the  genuine  feet  by  quantity  ;  and  the  following  marks, 
1 J  u)  to  denote  the  Englifh  feet  by  accent  which  anfwer  to  thofe. 
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Part  Ilf.  POE 

Vcrfifica-  Hov'cnng  |  on  wing  |  un'tfcr  J  the  c£pe  [  of  heir. 
tl0n*^  Tim'orous  |  and  flotbfulyet  he.pleafed  the  ear. 

Of  truth  J  in  word  |  nrightier  |  than  they  j  in  arms. 

Of  the  annpajl  a  fmgle  inflance  ihall’  fuffi.ee  ;  for  except 
by  Milton  it  is  not  often  ufed. 

The  great  J  hierar|chal  ftandard  was  to  move. 

The  amphibrach  is  employed  in  the  four  following  verfes, 
and  in  the  three  laft  with  a  very  fine  effect. 

With  wheels  |  yet  hover  mg  o'er  the  ocean  brim 
Rous'd  from  their  dumber  on  |  that  ficjry  |  couch. 
While  the  |  promiscuous  crowd  flood  yet  aloof. 

T  hrows  his  deep  flight  j  in  many  j  an  aijry  whirl. 

Having  thus  fufficiently  proved  that  the  Englifh  he¬ 
roic  verfe  admits  of  all  the  feet  except  die  tribrach ,  it 
may  be  proper  to  add,  that  from  the  nature  of  our  ac¬ 
cent  we  have  duplicates  of  thefe  feet,  viz.  fuch  as  are 
formed  by  quantity,  and  fuch  as  are  formed  by  the  mere 
ictus  of  the  voice  ;  an  opulence  peculiar  to  our  tongue, 
and  which  may  be  the  fource  of  a  boundlofs  variety. 
But  as  feet  formed  of  fyllables  which  have  the  accent 
or  iBus  on  the  confonant  are  neceffarily  pronounced  in 
lefs  time  than  fimilar  feet  formed  by  quantity,  it  may 
be  obje6ted,  that  the  meafure  of  a  whole  line,  con- 
ftru&ed  in  the  former  manner,  mud  be  ffiorter  than 
that  of  another  line  conftru&ed  in  the  latter  ;  and  that 
the  intermixture  of  verfes  of  fuch  different  meafures 
in  the^  fame  poem  mud  have  a  bad  efFedl  on  the  melody, 
as  being  dedrudtivc  of  proportion.  This  objection 
would  be  well-founded,  were  not  the  time  of  the  ffiort 
accented  fyllables  compenfated,  by  a  fmall  paufe  at  the 
end  of  each  word  to  which  they  belong,  as  is  evident 
in  the  following  verfe  : 

Then  rus'jtling  crack'Jling  crhffijing  thun'jder  down.. 

This  line  is  formed  of  iambics  by  accent  upon  confo- 
nants,  except  the  lad  fyllable ;  and  yet  by  means  of 
thefe  foft  paufes  or  reds,  the  meafure  of  the  whole  is 
equal  to  that  of  the  following,  which  confids  of  pure 
iambics  by  quantity. 

O'er  heaps*  |  of.ru|in  ftalk’d  |  the  date|ly  hind. 

Movement,  of  fo  much  importance  in  verfification, 
regards  the  order  of  fyllables  in  a  foot,  meafure  their 
quantity.  The  order  of  fyllables  refpe&s  their  progrefs 
from  ffiort.  to  long  or  from  long  to  ffiort,  as  in  the 
Greek  and  Latin  Languages  ;  or  from  ftrong  taweak 
^rom  accented  or  unaccented 
fyllables,  as  in  our  tongue.  It  has  been  already  ob- 
n  r  * an  heroic  verfe  may  be  compofed 

wholly  of  iambics ;  and  experience  ffiows  that  fuch 
verfes  have  a  fine  melody.  But  as  the  ftrefs  of  the 
voice,  in  repeating  verfes.  of  pure  iambics,  is  regularly 
on  every  fecond  fyllable,  fuch  uniformity  would  difeuffi 
the  ear  in  any  long  fucceffion,  and  therefore  fuch  changes 
>vere  fought  for  as  might  introduce  the  pleafure  ofva- 
nety  without  prejudice  to  melody  ;  or  which  might 
even  contribute  to  its  improvement;.  Of  this  nature 
was  the  introduction  of  the  trochee  to  form  the  firft 
foot  of  an  heroic  verfe,  which  experience  has  ffiowmus 
lo  far  from  fpoilmg  the  melody,  that  in  many  cafes 
it  heightens  it.  This  foot,  however,  cannot  well  be  ad¬ 
mitted  into  any  other  part  of  the  verfo  without  preiu- 
<hcie  to  the  melody,  becaufe  it  interrupts  and  dops  the 


ti®n. 
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uiual  movement  by  another  dire&ly  oppofite.  But'  Verfifica. 
though  it  be  excluded  with  regard  to  pure  melody,  it 
may  often  be  admitted  into  any  part  of  the  verfe  with " 
advantage  toexpreffion,  as  is  well  known  to  the  readers 
of  Milton. 

“  The  next  change  admitted  for  the  fake  of  variety, 
without  prejudice  to  melody,  is  the  intermixture  of 
pyrrhics  and  fpondees ;  in  which  two  impreffions  in  the 
one  foot  make  up  for  the  want  of  one  in  the  other  ;  and 
two  long  fyllables  compenfate  two  fhort,  fo  as  to  make 
the  fum  of  the  quantity  of  the  two  feet  equal  to  two 
iambics.  That  this  may  be  done  without  prejudice  to- 
the  melody,  take  the  following  indances  : 

On  her  |  white  breiift  |  a  fparkling  crofs  /he  wore.— 

Nor  the  |  deep  trS£  |  of  hell— fay  firit  what  caufe.— 

This  intermixture  may  be  employed  ad  libitum.,  in  any 
part  ot  the  line ;  and  fometiines  two  fpondees  may  be 
placed  together  in  one  part  of  the  verfe,  to  be  com- 
penlated  by  two  pyrrhics  in  another  ;  of  which  Mt. 
ohendan  quotes  the  following  lines  as  indances  : 

Stood  rul'd  f  flood  vilft  |  infinitude  )  confined, 
ohe  all  J  night  long  |  her  amojrous  desjeant  fung. 

That  the  former  is  a  proper  example,  will  not  perhap* 
be  queftioned  ;  but  the  thu  d  foot  in  the  latter  is  certain! 
ly  no  pyrrlnc.  As  it  is  marked  here  and  by  him,  it  is 
a  tnbrach  ;  but  we  appeal  to  our  Englilh  readers,  if  it 
ought  not  to  have  been  marked  an  amphibrach  by  ac¬ 
cent,  and  if  the  fourth  foot  be  not  an  iambus.  To  us 
the  feet  of  the  line  appear  to  be  as  follow  : 

She  fill  |  night  15ng  |  lrir  amorous  des'jcant  fung. 

ft  ^indeed  a  better  example  of  the  proper  ufe  of  the 
amphibrach  than  any  which  he  has  given,  unlefs  perhaps 
the  two  following  lines :  1  * 

Up  to  |  the  fie|ry  con|cave  tow'erling  high 
Throws  his  |  ftCep  flight  |  In  man'y  J  an  atjry  whirl. 

That  in  thefe  three  lines  the  introduaion  of  the  amphi¬ 
brach  does  not  hurt  the  melody,  will  be  acknowledged 
by  every  perfon  who  has  an  ear  ;  and  thofe  who  have 
not,  are  not  qualified  to  judge.  But  we  appeal  to  • 
eveiy  man  of  tafte,  if  the  two  amphibrach*  fucceeding 
each  other  m  the  laft  line  do  not  add  much  to  the 
expreflion  of  the  verfe.  If  this  be  queftioiied,  we  have 
°7  to  ^h‘;n7the  movement  to  the  common  iambic, 
and  we  /hall  difcover  how  feeble  the  line  will  become. 


Throws  his  |  fteep- flight  J  in  manjy  ai|ry  whirls.  . 

This  is  Ample  defeription,  inftead  of  that  magical  power 
of  numbers  which  to  the  imagination  product  the  ob- 
jetti itielf,  whirling  as  it  were  round  an  axis. 

Having  thus  Ihown  that  the  iambus,  fpondee,  pyr- 
rhic,  and  amphibrach,  by  accent,  may  berried  in  our 
meafure  with  great  latitude  ;  and  that  the  trochee  may 
at  all  times  begin  the  line,  and  in  flame  cafes  with  ad-  - 
vantage  to  the  melody  ;  it  now  remains  only  to  add, 
that  the  da&yl^  having  the  fame  movement,  may  be  in- 
troducedin  the  place  of  the  trochee  ;  and  the  anap^ft 
in  the  piace  of  the  iambus.  In  proof  of  this,  were  not. 
the  article  fvyeliing  m  our  hands,  we  could  adduce  many 
iiiitances  which  would  ffiow  what  an  inexhauftible  fund  \ 
of  riches,  and  what  an  immenfe  variety  of  materials,  are 
prepared  for  us,  w  to  build  the  lofty  rhi'me.”  But  we 

haftea ■* 
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huflen  to  the  nest  thing  to  he  Ctfnfidered .in  the  art  of 

,  TfS  P Tk  Stal  firffa  th.  verfe  too 

fural  and  xhtfina!.  1  he  ceiunu 

Yetask 

is  this  final  paufe  which  in  many  cafes  dlftmgmmes^  e 

from  profe,  it  cannot  be  improper  m  the  pieie^t  a 

t K  L,  >t  .»gh.  *"  i*  w"  ■*  S' J“ H 

law  of  our  verfification,  that  every  line  ffiould  teiml 
nate  with  a  ftop  in  the  fenfe,  the  boundaries  of  the  mea- 
fure  would  be  fixed,  and  the  nature  of  the  find 1  paufe 

Could  not  be  miftaken.  But  nothing  38  P  "  ,  an  the 
hulk  of  readers,  or  divided  their  opinions,  more  than  the 
manner  in  which  thofe  verfes  ought  to  be  recited,  where 
the  fenfe  does  not  clofe  with  the  line  ;  “d  whofe 
words  have  a  neceffary  coftneftion  with  thofe  that  b  - 
gin  the  fubfequent  verfe.  “  Some  (fays  Mr  Sheridan) 
who  fee  the  necefiity  of  pointing  out  the  metre,  pro¬ 
nounce  the  laft  word  of  each  line  in  fuch  a  note  as  (du¬ 
ally  accompanies  a  comma,  in  marking  the  finalleft  mem¬ 
ber  of  a  fentence.  Now  this  is  certainly  improper,  be- 
caufe  it  makes  that  appear  to  be  a  complete  member 
of  a  fentence  which  is  an  incomplete  one  ;  and  by  dil- 
loining  the  fenfe  as  well  as  the  words,  often  confounds 
the  meaning.  Others  again,  but  theft  fewer  m  num¬ 
ber,  and  of  the  more  abfurd  kind,  drop  their  voice  at 
the  end  of  every  line,  in  the  fame  note  which  thev  ule 
in  marking  a  full  ftop ;  to  the  titter  annihilation  of  the 
fenfe.  Some  readers  (continues  our  author)  of  a  more 
entbufiaftic  kind,  elevate  their  voices  at  the  end  of  ail 
verfes  to  a  higher  note  than  is  ever  ufed  in  the  Hops 
which  divide  the  meaning.  But  fuch  a  continued  re¬ 
petition  of  the  fame  high  note  becomes,  difgufting  by 
its  monotony,  and  gives  an  air  of  chanting  to  fuch  re¬ 
citation.  To  avoid  tliefe  feveral  faults,  the  bulk  of 
readers  have  chofen  what  they  think  a  fafer  courfe, 
which  is  that  of  running  the  lines  one  into  another  with¬ 
out  the  leaft  paufe,  where  they  find  none  in  the  fenfe ; 
hut  by  this  mode  of  recitation  they  reduce  poetry  to 
fomething  worfe  than  profe,  to  verfe  run  mad. 

But  it  may  be  afked,  if  this  final  paufe  mull  be  mark¬ 
ed  neither  by  an  elevation  nor  by  a  deprefiion  of  the 
voice,  bow  is  it  to  be  marked  at  all  ?  To  which  Mr 
Sheridan  replies,  by  making  no  change  whatever  in  the 
voice  before  it.  This  will  fufficiently  diftingpifh  it 
from  the  other  paufes,  the  comma,  femicolon,  Sc.  be- 
caufe  fome  change  of  note,  by  railing  or  deprefiing  the 
voice,  always  precedes  them,  whilfi  the  voice  is  here 
only  fufpended. 

Now  this  paufe  of  fufpenfion  is  the  very"  thing  want¬ 
ing  to  preferve  the  melody  at  all  times,  without  inter¬ 
fering  with  the  fenfe.  For  it  perfectly  marks  the  bound 
of  the  metre  :  and  being  made  only  by  a  fufpenfion,  not 
by  a  change  of  note  in  the  voice,  it  never  can  affect  the 
fenfe  $  becaufe  the  fentential  flops,  or  thofe  which  affe& 
the  fenfe,  being  all  made  with  a  change  of  note,  where 
there  is  no  fucli  change,  the  fenfe  cannot  be  affe&ed. 
Nor  is  this  the  only  advantage  gained  rto  numbers  by 
this  (lop  of  fufpenfion.  It  alfo  prevents  the  monotony 
at  the  end  of  lines  ;  which,  however  pleafmg  to  a  rude, 
is  difgufting  to  a  delicate,  ear.  For  as  this  ftop  has 
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no  peculiar  note  of  its  own,  but  always  takes  that  which  VeHttfe*. . 
belongs  to  the  preceding  Word,  it  changes  continually 
with  the  matter,  and  is  as  various  as  the  lenie. 

Having  faid  all  that  is  neceffary  with  regard  to  the 
final,  we  proceed  now  to  conf.der  the  cefural,  paufe.  To 
thefe  two  paufes  it  will  be  proper  to  give  the  denomi¬ 
nation  of  mufical,  to  diftii.guifh  them  from  the  Comma, 
femicolon,  colon,  and  full  ftop,  which  may  be  called /»- 
tential  paufts  ;  the  office  of  the.  former  being  to  mark 
the  melodv,  as  that  of  the  latter  is  to  point  out  the 
fenfe.  The  cefural,  like  the  final  pauie,  iometime* 
coincides  with  the  fentential ;  and  fometimes  takes  place 
where  there  is  no  ftop  in  the  fepfe.  In  this  laft  cafe,  • 
it  is  exadly  of  the  fame  nature,  and  governed  by  the 
fame  laws  with  the  paufe  of  fufpenfion,  which  we  have 
iuftdefcribed. 

The  cefure,  though  not  efTential,  is  however  a  great 
ornament  to  verfe,  as  it  improves  and  diverfifics  the 
melody,  by  a  judicious  management  in  varying  its  iitu- 
ation  ;  but  it  difeharges  a  ftill  more  important  office  thart 
this.  Were  there  no  cefure,  verfe  could  afpire  to  no 
higher  ornament  than  that  of  fimple  melody  ;  but  by 
means  of  this  paufe  there  is  a  new  fource  of  delight 
opened  in  poetic  numbers,  correfpondent  in  fome  iort 
to  harmony  in  rtiufic.  This  takes  its  rife  from  that,  aeft 
of  the  mind  which  compares  the  relative  proportions 
that  the  members  of  a  verfe  thus  divided  bear  to  each 
other,  as  well  as  to  thofe  in  the  adjoining  lines.  In  or¬ 
der  to  fee  this  matter  in  a  clear  light,  let  us  examine 
what  effe&  the  cefure  produces  in  Angle  lines,  and 
afterwards  in  comparing  contiguous  lines  with  each 
other. 

With  regard  to  the  place  of  the  cefufe,  Mr  Pope 
and  others  have  exprefsly  declared,  that  no  line  appeared 
mufical  to  tlieir  ears,  where  the  cefure  was  not  after 
the  fourth,  fifth,  or  fixth  fyllable  of  the  verfe.  Some 
have  enlarged  its  empire  to  the  third  and  feventh  fyl* 
tables  |  wliilft  others  have  afferted  that  it  may  be  admit¬ 
ted  into  any  part  of  the  line. 

“  There  needs  but  a  -little  diftinguifhing  (fays  Mr 
Sheridan)  to  reconcile  thefe  different  opinions.  If  me¬ 
lody  alone  is  to  be  confidered,  Mr  Pope  is  in  the  right 
when  he  fixes  its  feat  in  or  as  near  as  may  be  to  the 
middle  of  the  verfe.  To  form  lines  of  the  fir  ft  melody, 
thecefuremufteither.be  at  tlie  end  of  the  fecond  ot 
of  the  third  foot,  or  in  the  middle  of  the  thiid  between 
the  two.  Of  this  movement  take  the  following  ex¬ 
amples  : 

1.  Of  the  cefure  at  the  end  of  the  fecond  foot. 

Our  plenteous  ftreams  ||  a  various  race  fupply ; . 

The  bright -ey’d  per  ch  ||  with  fins  of  Tyrian  dyej 
The  filver  eel  ||  in  fhining  volumes  roll’d  ; 

The  yellow  carp'  ||  in  feales  bedrop’d  with  gold. 

2,  At  the  end  of  the.  third  foot. 


With  tender  billet-doux  ft  lie  lights  the  pyre, 

And  breathes  three  amorous  sighs  ||  to  raife  the  fire* 

3.  Between  the  two,  dividing  the  third  foot. 

The  fields  are  ravifh’d||  from  the  induftrious  fw2tihs, 
From  men  their  cities,  ||  and  from  gods  their  fanes. 

Thefe  lines  are  certainly  all  of  a  fine  melody,  yet  they 
are  not  quite  upon  an, equality  in  that  refpeA.  Thofe 
which  have  the  cefure  in  the  middle  are  of  the  firft  or- 
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Vtn3-  der  5  thofe  wWdi  have  it  at  the  end  of  the  fecond  foot 

W— -v - are  "f?1 »  and  ‘hofc  which  have  the  paufe  at  the  end  of 

the  third  foot  the  laft.  The  reafon  of  this  preference 
it  may  not  perhaps  be  difficult  to  affign. 

In  the  pleafure  arifing  from  comparing  the  propor¬ 
tion  which  the  parts  of  a  whole  bear  to  each  other,  the 
more  eaf.ly  and  d.ftinftly  the  mind  perceives  that  pro¬ 
portion  the  greater  is  the  pleafure.  Now  there  is  no- 
thing  which  the  mind  more  mftantaneonfty  and  clearly 
difcerns,  than  the  divifion  of  a  whole  into  two  equal 
the  fi’rft  hl?  a  °ne  L°rld  ?'ve  a  hiperiority  to  lines  of 

7  f6r  T'-r  th°r  °f  the  °ther  two-  But  this  is 
not  the  only  claim  to  fuperiority  which  fuch  lines  pof- 

ed  an  I  tLCefi  1  rff  ”  them  ^  on  an  ™nt- 
cd,  and  the  final  paufe  on  an  accented,  fyllable,  they 

^fVthe  TT  °( vanety  and  equality  of  which  neither 
#f  the  other  orders  can  boat!,  as  in  thefe  orders  the 

lT  h7-fiV  Pa7  arC,  both  on  a«ented  fyllables. 

n  the  di  vilion  of  the  other  two  fpecies,  If  we  refpe& 

quantity  only,  the  proportion  is  exactly  the  fame,  ^2 

Two  brrS-r  t0  three’  and  the  other  as  three  to 
tb  ,r!r  11  1S  the  order  or  movement  which  here  makes 
the  difference  In  lines  where  the  cefure  bound”  the 
fecond  foot,  ^  f maUer  portion  of  the  verfe  is  fi  ft  in 
order,  the  greater  laft;  and  this  order  is  reverfed  in 
lines  which  have  the  cefure  at  the  end  of  the  third  foot 
as  the ^tter  part  of  the  verfe  leaves  the  ftrono-eft 
and  moll  lading  impreffion  on  the  ear,  where  the  hr 
ger  portion  belongs  to  the  latter  part  of  the  line  the 
impreffion  mull  in  proportion  be  greater ;  the  effed  in 
found  being  the  fame  as  that  produced  by  a  climax  in 
fenfe,  where  one  part  rifes  above  another. 

I  laving  ffiown  in  what  manner  the  cefure  imnrove- 
and  diverfifies  the  melody  of  verfe,  we  ffiall  now  treat 
of  its  more  important  office,  by  which  it  is  the  chief 
fource  of  harmony  in  numbers.  But,  firft  it  will  hi 
neceftary  to  explain  what  we  mean  by  he  LmlL/ 
as  applied  tt>  verfe.  ’  barmo- 

“  rr1  r,l'"ds  «<]r  .Bea.  producd 

4.  psvxi  "rd  dfe 

"J™1"’;  »f  which  there  e.n  be  only  ‘ 

eady  conftrti<fted  according*  to  the  lnwc  r  i 

Ime  with  each  other,  divided  in  the  manner  to  b  7" 
m  -tlie  three  inilances  already  given  ;  becaufe  t  7  ““ 

Of  proportion  in  tht 

thefe  divifions,  is  founded  in  nature.  But  there  i  f 
peiception  of  harmony  in  verfification,  which  arif* 
from  the  comparifon  of  two  lines  anti’  Kr  -  [°S 


i72hSd,/°Ub-  i1  ftrai’n  Up  thc  threatening  fteep 
■  '  thro  tbe  ^kets  II  down  the  valleys  fweep. P> 
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XT'?**  tlle  c?fure  at  Bic  end  oft  he  fecond  foot  Verfifica.. 

the  laft  me’  and  in  ^  middIe  °f  the  thlrd  foot  of  tbn' 

Hang  o’er  their  conifers  heads  ||  with  eager  fpeed. 

And  earth  rolls  back  ||  beneath  the  flying  fteed. 

fnnipyb6  ^  e'ld  °f  the  thlVd  foot  in  the 

former,  and  of  the  fecond  in  the  latter  line _ The 

peiception  of  this  fpecies  of  harmony  is  far  fuperior  to 
e  ormer ,  becanfe,  to  the  pleafure  of  comparing  the 
members  of  the  fame  line  with  each  other,  there  is  fu- 

P,er; rff d  thu  °f  comPan'ng  the  different  members  of 
the  different  lines  with  each  other  ;  and  the  harmony  is 
ennehed  by  having  four  members  of  comparifon  in- 
ftead  of  two.  The  pleafure  is  ftill  increafcd  in  compa¬ 
ring  a  greater  number  of  lines,  and'  obferving  the  rela- 
tive  proportion  of  the  couplets  to  each  other  in  point  of 
fimdanty  and  diverfity.  As  tlius,  ^ 

Thy  forefts,  Windfor,  ||  and  thy  green  retreats, 

At  once  the  monarch’s  |j  and  the  mufe’s  feats. 

Invite  my  fays.  ||  Be  prefent  fylvan  maids. 

Unlock  your  fpnngs  ||  and  open  all  your  ffiades. 

Here  -  find;  that  the  cefure  is  in  the  middle  of  the: 

,eZm  eacb  llnf  of  the  frit  couplet,  and- at  the  end  off 
the  fecond  foot  m  each  line  of  the  laft;  which  gives  a 

diveriZ7  h  ^  C0UPlet  dift!n<%  confidered^and  a 

has  a  tfy  7"  ,tle  °w  'l  comPared  with  the  other,  that 

wJ find  71 '}  C8  Cffe2-  N°r  ‘s  the  pl«fure  lefs  where- 
we  find  a  dwerfity  ln  thc  hnes  of  eadl  ^  ^ 

fim  danty  nr  comparing  the  couplets  themfelVes.  A  s  in 

Not  half  fo  fwift  |j  the  trembling  doves  can  fly, 

NntT  iff  firrc-r  rs!t  II  cleaves  the  liquid  iky ; 

™  Swiftly  ||  the  fierce  eagle  moves, 

en  thro  the  clouds j|  he  drives  the  trembling  doves. 

the1ia7eSof°rt17m0dt,'  L'nes  wdI  fu:ted  to 

which  whh  1  erC°Up  rt’  ,L>r  'Producing  feniipanfes,, 

tTonf  nh  hr  C.fUr<V  dlVlde  the  Hne  'nt0  four  por¬ 
tions.  By  a  femipaufe,  we  mean  a  ffnall  reft  of  the 

ken  uo  bnntf  3  P?rtI'on  oft™e  equal  to  half  of  that  ta-' 

ing  fiiie  couplet  :^Ui  e  ’  aS  Wld  be  perce‘ved  in  the  follovv- 

Waimsq  in  the  fun  ||  refreffies  |  in  the  breeze, 

Glows  I  m  the  liars  ||  and  bloffoms  j  in  the  trees. 

r„irllaVthe  llarm°ny’  and'°f  courfe  the  pleafure,  re- 
foltmg  from  poetic  numbers,  is  increafedPas  wefl  by 
the  femipaufe  as  by  the  cefure,  is  obvious  to  every  ' ar 
becaufe  lines  fo  conftruaed  furniffi  a  greater  number  off 
members  for  comparifon  :  but.  it  is  of  more  importance. 

fep°rateTv’c2nf  /  T"'  °f  ***  feraiPaufes>  which,, 

leparately  confidcred,  are  not  of  the  finell  harmonv 

may  yet  produce  it  when  appofed  to  eacli  other  li 

compared  in  the  couplet.  Of  the  truth  of  rtf  Vr 

vation,  the  following  couplet,  efpecially  as  it  fucceedj 

that  immediately  quoted,  is  a  linking  proof: 

Lives  |  thro’  all  life  ||  extends  |  thro’  all  extent 
Spreads  |  undmded  ||  operates  |  unfpent 

4 
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Tho’  deep  |  yet  ekar  ^  tho’ gentk^yet^not  dull^ 

Strong  I  vvitliout  i-agelhvi  independent  of  the 
This  defcnption  has  gre£  ™e.  c)lkf  beauty  of  the 

1 it"  ,h"oupl't 

r  B Iz  «j3K  st 

iiSi  -  fc 

■il  ofSch  we  have  endeavoured' bneflfto  explain.  In 
tlie  nra&ice  of  fome  critics,  we  might 
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fuch  a  divifion  of 'our  fubjeft  would  have  thrown  no  Verfifi^ 
r  £  the  art  of  Englifh  verhfication.  It  may  he  ^  _j 

!lg^  vnrth  while  to  obferve,  that  the  paufe  at  the  end 
of  a'coupiet  ought  ^coincide,  if  poffible,  with  a.  flight 
mufe  in  the  fenfe,  and  that  there  is  no  neceffity  for  this 
coincidence  of  paufes  at  the  end  of  any  particular  blank 
We  We  might  likewife  compare  our  heroic  line  with 
Se  ancient  hexameter,  and  endeavour  to  appretiate  their 
refoeftive  merits  ;  hut  there  is  not  a  reader  capable  of 
attending  to  fuch  a  companion  who  will  not  judge  for 
Self  ;  a, id  it  may  perhaps  be  Whoned,  whether 
ihere  be  two  who  will  form  precifely  the  fame  judgment. 

Mr  Sheridan,  and  all  the  mere  EnglUlt  enttes,  give  a 
Wh  decree  of  preference  to  our  heroic,  on  account  of 
the  vail  variety  of  feet  which  it  admits ;  wliilft  the 
readers  of  Greek  and  Latin  poetry  prefer  the  hexame¬ 
ter,  on  account  of  its  more  mufical  notes  and  majeftie 
length. 


ich* 


A 

FouStou. 


pot 

into  the  Upper  and  Lower ;  and  is  fertile  in  cotn  and  g**' 
and  feeds  a  great  number  of  cattle,  particularly 
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'POGGE,  the  CATAPHRACTUS  corrus,  wine  a.llu  lttuo  „  6 - -  .  . 

Henry  VI.  1.*.  «*-  — 


territories  of  Florence,  in  1380.  His  Crft  public  em 
ployment  was  that  of  writer  of  the  apoftolic  letters, 
which  he  held  10  years,  and  was  then  made  apoftolic 
fecretary,  in  which  capacity  he  officiated  40  years,  un- 
der  feven  popes.  In  1 45 3-  when  he  was  7*  years  of 


fortunate  Henry  VI.  Poiftiers  is  the  capital  town. 
Colic  of  Poictov.  See  Medicine,  n°  303. 
POINCIANA,  Barbadoes  flower-fence:  A 
genus  of  the  monogynia  order,  belonging  to  the  decan- 
dria  clafs  of  plants  ;  and  in  the  natural  method  ranking 
_ As  *  T .nmpntnre*.  T.  he  CslvX  IS  DCT1- 


many'  monafteries,  to  recover  ancient  authors,  numbers 
of  which  he  brought  to  light :  his  own  wotti  confifl  of 
moral  pieces,  orations,  letters,  and  A  Hiftory  0^°‘ 
rence  from  1350  to  1455,  which  is  the  moil  confider- 

able  of  them.  ,  .  .  .  f  , 

POGO,  is  a  name  by  which  the  inhabitants  01  the 
Philippine ’iflands  diftinguilh  their  quail,  which,  though 
fmaller  than  ours,  is  in  every  other  refped  very  like  it. 

POICTIERS,  an  ancient,  large,  and  confiderable 
town  of  France,  capital  of  Poiftou.  It  was  a  biihop’s 
fee,  and  contained  four  abbeys,  a  mint,  an  umveriity  fa¬ 
mous  for  law,  22  pariffies,  9  convents  for  men,  and  12 
nunneries.  There  are  here  feveral  Roman  antiquities, 
and  particularly  an  amphitheatre,  but  partly  demoliftied, 
and  hid  by  the  houfes.  There  is  alfo  a  triumphal. arch, 
which  ferves  as  a  gate  to  the  great  ftreet.  It  is  not 
peopled  in  proportion  to  its  extent.  Near  this  place 
Edward  the  Black  Prince  gained  a  decifive  viftory  over 
the  French,  taking  King  John  and  his  Ion  Philip  pri- 
foners,  in  1356,  whom  he  afterwards  brought  over  into 
England.  See  France,  n°  71,  See. — It  is  feated  on  a 
hill  on  the  river  Clain,  5  2  miles  fouth-weft  of  Tours, 
and  1 20  north  by  eall  of  Bourdeaux.  E.  Long.  o.  25. 
N.  Lat.  46.  35. 

POICTOU,  a  provmce^of  France,  bounded  on  the 
north  by  Bretagne,  Anjou,  and  part  of  Touraine  :  on 
theeafl  by  Touraine,  Berry,  andManche;  on  the  fouth 
by  Angoumois,  Saintonge,  and  the  territory  of  Aunis ; 
and  on  the  welt  by  the  frit  of  Gafcony.  It  is  divided 


cherrima,  a  native  of  both  Indies.  Itrifes  with  a  ftraight 
{talk  loom  feet  high,  which  is  covered  with  a  grey 
bark,  and  is  fometimes  as  thick  as  the  fmall  of  a  man  i 
leg,  dividing  into  feveral  fpreading  branches  at  tue  top, 
which  are  armed  at  each  joint  with  two  lhort,  crooked, 
ftrong  fpines,  and  gamilhed  with  decompound  winged 
leaves,  each  leaf  confiding  of  fix  or  eight  pair  of  Ample 
winged  leaves*  They  are  of  a  light  green  colour,  and 
when  bruifed  emit  a  ftrong  odour.  The  ^branches  are 
terminated  by  loofe  fpikes  of  flowers.,  which  are  fome¬ 
times  formed  into  a  kind  of  pyramid,  and  at  others  di£» 
pofed  more  in  the  form  of  an  umbel.  The  footftalk 
of  each  flower  is  near  three  inches  long  ;  the  flower  is 
compofed  of  five  petals,  which  are  roundifh  at  the  top, 
but  are  contra£ted  to  narrow  tails  at  the  bafe.  They 
fpread  open,  and  are  beautifully  variegated  with  a  deep 
red  or  orange  colour,  yellow,  and  fome  fpots  of  green ) 
and  emit  a  very  agreeable  odour.  After  the  flower  is 
paft,  the  germen  becomes  a  broad  flat  pod  three  inches 
long,  divided  into  three  or  four  cells  by  tranfverfc  par¬ 
titions,  each  including  one  flattifli  irregular  feed.  I  he 
plant  is  propagated  by  feeds  ;  but,  being  tender,  is  to 
be  conftantly  kept  in  the  bark-ftove.  It  is  very  im¬ 
patient  of  moiflure  in  winter  ;  and  if  the  leaft:  damp 
feizes  its  top,  it  either  kills  the  plant  or  deflrovs  its 
head.  With  proper  management  it  will  grow  taller 
here  than  in  the  places  where  it  is  native ;  but  its  ftemS 
,  will  not  be  thicker  than  a  man's  finger.  In  Barbadoei 
it  is  planted  in  hedges  to  divide  the  lands,  whence  it  has 


pox 


v _ tbe  nnt"'  of  jhmer.finu.  In  the  Weft  Indie*,  its  leaves 

are  made  ufe  of  as  a  purge  inftead  of  fenna ;  and  in  la- 
rnaica  it  is  called  fena . 

POINT,  a  term  ufed  in  Various  arts.. 

Point,  in  grammar,  a  charadcr  ufed  to  mark  the  di- 
•vifions  of  difcourfe  (See  Comma,  Colon,  & c.)  A 
point  proper  is  what  we  otherwife  call  a  full  flop  or  pe- 
'riod.  See  Punctuation. 

IW-n  in  geometry,  according  to  Euclid,  is  that 
which  hatn  neither  parts  nor  magnitude*, 

Point,  in  mnfrc,  a  mark  or  note  anciently  ufed  to 
difhnguifh  the  tones  or  founds :  hence  we  ftill  call  it 
hmple  counter. point,  when  a  note  of  the  lower  part  an¬ 
swers  exadly  to  that  of  an  upper  ;  and  figurative  counter, 
point,  when  any  note  is  fyncopated,  and  one  of  the  parts 
fmakes  feveral  notes  or  inflexions  of  the  voice,  while  the 
*otlier  holds  on  one. 

We  ftill  ufe  a  point,  to  raife  the  value  of  a  note,  and 
prolong  its  time  by  one  half,  r.y.  a  point  added  to  a 
iemibreve  inftead  of  two  minims,  make  it  equal  to  three : 
and  fo  of  the  other  notes.  See  the  article  Time. 

Point,  in  aftronomy,  a  term  applied  to  certain  points 
■or  places  marked  in  the  heavens,  and  dillinguiflied  by 
proper  epithets.  b  3 

The  four  grand  points  or  diviTons  of  the  horizon, 
via.  the  eaft,  weft,  north,  and  fouth,  are  called  the  car- 
ctinai  points . 

The  zenith  and  nadir  are  the  Vertical  points ;  the 
points  wherein  the  orbits  of  the  planets  cut  the  plane 
of  the  ecliptic  are  Called  the  nodes:  the  points  wherein 
the  equator  and  ecliptic  inlerfed  are  called  the  equinoc¬ 
tial  pomts;  particularly,  that  whence  the  fun  afeendsto- 
wards  the  north  pole,  is  called  the  vernal  point-,  and  that 
by  which  he  defeends  to  the  fonth  pole,  the  autumnal 
point.  The  pomts  of  the  ecliptic,  where  the  fun's  afeent 
above  the  equator,  and  defeent  below  it,  terminate,  are 
called  the  foljlttial  point ;  particularly  the  former  of  them, 
the  ejhval  or  fummer-point ;  the  latter,  the  brumal  or 
winter-point . 

»  Po'N'T  is  a][°  ufe<J  for  a  cape  or  headland  jutting  out 
into  the  fea  :  thus  feamen  fay,  two  points  of  land  are  in 
one  another,  when  they  are  fo  in  a  right  line  againft 
each  other,  as  that  the  innermoft  is  hindered  from  being 
ieen  by  the  olitermoft.  6 

Point,  in  perfpedive,  is  ufed  for  various  poles  Or 
■places,  with  regard  to  the  perfpedive  plane,  See  Pe  r- 
SPECTIYE. 

Point  is  alfo  an  iron  or  fteel  inftrumefit,  ufed  with 
feme  variety  in  feveral  arts.  Engravers,  etchers,  cut¬ 
ters  m  wood,  fee.  ufe  points  to  trace  their  defigns  on 
the  copper,  wood,  ftohe,  fee  See  the  articles  Engra- 
VING,  & C. 

Point,  in  the  manufactories,  is  a  general  term,  ufed 
tor  all  kinds -of  laces  wrought  with  the  needle;  fuch  are 
Te  point  le  Venice,  point  de  France,  point  de  Genoa, 

&c.  which  are  diftinguifhed  by  the  particular  economy 
and  arrangement  of  their  points.-/^  is  fometimes 

aJfr  woven.OTth  bobbins;  as  Englilh  point, 
pomt  de  Malines,  point  d’Havre,  See. 

_P0iNT(  in  poetry,  denotes  a  lively  brifk  turn  or  con, 
ceit,  ufually  found  or  expeded  at  the  clofe  of  an  epigram, 
^ee  Poetry,  n°  169.  1  ° 

■,  PoiNT-Blanl>  in  gunnery,  denotes  the  fhot  of  a  gun 
levelled  horizontally,  without  either  mounting  or  Tmk- 

Vol.  Xvfpart^  PieCC— InAootin2  point-blank. 
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the  fhot  orbuiltt  is  fuppofed  to  go  diredly  forward  in  Porting 
<1  ltraicrht  llFlf*  moflr  •  _ j.  _  •  n 


n  .  ,  ..  ,  ‘Tru*vu  Lyj  Ku  uirecuy  xorwara  m 

a  ftraight  line  to  the  mark;  and  not  to  move  in  a  curve, 
as  bombs  and  highly  elevated  random-fhots  do. — When 
a  piece  hands  upon  a  level  plane,  and  is  laid  level,  the 
dutance  between  the  piece  and  the  point  where  the 
Shot  touches  the  ground  ftrft,  is  called  the  point-blank 
range  of  that  piece  ;  but  as  the  fame  piece  ranges  more 
or  lefs,  according  to  a  greater  or  left  charge,  the  point- 
blank  range  is  taken  from  that  of  a  piece  loaded  with 
luch  a  charge  as  is  ufed  commonly  in  adion.  It  is 
therefore  neceffaty  tln;t  thefe  ranges  of  all  pieces  fhoUld 
be  known,  fince  the  gunner  judges  from  thence  what 
elevation  he  is  to  give  to  his  pieces  when  he  is  either 
farther  from  or  nearer  to  the  objed  to  be  fired  at ;  and 

pradiceCan  ^  by  %ht»  after  corifiderablc 

POINTING,  in  grammar,  the  art  of  dividing  a  dif¬ 
courfe,  by  points,  into  periods  and  members  of  periods, 
in  order  to  (how  the  proper  paufes  to  be  made  in  read* 
ing,  ami  to  facilitate  the  pronunciation  and  underfland- 
mg  thereof.  See  the  article  Punctuation. 

POINTS,  in  heraldry,  are  the  feveral  different  parts 
of  an  efcutcheon,  denoting  the  local  portions  of  any  fi* 
gute.  See  Heraldry,  p.  441.  Col.  2. 

Points,  in  dedricity,  are  thofe  acute  terminations 
of  bodies  which  facilitate  the  palTage  of  the  eledrical 
fluid  from  or  to  fucli  bodies.  See  Electricity 

Points,  or  Vowel  Points,  in  the  Hebrew  language,' 
See  Philology,  Sed.  r.  n*  31,  See.  &  b  ' 

.  P0^°N,  1S  ,any  fubftance  which  proves  deflrudivc 
o  the  life  of  aminals  in  a  fmall  quantity,  either  taken 
by  the  mouth,  mixed  with  the  blood,  or  applied  to  the 

feTfec.  SeC  MeD1C1NE’  n°  26i>  269>  303.  3^,  408, 

Of  poifons  there  -are  many  different  kinds,  which  are 
exceedingly  various  m  their  operations.  The  mineral 
poifons,  as  arfenic  and  corrofive  mercury,  feem  to  at- 

1*1.  *£?  f°hJ<  par.tS  of  the  and  to  produce 

death  by  ereding  its  fubftance ;  the  ant'imonials  feem 
rather  to  attack  the  nerves,  and  to  kill  by  throwing  the 
who!e  fyftem  into  convuHioiw  ;  and  in  this  manner  alfo 
molt  of  the  vegetable  poifons  feem  to  operate.  All  of 
thefe,  however,  feem  to  be  inferior  in  ftrength  to  the 
pmfons  of  feme  of  the  more  deadly  kinds  of  ferpents 
which  operate  fo  fuddenly  that  the  animal  bit  by  them 
will  be  dead  before  another  that  had  fwallowed  arfeuic 
\vould  be  aftedted* 

Much  has  been  written  concerning  a  poifcm  made  ufe 
of  by  the  Afncmi  negroes,  by  the  Americans,  and  by 
the  Eaft  Indians.  1  o  this  very  ftrange  effeds  hav- 
been  afenbed.  It  has  been  faid  that  by  this  poifon  a 
man  might  be  killed  at  any  certain  t  ime  ;  as,  for  in- 
ftance,  after  the  interval  of  a  day,  a  week,  a  mouth,  a 
year,  or  even  feveral  years.  Thel'e  wonderful  effed.-, 
however,  do  not  feem  worthy  of  credit  ;  as  the  Abbe 
Montana  has  given  a  particular  account  of  an  American 
poi  on  called  ttennas,  which  in  all  probability  is  the  fame 
With  that  ufed  in  Africa  and  the  Eaft  Indies;  and  from 
his  account  it  is  extremely  improbable  that  any  fuel: 
effects  could  be  'produced  with  certainty. 

V  ith  this  poifon  the  Abbe  was  furniihed  by  Dr  He* 
beiden.  .  It  was  elofed  and  fealed  up  in  an  earthen  pot 
inclofed  in  a  Un-cafe.  Within  the  tin-cafe  was  a  note 
containing  the  following  words:  “  Indian  poifon, 
brought  from  the  banks  of  the  river  of  the  Amazons 
LI  by ' 


H 

Poifon. 


.  P  O 

by  Don  J*g*  TjEl 'vnl'xivil. 
t.oned  in  the  Pltllof°P“calf  1 ,  phil0f0phical  Tranfac- 
N°  ,  2.”  In  the  ^umeofthetn^  ^  ^  ^ 

tlons  here  quoted,  ment  led  the  pmjon  0f 

different  in  their  activity  ,  U*  °  ^  -  ;n  the 
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the  lamas  or  ticnnas  he  could  not  tell. 
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.  r  1  k;f  :«  „n  hour  and  eight  minutes,  U c. 

It  is  one  of  the  forts  men-  rabbit  in  an  no  ,  r  __b  ^ - ^  i*r« 


In  thofe  Poifon, 
experiments  it  was  obferved  that  much  lefs  po.fon  waSW~ 
reauired  to  kill  an  animal  whole  ftomach  was  empty 
kan  one  that  had  a  full  ftomach  Three  rabbits  and 
two  pigeons  were  killed  in  lefs  than  3;  minutes  by  ta- 
kin/a  dofe  of  three  grains  each  on  an  empty  ftomach  ; 
buAvhen  the  experiment  was  repeated  on  five  amma.s 
with  full  ftomachs,  only  one  of  them  died.  . 

The  moft  fatal  operation  of  this  poifon  is  when  mix¬ 
ed  with  the  blood.  The  fmalleft.  quantity,  injefted  in- 


mencan  ariuwa  - 7  x  -  .  ed  wltn  Ine  muuu.  *  —  - .  1  ,  •  r  u  a 

tne  lamas  or  ticnnas  he  could  not  te  1.  jugular  vein,  killed  the  animal  as  if  by  a  ftroke 

Our  author  begins  his  account  of  dw :  nature  ot  of  lightning.  When  applied  to  wounds  in  fuch  a  man- 

poL  ,,i,h  telin g  (««  of  4.  £  ,L  flowing  of  tko  blood  oonld  no.  w^l,  „ 

s  _ «^rv^prnincr  it. — It  had  Deen.  auci  lc  ,  .  mns  and  a  tram  ot 


poifon  with  detecting  mmc  ^  afTerted, 

been  propagated  concerning  it. — It  had  been  , 

that  the  Ticunas  poifon  proves  noxious  by  the  m  r 
fliwia,  but  much  more  b/the  (learn  which  exhales  from 
It  in  boiling  or  burning  :  that,  among  the  fn Jins,  it 
is  prepared  o«ly  by  women  condemned  to  die  ,  and 
h»  L  mark  of  i  J  being  t»®ci»,ly  prepared  «  -b=« 
the  attendant  is  killed  by  its  fteam.  All  theie  aiter 
tons  are  by  the  Abbe  refuted  in  the  cleared  manner. 
He  expofed  a  young  pigeon  to  the  fmell  of  the  poifon 
S^dre  veflel  «f  gU»  *£"**«£ 


ner  tnai  uic  uuw±n6  - — 

away,  the  animal  fell  into  convuliions  and  a  tram  ot 
fatal  nervous  fymptoms,  which  put  an  end  to  its  life  in 
a  few  minutes.  Yet,  notwithftanding  thefe  feeming 
afteftions  of  the  nerves,  the  poifon  proved  harmlels  when 
applied  to  the  naked  nerves  themfelves,  or  even  to  the 
medullary  fubftance  of  them  flit  open. 

The  ftrength  of  this  poifon  feems  to  be  dimimlhed, 
and  even  defeoyed,  by  mineral  acids,  but  not  at  all  by 

alkalis  or  ardent  fpirits;  but  if  the  frefh  poifon  was.ap- 
v.  ■.  .  _ j  4.1,„  n^Til^otinn  nf  mineral  acids  UTL- 


when  the  veffel  was  opened,  to  tle  "ea®  .  thc  jied  to  a  wound,  the  application  of  mineral  acids  un- 

boiling,  and  to  the  vapour  of  it  whe^  b  S  mediately  after  could  not  remove  the  pernicious  effeds- 

fides  of  the  veffel,  without  the  animal  s  being  the  lea  t  mediately  ^  ^  frQm  be;ng  the  cafe>  that  the 

injured  ;  on  which,  concluding  that  t  :e  v^P01f  ?  f  application  of  nitrous  acid  to  the.  wounded  mufcle  of  a 

poifon  were  not  to  be  dreaded,  he  expofed  himfelf  to  “he  animal  a  (hort  time  without  any 

them  without  any  fear.  .  , ,  nmfon  at  all. _ The  effeds  of  the  arrows  were  equally 

Oil  of  vitriol  it  becomes  as  Hack  tha  £  t?unas,.but  inferior  in  ftrength  ;  the  latter  kill- 

f1b«  -  VSJSl  W  ™«  ’h" 
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more  nowiy  uum  —  — .  ,  ,  .  .  ni 

fervefce  with  acids  or  alkalis  ;  neither  does  it  alter  milk, 
nor  tinge  it,  except  with  the  natural  colour  or.  the 
poifon ;  nor  does  it  tinge  the  vegetable  juices  either 
red  or  green.  When  examined  by  the  microfcope, 
there  is  no  appearance  of  regularity  or  crystallization^; 
but  it  for  the  moft  part  appears  made  up  of  very  lmaU, 
irregular,  roundifti  bodies,  like  vegetable  juices.  It 
dries  without  making  any  noife,  and  has  an  extremely 
bitter  tafte  when  put  upon  the  tongue. 

The  ticunas  poifon  is  harmlefs  when  put  into  the 
eyes  ;  nor  is  it  fatal  when  taken  by  the  mouth,  unkfs 
the  quantity  is  confiderable.  Six  grains  of  the  folid 


lllg  II1UIC  UUtouiauv.«m*;  ”  - -  J -  1 

even  the  poifon  of  the  moft  venemous  rattlefnake.  _ 

The  Abbe  has,  however,  obferved  a  difference  in  the 
adion  of  the  two  poifons  upon,  blood  taken  out  of  the 
body.  He  cut  off  the  head  of  a  pigeon,  and  received 
its  blood  into  two  warm  conical  glaffes,  to  the  amount 
of  about  8o  drops  into  each.  Into  the  blood  contained 
in  one  porringer,  he  put  four  drops  of  water  ;  and  into 
the  other  four  drops  of  the  poifon  diffolved  in  water  as 
ufual.  The  event  of  this  experiment  was,  that  the 
blood,  with  which  the  water  only  was  mixed,  coagulated 
in  a  {hort  time  ;  but  that  in  which  the  poifon  was 
mixed  did  not  coagulate  at  all.  The  poifon  of  tl«  vi- 


the  quantity  is  confiderable.  Six  grains  ot  tne  loua  mixea  aia  not  ^ 

poifon,  diffolved  in  water,  killed  a  young  pigeon  which  per  alfo  hinders  the  blood  from  coagulating,  but  gives 
drank  it  in  lefs  than  20  minutes.  Five  grains  killed  a  it  a  much  blacker  tinge  tnan  the  poifon  of  the  ticunas. 
fmall  Guinea-pig  in  25  minutes.  Eight  grains  killed  a  The  poifon  of  the  viper  alfo  proves  certainly  fatal  when 


(a)  Mr  Paterfon,  in  his  travels  in  Africa ,  in  the  years  i  777-8-9,  fell  in  with  an  European  vyomaivwho  had  been 
wounded  with  a  poifoned  arrow.  Great  pains  had  been  taken  to  cure  her,  but  in  vain  ;  for  at  different  periods  ot  tne 
year  an  inflammation  came  on  which  was  fucceeded  by  a  partial  mortification.  She  told  him.  that  the^  wound  was 
eafily  healed  up ;  but  in  two  months  afterwards  there  was  a  certainty  of  its  breaking  out  again,  arid  this  had  been 
the  cafe  for  many  years.  The  Hottentots  poifon  their  arrows  with  a  fpecies  of  euphorbia.  See  Euphorbia.— 
The  amaryllis  difticha,  a  large  bulbous  plant  growing  about  the  Cape  of  Good  Hope,  called  mad  poifon,  is  uled 
for  the  fame  purpofe.  The  natives  take  the  bulbs  when  they  are  putting  out  their  leaves,  cut  them  tranfvedely, 
extract  a  thick  fluid,  aud  keep  it  in  the  fun  till  it  acquires  the  confidence,  of  gum,  when  it  is  fit  for  ufe.  With 
arrows  poifoned  with  this  gum  they  kill  antelopes  and  other  fmall  animals  intended  for  food.  After  they  ase 
wounded,  the  animals  generally  run  for  feveral  miles,  and  are  frequently  not  found  till  next  day.  When  the 
leaves  of  this  plant  are  young,  the  cattle  are  very  fond  of  them,  though  they  occafion  inftant  death.  Mr  Pates- 
fon  mentions  another  fhrubby  plant  producing  a  nut,  called  by  the  Dutch  woolf  gift  or  wolf  poifon,  the 
poifon  ufeful  to  the  European  inhabitants.  The  nuts  are  roafted  like  coffee,  pulverized,  and  Huffed  into  for^P 
pieces  of  meat  or  a  dead  dog,  which  are  thrown  into  the  fields.  By  this  means  the  voracious  hyenas  are  gene- 
lafty  killed.  See  Rhus. 


Poifon* 
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tfije&ed  into  tlie  veins,  even  in  very  fmall  quantity ;  fubftances  were  imeAed  ,1,  ,, 

but  it  produces  a  kind  of  grumous  coagulation  and  proved  equally  fatal  A  H  e.  ve,n8‘  ^^ny  acnds 

black  nets  in  the  blood  when  drawn  from  a  vein,  though  white  helkbore  inie&edlnm  thf-'0"  ^  °f ' 

.mw  «.  mi.,SSJ7S^rZ£il£ 


Pol  teu. 


feparadon  into  craflamentum  and  ferum  as  ufual. 
Viper. 


Sec 


In  the  Philofophical  Tranfa&ions*  N0^^.  we  have 
•a  number  of  experiments  which  ftiow  the  effe&s  of  rna- 
nY  different  poifons  upon  animals  ;  from  whence  it  ap¬ 
pears,  that  many  fubflances  which  are  not  at  all  account¬ 
ed  poifonous,  yet  prove  as  certainly  fatal  when  mixed 
with  the  blood  a$  even  the  poifon  of  rattlefnakes,  or  the 
ticunas  itfelf.- — An  ounce  of  emetic  wine,  being  injedl- 

if1?  tilC  juSular  veln  a  large  dog,  produced  no 
eftea  for  a  quarter  of  an  hour.  At  the  expiration  of 
that  fpace  lie  became  lick,  had  a  continual  vomiting, 
and  evacuation  of  fome  hard  excrements  by  ftool.  By 
thefe  evacuations  he  feemed  to  be  fomewhat  relieved  ; 
but  loon  grew  uneafy,  moved  from  place  to  place,  and 
vomited  again.  After  this  he  laid  himfelf  down  on  the 
ground  pretty  quietly ;  but  his  reft  was  difturbed  by  a 
return  of  his  vomiting,  and  his  ftrength  greatly  decrba- 
fed.  An  hour  and  an  half  after  the  operation  he  ap¬ 
peared  half  dead,  but  was  greatly  revived  by  having 
-  ;°™.e  warra  broth  poured  down  his  throat  with  a  funnel. 
Ibis,  however,  proved  only  a  temporary  relief;  for  in 
a  iliort  time  the  vomiting  returned,  he  made  urine  in 
great  quantity,  howled  miferably,  and  died  in  convul¬ 
sions — A  dram  and  an  half  of  lral  ammoniac  diffolved 
in  an  ounce  and  an  half  of  water,  and  inje&ed  into  the 
jugular  vein  of  a  dog,  killed  him  with  convulfions  al- 
nioll  inftantly. — The  fame  effea  followed  from  inie&- 
mg  a  dram  of  fait  of  tartar  diffolved  in  an  ounce  of 
warm  water;  but  a  dram  and  an  half  of  common  fait 
injeaed  into  the  jugular  produced  little  other  bad  confe- 
quence  than  a  temporary  third — A  dram  of  purified 
white  vitriol,  injeaed  into  the  crural  vein  of  a  dog, 
j.1!]!.  ,  j™  “"mediately — Fifteen  grains  of  fait  of  urine 
eiliojyed  in  an  ounce  of  water,  and  injeaed  Into  the 
crural  vein  of  a  dog,  threw  him  into  fuch  violent  con¬ 
vulfions  that  he  feemed  to  be  dying;  neverthelefs  he  re¬ 
covered  from  a  fecond  dofe,  though  not  without  a  great 
dea  °/  difficulty:  but  an  ’ounce  of  urine  made  by  a 
man  faftmg  produced  no  bad  effea.  Diluted  aqua- 
lortis  injeaed  into  the  jugular  and  crural  vein  of  a  dog 

r  r  1  l  1,mmedlately  by  coagulating  the  blood.  Oil 
of  fulphur  (containing  fome  quantity  of  the  volatile  vi¬ 
triolic  acid)  did  not  kill  a  dog  after  repeated  trials.  On 
the  contrary,  as  foon  as  he  was  let  go,  he  ran  into  all 
the  corners  of  the  room  fearching  for  meat  .•  and  ha¬ 
ving  found  fome  bones,  he  fell  a  gnawing  them  with 
ftrange  avidity,  as  if  the  acid,  by  inje&ion  into  his  veins, 
had  given  him  a  better  appetite — Another  dog  who 
had  oil  of  tartar  mje&ed  into  his  veins,  fWelled  and 
died,  after  fuffenug  great  torment.  His  blood  was 
round  florid,  and  not  coagulated — A  dram  and  a  half 
of  fpirit  of  fait  diluted  with  water,  and  inje&ed  into  the 
jugular  vein  of  a  dog,  killed  him  immediately.  In  the 
right  ventricle  of  the  heart  the  blood  was  found  partly 


grumous  and  concreted  into  harder  clots  than  ordinary  includin^T3  1  f  -and  ^  to  the  ffreat  valve, 
..dp.7ly  (Why.  W.„„  vinegar  „„ 


and  partly  frothy.  Warm  vinegar  was  inje&ed  with- 
out  doing  any  manifeft  harm.— Two  drams  of  fugar 
.  olved  '.nto  an  OUI1ce  of  water  were  inje&ed  into  the 
jugular  vein  of  a  dog  without  any  hurt. 

Thefe  are  the  refults  of  the  experiments  where  faline 


»  .n-notner  dog* 

was  killed  in  a  moment  by  an  inje&ion  of  an  ounce  of 
re&ified  fpirit  of  wine  m  which  a  dram  of  camphor  was 
diffolved.— Fen  drams  of  highly  re&if,ed  fpirit  of  wine, 

ve^  f  °  thC  f"1?1  rdn  °f  a  d°g>  kiUed  him  in  a 
very  Ihort  time  s  he  died  quietly,  and  licking  his  jaws 

with  his  tongue,  as  if  with  pleafure.  In  the  vena  cava 
and  right  ventricle  of  the  heart  the  blood  was  coagula- 
’nt°.a.Sreat  many  little  clots. -Three  drams  of rec- 
r^len  IPmt°j  "jine  inje&ed  into  the  crural  vein  of  a 
Jtnall  dog  made  him  apople&ic,  and  as  it  were  half  dead. 
In  a  little  time  he  recovered  from  the  apoplexy,  and  be- 

Ca T  r  ,  y  5  and’  w^en  endeavoured  to  p-0,  reeled 
and  fell  down  Though  his  ftrength  increafed  by  de- 
grees,  yet  his  drunkennefs  continued.  His  eyes  were 
red  and  fiery;  and  his  fight  fo  dull  that  he  fcarce  feem- 
ed  to  take  notice  of  any  thing  :  and  when  he  was  beat, 
he  would  fcarce  move.  However,  in  four  hours  he  be¬ 
gan  to  recover,  and  would  eat  bread  when -offered  him- 
the  next  day  he  was  out  of  danger.— Five  ounces  of 
itrong  white- wine  inje&ed  into  the  crural  vein  of  a  dog 
made  him  very  drunk  for  a  few  hours,  but  did  not  pro- 
duce  any  other  confequences.  An  ounce  of  ftrong  de- 
co&ion  of  tobacco  injefted  into  a  vein  killed  a  dog  in  a 
very  Ihort  time  in  terrible  convulfions.  Ten  drops  of  oil  of 
age  rubbed  with  half  a  dram  of  fugar,  and  thus  diffolved 
m  water,  did  no  harm  by  being  inje&ed  into  the  blood. 

Mercury,  though  feemingly  void  of  all  acrimony, 

proves  affo  fatal  when  inje&ed  into  the  blood.  Soon 

alter  thcnjcftion  of  half  an  ounce  of  this  mineral  into 
ie  jugular  vein  of  a  dog,  he  was  feized  with  a  dry 
Ihort  cough  which  came  by  intervals.  About  two 
days  after,  he  was  troubled  with  a  great  difficulty  of 
breathing,  and  made  a  noife  like  that  of  a  broken- 
winded  horfe.  There  was  no  tumour  about'  the  root  of 
the  tongue  or  the  parotid  glands,  nor  any  appearance 
of  a  falivation.  In  four  days  he  died  ;  having  been- 
for  two  days  before  fo  much  troubled  with  an  orthop- 
ncea,  that  he  could  lleep  only  when  lie  leaned  his  head 
againft  fomcth.ng  When  opened,  about  a  pint  of, 
bloody  ferum  was  found  in  the  thorax,  and  the  outf.de 
of  the  lungs  in  moft  places  was  bliftered.  Some  of  the 
bhfters  were  larger  and  others  fmaller  than  a  pea,  but 
molt  of  them  contamed  mercurial  globules.  Several 
of  them  were  broken  ;  and  upon  being  preffed  a  little, 
the  mercury  ran  out  with  a  mixture  of  a  little  fanies ; 
but  upon  ftronger  preffure,  a  confiderable  quantity  of  fa¬ 
mes  iflued  out.  In  the  right  ventricle  of  the  heart  fome. 
particles  of  quickfilver  were  found  in  the  very  middle  of 
the  coagulated  blood  lodged  there,  and  the  fame  thing 
a flo  was  obferved  in  the  pulmonary  artery.  Some  blood 
alio  was  found  coagulated  in  a  very  ftrange  and  unufual 
manner  between  the  columnfe  of  the  right  ventricle  of  the 
tlie  heart, and  in  this  a  greater  quantity  of  quickfilver  than 
anywhere -elfe.  In  the  left  ventricle  was  found  a  very  tena¬ 
cious  blood,  coagulated,  and  flicking  to  the  great  valve, 

lnr'lllHlnnr  f-Vl/a  f _ 1  1*1  .  . .  9 


pus  No  mercury  could  be  found  in  tins  ventricle  by  the 
moft  diligent  fearcli;  whence  it  appears,  that  the  mercury 
had  palled  nofarther  than  the  extremities  of  the  pulmona¬ 
ry  artery, where  it  had  ftuck,  and  occafioned  fatal  obftruc- 
tions.  —  In  another  dog,  which  had  mercury-  mje&ed 
^  1  2  "  into 
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P  G  I  ,,  ,  r  ,,-reeded  bv  trembling  of  the  limbs,  convulfive  motions-  Polf,ri' 

**.  -to ti« **.. i °%i'\ “  Sif tkVXrs  of*' sJteS 

^  Tn  like  manner  oil  of  ol»vc*  proves  certainly  ratal  y  ftrantrled  At  laft,  her  convulfive  motions  con- 
«£  !*a”»  <h«  blood.  Half  -  o.n«  Of  .hj  *-?3S*tb-'-h  ftmchi.g  of  ho,  l»K 
inie£led  into  the  crural  vein  of  a  dog,  pro  uc.  jbe  dkd  in  a  quarter  of  an  hour.  Upon  opening  the 

fed!  in  half  a  quarter  of  an  hour  :  but  after  that,  &  bl0od  was  found  not  to  be  much  altered  from 

animal  barked,  cried,  looked  dejefted,  ^^ed  of  all  its  natural  ftate.-A  dram  and  an  half  of  opium  was 
deep  apoplexy  ;  fo  that  his  limbs  were  dePnved  °  a_  diffolved  in  an  ounce  and  an  liah  of  water,  and  then 
fenfe  and  motion,  and  were  flexible  any  way  atjp^  ^  inje&ed  into  the  crural  vein  of  a  lufty  Urong  dog.  He 
fure.  His  reflation  continued  very Jlnng,  with^  J  vlokntl  .  made  a  W  note,  though  his 

Inorting  and  wheezing,  and  a  thmk  humour  iome  ■  Jlcre  tied  ;  had  a  great  difficulty  of  breathing,  and 

mixed  with  blood  flowing  out  of  j£nUed  Limitation  of  the  heart;  with  convulse  motions  of 

all  external  fenfe :  the  eyes,  though  they  c°n^“u  all  parts  0f  his  body.  Tliefe  fymptoms  were 

open,  were  not  fenfible  of  any  objeds  th*  * ?  b_  fucceeded  by  a  profound  andapople&ic  fleep.  Having 
them ;  and  even  the  cornea  could  be  touched  and  rub-  ^  ^ 

bed,  without  his  being  the  eaft  tofib  f  ^  7  Qr  making  any  noife,  though  feverely  beaten.  About 
lids,  however,  had  a  convu.five  motion.  ,  °  i  if  an  hour  after  he  began  to  recover  fome  fenfe,  and 

was’  quite  loft  ;  and  in  a  ftiort  t.me  ^uld  move  ahttle  whl  beaten.  The  fleepinefs  M. 

fo  dull,  that  his  claws  and  ears  could  be  bored _wttl  t  fo  that  in  an  hour  and  a  half  he  would  make 

-4-  titzr&'tzss 

Si  «£}  •*»  *>-**- * 

awake  :  but  this  waking  was  only  in,  appearance ;  for  badTwa^ved.  reckoned  a 

Si  ,h.«i«,of  ,l.i.  irking  v J  SOU.,  p»“=» Thi  Produced  mto  .he  bleed, 

as  ever.  In  three  hours  be  died  ,  and  o  p  g  butyfromvtbe  Abbe  Fontana’s  experiments,  it  appears 

WeLao“w  to  fpelSof  thofe  poifons  which  prove  feme  effed,  In  another  cafe,  the  oil  was  applied  to  a 


mortal  (b)'  when  taken  by  the  mouth.  The  principal 
of  thefe  are,  arfenic,  corrofive  mercury,  glafs  of  anti- 
*  See  Che -  mony,  and  lead  *.  What  the  effe&s  of  thefe  fubftances 
Txijiry,  n°  are  when  inje&ed  into  the  blood,  cannot  be  related,  as 
V5,  no  experiments  feem  to  have  been  made  with  them  in 

&c*  Me  l~  that  way,  excepting  antimony,  whole  effe&s.  have  been. 

already  mentioned.  The  effe&s  of  opium,  when  inje&ed 
into  the  veins,  feem  to  be  flmilar  to  its  effe&s  when 
taken  by  the  mouth.  Fifty  grains  of  opium,  diffolved 
in  an  ounce  of  water,  were  inje&ed  into  the  crural 


cine  as  a- 
bove  re¬ 
ferred  to, 
and  Phar> 
tnacyipaf- 
Am. 


flight  wound  in  the  breaft ;  three  minutes  after  which,  the 
animal  could  not  Hand  on  the  left  foot.  This  expen- 
ment  was  alfo  repeated  a  fecond  time*  with,  the  fame- 
fuccefs.  A  tooth-pick,  lleeped  in  oil  of  tobacco,  and 
introduced  into,  the  mufcles  of  the  breall,  made  the 
animal  fall  down  in  a  few  feconds  as.  if  dead.  Ap¬ 
plied  to  two  others,  they  threw  up  feveral  times  all  the 
food  they  had  eaten.  Two  others  treated  in  the  fame 
manner,  hut  with  empty  ftomachs,  made  many  efforts, 
to  vomit. — In  general,  the  vomiting  was  found  to^be- 


in  an  ounce  oi  water,  were  injected  into  tne  crunu  lu  vuuul.— m  guiucu,  /  :  }  ,  .  • 

vein  of  a  cat.  Immediately  after  the  operation  fhe  a  conffant  effect  of  this  poifon  :  but  the  lots  ok 
feemed  much  dejeded,  but  did  not  cry  ;  only  made  a  in  the  part  to  which  the  poifon  is  applied,  was  to unc* 
low,  interrupted,  and  complaining  noiie.  This  was  to.be  only  accidental.  None  of  the  animals  died  by  tne 


(b)  Of  all  poifons*' tbofe  which  may  be  called  culinary  arc  perhaps  the  moll  deft irud ive,  becaufe  they  are 
generally  the  leaft  fufpeded.  All  copper  %  veffels,  therefore,  and  veffels  of^  bell-metal,  which  contains  copper, 
fhould  be  laid  afide.  Even  the  common  earthen-<ware,  when  they  contain  acids,  as  in  pickling,  become  very  P^r“^ 

antity  when  diffolved  is  very  fatal ;  and  even. tin,  the 


*  See 

Jjeakc’s 
PraEiical 

liifeljh  If  nicious,  as  they  are  glazed  with  lead,  which  in  the  fmalleft  quantity  when  dilioived  is  very  , 
the  Kfera.  leaft  exceptionable  of  the  metals  for  culinary  purpofes  except  iron,  is  not  always  quite  free  of  poifonous  quali¬ 
ties,  it  having  been  found  to  contain  a  fmall  portion,  of  arfenic.  Muftirooms  and  the  common  laurel  are  aha 
very  fatal.  The  bitter  almond  ^contains  a  poifon,  and  its  antidote  likewife.  The  cordial  dram  ratajia ,  much 
ufed  in  France,  is  a  flow  poifon,  its  flavour  being  procured  from  the  kernels  of  peach,  black  cherry  ftones,  Sec.  * 
The  fpirit  of  lauro-cerafut  is  peculiarly  fatal.  The  adulteration,  of  bread,  beer,  wine,  porter.  See.  produces 
very  fatal  confequences,  and  merits  exemplary  punifhment*  Next  to  culinary  poifons  the  abufe  of  medicines  de* 
ierves  particular  attention. 
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Poifon.  application  of  oil  of  tobacco.  Dr  Leake  however  af- 
ferts  the  contrary  ;  faying,  that  this  oil,  which  is  ufed 
by  the  Indians  in  poifoning  arrows,  when  infufed  into 
a  fre(h  wound,  behdes  ficknefs  and  vomiting,  occahons 
convulfions  and  death*.  See  P radical  EJfay  on  Dlfeafn 
of  the  V ifcera ,  p.  67. 

The  pernicious  cffe&s  of  laurel- water  are  taken  no¬ 
tice  of  under  the  article  Medicine,  n°26i.  The  ac¬ 
count  is  /confirmed  by  the  experiments  of  tlfe  Abbe 
Fontana  ;  who  tells  11s,  that  it  not  only  kills  in  a  fhc1 
time  .when  taken  by  the  mouth,  but  that,  when  given 
in  fmall  dofes,  the  animal  writhes  fo  that  the  head  joins 
the  tail,  and  the  vertebrae  arch  out  in  fucli  a  manner  as 
to  flrike  with  horror  every  one  who  lees  it.  In  order 
to  afcertain  the  effects  of  this  water  when  taken  into 
the  blood,  our  author  opened  the  jkin  of  the  lower  belly 
of  a  pretty  large  rabbit,  and  made  a  wound  in  it  about 
an  inch  long  j  and  having  flightly  wounded  the  mufcles 
under  it  in  many  parts,  applied  two  or  three  tea-fpoon- 
fuk  of  laurel-water.  The  animal  fell  down  convulfcd 
in  lefs  than  three  minutes,-  and  died  foon  after.  The 
experiment  was  repeated  with  iimilar  fuccefs  in  other 
animals  ;  but  was  always  found  to'  a&  moll;  powerfully, 
and  in  the  fhorteft  time,  when  taken  by  the  mouth,  or 
inje&ed  by  way  of  clyfler.  From  thefe  experiments, 
however,  he  concluded,  that  laurel- water  would  kill 
by  being  injected  into  the  blood :  but  in  this  he  was 
deceived  ;  for  two  rabbits  had  each  of  them  a  large  tea- 
fpoonful  inje&ed  into  the  jugular  vein,  without  any  in¬ 
convenience  either  at  the  time  of  injection  or  after¬ 
wards.  It  proved  innocent  alfo  when  applied  to  the 
bare  nerves,  and  even  when  introduced  into  their  medul¬ 
lary  fubflance. 

s  We  ought  now  to  give  feme  account  of  the  proper 
antidotes  for  each  kind  of  poifon  ;  but  from  what  has 
been  related  concerning  the  extreme  adlivity  of  fome 
of  them,  it  is  evident  that -iiv  many  cafes  there  can  be 
but  very  little  hope.  People  are  molt  apt  to  be  bit  by 
ferpents  in  the  leg3  or  hands  ;  and  as  the  poifon,  from.- 
the  Abbe  Fontana’s  experiments,  appears  to  a£t  only 
in  confequence  df  being  abforbed  into  the  blood,  it  is 
plain,  that  to  present  this  abforption  is  the  chief  indi¬ 
cation  of  cure.  We  have  recommended  feveral  methods 
for  this  purpofe  under  the  article  Medicine,  n°  40S.  ;. 
but  the  Abbe  Fontana  propofes  another  not  mentioned 
there,  namely,  ligature.  This,  if  properly  applied-  be¬ 
tween  the  wounded  part  and  the  heart,  mud  certainty 
prevent  the  bad  effect's  of  the  poifon  :  but  then  it  tends 
to  produce  a  difeafe  almolt  equally  fatal ;  namely,  a  gan¬ 
grene  of  the  part  ;  and  Our  author  gives  in&anecs  of 
animals  being  thus  deftroyed  after  the  effedt3  of  the 
poifon  were  prevented  ;  for  which  reafoiv  he  prefers  am¬ 
putation.  But  the  good  effects  of  eitlier  of  thefe  me¬ 
thods,  it  is  evident,  mud  depend  greatly  on  the  nature 
of  the  part  wounded,  and  the  time  when  the  ligature 
is  applied  or  the  amputation  performed.  If  the  teetk 
of  the  ferpent,  or  the  poifoned’  arrow',  happens  to  diike 
a  large  vein,  the  only  pollibility  of  efcaping  inflant  death 
is  to  comprefs  the  trunk  of  the  vein  above  the  wounded' 
place,  and  to  enlarge  the  wound,  that  the  blood  may 
How  freely  and  in  large  quantity,  in  order  to  wafh 
away  the  poifon, .  and  dileharge  the  infefted  parts  of  the 
blood  itfelf.  If  this  is  negle&ed,  and  the  perion  falls 
into  the  agonies  of  death,  perhaps  drongly  ilimulating 
medicines  given  in  large  dofes,  and  continued  for  a 
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m&y  enable  nature  to  counteract  the  vi-  Poifor.. 

rulence  of  the  poifon.  For  this  purpofe  volatile  alkalis  - v — " 

feem  moll  proper,  as  a&ing  foontft.  See  Medicine, 

Pf  346-  col.  2.  and  p.  347.  col.  1. ;  and  perhaps  a  com¬ 
bination  of  them  with  ether  might  be  advantageous,  as 
by  the  volatility  of  that  medicine  the  activity  of  the  al¬ 
kali  would  probably  be  increafed.  In  the  Philofophical 
Tranfadtions,  we  have  an  account  of  the  recover)-  of  a 
dog  feemingly  by  means  of  the  volatile  alkali,  when  pro¬ 
bably  he  was  in  a  dying  condition.  This  dog  indeed- 
feems  to  have  had  a  remarkable  llrength  of  conllitution. 

The  poor  creature  had  iiril  got  two  ounces  of  the  juice, 
of  nightfhade,  which  he  bore  without  any- inconve¬ 
nience.  An  equal  quantity  of  the  juice  of  hemlock 
was  then  given  him  without  effect.  He  then  got  a  large 
dofe  of  the  root  of  wolfsbane  with  the  fame  fuccefs.  Two 
drachms  of  white  hellebore  root  were  next  given.  Thefe 
caufed  violent  vomitings  and  purgings,  but  ftill  he  out¬ 
lived  the  operation.  He  was  then  made  to  fwallow  five 
roots  of  the  colchicum,  or  meadow-faffron,  dug  frefh  - 
out  of  the  earth.  rI  he  effect  of  thefe  was  fimilar  to  that 
of  the  white  hellebore,  but  ftill  he  did  not  die.  Laftly, 
he  got  two  drams  of  opium  ;  and  he  even  outlived  this 
dole./  He  was  full  caft  into  a  deep  fleep  by  it ;  but 
foon  awaked,  and  was  feized  with  violent  vomitings 
and  purgings,  which  carried  off  the  effeft  of  the  opium. 

Seeing  then  that  the  animal  had  refilled  the  moft  vio¬ 
lent  poifons,  it  was  refolved  to  -  try  the  effedls  of  the 
bite  of  a  viper  5  and  lie  Svas  accordingly  hit  three  or 
lour  times  on  the  belly  a  little  below  the  navel  by  . 
one  enraged.  .  The  immediate  confequence  of  this 
was  an  incipient  gangrene  in  the  parts  adjoining  to  the 
wound,  as  appeared  by  the  rifing  of  little  .black  blad¬ 
ders  filled  •  with  a  fanions  matter,  and  a  livid  colour 
w  hich  propagated  itfelf  all  around..  The  motion  of  the 
heart  became  very  faint  and  irregular,  and  tire  animal 
lay  without  llrength  or  fenfation,  as  if  he  had  been  fei¬ 
zed  with  a  lethargy  or  apoplexy-  In  this  condition  his 
wound  was  cupped  and  fcarified,  and  Venice  treacle  'a 
famous  antidote)  applied  to  it.  I11  twohoui's  after  this 
all  the  fymptoms  were  increafed,  and  he  feemed  to  be 
nearly  dead  ;  upon  which  half  a  drachm  of  volatile  fait 
of  liaitlhom  mixed  with  a  little  broth  was  poured 
down  his  throat ;  and  the  confequence  was,  that  in  a 
Ihort  time  lie  was  able  to  Hand  on  his  feet  and  walk. 

Another  dofe  entirely  difpelled  his  lethargy,  and  the 
heart  began  to  recover  its  llrength.  However,  he  con¬ 
tinued  very  weak  and  though  he  eat  no  folid  meat  for 
three  days,  yet  at  the  end  of  that  time  ki«  llrength, 
was  evidently  increafed.  The  firft  day  lie  drank  water 
plentifully  and  greedily,  and  on  the  fecond  day  he 
drank  forae  broth.  On  the  third  day  he  began  to  eat 
folid  meat,  and  feemed  out  of  danger  ;  only  fiome  large 
and  foul  ulcers  remained  ou  that  part  of  the'  belly  which, 
was  bit,  and  before  thefe  were  healed  he  was  killed  by- 
another  dog. 

From  comparing  this  with  fome  other  obfervations,. 
indeed,  it  would  feem  that  volatile  alkali  is  the  belt  an¬ 
tidote  again  ft  all  poifons  which  fuddenly  kill  by  a  mix¬ 
ture  with. the  blood,  and  even  of  fome  o.hers.  Indeed 
its  effects  in  curing  the  bite  of  fnakes  feems  to  be  put 
beyond  all  doubt,  by  a  paper  in  the  2d  volume  of  the 
Afiatic  Refearches,  p.  323.  “  From  the  effect  of  a 

ligature  applied  between  the  bitten  part  and  tl.®  heart 
(lays  Mr  Williams,  ;the  author  of  the  paper),  it  is  evident 

that 
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length  of  time, 
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rendering  the  fyftem  paraluic.  r  ,r-  tbe 

table,  that  the  volatile  cauftic  alkali,  in  rehtti  g 
difeafe  of  the  poifon,  does  not  aft  fo  much  as  a  fpea 
in  deftroying  its  quality,  as  by  counteracting  the  efiedt 
on  the  fyftem,  by  ftimulating  the  fibres,  and  pieferving 
that  irritability  which  it  tends.to  .deftroy. 

But  whatever  be  the  mode  of  its  operation,  the  rne- 
-dicine  is  unqueftionably  powerful  Mr  Williams  ^ 
either  the  volatile  cauftic  alkali,  or  eau-dc-luce;  the  for¬ 
mer  of  which  he  feems  to  have  preferred.  Ot  it  he 
gave  60  drops  as  a  dofe  in  water,  and  of  the  eau-de-luc 

he  gave  40,  at  the  fame  time  applying  ome  oj1E®  ~  j  '  -  ^  fubftance,  made  ufe  of  by  nature  in  pre- 
dicine  to  the  part  bitten,  and  repeating  the^dofc  as  he  ^  ^  ^  ^  earth>  which  ,are  of  great 

fohnd  occafton.  Of  feven  ,  appears  fervice  to  mankind ;  and,  after  confirming  this  by  feve- 

apparently  very  defperate,  only  one  d'^,  and  that  appears  Vj  ^  by  faying,  the  cafe  will  be. 

to  have  been  occafione  y  a  r  a  ^  •  feven  foun(j  much  the  fame  in  all  natural  produ&ions  of  this 

Many  of  the  patients  were  Pf  f^fy  ^overed  m jeven .  tou^  ^  ^  poifo,)OU3  animals,  L.  their  noxious 
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L  the  bodv  by  the  re-  quails  being  fattened  by  hellebore,  ftarlings  by  hemlodk 
,ver  tne  MU,  ,  ,  aRd  hogs  innocently  eating  henbane  ;  befides,  fome  o: 

thofe  vegetables,  which  were  formerly  thought  poifon- 
ous,  are  now  ufed  in  medicine,  and  future  difeoveries 
may  probably  increafe  the  number.  The  poifon  of 
many  vegetables  is  -their  only  defence  againft  the  ra- , 
vages  of°animals ;  and  by  means  of  them  we  are  often 
enabled  to  defend  ufe ful  plants  from  the  deftroying  in-^ 
fe6l;  fuch  as  by  fpnnkling  them  with  effential  oil  of 
turpentine  ;  and  by  means  of  fome  fubftances  poifonous 
to  them,  we  are  enabled  to  deftroy  thofe  infe&s  which 
infeft  the  human  body, and  the  bodies  of  domeftic  animals, 
See.  —As  for  poifonous  minerals,  arfenic  for  example, 
Dr  Mead  obferves,  that  it  is  not  a  perfe&  mineral,  but 


Poifon. 


or  eight  minutes,  and  none,  of  them  required  more  than 
two  hours  :  On  the  whole,  Mr  Williams  fays  that  he 
«  never  knew  an  inftance  of  the  volatile  cauftic  alkali 
failing  in  its  effect,  where  the  patient  has  been  able  to 
fwallow  it.”  Dr  Mead  afferts,  that  the  alkali  counter- 
afts  the  deadly  effects  of  laurel  water ;  we  have  feen  its 
stffe&s  in  curing  the  bite  of  a  viper,  and  of  fnakes  ;  and 
from  Dr  Wolfe’s  experiments  on  hydrophobous  pa¬ 
tients,  it  may  even  claim  fome  .merit  -there.  Still, 
however,  there  is  another  method  of  attempting  a  cure 
in  fuch  deplorable  cafes  ;  and  that  is,  by  injecting  into 
the  veins  any  thing  which  will  not  deftroy  life,  but  will 
deftroy  the  effe&s  of  the  poifon.  It  is  much  to  be 
regretted,  that  in  thofe  cruel  experiments  which  we 
have  already  related,  the  intention  feems  almoft  al- 
wavs  to  have  been  to  kill  the  animal  at  all  events; 
whereas,  it  .  ought  to  have  been  to  preferve  him  alive, 
and  to  afeertain  what  medicines  could  be  fafely  inje&- 
ed  into  the  blood,  and  what  could  not,  with  the  effe&s 
which  followed  the  inje&ion  of  different  quantities, 
none  of  which  «were  fufficient  to  deftroy  life.  But  in 
the  way  they  were  managed,  fcarce  any  conclufion  can 
be  drawn  from  them.  Indeed  it  appears  that  .little  good 
is  to  be  expe&ed  from  this  mode ;  it  is  mere  fpecula- 
tion,  and  future  .experiments  mull  (how  whether  it  ever 
fhall  be  ufed  for  the  -cure  of  poifons,  or  for  any  other 
purpofes  :  its  being  now  totally  laid  afide,  feems  to  mili¬ 
tate  ftrongly  againft  the  efficacy  of  it ;  befides,  the  ex¬ 
treme  cruelty  of  .  the  operation  will  ever  be  a  ftrong  bar 
to  its  general  introdu&ion.  See  Injection. 

There  ftill  remains  another  method  of  cure  in  defpe¬ 
rate  cafes,  when  there  is  a  certainty  that  the  whole 
mafs  of  blood  is  infe&ed  ;  and  that  is,  by  the  bold  at¬ 
tempt  of  changing  the  whole  difeafed  fluid  for  the 
blood  of  a  found  animal.  Experiments  of  this  kind 
have  alfo  been  tried  ;  and  the  method  of  making  them, 
together  with  the  confequenccs  of  fuch  as  are  recorded 
in  the  Philofophicai  Tranfa&ions,  we  fhall  notice  under 
die  article  Transfusion. 

Dr  Mead,  finding  that  many  pretenders  to  philofo- 
phy  have  called  the  goodnefs  of  the  Creator  in  queftion, 
for  having  created  fubftances  wliofe  manifeft  and  obvi¬ 
ous  qualities  are  noxious  and  deftru&ive,  remarks,  by 
.way  of  anfwer,  that  they  have  alfo  falutary  virtues. 
But,  befides  their  phyfical  effe&s,  they  are  likewife  food 
for  animals  which  afford  us  good  nounfhment,  goats  and 


qualities  may  eafily  be  accounted  for,  by  refle&ing  that 
it  is  their  only  mode  of  felf-defence.  See  Aranea, 
p.  195.  and  Serpent. 

Poison  of  Copper,  This  metal,  though  when  in 
an  undiffolved  ftate  it  produces  no  fenfible  effe&s,  be¬ 
comes  exceedingly  a&ive  when  diffolved ;  and  fuch  is 
the  facility  with  which  the  folution  is  effe&ed,  that  it 
becomes  a  matter  of  fome  confequence  to  prevent  the 
metal  from  being  taken  into  the  human  body  even  in 
its  proper  form.  It  doth  not,  however,  appear  that 
the  poifon  of  copper  is  equally  pernicious  with  thofe 
of  arfenic  Or  lead ;  much  lefs  with  fome  others  treated 
of  in  the  laft  article.  The  reafon  of  this  is,  that,  it  ex¬ 
cites  vomiting  fo  fpeedily  as  to  be  expelled,  even  though 
taken  in  confiderable  quantity,  before  it  has  time  to 
coiTode  die  ftomacli.  Roman  vitriol,  which  is  a  fo¬ 
lution  of  copper  in  the  vitriolic  acid,  has  been  ufed  as 
a  medicine  in  fome  difeafes  with  great  iuccefs.  Ver- 
digrife  alfo,  which  is  another  very  a&ive  preparation 
of  the  metal,  has  been  by  fome  phyficians  preferibed^ 
as  an  emetic,  efpecially  in  cafes  where  other  poifons 
had  been  fwallowed,  in  order  to  procure  the  moil 
fpeedy  evacuation  of  them  by  vomit.  Where  copper  is 
not  ufed  with  this  view,  it  has  been  employed  as 
a  tonic  and  antifpafmodic,  with  which  it  has  been  ad¬ 
mitted  into  the  Edinburgh  Difpenfatory  under  the 
title  ©f  Cuprum  Ammoruacale .  The  effe&s  of  the 

metal,  however,  when  taken  in  a  pretty  large  quan¬ 
tity,  and  in  a  diffolved  ftate,  or  when  the  ftomach 
abounds  with  acid  juices  fufficient  to  diffolve  it,  are 
very  difagreeable  and  even  dangerous ;  as  it  occa- 
fions  violent  vomitings,  pains  in  the  ftomach,  faint- 
ings,  .and  fometimes  convulfions  and  death.  The  only 
cure  for  thefe  fymptoms  is  to  expel  the  poifon  by  vo¬ 
miting  as  foon  as  poffible,  and  to  ohtund  its  acri¬ 
mony  ;  for  winch  purpofe  drinking  warm  milk  will 
probably  be  found  the  moft  efficacious  remedy.  In 
order  to  prevent  the  entrance  of  the  poifon  into  the 
body,  no  copper  veffels  ffiould  be  ufed  in  preparing 
food  but  fuch  as  are  either  well  tinned  or  kept  ex¬ 
ceedingly  clean.  The  pra&ice  of  giving  a  fine  blue  or 
green  colour  to  pickles,  by  preparing  them  in  copper 
veffels,  ought  not  to  be  tolerated  ;  for  Dr  Falconer,  in 
a  treatife  on  this  fubje&,  affures  us,  that  thefe  are 
fometimes  fo  ftrongly  impregnated  by  this  method  of 

preparing 
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preparing  them,  that  a  fmall  quantity  of  them  will 

—"v -  produce  a  flight  naufea. - Mortars  of  brafs  or  bell- 

metal  ought  for  the  fame  reafon  to  be  avoided,  as  by 
this  means  a  confiderable  quantity  of  the  pernicious 
metal  may  be  mixed  with  our  food,  or  with  medi¬ 
cines.  In  other  cafes,  an  equal  caution  ought  to  be 
ufed.  The  cudom  of  keeping  pins  in  the  mouth, 
of  giving  copper  halfpence  to  children  to  play  with, 
&c.  ought  to  be  avoided  as  thus  a  quantity  of  the 
metal  may  be  infenfibly  taken  into  the  body,  after 
.  which  its  effects  mud  be  uncertain.— —  It  is  proper 
to  obferve,  however,  that  copper  is  much  more  eafily 
diffolved  when  cold  than  when  hot  'f  and  therefore  the 
greated  care  fhould  be  taken  never  to  let  any  thing 
defigned  for  food,  even  common  water,  remain  long 
in  copper  veffels  when  ebld ;  for  it  is  obferved,  that 
though  the  confectioners  can  fafely  prepare  the  mod 
acid  fyrups  in  clean  copper  veffels  without  their  recei¬ 
ving  any  detriment  whild  hot,  yet  if  the  fame  fyrups' 
are  allowed  to  remain  in  the  veffels  till  quite  cold,  they 
become  impregnated  with  the  pernicious  qualities  of 
the  metal. 

Poison  of  Lead*  See  Medicine,  n°  303. 

PoisoN-Jree.  See  Rhus. 

PoisoN-Tree  of  Java,  called  in  the  Malayan  language 
bohun  upas ,  is  a  tree  which  has  often  been  defcribed  by 
naturalids ;  but  its-  exiflence  has  been  very  generally 
doubted,  and  the  defcriptions  given  of  it  containing 
much  of  the  marvellous,  have  been  often  treated  as  idle 
fi&ions.  N.  P.  Foerfch,  however,  in  an  account  of  it 
written  in  Dutch,  afferts  that  it  does  exift  ;  and  tells 
us,  that  he  once  doubted  it  as  much  as  any  perfon;  but, 
determined  not  to  trull  general  opinions,  he  made  the 
molt  particular  inquiries  poffible ;  the  refult  of  which 
was,  that  he  found  that  it  is  fituated  in  the  iflarxl  of 
Java,  about' 2  7  leagues  from  Batavia,  14  from  Soura 
Charta,  the  emperor’s  feat,  and  about  19  from  Tinkjoe, 
the  refidence  of  the  fultan  of  Java.  It  is  furrounded 
on  all  fides  by  hills  and  mountains,  and  the  adjacent 
country  for  12  miles  round  the  tree  is  totally  barren. 
Our  author  fays  he  has  gone  all  round  the  fpot  at  about 
1 8  miles  from  the  centre,  and  on  all  fides  he  found  the 
country  equally  dreary,  which  he  afcribes  to  its  noxious 
effluvia. .  The  poifon  procured  from  it  is -a  gum,  iffuing 
from  between  the  bark'  and  the  tree  ;  and  it  is  brought 
by  malefa&ors  who  have  been  condemned  to  death,  but 
who  are  allowed  by  this  alternative  to  have  a  chance  for 
their  life.  An  old  eccldiadic,  our  author  informs  us, 
dwelt  on  the  outfide  of  the  furrounding  hills,  whofe  bu- 
finefs  it  was  to  prepare  the  criminals  for  their  fate,  if 
death  fhould  be  the  confequence  of  their  expedition. 
And  indeed  fo  fatal  is  its  effluvia,  that  he  acknowledged 
that  fcarcely  two  out  of  20  returned  from  above  700 
whom  he  had  difmifled. 

Mr  Foerfch  farther  tells  us,  that  he  had  feen  feveral  of 
the  criminals  who  had  returned,  and  who  told  him,  that 
the  tree  flands  on  the  borders  of  a  rivulet,  is  of  a  mid¬ 
dling  fize,  and  that  five  or  fix  young  ones  of  the  fame 
kind  Hand  clofe  to  it.  They  could  not,  however,  fee 
any  other  plant  or  fhrub  near  it ;  and  the  ground  was 
of  brownifh  fand,  full  of  {tones  and  dead  bodies,  and 
difficult  to  pafs.  The  Malayans  think  this  tra<d  was 
thus  rendered  noxious  and  uninhabitable  by  the  judge¬ 
ment  of  God,  at  Mahomet’s  defire,  on  account  of  the 
fms  of  the  inhabitants.  No  animal  whatever  is  ever 
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feen  there';  and  fuch  as  get  there  by  any  means  never  Poifon. 
return,  but  have  been  brought  out  dead  by  fuch  of  tlie  — 
criminals  as  have  themfelves  efcaped  death. 

Our  author  relates  a  circumflance  which  happened 
in  the  year  1775,  to  about  40c  families  (1600  fouls), 
who  refufed  to  pay  fome  duty  to  th#e  emperor,  and  who 
were  in  confequence  declared  rebels  and  baniihed  :  they 
petitioned  for  leave  to  fettle  in  the  uncultivated  parts 
round  Upas  :  the  confequence  of  which  was,  that  in  lefs 
than  two  months  their  number  was  reduced  to  about 
300  fouls,  who  begged  to  be  reconciled  to  the  emperor, 
and  were  again  received  under  his  protection.  Many 
of  thefe  furvivors  Mr  Foerfch  faw,  and  they  had  juil 
the  appearance  of  perfons  tainted  with  an  infe&ious  dif- 
order;  * 

With  the  juice  of  this  tree  arrows,  lancets,  and  other 
offenfive  weapons,  are  poifoned.  With  lancets  thus  poi- 
foned,  Mr  Foerfch  obferves,  that  he  faw  1 3  of  the  em¬ 
peror’s  concubines  executed  for  infidelity  to  his  bed  in 
February  1776.  They  were  lanced  in  the  middle  of 
their  breads  ;  in  five  minutes-  after  which  they  were  fei- 
zed  with  a  tremor  and  fubfultus  tendinum ,  and  in  1 5  mi¬ 
nutes  they  were  dead.  Their  bodies  were  full  of  livid 
fpots,  like  thofe  of  petechia,  their  faces  fwelled,  colour 
blue,  and  eyes  yellow,  &c.  Soon  after  he  faw  feven 
Malayans  executed  in  the  fame  way,  and  faw  the  fame 
effe&s  follow  ;  on  which  he  refolved  to  try  it  on  other 
animals,  and  found  the  operation  fimilar  on  three  pup¬ 
pies,  a  cat,  and  a  fowl,  none  of  which  furvived  more 
than  1 3  minutes.  He  alfo  tried  its  effedls  internally ' 
on  a  dog  feven  months  old ;  the  animal  became  deliri¬ 
ous,  was  feized  with  convulfions,  and  died  in  half  an 
hour.  From  all  which  our  author  concludes,  that  it 
is:  the  mod  violent  of  all  vegetable  poifons,  and  that  it 
contributes  greatly  to  the  unhealthinefs  of  the  ifland 
in  which  it  grows.  By  means  of  it  many  cruel  and 
treacherous  murders  are  perpetrated.  He  adds,  that  \ 
there  exids  a  fort  of  cajoe-iipas  on  the  coad  of 
Macaflar, .  the  poifon  of  which,  though  not  near  fo 
violent  or  malignant,  operates  neatly  .in  the  fame  man-  - 
ner. 

To  this  account  our  readers  will  give  fuch  a  degree 
of  credit  as  they  think  is  due  ;  it  is  our  bufinefs  how¬ 
ever  to  add,  that  it  has  been  controverted  in  all  its  parts 
in  a  memoir  of  Lambert  Nold,  M.  D.  fellow  of  the  Ba¬ 
tavian  Experimental  Society  at  Rotterdam,  (fee  Gentle¬ 
man’s  Mag.  May  1 794,  p.  433.)  This  memoir  was  pro¬ 
cured  from  John  Matthew  a  Rhyn,  who  had  been  23 
years,  from  1763  to  1786,  refident  in  the  ifland,  and 
therefore  had  every  opportunity  of  informing  himfelf 
on  the  fpot.  In. this  memoir  we  are  told,  that  Foerfch’s 
account  of  the  tree  is  extremely  fufpicious,  from  a  vari¬ 
ety  of  circumflances.;  1 /.Though  he  had  letters  of  in¬ 
troduction,  he  went  to  no  confiderable  houfe,  and  after¬ 
wards  privately  withdrew  among  the  Englifh.  2.  When 
the  emperor  was  aflced  refpe&ing  Foerfch,  and  the  faCta 
he  relates,  he  anfwered,  that  he  had  never  heard  either 
of  him  or  of  the  tree.  3.  The  didances  given  to  mark 
the  fituation  of  the  tree  are  not  accurate.  4.  The  exe¬ 
cution  of  criminals  is  different  from  what  he  reprefents* 

5.  The  circumdance  of  feveral  criminals  returning  when 
Foerfch  was  there  has  a  fufpicious  appearance.  6* 

There  exids  no  fuch  tradition,  as  that  the  tree  was  pla-  * 
ced  there  by  Mahomet.  7.  There  were  no  fuch  dis¬ 
turbances  in  1775  as  Foerfch  represents,  the  tni£l  to 
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which  he  alludes  having  fubmitted 

India  Company  as  early  as  i 7j6.  8.  I  he  lfland  is  not 
unhealthy,  as  Foerfch  afferts ;  nor  are  violent  or  pre¬ 
mature  deaths  frequent.  9.  The  Javanefe  are  a  curi¬ 
ous  and  intelligent  people,  and  ofcourfe  could  not  be  io 
ignorant  of  this  tree  if  it,. -had  any  cxiftence.  - 10.  1  he 
aftertions  and  pretended  fadls  of  Toerfch  h<i\e  no  co¬ 
lateral  evidence;  and  every  thing  which  we  'gather  from 
the  accounts  of  others,  or  from  the  hiftory  of  the  people, 
invalidates  them,  i  For  .thefe  and  other  reafons,  Dr 
Nolft  concludes,  that  very  little  credit  is  dye  to  the  re¬ 
prefen  tations  of  Foerfch,  and  that  the  ifiand  of  Java 
produces  no  fwh  tree,  which,  if  it  really  grew  there, 
would  be  the  moil  remarkable  of  all  trees. 

'POLA,  in  ichthyology,  is  the  name  of  a  flat  fifh,  re¬ 
sembling  the1  foal,  but  fomewhat  fhorter  and  ftnaller* 
It  is  called  cynogloffus  and  linguatula*  It  abounds  in 
the  Mediterranean,  and  is  fold  both  in  Rome  and  in  Ve¬ 
nice  for  the  table. 

POLACRE,  a  fhip  with  three  mails,  dually  na- 

*  vigated  in  the  Levant  and  other  parts  of  the  Medi- 
-  terranean.  Thefe  vefiels  are  generally  furnifhed  with 

fquare  fails  upon  the  main-mall,  and  lateen  fails  upon 
the  fore-mall  and  mizen-maft.  Some  of  them,  how¬ 
ever,  carry  fquare  fails  upon  all  the  three  malls,  par¬ 
ticularly  thole  of  Provence  in  France.  Each  of  their 
malls  is  commonly  formed  of  one  piece,  fo  that  they 

*  'have  neither  top-mall  nor  top-gafiant-maft.;  neither 
have  they  any  horfes  to  their  yards,  becaufe  the  men 
Hand  upon  the  top-fail- yard  to  loofe  or  furl  the  top- 
gallant-fail,  and  on  the  lower-yard  to  reef,  to  loofe,  or 
furl,  the  top-fail,  whofe  yard  is  lowered  Sufficiently  down 
for  that  purpofe. 

POLAEDRASTYLA,  in  natural  hiftory,  is  the 
,v  name  of  a  genus  of  cryftals,  derived  from  the  Greek 
*o*vs,  many,  Jides,  the  primitive  particle  not,  and 
rv\o{9  a  column  ;  and  means  a  cryftal  with  many  planes, 
and  without  a  column. 

The  bodies  of  this  genus  are  cryftals  of  two  o&an- 

*  gular  pyramids,  with  the  bafes  joined,  the  whole  body 
confifling  of  1 6  planes.  Of  this  genus  there  are  only 
two  fpecies  known  ;  I .  A  brown  kind  with  fhort  pyra¬ 
mids,  found  in.  great  plenty  in  Virginia  on  the  fides  of 
hills  ;  and,  7 .  A  colourlefs  one,  with  longer  pyramids. 
This  has  yet  been  found  only  in  One  place,  which  is  the 
great  mine  at  Golfalaer,  an  Saxony,  where.it  ufually 
lies  at  great  depths. 

POLAND,  a  kingdom  of  Europe,  in  its  largeft  ex¬ 
tent  bounded  by  Pomerania,  Brandenburg,  Silefia,  and 
'Moravia,  to  the  weft ;  and,  towards  the  eaft,  by  part 
of  Ruffia  and  the  Lefler  Tartary; ;  on  the  north,  it 
has  the  Baltic, ,  Ruftia,  the  grand  province  of  Livo¬ 
nia,  and  Samogitia ;  and  on  the  fonth,  it  is’ bounded 
by  Beflarabia,  Tranfylvania,  Moldavia,  and  Hungary, 
Geographers  generally  divide  it  into  the  provinces  of 
Poland;  proper,  Lithuania,  Samogitia,  Courland,  Pruf- 
fia,  Maftovia,  Polachia,  Polefia,  Little  .  Rullia,  called 
like  wife  Rujfta  Rubra  or  Red  Rujjia,.  Podolia,  an  d  the 
Ukrain.  Now,  however,  it  is  very  considerably  re- 
duced  m  extent,  a s  will  appear  in  the  courfe  of  its  hi- 
llory.  For  a  map  of  Poland,  Lithuania,  and  Pruffia, 
;fee  Plate  CCCCX.  * 

With  regard. to  the  hrftory  of  Poland,  we 

Sat*ier  le  earlier  part  of  it  from  any  accoui 
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to  the  Dutch  Eaft  nations  mdeedare  involved  in  fable  ;  but  the  Poles  ne-  Poland, 
ver  had  even  a  fabulous  hiftory  of  their  own  nation.  ’v--"* 
The  reafon  of  this  is,  that  it  was  not  the  cuftom  with 
that  nation  to  entertain  itinerant  poets  for  the  amufe- 
ment  of  the  great ;  for  to  the  Songs  of  thefe  poets  en¬ 
tertained  among  other  nations  we  are  obliged  for  the 
early  part  of  their  hiftory  ;  but  this  affiftance  being 
deficient  in  Poland,  we  muft  have  recourfe  to  what  is 
recorded  concerning  it  bythe  hiftorians  of  ot  her  nations*  x 
The  Sovereigns  of  Poland  at  firft  had  the  title  of  kVifti  fo- 
duces,  dukes  or  generals,  as  if  their  office  had  been  vereigns  at 
Only  to  lead  the  armies  into  the  field.  The  *  firft  ofqrffejnly 
thefe  is  univerfally  allowed  to  have  been  Lechus  or^nkca. 
Lecht ;  and  to  render  him  more  illullrious,  he  is  faid  % 
to  have  been  a  lineal  defeendant  from  Japhet  the  Son  of  kechusthe 


Noah.  According  to  fome  writers,  he  migrated  at 


firft  duke. 


mittvi  to  us  bv  .the  natives; 


are  not 
any  accounts  tranf- 
The  early  hiftpries  of  all 
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the  head  of  a  numerous  body  of  the  defeenda fits  of  the 
ancient  Sclavi  from  fome  of  the  neighbouring  nations  ; 
and,  to  this  day,  Poland  is  .called  by  the  Tartars  the 
kingdom  of  Lechus .  Bufching,  however,  gives  a  dif¬ 
ferent  account  of  the  origin  of  the  Poles.  Sarmatm, 
he  obferves,  was  an  ex  ten  five  country,  inhabited  by  a 
variety  of  nations  of  different  names.  He  fuppofes  the 
Poles  to  be  the  defeendants  of -the  ancient  Lazi,  a  peo¬ 
ple  who  lived  in  Colchis -near  the  Pontus  Euxinus  ;  3 

whence  the  Poles  are  fometimes  called  Polaxi.  Crofs-  Derivation 
ing  feveral  rivers,  they  entered  Pofnanra,  and  fettled  on  °f the  dlffc* 
the  borders  of  the  Warta,  while  their "  neighbours  the  of^olaml.5 
Zechi  fettled  on  the  Elbe,  in  the 3 50th  year  of  Chrift. 

As  to  the  name  of  Poland,  or  Polfka,  as  it  is  called  by 
the  natives,  it  >  comes  from  the  Sclavonic  word  Pole, 
or  Pok u  which  dignifies  a  country  adapted  to  hunt¬ 
ing,  becaufe  the  whole  country  was  formerly  covered 
with  vafl  forefts,  exceedingly  proper  for  that  employ¬ 
ment.  ^ 

■  Of  the  tranfadlions  of-Lechus  during  the  time  that  Vifdmer 
he  enjoyed  the  Sovereignty,  we  have  no  certain  ac-^^ec<mt^ 
.count.  His  fucceffor  was  named  Vtfctmer,  who  is  ge-  u  e* 
nerally  fuppofed  to  have  been  the  nephew  of  Lechus, 

He  was  a  warlike  and  fuccefsful  prince,  Subduing  many 
provinces  of  Denmark,  and  building  the  cky  of  Wif- 
mar,  fo  called  from  the  name  of  the  Sovereign.  But 
the  Danifh  hiftorians  take  no  aotice  of  his  xvars  with 
v  their  country  ;  nor  do  they  even  mention  a  prince  of 
this  name.  However,  he  is  faid  to  have  reigned  for  a 
*  long  time  with  great  glory  5  but  to  have  left  the  people 
in  great  diftrefs,  on  account  of  the  difputes  which  arofe 
about  a  fucceifor.  g  , 

After  the  death  of  Vifcimer,  the  nobility  were  on  form  of 
Hie  point  of  eledling  a  Sovereign,  when  the  people, 
harafied  by  the  grievous  burdens  occafioned  by  the  ™  ^  jnt0 
Avars  of  Vifcimer,  unanimoufly  demanded  another  form  ariftecraep 
-of  government,  that  they  might  no  longer  be  liable  to 
Suffer  from  ambition  and  tyranny.  At  firft  the  nobi¬ 
lity  pretended  to  yield  to  this  humour  of  the  people 
with  great  reluftance  ;  hoxvever,  they  afterwards  deter¬ 
mined  on  fueh  a  form  of  government  as  threw  all  the 
powef  into  their  own  bands.  Twelve1  palatines,  or 
vaivodes,  were  chofen  ;  and  the  Poliih  dominions  di¬ 
vided  into  as.  many  provinces.  Thefe  palatines  exer- 
Cifed  a  defpotic  authority  within  their  feveral  jurisdic¬ 
tions,  and  aggravated  the  mifeiy  of  the  people  by  per¬ 
petual  wars  among  themfelves  ;  upon  which  the  Poles* 
worn  out  with  opprefiion,  refolved  to  return  to  their 
old  form  of  government*  Many  afTemblies  were  held 
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for  this  purpofe  ;  but,  by  reafon  of  the  oppofition  of 
the  vaivodes,  they  came  to  nothing.  At  laft,  however, 
they  call  their  eyes  upon  Cracus,  or  Gracus,  whofe 
wealth  and  popularity  had  raifed  him  to  the  higheft 
honours  among  his  countrymen.  The  Poles  fay  that 
he  was  a  native  of  Poland,  and  one  of  the  1 2  vaivodes  ; 
but  the  Bohemians  affirm  that  he  was  a  native  of  their 
country  :  however,  both  agree  in  maintaining,  that  he 
was  defeended  from  the  ancient  family  of  the  Gracchi 
in  Rome  ;  who,  they  fay,  were  banilhed  to  this  country. 
Pie  is  faid  to  have  finalized  himfelf  againft  the  Franks, 
whom  he  overthrew  in  fome  defperate  engagements,  and 
afterwards  built  the  city  of  Cracow  with  their  fpoils. 
Pie  did  not  enlarge  his  dominions,  but  made  his  fubje&s 
happy  by  many  excellent  regulations.  At  lad,  after  a 
long  and  glorious  reign,  he  expired,  or,  according  to 
fome,  was  affafiinated  by  a  nobleman  who  afpired  to  the 
crown. 

Cracus  left  three  children  ;  Cracus,  Lechus,  and  a 
daughter  warned  Vanda .  The  fird  fucceeded  to  the 
dukedom  in  virtue  of  his  birthright ;  but  was  foon  after 
murdered  by  his  brother  Lechus.  Flowever,  it  feem's 
the  thoughts  of  the  crime  which  he  had  committed  fo 
chdurbed  his  conscience,  that  the  fecret  could  not  be 
kept.  When  it  was  kliewn  that  he  had  been  the  mur¬ 
derer  of  his  late  fovereign,  he  was  depofed  with  all 
poffible  marks  of  ignominy  and  contempt,  and  his  fider 
Vanda  declared  duchefs.  She  was  a  mod  beautiful  and 
accomplifhed  lady ;  and  foon  after  die  had  been  raifed 
to  the  fovereignty,  one  Rithogar,  a  Teutonic  prince, 
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were  laid  all  the  enfigns  of  the  ducal  authority;  and  ait  Poland, 

herald  proclaimed,  that  he  who  firft  arrived  at  that  pil- - / - 

lar  from  a  river  at  fome  dillance,  named  Pouderic,  was 
to  enjoy  them,  A  Polllh  lord  named  Lechus  was  re- 
lolved  to  fecure  the  viftory  to  himfelf  by  a  ftratagem  ; 
for  which  purpofe  he  caufed  Iron  fpikes  to  be  driven  alf 
over  the  courfe,  referving  only  a  path  for  his  own  horfe. 

I  he  fraudulent  defign  took  eifeft  in  part,  all  the  reft 
of  the  competitors  being  demounted,  and  fome  feverejy 
hurt  by  their  fall.  Lechus,  in  confequcnce  of  this  vie- 
tory,  was  about  to  be  proclaimed  duke  ;  when,  unlucki¬ 
ly  tor  him,  a  peafant  who  had  found  out  the  artifice  op- 
ceremony  >  and  upon  an  examination  of  the 
Lechus  was  torn  in  pieces,  and  the  ducal  authority 
conferred  upon  the  peafant. 

The  name  of  the  new  monarch  was  alfo  Lechus.  He 
attained  the  fovereignty  in  the  year  774,  and  behaved 
with  great  wifdom  and  moderation.  Though  he  poflfeffed 
the  qualities  of  a  great  warrior,  and  extended  his  domi¬ 
nions  on  the  fide  of  Moravia  and  Bohemia,  yet  his  chief 
delight  was  to  make  his  fubjefts  happy  by  peace.  In 
the  decline  of  life  he  was  obliged  to  engage  in  a  war 
with  Charlemagne,  and  is  faid  by  fome  to  have  fallen  in 
battle  with  that  powerful  monarch  ;  though  others  afiert 
that  he  died  a  natural  death,  having  lived  fo  lono-  that 
the  fpnngs  of  life  were  quite  worn  out. 

Lechus  III.  was  fucceeded  by  his  fon  Lechus  IV 
who  inherited  all  his  father’s  virtues.  He  fupprefTed  an 
lnfurrechon  in  the  Polilh  provinces,  by  which  he  ac¬ 
quired  great  reputation  ;  after  which  he  led  his  armv 

nrra  mil  fL/a  C'  .1  T.  1  •  1  •  ,  .  _  •' 


fent  an  ambaftado^  demanding^ ao-ainft  the  Greek  and  *  Laban  Wi  *  ft 
threatening  war  if  his  propo4  were  refufed.  g  Vanda  ^  had 

marched  in  perfon  agamft  him  at  the  head  of  a  numer¬ 
ous  army,  and  the  event  proved  fatal  both  to  Rithotrar 
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and  herfelft  The  troops  of  Rithogar  abandoned  him 
without  linking  a  blow,  upon  which  he  killed  himfelf 
in  defpair  ;  and  Vanda,  having  become  enamoured  of 
him,  was  fo  much  concerned  for  his  death,  that  (he 
drowned  herfelf  in  the  river  Viftula  or  WefcL  From 
this  unfortunate  lady  the  country  of  Vandalia  takes  its 
name. 

I  he  family  of  Cracus  having  become  extin&  by  the 
death  of  Vanda,  the  Poles  were  again  left  at  liberty  to 
choofe  a  new  fovereign  or  a  new  form  of  government. 
Through  a  natural  levity,  they  changed  the  form  of 
.government,  and  reftored  the  vaivodes  notwithftandino- 
all  that  they  had  formerly  fufFered  from  them.  The 
consequences  were  the  fame  as  before:  the  vaivodes 
abided  their  power  ;  the  people  were  oppreffed,  and  the* 
date  was  diflra&ed  between  foreign  wars  arid  civil  con¬ 
tentions.  At  that  time  the  Hungarians  and  Moravians 
had  ihvaded  Poland  with  a  numerous  army,  and  were 
oppofed  only  by  a  handful  of  men  almoft  ready  to  fur- 
render  at  discretion.  However,  one  Premiflaus,  a  pri¬ 
vate  foldier,  contrived  a  ftratagem  by  which  the  numer¬ 
ous  forces  of  the  enemy  were  overthrown  ;  and  for  his 
valour  was  rewarded  with  the  dukedom.  \Ve  arc  ig¬ 
norant  of  the  other  tranfadlions  of  his  reign ;  hut  all 
hiftorians  inform  us  that  he  died  deeply  regretted,  and 
without  iffue  ;  '  To  that  the  Poles  had  once  more  to 
choofe  -a  fovereign. 

On  the  death  of  Premiflaus  Several  candidates  appeared 
for  the  throne  ;  and  the  Poleis  determined  to  prefer  him 
who  could  overcome  all  his  competitors  in  a  horfe-race. 
A  Hone  pillar  was  ere&ed  near  the  capital,  on  which 
Vol.  XV.  Part  I. 


run  Panonia.  He  gained  a  complete  vidlory  over  his  ' 
enemies.  Nor  was  Ins  valour  more  confpicuous  in  the 
battle  than  his  clemency  to  the  vanquiffied  :  for  he  dip- 
milled  all  his  prifoners  without  ranfom ;  demanding  no 
other  conditions  than  that  they  fhould  never  again  difturb 
the  peace  of  Poland,  or  the  allies  of  that  kingdom.  This 
duke  is  faid  to  have  been  endowed  with  many  virtues, 
and  is  charged  only  with  the  vice  of  incontinence.  .  He 
left  20  natural  children,  and  only  one  legitimate  fon, 
named  Poptel,  to  whom  he  left  the  fovereignty.  -  Popiel 
was  alio  a  virtuous  and  pacific  prince,  who  never  had  re- 
courfe  to  arms  but  through  necefiity.  He  removed  the 
feat  of  government  from  Cracow  to  Gnefna,  and  was 
fucceeded  by  his  nephew  Popiel  II.  a  minor. 

The  young  king  behaved  with  propriety  as  lono-  as 
he  was  under  the  tuition  of  others  ;  but  as  foon  as  he 
had  got  the  reins  of  government  into  his  own  hands  the 
face  of  affairs  was  altered.  Lechus  III.  who,  as  hath 
been  already  mentioned,  had  20  illegitimate  children, 
had  promoted  them  to  the  government  of  different  pro¬ 
vinces  ;  and  they  had  difeharged  the  duties  of  their  offices 
in  fuch  a  manner  as  (bowed  that  they  were  worthy  of  ^the 
confidence  repofed  in  them.  However,  as  foon  as  Popiel 
came  of  age,  being  fed uced  by  the  advice  of  his  wife,  an 
artful  and  ambitious  woman,  he  removed  them  from  their 
polls,  treated  them  with  the  utinoft  contempt,  and  at  laft 
found  means  to  poifon  them  all  at  once  at  an  entertain- 
1?en1t‘  4  dreadful  Pum*(hraeiit,  however,  according  to 

the  hiftorians  of  thole  times,  attended  his  treachery  and 
cruelty  The  bodies  of  the  unhappy  governors  were 
Rit  unbuned ;  and  from  them  iffued  a  Swarm  of  rats 
who  purfued  Popiel,  his  wife,  and  children,  wherever  they 
went,  and  at  laft  devoured  them.  The  nation  now  be¬ 
came  a  prey  to  civil  difeord  at  the  fame  time  that  it  was 
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P  O  In  .  .n  ^..^fctiinn  out  on  Ihi*  aprfition,  he  wm  prtvtnlt Jby  the 

,  ff  .  .  a  foreien  enemy ;  and,  m  ftiort,  the  ftale  *  ?  f  w*r  w;,h  the  Bohemians.  The  ele- 

haraffed  hy  a  foreign  n  y  ^,w;on.  when  P.aftus  breaking  ou^^a  ^  ^  ^  had  exclted  the 

enw  of  die  duke  of  Bohemia,  who  had  folieited  the 
r  1  for  liimfelf,  and  had  been  retufed.  His 

ES-i«  »  **;  “d””S«  SU^fu-hd-  .«kd  by  .he  conneflion  b«.,e«„ 
by  his  fon  Ziemovitus,  who  was  of  a  more  vvarbke  J ^  ^  and  the  emperor,  the  former  having  married 

pofition  than  his  father  and  who  fo*  “  l°  He  main-  Ri*»  the  emperor’s  niece.  Without  any  provocation 
Liar  difchiline  among  the  Polifh  troops.  He  ^  or  without  giving  the  lead  intimation  of  his. 

deficit,  the  duke  of  Bohemia  entered  Poland  at  the  head: 
of  a  numerous  army,  committing  everywhere  dreadful!  ^ 
ravages.  Boleflaus  immediately  marched  againit  hint,  He  cnlv. 
and  the  Bohemians  retired  with  precipitation.  Scarcity  query  Bs* 
of  provifions,  and  die  inclemency  of  the  feafon,  prevented  hernia 
Boleflaus  at  that  time  from  purfuing ;  but  as  foon  as 
tliefe  obftacles  were  removed,  he  entered  Bohemia  at  the_ 
head  of  a  formidable  army,  with  a  full  refolution  of 
taking  an  ample  revenge.  The  Bohemians  were  alto- 
gether  unable  to  refill;  neither  indeed  had  they  courage 


Liar  difchiline  among -  -  ,  tn 

tained  a  relpeclable  army,  and  took  great  p-ims  to 
S  a  perfed  knowledge  in  the  art  of  war.  The  con¬ 
fluence  of  this  was,  that  lie  was  viaor.ous  m  all  ks 
battles  ;  and  retook  from  the  Germans  and  Hungarians 
rot  only  all  that  they  had  gamed,  but  eniarged  his  do¬ 
minions  beyond  what  they  had  been.  After  his  death 
nothing  remarkable  happened  in  Poland  till  the  time  ot 
Miec  Jans  I.  who  attained  the  ducal  authority  m  9<H- 
He  was  born  blind,  and  continued  fo  for  feven  years . 
after  which  he  recovered  his  fight  without  ufmg  any 
medicine  ;  a  circumftance  fo  extraordinary,  that  in  thole 
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medicine  ;  a  circumftance  fo  extraordinary,  that  in  t  o  e  a  battle,  though  Boleflaus  did  all  in  his  power 

times  of  ignorance  and  fuperftition  it  was  acc  _  jt  go  great  indeed  was  the  cowardice 

miracle.  In  his  reign  the  Chriftian  religion  was  intro-  totetM nv ^  ^  fuffered  Pra£rue<  ^ 

duced  into  Poland.  The  moft  probable  account  of  the 
manner  in  which  Chriftianity  was  introduced  is,  that 
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Mieczflaus  having  by  ambafladors  made  his  addreiles 
Daborwka  daughter  to  the  Duke  of  Bohemia,  the  lady 
rejected  his  offer  unlefs  he  would  fuffer  himfelf  to  be 
baptized.  To  this  the  duke  confented,  and  was  bap¬ 
tized,  after  having  been,  inflrufted  in  the  principles  of 
Chriftianity.  He  founded  the  archbifhoprics  of  Gnefna 
and  Cracow ;  and  appointed  St  Adalbert,  fent  by  the 
pontiff  to  propagate  Chriftianity  in  Poland,  primate  of 
the  whole  kingdom.  On  the  birth  of  his  fon  Boleflaus  he 
redoubled  his  zeal ;  founding  feveral  bifhoprics  and  mo- 
nafteries ;  ordering  likewife  that,  when  any  part  of  the 
Gofpel  was  read,  the  hearers-  fhould  half-draw  their 
fwords,  in  teftimony  of  their  readinefs  to  defend  the  faith. 
He  was,  however,  too  fuperftitious  to  attend  to  the  duties 
ofafovereign;  and  fuffered/ his  dominions  to,  be  ravaged 
by  liis  barbarous  neighbour  the  duke  of  Ruflia.  .  Yet, 
with  all  his  devotion,,  he  could  not  obtain  the  title  of 
king  from  the  pope,  though  he  had  warmly  folieited  it ; 
but  it  was  afterwards  conferred  on  his  fon,  who  fucceed- 
ed  to  all  his  dominions. 

Boleflaus  I.  the  firft  king  of  Poland,  furnamed  Chrobry, 
fucceedtd  to  the  fovereignty  in  999.  He  alfo  profefled 
and  cherifhed  Chriftianity,  and  was  a  man  of  great  va¬ 
lour  and  prudence.  However,  the  firft  tranfa&ioh  of 


tO  Iulkt  m  - - 

of  the  duke  or  his  army,  that  they  fuffered  Prague,  the 
capital  of  the  duchy,  to  be  taken  after  a  fiege  of  two- 
years*;  having  never,  during  all  that  time,  ventured  to 
relieve  it  by  fighting  the  Polifh  army.  The  taking  of 
this  city  was  quickly  followed  by  the  redu&ion  of  all  the 
places  of  inferior  note:  but  though  Boleflaus  was  in 
poffeffion  of  almoft  all  the  fortified  places  in  Bohemia, 
he  could  not  believe  his  conquefts  to  be  complete  until 
he  became  mailer  of  the  duke’s  perfon.  This  unfortu- 
tunate  prince  had  (hut  himfelf  up  with  his  fon  in^  his- 
only  remaining  fortrefs  of  Wiffogrod,  where  he  imagined 
that  he  fhould  be  able  to  foil  all  the  attempts  of  the 
Polifh  monarch.  In  this,  however,  he  found  himfelf 
difappointed.  Boleflaus  invefted  the  place,  and  made 
his  approaches  with  fuch  rapidity,  that  the  garrifon, 
dreading  a  general  affault,  refolved  to  capitulate,  and 
perfifted  in  their  refolution  notwithftanding  all  the  in¬ 
treaties  and  promifes  of  the  duke.  The  confequence 
was,  that  the  unhappy  prince  fell  into  the  hands  of  his 
enemies,  and  had  his  eyes  put  out  by  Boleflaus ;  after 
which,  his  fon  Jaremir  was  put  into  perpetual  and  clofe 
confinement. 

From  Bohemia  Boleflaus  marched  towards  Moravia  ;  And  Mort 
but  no  fooner  did  he  arrive  on  the  frontier  than  theV12* 
whole  province  fubmitted  without  a  blow.  He  then 
refumed  his  intention  cf  invading  Ruflia;  for  which  he 


ij 


lour  and  prudence,  xlowever,  tne  nrit  tramaction  01  rciumcu  mb  micuuuuw  invading  ±^xna9 

his  reign  favoured  very  much  of  the  ridiculous  piety  of  had  now  a  very  fair  opportunity,  by  reafon  of  a  civil 

♦Up  hmw'  removed  fmm  Pracnie  tn  Gnefna.  the  war  which  racred  with  violence  among  the  children  ol 


thofe  times.  He  removed  from  Prague  to  Gnefna.  the 
remains  of  a  faint  which. he  had  purchafed  at  a  confider- 
able  price.  The  Emperor  Otho  III.  made  a  pilgrimage, 
on  account  of  a  vow,  to  the  tomb  of  this  faint.  He  was 
hofpitably  received  by  Boleflaus,  whom,  in  return,  he 
invefted  with  the  regal  dignity. ;  an  a£h  which  was  con¬ 
firmed  by  the  pope.  This  new  dignity  added  nothing 
to  the  power  of  Boleflaus  ;  though  it  increafed  his  con¬ 
fequence  with  his  own  fubje&s.  He  now  affedled  more 
ftate  than  before :  his-  body-guards  were  confiderably 
augmented ;  and  he  was  conftantly  attended  by  a  nu¬ 
merous  and  fplendid  retinue  whenever  he  ftirred  out  of 
his  palace.  Thus  he  infpired  his  people  with  an  idea 
of  his  greatnefs,  and  confequently  of  their  own  import¬ 
ance  ;  which  no  doubt  was  neceffary  for  the  accomplifh- 
ment  of  a  defign  he  had  formed,  namely,  an  offenfive 


war  which  raged  with  violence  among  the  children  of 
duke  Volodomir.  The  chief  competitors  were  Jariflaus 
and  Suantepolk.  The  latter,  having  been  defeated 
by  his  brother,  was  obliged  to  take  refuge  in  Poland, 
where  he  ufed  all  the  arguments  in  his  power  with 
king  Boleflaus  in  order  to  induce  him  to  revenge  his 
caufe.  Boleflaus  having  already  an  intention  of  invading 
that  country,  needed  but  little  intreaty  ;  and  therefore 
moved  towards  Ruflia  at  the  head  of  a  very  numerous 
army  :  giving  out,  that  he  had  no  other  defign  than  to 
revenge  the  injuft  ice  done  to  Suantepolk.  He  was  met 
on  the  banks  of  the  river  Bog  by  Jariflaus  at  the  head 
of  an  army  much  fuperior  in  number  to  his  own  ;  and 
for  fome  days  the  Polifh  army  was  kept  at  bay  by 
the  Ruffians.  At  laft  Boleflaus,  growing  impatient,  greac  v-lC 
refolved  to  pafs  the  river  at  all  events  ;  and  therefore tory  over 
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war  with  Ruflia :  but  whea  he  was  upon  the  poiat  of  forming  his. cavalry  in  the  beft  manner  for  breaking  the. the  Ruf 
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FolancL  torrent,  he  expofed  his  own  perfon  to  the  utmofl  of  its 
'■"■""V  force.  Encouraged  by  his  example,  the  Poles  advan¬ 
ced  breafl-high  in  the  water  to  the  oppofite  fhore  ;  from 
whence  the  enemy  gave  them  all  the  annoyance  in  their 
power.  In  fpite  of  all  oppofition,  however,  the  Poles 
reached  the  bank,  and  foon  gained  a  complete  viClory, 
Jariflaus  being  obliged  to  fly  to  Kiovia.  This  city  was 
immediately  in  veiled ;  but  Jariflaus  retired  farther  into 
the  country  in  order  to  recruit  his  army,  leaving  the  city 
to  its  fate.  The  garrifon  made  a  brave  defence,  but 
were  at  laft  compelled  to  furrender  at  difcretion.  A  vail 
treafure  was  found  in  the  place  ;  great  part  of  which 
was  diilributed  by  Boleflaus  among  the  foldiers. 

Though  the  king  of  Poland  had  now  become  mailer 
of  the  great eil  part  of  Ruffia,  he  knew  that  the  only 

15  poffible  means  of  keeping  the  country  in  fubjeClion  was 

Places  by  placing  a  natural  fovereign  over  the  inhabitants.  For 

Suantepolk  j.^*s  reafon  he  reinllated  Suantepolk,  though  his  preten- 
thr^ne  of  hons  were  ilill  difputed  by  Jariflaus.  The  latter  had 

Rufiia,  formed  a  flying  camp,  and  meditated  a  fcheme  of  fur- 

prifmg  and  carrying  off  his  rival  brother ;  but  having 
failed  in  this  attempt,  he  retired  to  Novogorod,  where 
the  attachment  of  the  inhabitants  enabled  him  to  make 
fome  refinance)  till  at  lail  he  was  attacked  and  defeated 

16  by  Boleflaus,  which  feemed  to  give  the  finifhing  ftroke 
Who  at-  t0  kfs  affairs.  The  king  of  Poland,  however,  now  met 
cut'hkn  off  Wlt^  a  more  dangerous  enemy  in  the  perfidious  and  un-. 
wi  h  his  grateful  Suantepolk  than  he  had  experienced  in  Jariflaus. 
whole  ar-  The  Rufiian  prince,  imagining  himfelf  a  dependent  on 
my,  but  is  Boleflaus,  formed  a  confpiracy  againfl  him  $  by  which 
defeated.  jie  proje<Shed  nothing  lefs  than  the  deflruCtion  of  him 

and  his  whole  army.  The  mafiacre  was  already  begun 
when  Boleflaus  received  intelligence.  The  urgency  of 
the  cafe  admitted  of  no  delay:  the  king  therefore 
mounted  his  liorfe  ;  and  having  with  the  utmofl  haile 
affembled  part  of  his  army,  fell  upon  the  traitors  with 
filch  fury,  that  they  were  obliged  to  betake  themfelves 
A  dreadful  to  flight,  and  Boleflaus  got  fafe  into  Poland.  But  in 
battle  be-  the  mean  time  Jariflaus  having  affembled  frefh  forces, 
tween  the  pUrfued  the  Polifh  army ;  and  having  come  up  with 

Sid  Poles  t^iem  as  one  ^a^  *iac*  cr0^e(*  t^ie  nver  Boriilhenes, 
attacked  them  with  the  utmofl  fury.  Boleflaus  defend¬ 
ed  himfelf  with  the  greatefl  refolution  ;  but,  by  reafon 
of  his  forces  being  divided,  vidlory  was  dubious  for 
a  long  time.  At  lafl,  when  the  army  had  wholly  crofied, 
the  Ruffians  were  entirely  put  to  the  rout,  and  a  terrible 
carnage  enfued.  The  viClory,  however,  though  com¬ 
plete,  was  not  decifive  ;  for  which  reafon  Boleflaus 
thought  proper  to  continue  his  retreat,  without  attempt¬ 
ing  to  conquer  a  country  too  extenfive  Tor  him  ever  to 
Saxony  keep  *n  fubjeClion.  Still,  however,  his  martial  inclina- 
tonquered  tion  continued,  and  he  led  his  army  into  Saxony.  The 
Bole-  inhabitants  of  this  country  had  hitherto  refilled  all  at- 
^aus>  tempts  that  had  been  made  on  their  freedom,  and  flill 
made  a  violent  flruggle  for  liberty  ;  though,  in  fpite  of 
their  utmofl  efforts,  they  were  obliged  at  lafl  to  fubinit 
to  the  yoke.  On  his  withdrawing  the  troops  from 
Saxony,  however,  the  king  thought  proper  to  leave  the 
people  to  their  liberty,  contenting  himfelf  with  a  rich 
booty.  The  boundaries  of  his  empire  he  now  fixed  at 
the  river  Elbe  ;  where  he  ere&ed  two  iron  columns, 
in  order  to  tranfmit  the  memory  of  his  eonquefl  to 
poller  it  y. 

■-Boleflaus,  flill .  unfated  with  victory,  now  meditated 


the  eonquefl  of  Pruffia  and  Pomerania ;  the  latter  of  Poland, 
which  provinces  had,  in  the  former  civil  wars,  been  dif-  w~v 
membered  from  Poland.  His  arms  were  attended  with  wich^Hruf- 
equal  fuccefs  againfl  both  :  indeed  the  very  terror  of  his  fia  and  Po* 
name  feemed  to  anfwer  all  the  purpofes  of  a  formidable  tnerania. 
army.  Thefe,  however,  he  feems  to  have  defigned  to 
be  the  lafl  of  his  warlike  enterprifes  ;  for  he  now  applied 
himfelf  wholly  to  the  enabling  of  wholefome  laws  for  the 
benefit  of  his  people.  But  in  the  midfl  of  this  tran¬ 
quillity  Jariflaus  affembled  the  mofl  numerous  army  that 
bad  ever  been  heard  of  in  Rufiia,  with  which  he  appear-  20 
ed  on  the  frontiers  of  Poland.  Boleflaus,  though  now  Gains  ann- 
advanced  in  years,  marched  out  againfl  his  adverfaries,t^cr  g*eat 
and  met  them  on  the  banks  of  the  Boriflhenes,  rendered 
famous  by  the  vidlory  he  had  lately  gained  there.  The  Ruflians 
Poles  crofled  the  river  by  fwimming  ;  and  attached  the  on'  which 
enemy  before  they  had  time  to  draw  up  in  order  of  the  whole 
battle  with  fuch  impetuofity,  that  a  total  rout  foon  en-J:°^m.ry 
fued.  The  Ruffians  were  feized  with  a  panic,  and  Ja-  U 
riflaus  was  hurried  away,  and  almoll  trampled  to  death 
by  the  fugitives.  Many  thoufand  prifoners  were  taken, 
but  Boleflaus  releafed  them  upon  very  eafy  conditions ; 
contenting  himfelf  with  an  inconfiderable  tribute,  and 
endeavouring  to  engage  the  affeClionS  of  the  people  by 
his  kindnefs.  This  well-timed  clemency  produced  fuch 
an  happy  effeCl,  that  the  Ruffians  voluntarily  fubmitted 
to  his  jurifdiCtion,  and  again  became  his  fubjeCls.  Soon 
after  this  he  died  in  the  year  1025,  after  having aus 
vailly  extended  his  dominions,  and  rendered  hisXubjeCls 
happy. 

Boleflaus  was  fucceeded  by  his  fon  Mieczflaus  II. 
but  he  poflefled  none  of  the  great  qualities  of  his  father, 
being  indolent  and  debauched  in  his  behaviour.  In 
the  very  beginning  of  his  reign,  the  Ruffians,  Bohe¬ 
mians,  and  Moravians,  revolted.  However,  as  the  fpirit 
and  difeipline  introduced  by  ^Boleflaus  flill  remained  in 
the  Polifh  army,  Mieczflaus  found  no  great  difficulty 
in  reducing  them  again  to  obedience  :  after  which,  de-  v 

voting  himfelf  entirely  to  voluptuoufnefs,  he  was  feized 
with  a  frenzy,  which  put  an  end  to  his  life  in  the  year 
1034.  The  qualities  of  this  prince  proved  veryRiX3)  a 
detrimental  to  the  interefl  of  hie  fon  Cafimir ;  though  rannical 
the  latter  had  received  an  excellent  education,  and  was*le£ent:> 
poflefled  of  many  virtues.  Inflead  of  dealing  him  king, 
they  cliofe  Rixa  his  mother  queen-regent.  She  proved  fon  Cad- 
tyrannical,  and  fo  partial  to  her  countrymen  the  Ger-mir. 
mans,  that  a  rebellion  enfued,  and  fhe  was  forced  to  fly 
to  Germany  ;  where  fhe  obtained  the  protection  of  the 
emperor  by  means  of  the  immenfe  treafures  of  Boleflaus, 
which  flie  had  caufed  to  be  tranfported  thither  before 
her.  Her  bad  behaviour  and  expullion  proved  flill  more 
fatal  to  the  affairs  of  Calimir  than  even  that  of  his  father. 

He  was  immediately  driven  out  of  the  kingdom  $  and  a 
civil  war  taking  place,  a  great  many  pretenders  to  the 
crown  appeared  at  once.  To  the  miferies  occafloned  Poland  di* 
by  this  were  added  thofe  of  a  foreign  war  ;  for  the  Bo-^re*Fet*  hy 
-hemians  and  Ruffians  invaded  the  kingdom  in  different 
places,  committing  the  mofl  dreadful  ravages.  Thewars. 
conlequence  of  tliefe  accumulated  diltrefies  was,  that  the 
nobility  came  at  lall  to  the  refolution  of  recalling  Cafimir, 
and  eleding  him  fovereign.  However,  before  they 
took  this  ineafure,  it  was  thought  proper  to  fend  to 
Rome  to  complain  of  the  behaviour  of  the  duke  of  Bo¬ 
hemia.  The  deputies  were  at  firfl  received  favourably  ; 
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Poland,  but  the  influence  of  the  duke’s  gold  prevailing,  no. re- 
— * - drefs  was  obtained  ;  fo  that  at  laft  it  was  refolved,  with¬ 

out  more  ado,  to  fend  for  Cafimir, 

The  only  difficulty  was  where  to  find  the  fugitive 
prince  ;  for  he  had  been  gone  five  years  from  the  king¬ 
dom,  and  nobody  knew  the  place  of  his  retreat.  At 
laft,  by  fending  an  embaffy  to  his  mother,  it  was  found 
out  that  he  had  retired  into  France,  where  he  applied 
clofely  to  ftudy  at  the  univerfity  of  Paris.  Afterwards 
lie  went  to  Italy  ;  where,  for  the  fake  of  fubfiftence,  he 
took  upon  him  the  monaftie  habit.  At  that  time  he 
had  returned  to  France,  and  obtained  fome  preferment 
in  the  abbey  of  Clugni.  Nothing  now  obflru&ed  the 
prince’s  return  but  the  facred  run&ion  with  which  he 
was  inverted.  However,  a  difpenfation  was  obtained 
from  the  pope,  by  which  he  was  releafed  from  his  ec- 
clefiaftical  engagements,  on  condition  that  he  and  all 
Poland  L.b- the  kingdom  Ihould  become  fubjedl  to  the  capitation  tax 
jested  to.  calkd 

Peier-pence.  Some  other  conditions  of  lefs  con- 
fequence  were  added  ;  fuch  as,  that  the  Poles  rtiould 
/have  their  heads  and  beards,  and  wear  a  white  linen 
robe  at  fertivals,  like  other  profelfors  of  the  Catholic 
religion.  Great  preparations  were  made  for  the  recep¬ 
tion  of  the  young  prince  :  and  he  was  met  on  the 
frontier  by  the  nobility,  clergy,  and  forces  of  the  nation  ; 
by  whom  he  was  conducted  to  Gnefna,  and  crowned  by 
the  primate  with  more  than  ufual  folemnity.  He  proved 
a  virtuous  and  pacific  prince,  as  indeed  the  diltra&ed 
fituation  of  the  kingdom  would  not  admit  of  the  carry- 
'  ing  on  of  wars.  However,  Cafimir  proved  his  courage 
in  fubduing  the  banditti  by  which  the  country  was 
over-run  ;  and  by  marrying  the  princefs  Mary,  filler  to 
the'  duke  of  Ruffia,  art  quarrels  with  that  nation  were 
for  the  prefent  extingufhed.  Upon  the  whole,  the 
kingdom  flourifhed  during  his  reign  ;  and  became  more 
refpe&abie  from  the  wifdom  and  liability  of  the  admi- 
niftration  than  it  could  have  been  by  many  viftories. 
After  a  happy  reign  of  1 6  years,  he  died  beloved  and 

Eo'efla«I[.regIeU“l  bY  a11  llis,  f“%as\  r  „  . 

a  valiant  the  happy  admimltration  of  Cafimir  the  kingdom 

and  fuccels-  recovered  fufficient  ftrength  to  carry  on  fuccefsful  wars 
lul  prince,  againft  its  foreign  enemies.  Bolellaus  II.  the  fon  of 
Cafimir,  an  enterprifing  and  valiant  prince,  fucceeded  to 
the  throne  ;  and  foon  made  himfelf  fo  famous,  that  three 
unfortunate  princes  all  took  refuge  at  his  court  at  once, 
a7  .  having  been  expelled  from  their  own  dominions  by  their 
tkreeun-8  rekelh‘ous  fubje&s.  Thefe  were,  Jacomir,  fon  of  Brite- 
rtaus  duke  of  Bohemia  ;  Bela,  brother  to  the  king  of 
Hungary ;  and  Zaflaus  duke  of  Kiovia,  eldeft  fon  to 
Jariflaus  duke  of  Ruffia,  and  coufin  to  the  king  of  Po¬ 
land.  Bolellaus  determined  to  redrefs  all  their  grievances ; 
hut  while  he  deliberated  upon  the  moll  proper  means 
For.fo  doing,  the  duke  of  Bohemia,  dreading  the  confe¬ 
rence  of  Jacomir’s  efcape,  alfembled  an  army,  and, 
without  any  declaration  of  war,  inarched  through  the 
Hercynian  forell,  defolated  Silefia,  and  laid  wafte  the 
frontiers  of  Poland  with 
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cueciuai  ,  ,  .  „  fire  and  fword.  Boleflaus 

fuccour  to  arched  againit  him  with  a  force  greatly  inferior  ;  and, 

prfncTof  fa^Tn\dwktfX«rh?redu7edTPeJ  w'ffT  DUantollaus  an.d  Wfzevold  two  brothers  of 

Uohenfla,  diflrefs.  In  this  extremity  the  duke  frnf  6  lffi;aus  >  but  thel«  princes  ailing  the  part  of  media- 

accommodation  ;  but  they  were  reiefted  wX  dimJ  h?  Pardon  for  the  inhabitants  from  Zaflaus 

Boleflaus  ,  unAn  ;L  ^!„rejea  ,Wlth  ^lfdam  V  their  naUlral  fovereign.  With  the  fame  facility  the  two 
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and  marching  through  narrow  defiles,  was  advanced  fe* 
veral  leagues  before  Bolellaus  received  advice  of  his  re-  ” 
treat.  The  king  purfued  him,  but  in  vain  ;  for  which 
reafon  he  returned,  after  having  ravaged  the  frontiers  of 
Moravia.  The  next  year  he  entered  Bohemia  with  a 
numerous  army  ;  but  the  duke,  being  unwilling  to  en¬ 
counter  fuch  a  formidable  adverfary,  fub mined  to  fuch 
terms  as  Boleflaus  thought  proper  to  impofe.  In  thefe 
the  king  of  Poland  rtipuiated  for  certain’  conditions  in 
favour  of  Jacomir,  which  he  took  care  to  fee  punctually 
executed  ;  after  which  he  determined  to  march  towards 
Hungary,  to  affift  the  fugitive  prince  Bela. 

This  prince  had  been  for  fome  .time  folicited  by  a  And  to  Be- 
party  of  difaffeCled  nobility  to  return,  as  his  brother,  la  prince  of 
the  reigning  king,  had  alienated  the  hearts  of  his  fub-  ^angary. 
jeCls  by  his  tyrannical  behaviour :  as  foon  therefore  as 
Boleflaus  had  finirtied  the  war  in  Bohemia,  he  was  fo¬ 
licited  by  Bela  to  embrace  fo  favourable  an  opportunity, 
and  put  him  irt  polTeffion  of  the  kingdom  of  Hungary*. 

This  the  king  readily  complied  with,  as  being  agreeable 
to  his  own  inclinations ;  and  both  princes  entered  Hun¬ 
gary  by  different  routes,  each  at  the  head  of  a  numer¬ 
ous  body.  The  king  of  that  country,  however,  wa3 
not  difconcerted  by  fuch  a  formidable  invafion  ;  and  be¬ 
ing  largely  aflifted  by  the  emperor,  advanced  againft  his 
antagonirts  with  a  vaft  army  ;  among  whom  was  a  nu¬ 
merous  body  of  Bohemians,  who  bad  come  to  his  affift- 
ance,  though  in  direCf  violation  of  the  treaty  fubfilting 
between  the  duke  and  the  king  of  Poland.  At  laft  a 
decifive  battle  was  fought,  in  which  the  Germans  be** 
liaved  with  the  greateil  valour,  but  were  entirely  de¬ 
feated  through  the  treachery  of  the  Hungarians,  who  in 
the  heat  of  the  battle  deferted  and  went  over  to  Bela. 

Almoft  all  the  foreign  auxiliaries  were  killed  on  the 
fpot ;  the  king  himfelf  was  leized,  and  treated  with 
fuch  infolence  by  his  perfidious  fubjeds,  that  he  died  in 
a  fhort  time  of  a  broken  heart ;  fo  that  Bela  was  placed 
on  the  throne  without  further  oppofition,  except  from  a 
revolt  of  the  pealants,  which  was  loon  quelled  by  the 
Polifh  army. 

Boleflaus,  having  fucceeded  fo  happily  in  thefe  twoHep«ojert& 
enterprifes,  began  to  look  upon  himfelf  as  invincible  ;  con~ 
and,  mrtead  of  defigning  only  to  aifirt  Zaflaus,  as  lie 
had.  firrt  intended,  now  projedled  no  lefs  than  the  fub- 
je&ion  of  the  whole  country.  He  had  indeed  a  claim 
to  the  fovereignty  by  virtue  of  his  defeent  from  Mary, 
queen  of  Poland,  filter  to  Jariflaus  ;  and  this  he  endea¬ 
voured  to  ftrengthen  by  marrying  a  Ruffian  princefs 
himfelf.  Having  therefore  alfembled  a  very  numerous 
and  .well-difciplmed  army,  he  entered  the  duchy  of 
Kiovia,  where  he  was  oppofed  by  Wiffellaus,  who  had 
ufurped  the  fovereignty,  with  a  vaft  multitude  of  forces. 

Bolellaus,  however,  continued  to  advance;  and  the  Meets  with 
Ruffian  prince  being  intimidated  by  the  number  andrurprifing  ' 
good  older  of  his  enemies,  deferted  his  own  troops,  and^uccc^* 
fled  away  privately  with  a  llender  retinue  ;  upon  which 
ns  force  difperfed  themfelves  for  want  of  a  leader.  The 
inhabitants  of  the  city  of  Kiovia  now  called  to  their 
a  1  ance  buantollaus  and  Wfzevold  two  brothers  of 


Boleflaus  ;  upon  which  the  former,  ordering  fires  to  be 
kindled  in  his  camp,  as  if  he  defigned  to  continue  there, 
removed  with  the  utmoft  filenee  in  the  mkA^Vn. ! 


punces  recovered  all  the  other  dominions  belonging  to 
Zaflaus ;  only  one  city  venturing  to  ftand  a  fiege,  and 


in  the  night-time  5  that  was  foon  reduced. 


But  in  the  mean  time  the  king 
of 
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„  dyiug>  a  revolt  enfued,  and  the  two  fons 

ot  Bela  were  on  the  point  of  being  deprived  of  their 
paternal  dominions.  This  Boleflaus  no  fooner  heard 
than  he  marched  dircttly  into  Hungary  ;  where  by  the 
bare  terror  of  his  name,  he  re-eftablilhed  tranquillity, 
and  confirmed  the  princes  in  the  enjoyment  of  their 
Kingdom.  In  the  time  that  this  was  doing,  Zaflaus 
was  again  driven  from  his  territories,  all  the  conquefts 
bee"  formerly  made  were  loft,  and  Suantoflaus 
and  Yv  fzevold  more  powerful  ..than  ever.  The  kind's 
vigour,  however,  foon  difconcerted  all  their  meafuies. 
tie  ravaged  all  thole  territories  which  compofed  the 

If™"  °f  Lufac  and  Chelm>  reduced  the  ftrong  city 
Ot  VY  olyn,  and  tranfported  the  booty  to  Poland.  The 
campaign  was  fini/hed  by  a  battle  with  Wfzevold  ;  which 
proved  fo  bloody,  that  though  Boleflaus  was  viftorious, 
ins  army  was  weakened  in  fuch  a  manner  that  he  could 
not  purfue  his  conquefts.  In  the  winter  he  made  mi. 
merous  lev.es  ;  and  returning  in  the  fpring  to  Kiovia, 
reouced  it,  after  feveral  clefperate  attacks,  by  famine. 
On  this  occafion,  inftead  of  treating  the  inhabitants 
with  cruchy,  he  commended  their  valour,  and  ftriftly 
prohibited  his  troops  from  pillaging  or  infulting  them  ; 

liberality"2  pr0Vlfu>n3  amonS  tllem  with  the  utmoft 

This  clemency  procured  the  higheft  honour  to  the 
7.n.£  ^ ut  ^1S  fta7  here  produced  a  moll  ter¬ 

rible  diMcr  Kiovia  was  the  moil  difTolute,  as  well 
as;  the  ncheft  city,  m  the  north  ;  the  king  and  all  his 
folders  gave  themfelves  up  to  thepleafures  of  the  place. 
Boleflaus  himfelf  affected  all  the  imperious  ftate  of  an 
eaftern  monarch,  and  contra&ed  an  inclination  for  the 
grofleft  debaucheries.  The  confeqiience  had  almoft 
proved  fatal  to  Poland.  The  Hungarian  and  Ruffian 
u-ars  had  continued  for  feven  years,  during  all  which 
Umethekmg  had  never  been  at  home  excepting  once 

p'nl°rt  fp3ce  °f  three  months‘  In  the  mean  time 
the  1  olifh  women,  exafperated  at  hearing  that  their 
hufbands  had  neglected  them  and  connected  themfelves 
with  the  women  of  Kiovia,  raifed  their  Haves  to  the 
beds  of  their  mafters ;  and  in  fliort  the  whole  fex 
conlpired  in  one  general  fcheme  of  proftitution,  in  or- 
iler  to  be  revenged  of  the  infidelity  of  their  hufbands, 
excepting  one  fingle  woman,  namely,  Margaret ,  the 
wife  of  Count  Nicholas  of  Demboifin,  who  preferved  her 
l.dehtyin  fpite  of  all  folicitation.  Advice  of  this  ftrange 
revolution  was  foon  received  at  Kiovia,  where  it  excited 
terrible  commotions.  The  foldiers  blamed  the  king  for 
vfieir  difhonour  ;  forgetting  how  much  they  had  to  ac 
enfe  their  own ■  conduft  in  giving  their  wives  fuch  ex, 
treme  provocation.  The  effeft  of  thefe  difeontents  was 
a  general  defemon,  and  Boleflaus  faw  himfelf  fuddenly 
left  almoft  alone  in  the  heart  of  Ruffia ;  the  foldiers  hay 
ving  unammoufly  refolved  to  return  home  to  take  ven- 
geance  oi  their  wives  and  their  gallants. 

A  dreadful  kind  of  war  now  enfued,  The  women 
knew  that  they  were  to  expect  no  mercy  from  their 
emaged  hufbands,  and  therefore  pgrfuaded  their  lovers 
to  take  arms  in  their  defence.  They  themfelves  fought 
by  the  fide  of  their  gallants  with  the  utmoft  fury,  and 
fought  out  their  hufbands  in  the  heat  of  battle,  in  or- 
der  to  fecure  themfdves  from  all  danger  of  punifhment 
b)_  their  death,  hhey  were,  however,  on  the  point  of 
being  fubdued,  when  Boleflaus  arrived  with  the  few  re- 
aiamrag  Poles,  but  affifted  by.  a  vaft  army  of  Ruffians' 
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With  whom  lie  intended  to  take  equal  vengeance  on  the  Poland. 

omen,  their  gallants,  and  his  own  foldiers  who  had  - * - - 

delated  him.  This  produced  a  carnage  more  dreadful  ‘ 
than  ever.  1  he  foldiers  united  with  their  former  wives 
and  their  gallants  agamft  the  common  enemy,  and 
fought  agamft  uoleflaus  and  his  Ruffians  with  the  fary 
of  lions.  At  laft,  however,  the  fortune  of  tile  king 
prevailed  ;  the  rebels  were  totally  fnbdued,  and  the  few 

who  (Heaped  the  fword  were  tortured  to  deatli,  or  died 
Li  priion. 

,1  1r°,ard  t0  the  calami‘tie8  of  this  unhappy  kingdom^ 
the  fchifms  winch  for  foine  time  had  prevailed  in  the™™'' 
church  of  Rome  found  tneir  ivay  into  Poland  alfo;  and  dons, 
he  atnmofity  of  panics  became  aggravated  in  propor- 
tion  to  the  fnvoloufnefs  of  their  differences.  By  per- 
verfe  accident  the  matter  came  at  laft  to  be  a  contention 
tor  wealth  and  power  between  the  king  and  clergy. 

I  Ins  foon  gave  occafion  to  blood, hed  ;  and  the  bifhop  Bn,  / 

pLfmaC?W  7S  W  tllC  CatlK‘dral  whik  he  wasdeSdb  T 

performing  the  duties  of  his  office.  This  and  feme  other rl'  pope/ 
enoimous  crimes  in  a  fhort  time  brought  on  the  moft  a"d  the 
fignal  vengeance  of  the  clergy.  Gregory  VII.  the  popew  f 

*T“ ,,li“*red  r  “K  mS"  5—r.a HESSt 

mas  agamft  the  _  king,  releafed  his  fubjefts  from  theiraninter 

SS/aT!;  /nVTd  iU'm  °f  the  tkks  of  fovereignty,di<51' 

/d  aid  .  ‘e  kl»gdom  under  a  general  interdict,  which 
the  archbijhop  of  Gnefna  faw  punctually  enforced.  To 
this  tenable  lenteuce  Boleflaus  in  vain  oppofed  his  au« 

dere'd  H  a"d  freeal'ed,  dle  fPirit  which  had  formerly  ren¬ 
dered  him  fo  formidable  to  the  neighbouring  ftates.  The 

minus  of  the  people  were  blinded  by  fuperftition,  fi> 

bellit  77h  U  r’  efs  beinous  crlme  t0  rife  in  re¬ 
bellion  agamft  their  fovereign  than  to  oppofe  the  ty- 

,  /e  ^  ^  fee,'  Coufp>racies  were  daily  formed 
?  anJ  government  of  Boleflaus.  The 

whofe  kingdom  became  a  feene  of  confuf.on,  fo  that  the 
king  couid  no  longer  continue  with  fafety  in  his  own 

f  HC  .fled/herefore  with'  his  fo/Mieczllaus, 
and  took  refuge  in  Hungary ;  but  here  alfo  the  holy 
vengeance  or  tne  clergy  purfued  him,  nor  did  they 
ceale  Derieciiiincr Ltm  _ ..  ,  / 


„  r  ~  .  v. — jjunucu  mm,  nor  did  tiie^ 

end  tlI!Jie,  ™  brOUSht  t0  a  -^Terable 

r  r  fiUtbors,  dlfkr  wldeT  with  refpedl  to  the  man-  37 
of  his  death.  Some  fay  that  he  was  murdered  byThekin«’s 

r  H;  :z ±?“inido,htr*'  “r 

!  ,  f:LWandered  Ub°Ut  in  d‘C  woods  Hungary 
w.d  hke  a  favage  upon  wild  beafls,  and  was  at  laft 
killed  and  devoured  by  dogs.  The  greatefl  number, 
however,  tell  us,  that  being  driven  from  place  to  place 

kLdtoPbe  U“0nS  °,f  -he  der^>  he  was  at  ob- 

kgeu  to  become  a  cook  m  a  moiialtery  at  Carintlua,  in 
which  mean  occupation  he  ended  his  days. 

,  /?/  deftr5/0n  of  Eokdaus  was  not  fufKcient  to  al-Th/L 

do'm  o^P^fnrV1  exlended  tothe  whole  king- did  remo- 
dom  of  Poland.  Mieczflaus,  the  fon  of  Boleflaus,  was  ^  at  thc 
not  fuffered  to  afeend  the  throne;  and  the  kingdom £X?eace  of 
continued  under  the  moft  fevere  interdict,  which  ?!!ugile';Ui 

jeft  concelhons.  Befides  the  tax  called  Peter-beme,  new 
impofitions  were  added  of  the  moft  oppreffive  nature  • 
til  at  length  the  pontiff,  having  fatiated  his  avarice! 
andirnpovenfhed^the  country,  ccnfented  that  the  bro¬ 
ther  of  the  deceaftd  monarch  fhcnld  be  raifed  to  the  • 
fovereignty,  but  only  with  the  title  of 'duke.  This 
prince,  named  UlaSJlaus,  being  of  a  n^ek  difpofition, 

vvkh 


V  oUntS. 
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p  O  L  L  '  P*  !  .  .  bf.balf  •  but  he  was  defeated,  taken  prifon- 

,  v  .  :t  bis  duty  to  acquicfce  arm  in  his  b  *•  >  Almoil  all  tlie  nobuity  fo- 

SJgJw-ST&'if W>t -  tzzz  atfJB,  -  p«  « -„3KS  SfES 

fovereign,  the  interdict.  The  q  &  .  fove(j  fnntlefs,  no.withit  g  ^  appointed  him 

1  deavours  to  recover  the  regal  dm  p  ror  of  took  him  back  to  1  oland,  ana  pF 

,h.  pop.  having,  in  "iLfo?  Dot.- 


Poland. 


but  is  al-  oecivuuio  w  *  — -  —  . 

:tV7"St  t  °=w.t\w  off 
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Truffia,  Pomerania,  and  other ‘P™  d .  but  tbe  duke 

Poland,  than  they  again .re¬ 
belled,  and  hid  their  families  m  impenetiable  foreh. 

ter ^ortit1 In^rhavlir^3^  a  m0frV'-; 

ter  iorxuuc  > “  >  , °  .  „  content  to  fubmit 

merous  army  than  befoiC,  they  \ 

and  deliver  up  the  ringleaders  of  the  revolt  to  be  ptt- 
.ni(hed  as  the  duke  thought  proper. 

No  fooner  were  the  Pomeranians  reduced,  than iw 
diffenfions  took  place.  Sbigneus,  the  fon  °f  U1“  T 
ilaus  by  a  concubine,  was  placed  at  thehead  of  ai ■  y 

by  the  difcontented  nobility,  m  order  to  fubvert  h.s  fa 
theris  government,  and  difpute  the  tit  e  o  °  -  <  , 

"the  legitimate  fon  of  Uladiflaus,  to  the  fucceffion  The 
war  was  terminated  by  the  defeat  and  captivity  of  Sbig- 
neus  5  who  was  at  fell  confined,  but  afterwards  releafed 
on  condition  that  he  {hould  join  h.s  father  mpun.ftmg 
the  palatine  of  Cracow.  But  before  this  could  be  done, 
the  palatine  found  means  to  effeft  a  reconciliation  with 
-the  duke  ;  with  which  the  young  princes  being  dii- 
pleafed,  a  war  look  place  between  them  and  their  la¬ 
ther.  The  end  of  all  was,  that  the  palatine  of  Cracow 
was  banifhed,  and  the  princes  fubmitted  ;  after  which, 
Uladiflaus,  having  chadded  the  Pruffians  and  Pomera¬ 
nians  who  had  again  revolted,  died  in  the  year  1103, 

4°  the  59th  of  his  age.  n  TTT 

fcoleflaus  Uladiflaus  was  filcceeded  by  bis  fon  Boleflaus  Ill. 

nit^who  divided  the  dominions  equally  betwixt  his  brother 
nions  be-  Sbigneus  and  himfelf.  The  former  being  tuffat.sfied  with 
twixt  Sbig-his  (hare,  railed  cabals  againft  bis  brother.  A  civil 
Ileus  his  war  wag  for  fome  time  prevented  by  the  good  office*  of 
brothcrand^e  primate :  but  at  laft  Sbigneus,  having  privately  ftir- 

himfelf.  red  Up  the  Bohemians,  Saxons,  and  Moravians,  againft 

41  his  brother,  made  fuch  formidable  preparations  as 
A  civil  threatened  the  conqueft  of  all  Poland.  Boleflaus,  bein£ 
'var-  unprovided  with  forces  to  oppofe  fuch  a  formidable 

*  ~  V  1  _ _  jfrv  i ^  f  U rt  W  o r»r 


unprovided  with  torces  to  oppoic  iuui  <1  luiimuauiw 
Generofity  power,  had  recourfe  to  the  Ruffians  and  Hungarians ; 
of  Boleflaus,  w}10  readily  embraced  his  caufe,  in  expe&ation  of  turn¬ 
ed  in  gra~  ;f  fr,  tVipb-  n«in  advantage.  The  event  was,  that 


w  '  Jng  it  to  their  own  advantage.  The  event  was,  that 
uS  Sbigneus  was  entirely  defeated  ;  and  might  eafily  have 
*  been  obliged  to  furrender  himfelf  at  difcretion,  had  not 
Boleflaus  generoufly  left  him  in  quiet  pofleffion  of  the 
duchy  of  Mazovia,  in  order  to  maintain  himfelf  fuitably 
to  the  dignity  of  his  birth.  This  kindnefs  the  ungrate¬ 
ful  Sbigneus  repaid  by  entering  into  another  confpi- 
racy  ;  but  the  plot  being  difcovered,  he  was  feized,  ba- 
niihed,  and  declared  a  traitor  if  ever  he  fet  foot  again 
in  Poland.  Even  this  feverity  did  not  produce  the  de¬ 
fined  effed :  Sbigneus  .perfuaded  the  Pomeranians  to 


Nay,  he  even 

nu,  «u»  . -d  himJa  ma;n‘ 

-  .  ,  .  V-  ranV  •  but  he  foon  had  realon  43 
tenance  fuitable  to  his  ran*.  .  ^  brotber  ;n  aWho  i.  at 

to  repent  liis  kindnefs;  for  h  .  nff,niiencelafl  Put  t0 

fhortume  began  to  raife  frefti  difturbances.in  confcquence 
Jf  wWch  he loonmet  with  the  death  which  he  deferved 

Boleflaus  was  fcarce  freed  from  the  intrigues  o 
brother,  when  lie  found  himfelf  m  greater  danger  than 
ever  from  the  ambition  of  the  emperor  Henry  IV.  ^ 

felf  The  king  Of  Poland  determined  to  aflift  h.s  V 
friend;  and  therefore  made  a  powerful  d.verfion  m  Bo- 
\vL;'  ,vhere  be  repeatedly  defeated  the  Impenalifts  . 
upon  which,  the  emperor  collefting  all  his  forces,  ra- 
vLed  Silefia»  and  even  entered  Poland,  where  he  laid 
fle|e  to  the  ftrong  town  of  Lubufz  ;  but  was  at _iaft  ob¬ 
liged  to  abandon  the  enterpnfe,  after  having  fufcnn 
much  lofs.  However,  Henry  was  not  difcouraged,  but 
penetrated  ftill  farther  into  Poland,  and  v.'as  !aymg 
wafte  all  before  him,  when  the  fuper.or  (kill  of  Bole 
flaus  compelled  him  to  retire,  after  having  almoft  de 
ftroyed  his  army  with  fatigue  and  famine,  without  on^ 
coming  to  aftion.  Enraged  at  this  d.fappomtment 
Henry  laid  fiege  to  Glogaw,  in  hopes  of  drawing  the 
Poles  to  an  engagement  before  he  (hould  be  ob  lge 
to  evacuate  the  country.  The  fortifications  of  the  place 
were  weak;  but  the  fpirit  of  the  inhabitants ;fupplied 
their  deficiencies,  and  they  gave  the  impenahfts  a  moft 
unexpected  and  vigorous  reception.  At  laft,  however, 
they  were  on  the  point  of  furrendenng  to  fupenor 
force  ;  and  aftually  agreed  to  give  up  the  P^e,  provi¬ 
ded  they  did  not  receive  any  fuccours  during  that  t  . 

Boleflaus  determined,  however,  not  to  let  fuc  a  rav 
garrifon  fall  a  facrifice  to  their  loyalty ;  and  theretore 
prevailed  on  tl.e  bef.eged  to  break  the  capitulation  ra* 
tlier  than  furrender  when  they  were  on  the  point  oi  be¬ 
ing  delivered.  All  this  was  tranfaCted  wit  ^ 
moft  fecrecy  ;  fo  that  the  emperor  advanced,  withou 
thoughts  of  meeting  with  any  -refinance,  to  take  po  - 
feffion  of  the  city  ;  but,  being  receivea  by  a  funous 
difeharge  of  arrbws  and  javelins,  be  w'as  fo  mcenle  , 
that  he  refolved  to  ftorm  the  place,  and  give  no  quar¬ 
ter.  On  the  approach  of  the  army,  the  Impenahits 
were  aftonifhed  to  fee  not  only  the  breaches  filled _  up, 
but  new  walls,  fecured  by  a  wet  ditch,  reared  behind 
the  old,  and  erefted  during  the  fufpenfion  of  hoftihties 
by  the  induftry  of  the  befieged.  The  attac  - ,  °'vev.  ’  svor[tcd. 
went  on  5  but  the  inhabitants,  animated  by  e  P  1  ’ 
defended  themfelves  with  incredible  valour,  an .  at  a 
obliged  the  Imperialifts  to  break  up  the  fiege  with  jpre- 
cipitation.  Next  day  Boleflaus  arrived,  and  puriued 
the  emperor  with  fucli  vigour,  that  he  obliged .  °  46 

fly  with  difgrace  into  his  own  country.  this  loon Bolefiauj 
brought  on  a  peace*  which  was  confirmed  by  n  mat 
riage  between  Boleflaus  and  the  emperor  s  fiftei4.  by 

Hitherto  the  glory  of  Boleflaus  had  equaue  ,  or 


Hitherto  the  glory  ol  BOienaus  uau  -h— bis  own 
even  eclipfed,  that  of  his  namefake  and  predeceflor  credulity 
leflaus  the  Great;  but  about  the  year  n35^JJjg«. 
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brought  into  difficulties  and  difgrace  by  his  own  cre¬ 
dulity.  He  was  impofed  upon  by  an  artful  ftory  patch¬ 
ed  up  by  a  certain  Hungarian ;  who  infinuated  himfelf 
fo  far  into  his  affections,  that  he  gave  him  the  govern¬ 
ment  of  Wiffica,  a  ftrong  town  on  the  river  Nida.  But 
the  traitor  gave  up  the  place  to  the  Ruffians,  who  pil¬ 
laged  and  burnt  it;  carrying  the  inhabitants  at  the 
fame  time  into  flavery.  Boleflaus  was  incenfed,  and 
entered  immediately  upon  a  war  with  Ruffia,  by  which 
means  he  only  heaped  one  calamity  upon  another.  He 
received  a  deputation  from  the  inhabitants  of  Halitz, 
to  implore  his  affiffance  in  favour  of  a  young  prince, 
who  had  been  banifhed  into  Poland.  Boleflaus  march¬ 
ed  to  their  relief  with  a  choice  body  of  troops  ;  but  as 
he  was  preparing  to  enter  the  town,  he  was  attacked 
by  the  whole  Ruffian  army,  and,  after  a  moil  violent 
conflict,  entirely  defeated.  By  this  difgrace  the  duke 
was  fo  much  affiiCted,  that  he  died  in  a  fhort  time,  af¬ 
ter  having  reigned  36  years. 

Bolefiaus,  by  his  will,  left  his  dominions  equally  di¬ 
vided  among  his  four  fons.  Uladif] aus,  the  eldcfl,  had 
children  of  l^e  provinces  of  Cracow,  Sirad,  Lencici,  Silefia,  and 
Boleflaus.  Pomerania.  Bolef  aus,  the  fecond  fon,  had  for  his  fhare 
the  palatinates  of  Culm  and  Cujava,  with  the  duchy  of 
Mazovia.  The  palatinates  of  Kalefzh  and  Pofnania 
fell  to  Mieczflaus  the  third  fon  ;  and  to  Henry,  the 
fourth  fon,  were  affigned  thofe  of  Lublin  and  Sandp- 
mir.  Cafimir  the  youngefl  child,  then  an  infant  in  the 
cradle,  was  entirely  forgot,  and  no  provifion  made  for 
him.  There  have  been  but  very  few  inftances  where 
dominions  were  thus  divided,  that  the  princes  remain¬ 
ed  fatisfied  with  their  refpedive  flares  ;  neither  did  the 
fons  of  Bolef  aus  long  -continue  at  peace  with  one  an¬ 
other.  By  the  will  of  the  late  duke,  all  the  brothers 
were  obliged  to  own  the  fupremacj  of  Uladif  aus,  who 
was  declared  duke  of  all  Poland:  they  were  reftrained 
from  forming  alliances,  declaring  war,  or  concluding 
peac<l  without  his  approbation  :  they  were  obliged  to 
take  the  field  with  a  certain  number  of  troops,  whenever 
the  duke  required  it  ;  and  they  were  forbid  to  meddle 
with  the  guardianfhip  of  the  infant  prince  Cafimir,  his 
education  being  left  entirely  to  the  fovereign.  The 
harmony  of  the  princes  was  firft  difturbed  by  the  am¬ 
bition  of  Chrifina,  the  wife  of  Uladif  aus,  who  formed 
a  fcheme  to  get  poffeffian  of  all  Poland,  and  deprive 
the  younger  children  of  the  benefit  of  their  father's 
will.  Having  obtained  her  hufband's  concurrence,  ffie 
affembled  the  ftates  of  Poland,  and  made  a  long  fpeech, 
flowing  the  dangers  which  might  arife  from  a  parti¬ 
tion  of  the  ducal  dominions  among  fo  many  ;  and  con¬ 
cluded  with  attempting  to  flow  the  neceffity  of  revoking 
the  ratification  of  the  late  duke's  will,  in  order  to  en- 
fure  the  obedience  of  the  princes  and  the  tranquillity 
of  the  republic.  Many  of  the  nobility  expreffed  their 
refentment  again!!  this  fpeech,  and  fully  refuted  every 
article  in  it ;  but  they  were  all  afterwards  gained  over, 
or  intimidated  by  Uladif  aus ;  fo  that  none  appeared  to 
take  the  part  of  the  young  princes  except  a  noble  Dane, 
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effe&  a  reconciliation,  but  in  vain  ;  for  Uladiflaus  was  Poland, 
as  inexorable  as  if  he  had  received  an  injury,  and  there-  — v~— 
fore  in  fifed  that  the  befieged  princes  flionld  furrender 
at  difcretion,  and  fubmit  to  the  will  of  the  conqueror. 

Thus  driven  to  defpair,  the  brothers  fallied  out,  and 
attacked  the  duke's  army  with  fuch  impetuofity,  that 
they  obtained  a  complete  vi&ory,  and  took  all  his  bag¬ 
gage  and  valuable  effects.  The  brothers  improved  their 
vietoiy,  and  laid  fiege  to  Cracow.  The  Ruffians,  who 
had  affift ed  Uladiflaus  at  firft,  now  entirely  abandoned 
him,  and  evacuated  Poland,  which  obliged  him  to  jfkut 
himfelf  up  in  Cracow ;  but,  finding  the  inhabitants 
little  difpofed  to  fand  a  fiege,  he  retired  into  Germany 
in  order  to  folicit  affifl ance  from  his  wife's  friends.  But 
here*  he  found  himfelf  miff aken,  and  that  thefe  friends 
were  attached > to  him  only  in  his  profperity  ;  while  in  ^ 
the  mean  time  the  city  of  Cracow  furrendered,  the  un-  And  is  tie- 
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who  loft  his  life  for  fo  doing. 


Uladiflaus  now  having  got  the  nobility  on  his-  fide, 
all  the  r  ft  drove.  Boleflaus  out  of  his  territories;  next,  he 
cre  ’  marched. againft  Henry,  and  difpoffeffed  him  alfo,  for¬ 
cing  both  to  take  refuge  with  Mieczflaus  in  Pofnania, 
where  all  the  three  brothers  were  befieged.  Several  of 
the  nobility  interpofed,  and  ufed  all  their  influence  to 


fortunate  Uladiflaus  was  formally  depofed,  and  his  bro-  P(ffcd. 
ther  Boleflaus  raifed  to  the  fupreme  authority. 

The  new  duke  began  his  adininif  ration  with  an  a& 
of  generofity  to  his  brother  Uladiflaus,  to  whom  he 
gave  the  duchy  of  Silefia,  which  thus  was  feparated : 
from  Poland*  and  has  never  fince  been  re-annexed  to 
it.  This  had  no  other  effe&  upon  Uladiflaus  than  the 
putting  him  in  a  condition  to  raife  frefh  diltnrbances  ; 
for  he  now  found  means  to  perfuade  the  emperor  Con- 
rade  to  invade  Poland:  but*  Boleflaus  fo  haraffed  and' 
fatigued  his  army  by  perpetual  marches,  ambufeades,- . 
and  fkirmiflies,  that  He  was  obliged  in  a  fliort  time  to 
return  to  his  own  country  ;  and  for  fome  years  Poland 
enjoyed  a  profound  tranquillity. 

During  this  interval  Henry  entered  on  *  a  crufade  ; 
and,  though  he  loft  almoft  all  his  army  in  that  enthu- 
fiaftic  undertaking,  he  is  celebrated  by  the  fuperftitious 
writers  of  that  age,  as  the  bulwark  of  the  church,  and 
one  of  the  greateft  Chriftian  heroes :  however,  in  all 
probability,  the  reafon  of  this  extraordinary  fame  is, 
that  He  made  large  donations  to  the  knights  of  St  John 
of  Jerufaleim  Soon  after  the  return  of  Henry,  Po-  p0|anjp in¬ 
land  was  invaded  by  the  emperor  Frederic  Barbaroffa,  vaded  by 
who  was  perfnaded  to  this  by  the  folicitations  of  Ula-tIieemPe“ 
diflaus  and  his  wife  Chriftina.  The  number  of  the  Im- 
perialifts  was  fo  great,  that  Boleflaus  and  his  brothers  °  ** 
did  not  think  proper  to  oppofe  them  in  the  field  ;  they 
contented  themfehes  with  cutting  off  the  convoys,  pla-1 
cing  ambufeades,  haraffing  them  on  their  march,  and 
keeping  them  in  perpetual  alarms  by  falfe  attacks  and 
flurmifhes.  With  this. view  the  three  brothers  divided  : 
their  forces,  defolated  the  country  before  the  enemy, 
and  burnt  all  the  towns  and  cities  which  were  in  no* 
condition  to  ftand  a  fiege.  Thus  the  emperor,  advan¬ 
cing  into  the  heart  of  a  defolated  country  where  he 
could  not  fubfift,  was  at  laft  reduced  to  fuch  a  fituation 
that  he  could  neither  go  forward  nor  retreat,  and  was 
obliged  to  folicit  a  conference  with  Boleflaus.  The  lat-  Who  ?§ 
ter  was  too  prudent  to  irritate  him  by  an  unfeafonable  vbliged 
hanghtinefs,*  and  therefore  went  to  the  German  camp  ty  fue  foe* 
attended  only  by  his  brothers  and  a  flight  guard.'  Thispeace**' 
inftance  of  confidence  was  fo  agreeable  to  the  emperor, 
that  a  treaty  was  foon  agreed  upon,  which  was  con¬ 
firmed  by  a  marriage  between  Adelaide,  niece  to  the 
emperor,  and  Mieczflaus  duke  of  Pofnania. 

Boleflaus  having  thus  happily  efcaped  from  fo  great 
a  danger,  took  it  into  his  head  to  attempt  the  conquefp 
of  Pruffia,  for  no  other  reafon  but  becaufe  the  inhabi- 
8  tants 
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tanta  were  heathens.  Having  unexpeftefily  invaded  the 
country  with  a  very  numerous  army,  he  fucceeded  11 
Ids  enterprife;  great  numbers  of  infidels  were  converted, 
and  many  cliurcbes  fet  up:  but  no  fooner  was  Boleflaus 
-one,  than  the  inhabitants  returned  to  them  old  rehgion. 

Upon  this  Boleflaus  again  came  againft  them  with  a 
formidable  power  ;  but,  being  betrayed  by  fame  Prul- 
iians  whom  he  had  taken  into  his  fervice  and  railed  t 
polls  of  honour,  his  army  was  led  into  defiles  and _al- 
moft  entirely  cut  ofF,  duke  Henry  was  Killed,  and  Bo- 
leflaus  and  Mieczflaus  efcaped  with  great  diniculty. 

This  misfortune  was  quickly  followed  hy  sn0^he[ > 
for  now  the  children  of  Uladiflaus  laid  claim  to  all  the 
Polifh  dominions  which  had  been  poffeffed  by  their  fa¬ 
ther,  moll  of  which  had  been  bellowed  upon  young  Ca- 
fimir.  They  were  fupported  in  their  preteniions  by  a 
oreat  number  of  difcontented  Poles,  and  a  confiderahie 
body  of  German  auxiliaries.  Boleflaus,  finding  him- 
felf  unable  to  withfiand  his  enemies  by  force,  had  re- 
courfe  to  negociation,  by  which  means  he  gained  time 
to  recruit  his  army  and  repair  his  Ioffes.  An  affembly 
of  the  Hates  was  held,  before  which  the  duke  fo  fully 
refuted  the  claims  of  the  children  of  Uladiflaus,  that  it 
was  almofi  unanimoiifly  voted  that  they  had  kindled  an 
unjuft  war ;  and  to  take  away  every  pretence  for  re¬ 
newing  the  civil  dlfcords  of  Poland,  they  were  a  fe- 
cond  time  invefted  with  the  duchy  of  Silefia,  which  for 
the  prefent  put  an  end  to  all  difputes.  After  tins,  Bo¬ 
leflaus  applied  himfelf  to  promote,  by  all  means,  the 
happinefs  of  his  fuhjedls,  till  his  death,  which  happened 
in  the  year  1174* 

On  the  death  of  Boleflaus,  the  Hates  raifed  his  bro¬ 
ther  Mieczflaus  to  the  ducal  throne,  on  account  of  the 
great  opinion  they  had  of  him.  But  the  moment  that 
Mieczflaus  ceafed  to  be  a  fubjeft,  he  became  a  tyrant, 
and  a  (lave  to  almoH  every  kind  of  vice  ;  the  confe- 
quence  of  which  was,  that  in  a  very  fhort  time  he  was 
depofed,  and  his  brother  Cafimir  eledled  in  his  Head. 
an  Cafimir  was  a  prince  of  the  greatefi  jufiice  and  bene¬ 
volence,  infomuch  that  he  fcrupled  to  accept  of  the  honour 
which  the  Hates  had  conferred  upon  him,  leH  it  fhould 
be  a  trefpafs  againH  the  laws  of  equity.  However,  this 
fcruple  being  foon  got  over,  . he  fet  himfelf  about  the  fe- 
curing  peace  and  tranquillity  in  all  parts  of  his  domi¬ 
nions.  He  redreffed  all  grievances,  fuppreffed  exorbitant 
impofis,  and  affembled  a  general  diet,  in  which  it  was 
propofed  to  refcue  the  peafants  from  the  tyranny  of  the 
nobility  ;  an  affair  of  fuch  confequence,  that  the  duke 
could  not  enter  upon  it  by  his  own  authority,  even 
though  fupported  by  the  clergy.  Yet  it  proved  lefs 
difficult  than  had  been  imagined,  to  perfuade  the  nobi¬ 
lity  to  relinquifh  certain  privileges  extremely  detrimen¬ 
tal  to  natural  right.  They  were  influenced  by  the  ex¬ 
ample  of  their  virtuous  fovereign,  and  immediately  grant¬ 
ed  all  that  he  required ;  and,  to  fecure  this  declaration 
ivi  favour  of  the  peafants,  the  archbifhop  of  Gnefna  thun¬ 
dered  out  anathemas  againH  thofe  who  fhould  endeavour 
to  regain  the  unjull  privileges  which  they  had  now  re¬ 
nounced  ;  and  to  give  a  Hill  greater  weight  to  this  de- 
cifion,  the  a&s  of  the  diet  were  tranfmitted  to  Rome, 
where  they  were  confirmed  by  the  pope. 

But  though  the  nobility  in  general  confented  to  have 
their  power  fomewhat  retrenched,  it  proved  matter  of 
difeontent  to  fomc,  who  for  this  reafon  immediately  be¬ 
came  the  partifans  of  the  depofed 'Mieczflaus.  This  un- 
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fortunate  prince  was  now  reduced  to  fucli  indigence,  i  land  j 
that  he  wrote  an  account  of  his  fituation  to  lus  brother  ‘ 
Cafimir  ;  which  fo  much  affeaed  him,  that  in  an  af¬ 
fably  of  the  diet  he  propofed  to  refign  the  fovereignty 
in  favour  of  his  brother.  To  this  the  dates  rep  .ied  m 
the  moil  peremptory  manner:  they  defired  him  never 
more  to  mention  the  fubjed  to  them,  left  they  (hould 
be  under  the  neceftity  of  depofing  him  and  excluding 
his  brother,  who,  they  were  determined,  {hould  never 
more  have  the  dominion  of  Poland.  Cafimir,  however, 
was  fo  much  concerned  at  the  account  of  Ins  brother’s 
misfortunes,  that  he  tried  every  method  to  relieve  him, 
and  even  connived  at  the  arts  pradtifed  by  fome  difcon¬ 
tented  noblemen  to  refiore  him.  By  a  very  fitigular 
generoflty,  he  facilitated  the  redudion  of  Gnefna  and 
Lower  Poland,  where  Mieczflaus  might  have  lived  in 
peace  and  fplendor,  had  not  his  heart  been  fo  corrupted 
that  it  could  not  be  fubdued  by  kindnefs.  The  confe- 
quence  was,  that  he  ufed  all  his  art  to  wrefi  from  his 
brother  the  whole  of  his  dominions,  and  actually  con¬ 
quered  the  provinces  of  Mazovia  and  Cujava  ;  but  of 
thefe  he  was  loon  difpoffefled,  and  only  fome  places  in  v 
Lower  Poland  were  left  him.  After  this  he  made  an¬ 
other  attempt,  on  occafion  of  a  report  that  Cafimir  had 
been  poifoned  in  an  expedition  into  Ruflia.  He  fur- 
prifed  the  city  of  Cracow  :  but  the  citadel  refufed  to 
furrender,  and  his  hopes  were  entirely  blalled  by  the  re¬ 
turn  of  Cafimir  himfelf ;  who,  with  an  unparalleled  ge- 
nerofity  and  magnanimity,  afked  peace  of  his  brother 
whom  he  had  vanquiflied  and  had  in  a  manner  at  his  5S 
mercv.—The  laH  a&ion  of  this  amiable  prince  was  the  Conquers 
conquefi  of  Ruffia,  which  he  effe&ed  rather  by  the  re-Rullia* 
putation  of  his  wifdom  and  generofity  than  by  the  force 
of  his  arms.  Thofe  barbarians  voluntarily  fubmitted  to 
a  prince  fo  famed  for  his  benevolence,  jufiice,  and  hu¬ 
manity.  Soon  after  his  return,  he  died  at  Cracow,  la¬ 
mented  as  the  befi  prince  in  every  refpedl  who  had  ever 
filled  the  throne  of  Poland. 

Cafimir  left  one  fon,  named  Lechus ,  an  infant ;  and 
the  Hates,  dreading  the  confequences  of  a  long  mino¬ 
rity,  hefitated  at  appointing  him  fovereign,  confidering 
how  many  competitors  he  mufi  necefiarily  have,  and 
how  dubious  it  mull  be  whether  he  might  be  fit  for  the  ^5 
fovereignty  after  he  had  obtained  it.  Atlafl,  however,  Civil  war 
Lechus  was  nominated,  chiefly  through  the  interefi 
had  obtained  on  account  of  the  reputation  of  Ins  father’s  ^depofed 
virtues.  The  confequence  of  his  nomination  was  pre»]vnccz{hu 
cifely  what  might  have  been  expe&ed.  Mieczflaus 
formed  un  alliance  againH  him  with  the  dukes  of  Op- 
pelen,  Pomerania,  and  Breflau ;  and  having  raifed  all 
the  men  in  Lower  Poland  fit  to  bear  arms,  took  the 
road  to  Cracow  with  a  very  numerous  army.  A  bloody 
battle  was  'fought  on  the  banks  of  the  river  Mozgarva  ; 
in  which  both  tides  were  fo  much  weakened,  that  they 
were  unable  to  keep  the  field,  and  c  on  feq  trendy  were 
forced  to  retire  for  fome  time  in  order  to  repair^  their 
forces.  Mieczflaus  was  firfi  ready  for  atlion,  and  there¬ 
fore  had  the  advantage:  however,  he  tlidnght  proper  to 
employ  artifice  rather  than  epen  force;  and  therefore 
having  attempted  in  vain  to  corrupt  the  guardians  of 
Lechus,  Ire  entered  into  a  treaty  with  the  duchefs-dow- 
ager  his  mother.  To  her  he  repfefetite'd  in  the  firon^- 
efi  manner  the  miferies  which  would  ttifue  from  he 
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for  this  reafon  immediately  be-  filial  of  the  conditions  he  propofed.  He  fiipulated  to 
depofed  Mieczflaus.  This  un-  adopt  Lechus  and  Conrade,  her-  foils*  for  his  own  ;  to 
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Lr°’jn<1'  Surrender  the  province  of  Cujavia  for  their  prefent  fup- 
port  ;  and  to  declare  them  heirs  to  all  his  dominions. 
M.Vriflait-  ,^ie.  Pnnc‘Pa^  nobility  oppofed  this  accommodation, 
reftored  bU‘  'VaB  accepted  by  the  duchefs  in  fpite  of  all  their 
remonlt ranees  ;  and  Mieczflaus  was  once  more  put  in 
pofFefiion  of  the  capital,  after  having1  taken  a  folemn 
oath  to  execute  pun&ually  every  article  of  the  treaty. 

It  is  not  to  l>e  fuppofed  that  a  prince  of  fuch  a  per¬ 
fidious  difpofition  as  Mieczflaus  would  pay  much  regard 
to  the  obligations  of  a  fimple  contrail.  It  was  a  ma¬ 
xim  with  him,  that  a  fovereign  is  no  longer  obliged  to 
keep  his  oath  than  while  it  is  neither  fafe  nor  beneficial 
to  break  it.  Having  therefore  got  all  the  power  into 
his  hands,  he  behaved  in  the  very  fame  manner  as  if  no 
treaty  with  the  duchefs  had  fubfifted.  The  duchefs 
perceiving  herfelf  duped,  formed  a  flrong  party,  and 
excited  a  general  infurredion.  The  rebellion  could  not 
be  with  flood Mieczflaus  was  driven  out  of  Cracow, 
and  on  the  point  of  being  reduced  to  his  former  circum- 
ftances,  when  he  found  means  to  produce  a  variance  be¬ 
tween  the  duchefs  and  palatine  of  Cracow ;  and  thus 
once  more  turned  the  fcale  in  his  favour.  The  forces 
of  Mieczflaus  now  became  fuperior,  and  he,  in  confe 
quence,  regained  pofTeffion  of  Cracow,  but  did  not  long 
enjoy  his  profperity,  falling  a  vidim  to  his  intempe¬ 
rance  ,*  fo  that  Lechus  was  reftored  to  the  fovereigntv 
m  the  year  1206.  &  ; 

The  government  ofLechus  was  the  moft  unfortunate 
of  any  of  the  foyereigns  of  Poland.  In  his  time  the 
Tartars  made  an  irruption,  and  committed  everywhere 
the  moft  cruel  ravages.  At  laft  they  came  to  an  en¬ 
gagement  with  the  Poles,  affifted  by  the  Ruffians  ;  and 
after  an  obftmate  and  dreadful  conflict,  obtained  a  com¬ 
plete  victory.  This  incurfion,  however,  terminated  as 
precipitately  as  it  commenced  ;  for  without  any  appa¬ 
rent  reafon  they  retired,  juft  as  the  whole  kingdom  was 
ready  to  fubmit ;  but  the  devaftations  they  had  com¬ 
mitted  produced  a  famine,  which  was  foon  followed  by 
a  plague  that  depopulated  one  of  the  moft  populous 
countries  of  the  north.  In  this  unhappy  fituation  of 
affairs,  death  ended  the  misfortunes  of  Lechus,  who  was 
murdered  by  his  own  fubjefls  as  he  was  bathing.  A 
civil  war  took  place  after  his  death  ;  and  the  hiftory 
for  fome  time  is  fo  confuted,  that  it  is  difficult  to  fay 
with  certainty  who  was  his  fucceftbr.  During  this  un¬ 
fortunate  ftate  of  the  country,  the  Tartars  made  a  fe- 
cond  irruption,  laid  all  defolate  before  them,  and  were 
advancing  to  the  capital,  when  they  were  attacked  and 
defeated  with  great  daughter  by  the  palatine  of  Cra¬ 
cow  with  only  a  handful  of  men.  The  power  of  the 
enemy,  however,  was  not  broken  by  this  vidory ;  for, 
next  year,  the  Tartars  returned,  and  committed'  fuch 
barbarities  as  can  fcarce  be  imagined.  Whole  provinces 
were  defeated,  and  every  one  of  the  inhabitants  maf- 
i acred.  They  were  returning,  laden  with  fpoil,  when 
the  palatine  fell  upon  them  a  fecond  time,  but  not  with 
the  fame  fuccefs  as  before  :  for,  after  an  obftinate  en¬ 
gagement,  he  was  defeated,  and  thus  all  Poland  was 
laid  open  to  the  ravages  of  the  barbarians  ;  the  nobility 
fled  into  Hungary,  and  the  peafants  fought  an  alylura 
among  rocks  and  impenetrable  forefts.  Cracow,  being 
left  entirely  defencelefs,  was  foon  taken,  pillaged,  and 
burnt  ;  after  which  the  barbarians,  penetrating  into  Si- 
Lfia  and  Moravia,  defolated  thefe  countries,  deftrovinsr 
Breftau  and  other  cities.  Nor  did  Hungary  elbape  the 
Vol.  XV,  Part  I. 
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Tartars,  but  was  defeated  with  vaft  /laughter,  and  had  ' - Y— * 

the  mortification  to  fee  his  capital  laid  in  affies,  and 
above  ioo,qoo  of  his  fubjefts  periffi  by  fire  and  fword. 

The  arms  of  the  Tartars  were  invincible;  nothing 
could  withftand  the  prodigious  number  of  forces  which 
they  brought  into  the  field,  and  the  fury  with  which 
iey  fought.  They  fixed  their  head-quarters  on  the 
frontiers  of  Hungary  ;  and  fpread  their  devaftations  on 

tbfLfl  A-  r  Creltnt>'  ,and  fuccefs  that  threatened 
the  defti  udlion  of  the  whole  empire,  as  well  as  of  the 
neighbouring  kingdoms. 

In  this  dreadful  fituation  was  Poland  when  Bolellaus, 
fui  named  the  Chajle,  was  raifed  to  the  fovereignty  ; 
onl  r16’  from  Pfttmg  an  end  to  the  troubles,  ' 

3  Tl  rV°  thereft  ofthe  calamities. 

Bolellaus  was  oppofed  by  his  uncle  Conrade  the  bro. 

mr  A  r"r-hUS’  wh°was  Provoked  at  becoming  the 
fSft  rhlS  0U'njiePhew.  Having  affiembled  a  power- 

tf  e  ™}Ah;e  ZTp  ,  Pfeffi°,n  °f  Cracow  5  aftumed  the 
'Of  Poland;  and  might  poffibly  have  kept 
pofteffion  of  the  fovereignty,  had  not  his  avarice  and 
pude  equally  offended  the  nobility  and  peafants.  In 
confequence  of  their  difeontents,  they  unanimoufiy  in- 
vited  Boleflaus,  who  had  fled  into  Hungary,  to  come 
and  head  the  mfurreaion  which  now  took  place  in  every  Jo 
quarter.  On  h.s  arrival,  he  was  joyfully  received  into  K"igh«  of 
the  capital :  but  Conrade  ftill  headed  a  powerful  party  *be  J  eut0' 
and  ,t  ,s  reported  that  on  this  occafion  the  knights  of  & 
the  I  eutonic  order  were  firft  called  into  Poland,  to  into  Po- 
difpute  the  pretenfions  of  Bolellaus.  Aft  the  endea- '“d. . 
vours  of  Conrade,  however,  proved  unfuccefsful  :  he 
was  defeated  m  two  pitched  battles,  and  forced  to  live 
m  a  private  fituation;  though  he  never  ceafed  to  ha- 

cmwn15  nr?heW’  frefil  attempts  to  recover  the 

crown  However,  of  the  reign  of  Bolellaus  we  have 
little  account,  except  that  he  made  a  vow  of  perpetual 
continency,  and  impofed  the  fame  on  his  wife ;  that  he 
founded  near  40  monaftenes  ;  and  that  he  died  after  a 
long  reign  ,n  1279,  after  having  adopted  Lechus  duke 
of  Cujavta,  and  procured  a  confirmation  of  his  choice 
by  the  free  eledlion  of  the  people. 

The  reign  of  this  laft  prince  was  one  continued  feene 
of  foreign  and  domeftic  trouble.  On  his  firft  acceffion  'vel-run  by 
he  was  attacked  by  the  united  forces  of  Ruflia  and  I.i-'^Ruf-  * 
huan.a  affifted  by  the  Tartars;  whom,  however,  he  hadf,an>>  r«* 
the  good  fortune  to  defeat  in  a  pitched  battle.  By  thisfSand- 
viftory  the  enemy  were  obliged  to  quit  the  kingdom  ;  an  !“ 
but  Lechus  was  fo  much  weakened,  that  civil  diffenl 
fions  took  place  immediately  after.  Thefe  increafed  to 
iuch  a  degree,  that  Lechus  was  obliged  to  fly  to  Hun 
gary,  the  common  refource  of  diftreffed  Poliflt  princes 
I  he  inhabitants  of  Cracow  alone  remained  firm  in  their 
duty ;  and  thefe  brave  citizens  Hood  all  the  fatigue  and 
danger  of  a  tedious  f.ege,  till  they  were  at  laft  relieved 
by  Lechus  at  ih*  head  of  an  Hungarian  army,  who  de- 
featea  the  rebels,  and  reftored  to  his  kingdom  a  leiritf 
mate  government.  He  had  fcarce  reafeended  the  throne 
when  the  united  forces  of  the  Ruffians,  Tartars,  and 

Lihff1ianS’j  Liadtj  a  feCOnd  imiption  into  Poland 
and  defolated  the  country  with  the  moft  favage  barbari- 
t>.  Their  forces  were  now  rendered  more  terrible  than 
ever  by  their  having  along  with  them  a  vaft  number  of 
large  dogs  trained  to  the  art  of  war.  Lechus,  how. 

*ver,  with  an  army  much  inferior,  obtained  a  complete 
N  n  „;aL,.  . 
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viftory  i  the  Pole,  being  by 


Via°r>;  !t£t  if  they  were  coiiquemk  they  nw tl  «lfo  be 
ZS  this,  Lechus  died  w,th  the  repu- 

tation  of  a  warlike,  wife,  but. unfortunate  prince^ 
he  died  without  lffuc,  1  Qf  the  ftate  continued 

r»  ^  S  way  till  the  ]£ 

miflaus,  the  duke  at  that  tune,  refumedthe  tul  S 

Howeve-,  they  did  not  revive  m  any  confidt.au.e  de 
v  tm  .Ve  vear  i  toe,  when  Uladiflaus  Loaicus,  who 
61  Ilf  ••/rd'the  thron<‘  in  i  t  to,  and  afterwards  been  dn- 
Var  with  had  fei/.ed  the  _  ‘ ?  -t  The  fir  it  tranfaftion 

h  d  Sed  the  greater  part  of  Pomerania  during  tl.e 
•  fafe  difturbances.  They  had  been  fettled  in  the  tern- 
torv  of  Culm  by  Conrace  duke  of  Mazovia;  but  foon 
extended  their  dominion  over  the  neighbouring  provin¬ 
ces  and  had  even  got  poireflion  of  the  city  of  Dantzic, 
where  they  maffacred  a  number  of  Pomeranian  gentle- 
men  in  coldblocd;  which  fo  much  terrified  the  neigh¬ 
bouring  towns,  that  they  Smutted  without  a  ftrokc 
The  knights  were  commanded  by  the  Pope  liimklt  to 

renounce8 their  conquefts ;  but  they  fet  at  nought  all  Ins 

thunders,  and  even  fuffered  themfelves  to  be  excpmmn- 
nlcated  rather  than  part  with  them.  As  fcon  as  this 
happened,  the  king  marched  into  the  territories  of  the 
marquis  of  Brandenburg,  becaufe  he  nad  pretended  to 
fell  a  ri^ht  to  the  Teutonic  knights  to  thofe  countries, 
when  he  had  none  to  them  himfelf.  Uladiflaus  next 
entered  the  territory  of  Culm,  where  he  laid  e^eirttin^ 
wafte  with  fire  and  fword  ;  and,  being  oppofed  by  the 
joint  forces  of  the  marquis,  the  knights,  and  the  duke 
of  Mazovia,  lie  obtained  a  complete  vi&ory  after  a  de- 
fperate  and  bloody  engagement.  Without  purfumg 
the  blow,  he  returned  to  Poland,  recruited  his  army, 
and  being  reinforced  by  a  body  of  auxiliaries  from  Hun¬ 
gary  and  Lithuania,  lie  difperfed  the  enemy’s  forces, 
and  ravaged  a  fecond  time  all  the  dominions  of  the 
Teutonic  order.  Had  he  improved  this  advantage,  he 
mUht  eafily  have  exterminated  the  whole  order,  or  at 
Jeaft  reduced  them  fo  low,  that  they  could  never  have 
occalioned  any  more  difturbances  in  the  ftate  ;  but  he 
fuffered  himfelf  to  be  foothed  and  cajoled  by  the  pro- 
inifes  which  they  made  without  any  defign  of  keeping 
them,  and  concluded  a  treaty  under  the  mediation  of 
the  kings  of  Hungary  and  Bohemia.  In  a  few  months 
lie  was  convinced  of  the  perfidy  of  the  knights;  for  they 
not  only  refufed  to  evacuate  Pomerania  as  had  been  fti- 
pulated  in  the  treaty,  but  endeavoured  to  extend  their 
ufurpations,  for  which  purpofe  they  had  affembled  a  ve¬ 
ry  confiderable  army.  Uladiflaus,  enraged  at  their  treach¬ 
ery,  took  the  field  a  third  time,  and  gave  them  battle 
with  fuch  fuccefs,  that  4000  knights  were  left  dead  on 
the  fpot,  and  30,000  auxiliaries  killed  or  taken  prifon- 
ers.  Yet,  though  the  king  had  it  once  more  in  his 
power  to  deftroy  the  whole  Teutonic  order,  lie  fatisfied 
himfelf  with  obtaining  the  territories  which  had  occa- 
fioned  the  war  ;  after  which  he  fpent  the  remainder  of 
his  life  in  peace  and  tranquillity. 

Ruflia  Ni-  Uladiflaus  was  fucceeded  by  his  foil  Cafimir  III.  fur- 
pra  con-  named  the  Great .  He  fubdued  the  province  called  RuJ - 
quered  by  j^a  N'tgra  hi  a  Angle  campaign.  Next  he  turned  his 
Orcat11 *  ^ arms  Mazovia ;  and  with  the  utmoft  rapidity 

over-ran  the  duchy,  and  annexed  it  as  a  province  to  the 
crown :  after  which  he  applied  himfelf  to  domeftic  af- 
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fa:r9  and  wrs  the  firft  who  introduced  a  written  code  of 
laws'  into  Poland,  hie  was  the  rr.oft  impartial  judge, 
the  molt  rigid  obferver  of  juftiee,  and  the  nwft  fubm.f- 
five  to  the  laws,  of  any  potentate  mentioned  in  the  Inf- 
torv  of  Europe.  The  only  vice  with  winch  he  is  char¬ 
ged  is  that  of  incontinency ;  but  even  this  the  c  ergy 
declared  to  be  a  venial  fin,  and  amply  compenfated  by 
his  other  viituts,  particularly  the  great  liceraiity  whicu 
he  fhowed  to  the  clerical  order.  .  -•> 

Cafimir  was  fucceeded  in  137c »  by  his  nephew  Louis  t  nhappy 
king  of  Hungary  ;  but,  as  the  Poles  looked  upon  him 
to  be  a  foreign  prince,  they  were  not  happy  unuer  Ins 
adminiftration.  Indeed  acoldnefs  between  tins  monarch 
and  his  people  took  place  even  be.ore  lie  afeended  the 
throne  ;  for  in  the  patia  convent,!,  to  which  the  1  olilh 
monarchs  were  obliged  to  fwear,  a  great  number  of  un- 
ufual  articles  were  inferted.  rI  Ins  probably.  was  the 
reafen  whv  he  left  Poland  almoft  as  foon  as  his  corona- 
tion  was  over,  carrying  with  him  the  crowm,  feeptre, 
globe,  and  fword  of  ftate,  to  pi  event  the  Poles  from 
elettino*  another  prince  during  his  abfence.  He  left  the 
government  in  the  hands  of  his  mother  Elizabeth  ;  and 
{he  would  have  been  agreeable  to  the  people,  had  her 
capacity  for  government  been  equal  to  the  talk.  At 
that  time,  however,  the  ftate  of  Poland  was  too  much 
dift ratted  to  be  governed  by  a  woman.  The  country 
was  over-run  with  bold  robbers  and  gangs  of  villains, 
who  committed  the  moft  hom'd  diforders ;  the  king¬ 
dom  was  likewife  invaded  by  the  Lithuanians  ;  the 
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whole  province  cf  Ruflia  Nigra  revolted;  and  the  king¬ 
dom  was  univerfally  filled  with  diffenfion.  The  Poles 


could  not  bear  to  fee  their  towns  filled  with  Hungarian 
garrifons  ;  and  therefore  fent  a  meflage  to  the  kin g, 
telling  him  that  they  thought  he  had  been  fufliciently 
honoured  in  being  ele&ed  king  of  Poland  himfelf,  with¬ 
out  fuffering  the  kingdom  to  be  governed  by  a  woman 
and  his  Hungarian  fubje&s.  On  this  Louis  immediate¬ 
ly  raifed  a  numerous  army,  with  a  defign  fully  to  con¬ 
quer  the  fpirit  of  his  fubje&s.  His  firft  operations  were 
directed  againfl  the ,  Ruffians ;  whom  he  defeated,  and 
again  “reduced  to  fubjection.  rl  hen  he  turned  his  arms 
againft  the  Lithuanians,  drove  them  out  of  the  king* 
dom,  and  re-eftabliftied  public  tranquillity.  However, 
inftead  of  being  fatisfied  with  this,  and  removing  the 
Hungarian  garrifons,  he  introduced  .many  more,  and 
raifed  Hungarians  to  all  the  chief  pofts  of  government. 

His  credit  and  authority  even  went  fo  far  as  to  get  a 
fucceffor  nominated  who  was  difagree?ble  to  the  whole 
nation,  namely  Sigtfmund  marquis  of  Brandenburg.  Af¬ 
ter  the  death  of  Louis,  however,  this  ele&ion  was  fet 
alide  ;  and  Hedwiga,  daughter  of  Cafimir  the  Great, 
was  proclaimed  queen.  <  v* 

This  princefs  mairied  Jagello  duke  of  Lithuania,  who  Hedwiga 
was  now  converted  to  Chriftianity,  and  baptized  by  the  j 

name  of  Uladiflaus,  In  confequence  of  this  marriage,  tkuania> 
the  duchy  of  Lithuania,  as  well  as  the  vaft  provinces  oftheteby 
Samogitia  and  Ruflia  Nigra,  became  annexed  to  the  uniting tba* 
crown  of  Poland.  Such  a  formidable  acceffion  of  power 
excited  the  jealoufy  of  the  Teutonic  knights,  who  were  gam0gltia 
fenfible  that  Uladiflaus  was  now  bound  to  undertake  the  and  Ruffia 
redu&ion  of  Pomerania,  and  revenge  all  the  injuries  Nigra,  to 
which  Poland  had  fuftained  from  them  for  a  great  num- 1 0iau 
her  of  years.  From  his  firft  acceffion  therefore  they 
conffdered  this  monarch  as  their  greateft  enemy,  and  en¬ 
deavoured  to  Drevent  his  defferns  aerainft  them  by  effeft- 
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- _ ,  ‘"S  ,a  rcvohVt,‘?n  ln  L,thuania  >n  favour  of , his  brother 

Andrew.  The  profpeA  of  fuccefs  was  the  greater 
here,  as  moft  of  the  nobility  were  difcontented  with  the 
late  alliance,  and  Uladiflaus  had  propofed  to  effeA  a  re¬ 
volution  in  religion,  which  was- highly  difagreeable. 
Un  a  ludden,  therefore,  two  armies  Inarched  towards 
the  frontiers  of  the  duchy,  which  they  as  fuddenly  pe¬ 
netrated,  laying  wafte  the  whole  country,  and  leiziug 
upon  fame  important  fortrelfes  before  the  king  of  Po- 
land  had  any  notice  of  the  matter.  As  foon  as  he  re¬ 
ceived  advice  pf  thefe  ravages,  Uladiflaus  raifed  fome 

.  7CeS  Wlthrth,e  U‘moft  celerit>'.  which  he  committed  to 
die  care  of  his  brother  Skirgello,  who  defeated  the 
i  eutonic  knights,  and  foon  obliged  them  to  abandon  all 
their  conquefts.  In  the  mean  time  Uladiflaus  marched 
in  perfon  into  the  Higher  Poland,  which  was  fubjeAed 
to  a  variety  of  petty  tyrants,  who  opprefted  the  peo- 
ple,  and  governed  with  intolerable  defpotifm.  The  pa- 
,  lat.ne  of  Pofma  in  particular  had  diitinguifhed  l.iinfelf 

fL  ”l  rbri,‘0r/iPraaiC<;S:  but  hevvas  completely  de- 
obedkno“  U ladlflaus>  and  the  whole  country  reduced  to 

feinwrS7^Ured  tl,e  trailquilUty  of  Poland,  Uladiflaus 
•  V  fited  fnthuania,  attended  by  a  great  number  of  the 
clergy,  in  order  to  convert  his  fubjeA*.  This  he  ef- 
fefted  without  great  difficulty  ;  but  left  the  care  of  the 
duehy  to  his  brother  Skirgello,  a  man  of  a  cruel,  liaugli- 
ty,  and  debauched  turn,  and  who  immediately  began  to 
nbufe  his  power.  With  him  the  king  fent  his  coufin 
\  itovvda,  a  prince  of  a  generous,  brave,  and  amiable 
oifpofition,  to  be  .a  check  upon  his  conduct  ;  but  the 
barbarity  of  Skirgello  foon  obliged  this  prince  to  take 
refuge  among  the  Teutonic  knights,  who  were  now  be¬ 
come  the  afylum  of  the  oppreffed  and  difcontented.  For 
ome  time,  however,  lie  did  not  affiil  the  knights  in 

for  lns  again,ft  1!.S  countT :  but  having  applied 
for  proteAion  to  the  king,  and  finding  him  remifs  in 
affoiding  the  neceflary  afliftance,  he  at  laft  joined  in  the 
fcliemes  formed  by  the  knights  for  the  deftn.Aiou  of 
lofand.  Entering  Lithuania  at  the  head  of  a  nume¬ 
rous  army,  he  took  the  capita],  burnt  part  of  it,  and 
ddtroyed  1 4,000  perfons  in  the  flames,  befides  a  great 

r,r  Wi°  VV6re  mafIacrcd  in  attempting  to  maketheir 
cfcape.  llie  upper  part  of  the  city,  however,  was  vi- 
goroufly  defended,  fo  that  the  befiegers  were  at  laft 
obliged  to  abandon  all  thoughts  of  making  themfelves 
mafters  of  it,  and  to  content  themfelves  with  deflating 
he  adjacent  country.  The  next  year  Vitowda  renewed 
his  attempts  upon  this  city,  but  with  the  feme  ill  fuc- 

notV  Tt  b\SOt  pM)n  °f  fo'ne  P!ac«  of  lefs 
ote.  As  loon,  however,  as  an  opportunity  offered,  he 

came  to  an  accommodation  with  the  king,  who  beftow- 
ed  on  him  the  government  of  Lithuania.  During  the 
fn  ft  years  oflus  government,  lie  bellowed  the  mol?  dili 
gent  attention  upon  domeftic  affairs,  endeavounW  to  re- 
pair  the  calamities  which  the  late  wars  had  occasioned  ; 

1  ut  Ins  impetuous  valour  prompted  him  at  laft  to  en- 
gage  in  a  war  with  Tamerlane  the  Great,  after  his  vic- 

,Turklfll  emPeror-  For  fome  time 
before,  Vitowda  lnrd  been  at  war  with  the  neighbonr- 

„i\Tartai|'S.  a?C  had  been  conftantly  victorious,  tranf- 
'°  ,lng,"Ch:,  e  hordes  of  that  barbarous  people  into  Po¬ 
land  and  Lithuania,  where  to  this  day  they  form  a  co 
•onyclilbnainmanners  and  drefs  from  the  other  inha¬ 
bitants.  Uladiflaus,  however,  diffuaded  him  from  at- 


r 


POL 


Poland. 


tackmg  the  whole  ftrength  of  the  nation  under  fuch  a 
celebrated  commander  as  Tanjerlane  :  but  Vitowda  was 
obltmate  ;  lie  encountered  an  army  of  4co,ooo  Tar- 
tars  under  Ediga,  Tamerlane’s  lieutenant,  with  only  abanle  w  th 
tenth  part  ot  their  number.  The  battle  continued  for  the  IV- 
a  whole  day;  but  at  laft  Vitowda  was  furrounded tars- 
by  the  numbers  oflus  enemy,  and  in  the  utmoft  danger 
of  being  cut  in  pieces.  However,  be  broke  bis  way 
through  with  prodigious  daughter  on  both  fides  ;  and 
came  off  at  laft  without  a  total  defeat,  having  killed  a 

number  of  the  enemy  equal  to  the  whole  of  his  own 
army.  .  *  * 

During  the  abfence  of  Vitowda,  the  Teutonic  knights  Wars  with 
a  penetrated  into  Lithuania,  committing  everywhere thc  Teuto* 
the  mod  dreadful  ravages.  On  his  return  he  attacked  nk  knight5’ 
and  defeated  them,  making  an  irruption  into  Livonia, 
pumfh  the  inhabitants  of  that  country  for  the  affift. 
ce  they  had  given  to  the  Teutonic  order.  This  was 

Pmffiadeid  bra.  °"^  feneS  ofwars  bctwten  Poland  and 
f  I  t  W  v!CnrIt,  leCa^C  neceflai7  for  Uladiflaus  hira- 
fclf  to  take  the  field.  The  knights  had  now  one  way  ' 


,  ‘  A  naci  now  one  wav 

SLV,hCr,^0tpP°i'  ,0n  of’r'Samo8"t,ia-..Maxovia1  Culm, 


QM.r  i  xvxazovia,  vJtdm* 

S.lefia,  and  1  omerama  ;  fo  that  Uladiflaus  refolved  to 
pumfh  them  before  they  became  too  powerful.  With 

ferent’nW6  T  co'mPof"d  of  feveral  dif- 

ferent  nations,  with  which  he  penetrated  into  Pruffia, 

t  ok  feveral.  towns,  and  was  advancing  to  Marienbur* 
the  capital  of  I  omerama,  when  he  was  met  by  the  arm” 

batik  P\wan  kmgbtS’  who  determined- to  hazard  a 
deferted  V  II  ^‘Wment  began,  thc  Poles  were 
,!d  bf  al.J  tbeir  auxiliaries,  and  obliged  to  Hand 
the  biunt  of  the  battle  by  themfelves.  But  the  cou 

ffiS-aanmoftd  f  °Ubr  ,king  f°  ~d  ^em,  that 
defperate  battle  they  obtained  a  complete 

ya  7  ’  ,  Car  4°’00I°  of  thc  enemy  being  killed  in  die 
field,  and  30,000  taken  pnfoners.  This  terrible  over¬ 
throw,  however,  was  lefs  fatal  to  the  affairs  of  the  Pruf- 

n  k,n'fbts  tban  have  been  expeAed  ;  as  Uladi- 
flans  did  not  improve  his  v.Aory,  and  a  peace  was  con- 
Aimed  upon  eaiier  terms  than  his  adversaries  had  any 
reafon  to  expeA.— Some  infraAion  of  the  treaty  occa7 
.  honed  a  renewal  of  hoftilities ;  and  Uladiflaus  was  fo 
nmcli  elated  with  viAory  that  he  would  hearken  to  no 
ei  ms,  iy  w  ncli  means  the  enemy  were  driven  to  thc 

V-feLpfari0Tl°frUrying  themrdves  in  ‘he  ruins 

ced,  aTdZh  fid ZhatherSftCOm,nCn: 

but  at  laft  through  the  good  conduA  and  valouS  of  the 
grand  m after  of  the  knights  named  PlnWe„,  the  Poliffi 
monarch  found  h.mfelf  obliged  to  grant  the^  an  advan- 
at  a  time  when  it  was  univerfally  ex- 
peAeo  that  the  whole  order  would  have  been  extermi- 

his  fofuLdZ  dir  111  't35,  and  was  Acceded  by 
hisfon  Uladiflaus  VI.  at  that  time  only  nine  years  of 

age.  He -had  fcarce  afeended  the  throne,  vffien  the 
kingdom  was  invaded  by  the  Tartars,  who  defeated 
Luccanus  the  general  of  the  Polifh  forces;  and  com¬ 
mitting  everywhere  dreadful  ravages,  returned 

o,„  country  1„,«  wi,|,  bo„,yf‘A  ^'”‘1  “,t T 

the  nation  was  involved  1„  a  war  with  Ainnra-h  -hf 
einpetor  of  the  Turks  who  threatened  to  break  into 

*  1*  to.  io.be  gid 

policy  to  aifift  one  Hungarians  at  this  iunAure  he 
caure  it  was  linpoffiLle  to  know  where  the  florm  might 

N  n  3  fail 
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fall  after  Hungary  was  conquered. 


fall  after  Hungary  was  •  kfng  ^tke  the 

Si  -ss  fi-sSESTsSM^s 


»  1  p  O  L 

*•  f  \  1  UV  tke  hiftorians  of  this  period,  that  in  the 

re  all  related  by  “  deputies  of  the  provinces 

reign  of  Cafinur  I  an|  affumed  to  themfelves 

firft  appeared  before  this  time  having 

th.  If »“«  co^"a»  with  the  1 1 

b'“  ‘Tu  oSemd  Z  the.  before  C.f, mi,',  time, 
n.ate;  t;n  Wuaee  was  underftood  only  by  the  clergy 
S'poS  S  Sof  which,  »  it  alleged,  that  at  an 
•Siew  between  thi.  prince  and  the  tog .of  Sweden 

.tS  bet^en 

him  and  the  Swedith  monarch.  Cafxmir,  aihamed  o 


Poland. 


SJT."»  Hungary.  A  treaty  was  £-£«  by  bimfelf  and  court,  publilhed an 

concluded,  by  which  the  Turk,  pomded  to  joining  the 


right  to  that  cU  an!  to  give  up  aU  their  conqueft 
in  Rafcia  and  Servia.  This  treaty  was  fealed  by  mutual 
oaths  :  but  Uladiflaus  broke  it  at  the  perfuafion  of  th 
pope’s  legate  ;  who  infilled,  that  now  was  the  time  for 
humbling  the  power  of  the  infidels;  and  produced  a 
fpecial  commiffion  from  the  pope,  abfolvingunrom 
the  oath  he  had  taken  at  the  late  treaty.  The  conie- 
eeteatea  qUence  of  this  perfidy  was,  that  Uladiflaus  was  entirely 
and  killed  defeated  and  killed  at  Varna,  and  the  great  eft  part  o 

“uffiSvfS.  fucceeded  by  Calm*  IV.  i« 
whofe  reign  the  Teutonic  knights  were  fubdned  and 
obliged  to  yield  up  the^  territories  of  Culm,  Michlow, 


6* 

Uladiflaus 

defeated 


69 

Teutonic 

knights 

Subdued. 


in  our  days  istpoken  as  vernacular  by  every  Pol.ih  gen¬ 
tleman,  though  very  unclaffically. 

During  the  fucceeding  reigns  of  John,  Albert,  a 
Alexandfr,  the  Polilh  affairs  fell  into  decline  ;  the 
kingdom  being  haraffed  by  continual  wars  with  the 
Turks  and  Tartars.  However,  they  were  retrieve 
bv  sLffmund  I.  who  afcended  the  throne  in  1507.  7* 

This  monarch,  having  reformed  fome  ‘"ter  ^  y  U J^sigifraunA 
next  fet  about  rendering  the  kingdom  as  form  dable  as  it  b, 
had  formerly  been.  He  firft  quelled  a  rebellion  which 
broke  out  in  Lithuania  ;  after  which,  he  drove  the 
Walachians  and  Moldavians  out  of  Ruffia  Nigra,  and 
defeated  the  Ruffians  in  a  pitched  battle,  with  the  lofs 
In  this  engagement  he  was  obliged  to 

-  .  0  r  -1  -n.  AifHPr 


obliged  to  yield  up  me  temiono  ui  ’  f  men.  In  this  . -  -  ■  .  -  5 

and  the  whole  duchy  of  Pomerania,  together  with  the  f  3  >  f  ;  acrofs  the  Borifthenes  in  order 

towns  of  Elbing  Marienburg &  "tgin  the^ck,  while  a  bridge  was  prepar  mg  for  the 

ChriftburCTh>  to  the  crown  of  roland.  Un  tne  otner  _  &  <*  i  .  _  -  with  aftomih- 

hand,  the"1  king  reftored  to  them  all  the  other  conquefts 


he  'had  "made  *in  Pruffia,  granted  a  feat  in  the  Polilh 
fenate  to  the  grand-mafter,  and  endowed  him  with 
other  privileges,  on  condition  that,  fix  months  alter 
his  acceffion,  he  fhould  do  homage  for  Pruffia,  and  take 
an  oath  of  fidelity  to  the  king  and  republic. 

This  fuccels  raifed  the  Spirits  of  the  Poliffi  nation, 
which  had  drooped  ever  {ince  the  battle  of  Varna.  1  he 
diet  did  not,  however,  think  proper  to  renew  the  war 
againft  the  Turks,  but  took  under  their  proteftion  the 
hofpodar  of  Moldavia  ;  as  thinking  that  this  province 
would  make  a  convenient  barrier  to  the  Polilh  domi¬ 
nions  on  one  fide.  The  requeft  of  the  prince  who  alked 
this  protection  was  therefore  readily  granted,  an  oath  of 
fidelity  exafted  from  him  and  the  inhabitants,  and  a  tri¬ 
bute  required  ;  regular  payment  of  which  was  made  for 
a  great  number  of  years  afterwards. 

Crowns  of  About  this  time  alfo  the  crown  of  Bohemia  beco- 
'Bohemia  ming  vacant,  the  people  were  extremely  defirous  of 
and  Hun*  being  governed  by  one  of  the  princes  of  Poland  ;  upon 

* ary  united  ^[ch  the  barons  were  induced  to  beftow  the  crown 
<toroiana-  ,  n.  r  _  r 


70, 


upon,  Uladiflaus,  eldeft  Son  of  Caftmir,  in  oppofition 
to  the  intrigues  of  the  king  of  Hungary.  Not  Satis¬ 
fied  with  this  acquifition,  Uladiflaus  took  advantage 
of  the  diffenfions  in  Hungary,  in  order  to  unite  that 
crown  to  his  own  :  and  this  he  alfo  effected  ;  by  which 
means  his  power  was  greatly  augmented,  though  not 
the  felicity  of  his.  people..  So  many  foreign  expedi¬ 
tions  had  exhaufted  the  treafury,  and  opprefled  the 
peafants  with  taxes  ;  the  gentry  were  greatly  dimi- 
niftied  by  a  number  of  bloody  engagements ;  agricul¬ 
ture  was  neglefted,  and  the  country  almoll  depopula¬ 
ted.  Before  a  proper  remedy  could  be  applied  for 
ihefe  evils,  Cafimir  died  in  1492  ;  much  more  admi¬ 
red,  than  beloved  or  regretted,  by  his  fubje&s.  It  is 


,e  attaCK,  want  a  ui  —  r;  o 

infancy.  Thefe  orders  were  executed  with  aftomih- 
ing  celerity,  notwithftanding  the  rapidity  of  the  ftream, 
the  fteepnefs  of  the  banks,  and  the  enemy  s  oppofition- 
The  onfet  was  led  by  the  Lithuanians*  who  were  di- 
refted  to  retreat  gradually,  with  a  ''ie*ofdra™‘|? 
the  enemy  within  reach  of  the  cannon.  1  his  the  Kul- 
fians  miftook  for  a  real  flight;  and  as  they  were  pur- 
fuing  with  eagemefs,  Sigifmund  opened  his  line  to  the 
right  and  left,  pouring  in  grape-ihot  from  the  artillery 
with  dreadful  fuccefs.  The  Ruffian  general,  and  fe- 
veral  noblemen  of  the  firft  diftindion,  were  taken  pn- 
foners,  while  the  whole  lofs  of  the  royal  army  did  not 

amount  to  300  men.  ,  ,  1  • 

After  this  complete  vidory,  the  king  turned  his 
arms  againft  the  Teutonic  knights,  who  had  eleded 
the  marquis  of  Brandenburgh  their  grand-matter  }  ana 
this  prince  not  only  refufed  to  acknowledge  the  tove- 
reignty  of  the  crown  of  Poland,  but  even  invaded  the 
Polilh  territories.  Sigifmund  marched  againft  him,, 
and  gained  poffeffion  of  feveral  important  places  m 
Brandenburgh  ;  but  as  he  was  purfiung  his  conquetts, 
the  marquis  was  reinforced  by  14,000  Germans,  e 
by  the  duke  of  Schonenburg,  who  ventured  to  lay 
fiege  to  Dantzic,  after  having  ravaged  all  the  neigh¬ 
bouring  country.  The  Dantzickers,  however,  e 
fended  themfelves  with  fo  much  fpirit,  that  _  the  e- 
fiegers  were  foon  obliged  to  relinquith  their  enter 
prife.  In  their  retreat  they  were  attacked  by  a  ftrong  de- 
'  tachment  of  Polilh  cavalry,  who  made  prodigious  havocH 
among  them,  and  compelled  the  wretched  remains  to  ta  e 
thelter  in  Pomerania,  where  they  were  inhumanly  bu  - 
chered  by  the  peafants.  Soon  after  this  the  marquis 
was  obliged  to  fubmit  to  the  clemency  of  the  conque¬ 
ror  ;  from  whom,  however,  he  obtained  better  con\ 
lions  than  could  have  been  expe£kd,  or  indeed  than 
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Poland,  would  have  got,  had  he  not  abandoned  the  interefl  of  the 
Teutonic  order,  and  refigned  the  dignity  of  grand- 
mader.  In  order  to  fecure  him  in  his  intereft,  there¬ 
fore,  Sigifmund  granted  him  half  the  province  of 
Prufiia  as  a  fecular  duke,  and  dependent  on  the  crown 
of  Poland ;  by  which  means  he  entirely  deprived  that 
order  of  the  bell  part  of  their  dominions,  and  put  it 
quite  out  of  their  power  to  difturb  the  tranquillity  of 
Poland  any  more. 

The  power  of  Sigifmund  had  now  excited  the  jea- 
loufy  of  the  Houfe  of  Auftria  ;  for  which  reafon  they 
took  every  method  in  .their  power  to  ftir  up  enemies 
againfl  him.  By  their  means,  the  Ruffians,  Molda¬ 
vians,  and  Tartars,  were  all  excited  to  fall  upon  the 
Polifh  territories  at  once.  The  vaivode  of  Walachia, 
with  50,000  men,  made  an  irruption  into  the  fmall 
province  of  Pokatior,  but  was  entirely  defeated  by 
count  Taro  at  the  head  of  no  more  than  6000.  This 
vi&ory  is  wholly  afcribed  to  the  good  conduCt  of  the 
commander,  who  poffeffed  himfelf  of  fome  eminences 
on  the  flanks  of  the  enemy.  On  thefe  he  ereCted  bat¬ 
teries  ;  which  played  with  fuch  fury  as  foon  put  their 
ranks  in  diforder  :  upon  which  the  Poles  attacked  them 
fword  in  hand,  and  entirely  difperfed  them  with  the  lofs 
of  10,000  killed  or  taken.  The  count  having  then 
augmented  his  army  with  a  drong  body  of  Lithua¬ 
nians,  attacked  the  Mufcovites  and  Tartars,  drove 
them  entirely  out  of  the  duchy,  purfued  them  into 
Rufiia,  reduced  feveral  towns,  and  at  lad  faid  fiege 
to  the  drong  fort  refs  of  Straradub  ;  in  which  the  re¬ 
gent,  together  with  fome  of  the  bell  troops  of  Rufiia, 
were  inclofed.  The  garrifon  made  a  gallant  defence  ; 
and  the  fortifications  were  compofed  of  beams  joined 
together,  and  fupported  by  a  bulwark  of  earth,  upon 
which  the  cannon-fhot  made  no  imprefiion  :  but  the 
count  contrived  a  method  of  fetting  the  wood  on  fire  ; 
by  which  means  the  regent  and  nobility  were  obliged 
to  furrender  at  difcretion,  and  Taro  carried  off  up¬ 
wards  of  60,000  prifoners,  with  an  immenfe  booty. 

In  the  reign  of-  Sigifmund,  we  may  look  upon  the 
kingdom  of  Poland  to  have  been  at  its  greatefl  pitch 
of  glory.  This  monarch  poffeffed,  in  his  own  perfon, 
the  republic  of  Poland,  the  great  duchies  of  Lithua¬ 
nia,  Smolenfko,  and  Saveria,  befides  vaft  territories 
lying  beyond  the  Euxine  and  Baltic  ;  while  his  ne¬ 
phew  Lewis  poffeffed  the  kingdoms  of  Bohemia,  Hun¬ 
gary,  and  Silefia.  But  this  glory  received  a  fudden 
check  in  1548,  by  the  defeat  and  death  of  Louis, 
who  perifhed  in  a  battle  fought  with  Solyman  the 
Great,  emperor  of  the  Turks.  The  daughter  of  this 
prince  married  Ferdinand  of  Aultria ;  whereby  the 
dominions  of  Hungary,  Bohemia,  and  Silefia,  became 
infeparably  connected  with  the  hereditary  dominions  of 
the  Audrian  family.  This  misfortune  is  thought  to 
have  halfened  the  death  of  Sigifmund  ;  though,  being 
then  in  his  84th  year,  he  could  not  have  lived  long  by 
the  ordinary  courfe  of  nature.  He  did  not,  however, 
furvive  the  news  many  months,  but  died  of  a  lingering 
diforder,  leaving  behind  him  the  character  of  the  com¬ 
pleted;  general,  the  able  l  politician,  the  bed  prince, 
and  the  dronged  man,  in  the  north  ;  of  which  lad,  in¬ 
deed*  fome  inllances  are  related  by  hidorians  that  are 
almod  incredible. 

Sigifmund  Augudus,  who  fucceeded  his  father  Si- 
jjidnund  I.  proved  alfo  a  very  great  and  happy  prince. 


At  that  time  the  mod  violent  and  bloody  wars  were  Poland. 

carrying  on  in  Germany,  and  indeed  through  other  - v—** 

parts  of  Europe,  on  account  of  religion;  but  Sig*if- sJ^'fmund 
mund  wifely  avoided  interfering  in  thefe  difputes.  He  Au^uftus,  a 
would  not  admit  into  his  dominions  any  of  thofe  di-  and 
vines  who  were  taxed  with  holding  heterodox  opinions,  va|!ant 
nor  even  allow  his  people  the  liberty  of  correfponding  PriljCC* 
with  them  ;  yet  he  never  perfecuted,  or  employed  any 
other  means  for  the  prefervation  of  the  date  than  thofe 
of  a  well-conduCted  and  regular  policy.  Indead  of  dis¬ 
puting  with  his  fubjeCts  about  fpeculative  opinions,  Si¬ 
gifmund  applied  himfelf  diligently  to  the  reforming  of 
abufes,  enforcing  the  laws,  enriching  the  treafury,  pro¬ 
moting  indudry,  and  redeeming  the  crown-lands  where 
the  titles  of  the  poffeffors  appeared  illegal.  Out  of  the 
revenue  recovered  in  this  manner  he  obtained  a  for¬ 
midable  danding  army,  without  laying  any  additional 
tax  upon  the  fubjeCts  ;  and  though  he  preferred  peace 
to  war,  he  was  always  able  to  punifh  thofe  that  offer-  ^ 
ed  indignities  to  his  crown  or  perfon.  His  knowledge  War  with¬ 
in  the  art  of  war  was  foon  tried  in  a  conted  with  the  Ritlfia. 
Ruffians,  who  had  made  an  irruption  into  Livonia,  en¬ 
couraged  by  the  difputes  which  had  fubfided  between 
the  Teutonic  knights  and  the  arclibifhop  of  Riga,  cou- 
fin  to  Sigifmund.  The  province  was  at  that  time  di¬ 
vided  between  the  knights  and  the  prelate  ;  and  the 
Ruffians,  under  pretence  of  aflilting  the  former,  had 
feized  great  part  of  the  dominions  of  the  latter.  The 
archbidiop  had  recourfe  to  his  kinfman  the  king  of  Po¬ 
land  ;  who,  after  fruitlefs  efforts  to  accommodate  mat¬ 
ters,  marehed  towards  the  frontiers  of  Livonia  with  an 
army  of  100,000  men.  The  knights  were  by  no  means 
able  to  redd  fuch  a  formidable  power ;  and  therefore, 
deferting  their  late  allies,  put  themfelves  under  the  pro¬ 
tection  of  the  king  of  Poland.  The  czar,  John  Bafi- 
lides,  though  deferted  by  the  knights,  did  not  lofe  his 
courage;  nay,  he  even  infolently  refufed  to  return  any 
anfwer  to  the  prop.ofals  of  peace  made  by  Sigifmund. 

His  army  confided  of  300,000  men,  with  whom  he 

imagined  himfelf  able  to  reduce  all  Livonia,  in  fpite 

of  the  utmod  efforts  of  the  king  of  Poland  :  however, 

having  met  with  fome  checks  on  that  quarter,  he  di- 

reClly  invaded  Poland  with  his  whole  army.  At  fird: 

he  carried  every  thing  before  him  ;  but  the  Poles  foon' 

made  a  vigorous  oppofition.  Yet  the  Ruffians,  though 

everywhere  defeated,  dill  continued  their  incurfions, 

which  Sigifmund  at  lad  revenged  by  invading  Rufiia 

in  his  turn.  Thefe  mutual  deflations  and  ravages  at 

lad  made  both  parties  defirous  of  peace,  and  a  truce 

for  three  years  was  agreed  on  ;  during  the  continuance  # 

of  which  the  king  of  Poland  died,  and  with  him  was  ^fxVn<?'01l 

extinguifhed  the  houfe  of  Jagellon,  which  had  governed  ^  j Sellout 

Poland  for  near  200  years. 

On  the  death  of  Sigifmund,  Poland  became  a  prey 
to  intedine  divifions ;  and  a  vad  number  of  intrigues 
were  fet  on  foot  at  the  courts  of  Vienna,  France,  Sax¬ 
ony,  Sweden,  and  Brandenburgh  5  each  endeavouring 
to  edablidi  a  prince  of  their  own  nation  on  the  throne  ^ 
of  Poland.  The  confequence  of  all  this  was,  that  the  Diftra&ed  ' 
kingdom  became  one  univerfal  feene  of  corruption,  Kate  of  Po-  •*- 
fadlion,  and  confudon  ;  the  members  of  the.  diet  con-lan(i* 
fulted  only  their  own  in te red,  and  were  ready  on  every 
occafion  to  fell  themfelves  to  the  bed  bidder.  The 
Proteftants  had  by  this  time  got  a  confiderable  footing 
in  the  kingdom,  and  thus  religious  difputes  were  in— 
d  terminghd  l 
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Poland.  termingled  with  political  ones.  a 

■“-“y  ever,  flowed  from  this  confufion  :  for  a  lavv  was  parted, 
by  which  it  was  ena&ed,  that  no  difference  in  religious 
opinions  fhould  make  any  contention  among  the  fub- 
je&s  of  the  kingdom ;  and  that  all  the  Poles,  without  cow. 
diferimination,  fhould  be  capable  of  holding  public  of-  evei3 
fices  and  trufts  under  the  government ;  and  it  was  alfo 
refolved,  that  the  future  kings  fhould  fwear  exprefsly 
to  cultivate  the  internal  tranquillity  of  the  realm,  and 
cherifh  without  diftin£tion  their  fubje&s  of  all  perfua- 
fions. 

While  the  candidates  for  the  throne  were  feverally 
attempting  to  fupport  their  own  interest  in  the  bell 
manner  they  could,  John  Crafofki,  a  Polifh  gentleman 
of  great  merit,  but  diminutive  llature,  had  juft  returned 
from  France,  whither  lie  had  travelled  for 'improve¬ 
ment.  His  humour,  wit,  and  diverting  fize,  had  ren¬ 
dered  him  univerfally  agreeable  at  the  court  of  h  ranee, 
and  in  a  particular  manner  engaged  the  efteem  of  Ca¬ 
tharine  de  Medicis,  which  the  little  Pole  had  the  ad- 
drefs  to  make  ufe  of  for  his  own  advantage.  He  owed 
many  obligations  to  the  duke  of  Anjou  ;  whom,  out  of 
gratitude,  he  reprefented  in  fiich  favourable  terms,  that 
the  Poles  began  to  entertain  thoughts  of  making  him 
their  king.  Thefe  fentiments  were  confirmed  and  en¬ 
couraged  by  Crafofki,  who  returned  into  France  by 
order  of  feveral  leading  men  in  Poland,  and  acquainted 
the  king  and  queen  Catharine,  that  nothing  was  want¬ 
ing  befides  the  formality  of  an  embaffy  to  procure  the 
crown  for  the  duke  of  Anjou,  almoft  without  oppofi- 
tion.  Charles  IX.  king  of  France,  at  that  time  alfo 
promoted  the  fcheme,  being  jealous  of  the  duke  of  An¬ 
jou’s  popularity,  and  willing  to  have  him  removed  to 
as  great  a  diftance  as  pofiible.  Accordingly  the  par¬ 
ties  came  to  an  agreement;  and  it  was  ilipulated  that 
the  duke  of  Anjou  fhould  maintain  the  laws,  liberties, 
and  cuftoms  of  the  kingdom  of  Poland,  and  of  the 
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One  "ood  effc£l,  how-  a  prince  whom  they  had  loved  and  honoured  fo  mucl 
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fen  king  of  grand  duchy  of  Lithuania  ;  that  he  fhould  tranfport  all 
Poland.  his  effe&s  and  annual  revenues  in  France  into  Poland  ; 

tb  at  the  French  monarch  fhould  pay  the  late  king  Si- 
gifmund’s  debts;  that  he  fhould  maintain  100  young 
Polifh  gentlemen  at  his  court ;  and  50  in  other  places ; 
that  he  fhould  fend  a  fleet  to  the  Baltic,  to  aflxfl  Po¬ 
land  againft  the  Ruffians  ;  and  laftly,  that  Henry  fhould 
marry  the  princefs  Anne,  filler  to*  the  late  king  Sigif- 
mund  ;  but  this  article  Henry  would  not  ratify  till  his 
return  to  Poland. 

Every  thing  being  thus  fettled,  the  young  king  'quit¬ 
ted  Prance,  attended  by  a  fplendid  retinue,  and  was 
accompanied  by  the  queen-mother  as  far  as  Lorrain. 
He  was  received  by  his  fubje&s  on  the  frontiers  of  Po¬ 
land,  and  conducted  to  Cracow,  where  he  was  foon  af¬ 
ter  crowned.  The  affections  of  the  Poles  were  foon 
engaged  by  the  youth  and  accomplifhments  of  Henry  ; 
but  Icarce  was  he  feated  on  the  throne,  when,  by  the 
death  of  Charles  IX.  he  became  heir  to  the  crown  of 
I  lance.  Of  this  he  was  informed  by  repeated  mef- 
fages  from  queen  Catharine  ;  he  repented  his  bavin  or 
accepted  the  crown  of  Poland,  and  refolved  to  leave  it 
for  that  of  France.  But  being  feufible  that,  the  Poles 
would  oppofe  his  departure,  lie  kept  his  intentions  fe- 
cret,  and  watched  art  opportunity  of  flealing  out  of  the 
palace  in  difguife  in  the  night-time.  The  Poles,  as 
might  well  have  been  expe&ed,  were  irritated  at  being 
thus  abandoned,  from  the  mere  motive  of  intereft  by 
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Parties  were  difpatched  after  him  by  different  roads  ; 
and  Zamofki,  a  nobleman  who  headed  one  of  thefe 
parties,  overtook  him  fome  leagues  diflant  from  Cra- 
All  the  prayers  and  tears  of  that  nobleman,  how- 
could  not  prevail  on  Henry  to  return  ;  he  rode 
.poll  to  Vienna,  and  then  paffed  into  France  by  the  way 
of  Italy. 

In  the  mean  time,  the  Poles  were  fo  much  exafpera- 
ted  againft  Henry  and  his  whole  nation,  that  all  the 
French  in  Cracow  would  have  been  maffacred  if  the 
magiftrates  had  not  placed  guards  in  the  ftreets.  Hen¬ 
ry,  however,  had  forefeen  the  confequences  of  his  flight, 
and  therefore  endeavoured  to  apologife  for  his  beha¬ 
viour.  One  Danzai  undertook  his  caufe  in  full  fenate  ; 
and  with  great  eloquence  explained  the  king’s  motives 
for  his  abrupt  departure.  Henry  alfo  wrote  to  the 
chief  nobility  and  clergy  with  his  own  hand.  But  no¬ 
thing  could  fatisfy  the  Poles ;  who  now  acquainted 
their  king,  that  if  he  did  not  immediately  return,  they 
would  be  obliged  to  diveft  him  of  the  royal  dignity, 
and  to  choofe  another  fovereign.  Henry  began  to  ex- 
cufe  himfelf  on  account  of  the  wars  in  which  he  was 
engaged,  and  promifed  to  fend  men  of  unexceptionable 
integrity  to  govern  Poland  till  he  fhould  return  :  but 
no  excufes  could  be  accepted;  and,  on  the  15  th  of  July^  ^ 

1  SI 5>  he  was  folemnly  diverted  of  the  regal  dignity  m 
full  diet,  and  the  throne  declared  vacant. 

After  the  depoiition  of  Henry,  commotions  and  fac¬ 
tions  again  took  place.  However,  the  contending 
parties  were  now  reduced  to  two  ;  one  who  fupported 
the  intereft  of  Maximilian  emperor  of  Germany  ;  the 
other,  who  were  for  electing  the  princefs  Anne,  and 
marrying  her  to  Stephen  Batori  prince  of  Tranfylva-  79 
ma.  Phe  latter  prevailed  through  the  courage  of  one*t€r^cu^a* 
gentleman,  who,  in  imitation  of  the  power  affumed  by  IT  * cJ 
the  Roman  trihunes.  n  n  111  full  (pnafp  nnj-1  ^ 
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the  Roman  tribunes,  flood  up  in  the  full  lenate,  and* 
oppofed  the  proclamation  of  Maximilian,  declaring 
that  his  election  was  violent  and  illegal.  In  this  fitua- 
tion  of  affairs,  it  was  obvious  that  ftrength  and  cele¬ 
rity  muft  determine  which  election  was  legitimate ; 
both  parties  wrote  to  the  princes  whofe  caufe  they  had 
efpoukd,  intreating  them  to  come  with  all  pofiible  ex-  - 
pedition  to  take  poffeffion  of  the  throne.  Batori  pro¬ 
ved  the  more  alert ;  for  while  Maximilian  was  dilputing 
about  certain  conditions  which  the  Poles  required  for 
the  iecurity  of  their  privileges,  he  entered  Poland,  mar¬ 
ried  the  princefs,  and  was  crowned  on  the  firft  of  Mav 
1576. 

No  oppofition  was  made  to  the  authority  of  Batori  Qantz?c  1 
except  by  the  inhabitants  of  JDantzic.  Thefe  adhe- volts, 
red  to  the  intereft  of  Maximilian  even  after  he  was 
dead,  and  had  the  prefuinption  to  demand  from  the 
king  an  oath  acknowledging  their  abfolute  freedom 
and  independence.  Batori  referred  them  to  the  fenate, 
declaring  that  he  had  no  right  to  give  up  the  privileges 
of  the  republic;  but  admonifhed  the  citizens  to  avoid 
all  occafun  of  a  civil  war,  which  muft  neceffarily  termi¬ 
nate  in  their  difadvantage.  But  the  obilinate  citizens, 
court  ruing  the  king’s  lenity  into  fear,  llmt  the  gates 
againft  tiie  amballador,  ieized  upon  the  fortreis  of 
Grcbin,  and  publilhed  a  minifeflo  refeinbling  a  libel 


upon  the  king  and  the  republic.  The  king,  incenfed 

agaiull  Grebin,  re- 
ccrtain  territories  bc.- 
longing 
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longing  to  the  Dantzickers ;  who  retaliated  by  burning 
to  the  ground  a  monaftery  named  O/iv/r,  to  prevent 
the  Poles  from  taking  pofieffion  of  fo  important  a  fitu- 
ation. 

Notwithftanding  tliefe  outrages,  Batori  renewed  his 
overtures  for  an  accommodation  ;  but  the  Dantzickers 
were  deaf  to  tliefe  falutaiy  propofals ;  fo  that  he  was* 
obliged  to  declare  them  rebels,  and  fend  againft  them  a 
body  of  troops  under  one  Zborowdd.  As  the  number 
of  the  Polifh  army,  however,  was  not  'confiderable,  the 
Dantzickers  marched  out  to  give  him  battle.  ,  They 
were  affifted  by  a  corps  of  Germans,  and  a  refolution 
wes  formed  of  attacking  the  Poles  in  their  camp  by 
furprife  ;  but  the  proje6f  was  difconcerted  by  a  fudden 
ftorm,  accompanied  with  dreadful  thunder  and  lightning 
which  fpread  a  panic  through  the  army,  as  if  it  had  been 
^judgment  from  heaven,  and  obliged  the  commander, 
John  de  Collen,  to  retire  into  the  city.  In  a  fhort 
time,  however,  they  recovered  their  fpirits,  and  came 
to  an  a&ion  with  the  Poles;  but  were  defeated  with 
the  lofs  of  feoo  men  killed  on  tlie  fpot,  a  great  many 
taken  prifoners,  and  the  lofs  of  fcveral  pieces  of  cannon. 
But  this -check,  inftead  of  abating  the  courage  of  the 
Dantzickers,  only  animated  them  the  more,  and  they 
refolved  to  hold  out  to  the  laft  extremity,  -In  the 
mean  time,  the  czar -of  Mufcovy,  thinking  the  prefen  t 
opportunity  favourable  for  extending  his  dominions, 
laid  fiege  to  Revel  ;  but,  net  being  able  to  make  him- 
lelf  n:afttr  of  that  place,  he  was  obliged  to  con- 
tent  hmtfelf  with  ravaging  Livonia,  which  he  did  in  a 
dreadful  manner.  This  did  not,  however,  hinder  Ba¬ 
tori  from  laying  fiege  to  Dantzic  in  peifon,  and  purfu- 
mg  the  operations  with  the  utmoft  vigour.  Cohen  made 
many  vigorous  fallies,  in  feveral  of  which  he  defeated 
the  Poles;  but  happening  at  laft  to  be  killed,  no¬ 
body  was-' found  capable  of  fuppljing  his  place,  and 
the  citizens  were  at  laft  obliged  to  furrender  at  dis¬ 
cretion ;  though  not  till  they  had  obtained  a  proinife 
from  the  eledor  of  Saxony  and  landgrave  of  Heffe  of 
mterpofing  as  mediators  in  their  behalf.  The  only 
terms  which  the  king  demanded  of  them  were,  that 
they  Ihoiftd  a  Ik  his  pardon,  difmifs  their  troops,  and 
rebuild  the  monaftery  of  Oliva  which  they  had  deftroy- 
'?  >  'v,‘.lle  h*s  majelly,  on  the  other  hand,  confirmed  all 
their  privileges,  and  granted  them  full  liberty  of  adhe¬ 
ring  to  the  confeffion  of  Augfburg,  for  which  they  had 
ior  fome  time  been  ftrenuous  advocates. 

The  war  with  Dantzic  was  no  fooner  ended,  than 

-xir  dlre(^ed  b,s  whole  ftrength  againlt  the  czar 
or  Mufcovy,  who  had  made  himfelf  mafter  of  feveral 
important  cities  in  Livonia.  The  czar  behaved  everv 
where  wnh  the  greateft  cruelty,  fianghtering  all  without 
duii  net  ion  who  were  able  to  bear  arms,  and  abandon- 
,n/  ye  women  and  children  to  the  (hocking  brutality 
ot  the  Tartars  who  fervtd  in  his  army.  Such  was  the 
horror  rmpired  by  the  perfidy  and  cruelty  of  the  czar’s 
conduct,  that  the  inhabitants  of  Wender  chofe  rather 
to  bury  themfelves  in  the  ruins  of  their  town  than  to 
iubmit  to  fuch  an  inhuman  enemy.  For  a  confiderable 
tune  the  Ruffians  were  allowed  to  proceed  in  this  man- 
tier,  till  the  whole  province  of  Livonia,  excepting  Riga 
and  Revel,  had  fuffered  the  barbarities  of  this  infulting 
conqueror  ;  but  at  laft,  in  1578,  a  body  offerees  was 
cilpatched  into  the  province,  the  towns  of  Wender  and 
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Dunnenburp  were  furprifed,  and  an  army  fent  by  the 

czar  to  furprife  the  former  was  defeated.  *  - /— 

At  this  time  the  Mufcovites  were  not  the  only  ene¬ 
mies  who-  oppofed  the  king  of  Poland,  and  oppreffed 
Livonia.  That  unhappy  province  was  alfo  invaded  by 
t.ie  Swedes,  who  profeffed  themfelves  to  be  enemies 
equally  to  both  parties,  and  who  were  fcarce  inferior 
111  cruelty  to  the  Ruffians  themfelves.  The  king,  how¬ 
ever,  was  not  daunted  by  the  number  of  his  adverfa- 
ries  ;  but  having  made  great  preparations,  and  called 
to  his  affilance  Chrnlopher  prince  of  Tranfylvania, 
with  aft  the  handing  forces  of  that  country,  he  took 
the  field  in  perfon  ay  am  ft  the  Mufcovites,  and  laid  here 
to  Polocz,  a  town  of  great  importance  fituated  on  the  g4 
nver  Dwina.  _  1  he  Ruffians  no  fooner  heard  of  the  Siege  of 
approach  of  tiie  Polifti  army,  than  they  refclved  to  put!’ol<KZ* 
a-1  the  citizens  to  death,  thinking  by  this  means  to 
nke  terror  into  the  enemy.  When  Batori  came  near 
the  town,  the  moft  (hocking  fpeftacle  prefented  itfelf  • 
the  river  appeared  dyed  with  blood,  and  a  vaft  numbed 
°{  ,uman  bodles  ^aliened  to  planks,  and  terribly  man- 
gled,  were  earned  down  its  ftream.  This  barbarity, 
ml  ead  of  intimidating  the  Poles,  irritated  them  to  fucli 
a  degree,  that  nothing  could  refi-t  them.  Finding  that 
their  cannon  made  little  impreffion  upon  the  walls  of 
the  city  which  were  co'nftrudted  of  wood,  they  advan¬ 
ced  to  the  affault  with  burning  torches  in  their  hands ; 
and  would  foon  have  reduced  the  fortifications  to  allies, 
had  not  a  violent  ftorm  of  rain  prevented  them.  The 
ddign,  however,  was  put  in  execution  as  foon  as  the 
ram  (lackened  ;  and  the  barbarous  Ruffians  were  obli¬ 
ged  to  furrender  at  diferetion.  It  rtflefts  the  highefl: 
honour  on  Batori,  that,  notwithftanding  the  dreadful 
mftances  of  cruelty  which  .he  had  before  his  eyes,  he 
would  not  fuller  his  foldiers  to  retaliate.  Indeed  the 
cruelties  committed  by  the  Ruffians  on  this  occafion, 

T  KhaVe  flIth°riIed  an>'  r^nge  that  could  Monftron. 
p  1  y  iave  been  taken.  A  number  of  Germans  were  baibar.'ties 
found  in  the  city,  fome  expiring  under  the  molt  dread- cornni!tfed 
ful  tortures,  and  others  dead  of  pains  which  nature 
could  no  longer  fupport.  Several  of  the  officers  hadthatcUy. 
been  dipped  in  cauldrons  of  boiling  oil,  with  a  cord 
drawn  under  the  (kin  of  the  umbilical  region,  which 
fattened  their  hands  behind  ;  in  which  filiation  their 
eyes  had  been  torn  out  from  their  foekets,  or  burnt 
with  red-hot  irons,  and  their  faces  otherwife  terribly 
mangled,  the  disfigured  carcafes,  indeed,  plainly  fhow- 
ed  the  barbarous  treatment  they  had  met  with;  and 
the  dreadful  tale  wa*T  confirmed  by  the  teflimony  of  the 
few  who  furvived.  The  Polifh  foldiers  were  exafpera- 
ted  almoft  to  madnefs  ;  fo  that  fcarce  all  the  authority 
ot  Baton  could  reftrain  them  from  cutting  in  pieces  the 
wretches  who  had  been  the  authors  of  fuch  a  dreadful 
tragedy. 

After  the  redudlion  of  Polocz,  Batori  continued  the  Ruflia  rava- 
war  with  great  fuccefs.  Two  detachments  from  the  *ed  bTBa- 
army  penetrated  the  enemy’s  country  by  different  roads, tori’ 
wafted  all  before  them  to  the  gates  of  Smolenfko,  and 
returned  with  the  fpoils  of  2000  villages  which  they  had 
pillaged  and  deftroyed.  In  the  mean  time  the  Swedes 
and  Poles  thought  proper  to  come  to  an  accommoda¬ 
tion  :  and  though  John  king  of  Sweden  was  at  that 
time  prevented  from  bearing  his  (hare  of  the  war,  yet 
Batori  reduced  fuch  a  number  of  cities,  and  committed 
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P  0  !J  v  •  that  the  prince  was  foon  after  depofed ;  and  the  Ruffian,  not 

5*  ■*- *5^  *t  ZTJLXZZ  -  * 

ri~a,  >f»  M* 


u;r"h,;my  the  live.-  of  more  the.  4~,o~  »f  h.. 

crud  wS  applied  hfn&tf 

fuch'^maraw  as  made  them  become  formidable  to  the 

Turks  and  other  neighbouring  nation,^  an  t  is  is 

military  eftablifhment  to  which  the  Foies  have  g 
the  name  of  quartienne ;  becaufe  a  fourth  part  of  th 
revenue  is  employed  in  fbpporting^  Baton  fent 


croaclmfents  on  Poland  itfelf.  A  very  unfortunate  war  \yartvitH 
alfo  took  place  with  Sweden,  which  was  now  governed  Guftavu, 
bv  the  f-reat  GuRavus  Adolphus ;  the  particulars.  of  Adolphtt.. 
v/hich,  with  the  other  exploits  of  that  renowned  warrior, 
are  related  under  the  article  Sweden.  At  lail  Sigil- 
mund,  worn  out  with  cares  and  misfortunes,  died  in 

l6  After  Sigifmund’s  death  the  affairs  of  Poland  feemed 
to  revive  a  little  under  Uladiflaus  VII. ;  for  he  obliged 
the  Ruffians  to  fue  for  peace,  and  Sweden  to  reftore 
fome  of  her  conqueRs :  but  having  attempted  to  abridge 
the  liberty  of  the  Coffacks,  they  revolted,  and  gave  the 


revenue  is  employed  in  luppo^.-.g  Tartarv.  the  liberty  of  the  ColtacKs,  tney  rewucu,  <u*u 

this  body  of  cavalry  towards  the  frontiers  oi  1  a  t  ry,  f  '  j  terrjble  defeats.  Nor  was  the  war  termina¬ 
te  check  the  incurfions  of  thofe  barbarians  ;  by  wliiA  of  Uladiflaus,  who  died  in  1648.  Hi, 


88 

Batori  civi 
lizes  the' 
Coffacks 


means^the^Ukraine,  a  vaii  tract  of  defert  country 
filled  with  flouriihing  towns  and  villages,  and  becam 
Rronp  barrier  againit  the  Turks,  Tartars,  and  Ruffians 
The  laR  memorable  action  of  Baton  was  h.s  attaching 
the  Coffacks  to  Poland,  civilizing  and  inR-ruding  them 
in  the  arts  of  war  and  peace.  His  hrR  endeavour  w  s 
to  gain  their  affedions  by  his  liberality  ;  for  which  pur- 
pofe,  heprefented  them  with  the  city  of  Techtemerav.a, 
fituated  on  the  Boriflhenes,  which  they  formed  into  a 
magazine,  and  made  the  refidence  of  tbeir  clueftmns;  He 
gave  them  officers  of  all  degrees,  eRabl.ffied  difciphne 
among  them,  altered  their  arms,  and  formed  thein  into 
a  regular  militia,  which  afterwards  performed  eminen 
fervices  to  the  Rate.  All  kinds  of  manufactures  at  that 
■time  known  in  Poland  were  likewife  eRabhffied  among 
the  Coffacks  ;  the  women  were_  employed  in  fpmning 


ted  in  the  lifetime  of  Uladiflaus,  who  died  in  1648.  His 
fucceffor,  John  Cafimir,  concluded  a  peace  with  thefe  dan¬ 
gerous  enemies  :  but  the  war  was  foon  after  renewed  ; 
and  while  the  kingdom  was  diRraded  between  thefe 
enemies  and  the  difeontents  of  its  own  inhabitants,  the 
Ruffians  took  the  opportunity  of  invading  and  pillaging  or 
Lithuania.  In  a  little  after  the  whole  kmgdom  was  holaadfub. 
fubdued  by  Charles  GuRavus,  fucceffor  to  .ChriRina^^J 
queen  of  Sweden.  GuUavui* 

Happily  for  Poland,  however,  a  rupture  took  place 
between  the  courts  of  Sweden  and  Copenhagen  ;  by 
which  means  the  Poles  were  enabled  to  drive  out  the 
Swedes  in  1657.  This  was  fucceeded  by  civil  wars  and 
contefts  with  Rufiia,  which  fo  much  vexed  the  king, 
that  he  refigned  the  crown  in  1668. . 

For  two  years  after  the  refignation  of  Cafimir  the 


the  Coffacks  ;  the  kingdom  ^  filled  with  confufion  ;  but  on  the  t7th  of 

and  weaving  woohen  cloths,  wh ■  -J  g  SeJember  1670.  one  Michael  Coribut  Wiefnowifki, 


. 

fHis  death 


anu  weaving  - - -  .  - 

agriculture,  and  other  arts  proper  for  their  iex. 

While  Batori  was  employed  m  this  manner,  tne 
Swedes  broke  the  convention  into  which  they  had  en¬ 
tered  with  Poland,  and  were  on  the  point  of  getting 
poffelfion  of  Riga.  To  this,  indeed,  Batori  himielf 
had  given  occafion,  by  attempting  to  impofe  the  Romifh 
religion  upon  the  inhabitants,  after  haying  promifed 
them  entire  liberty  of  confcience.  This  io  irritated 
them,  that  they  revolted,  and  were  on  the  point  of 
admitting  a  Swedifh  garrifon  into  the  city,  when  the 
king  was  informed  of  what  was  going  forward.  Upon 
this  he  refolved  to  take  a  moll  exemplary  vengeance  on 
the  inhabitants  of  Riga ;  but  before  he  could  execute 
his  intention,  he  died  in  the  year  I $86,  the  54^  ^is 
age,  and  I  oth  of  his  reign. 

The  death  of  Batori  involved  Poland  in  frefh  troubles. 
Four  candidates  appeared  for  the  crown,  viz.  the  princes 
Erneft  and  Maximilian  of  the  houfe  of  Auftria  $  Sigif- 
mund  prince  of  Sweden,  and  Theodore  czar  of  Mufcovy. 
Each  of  thefe  had  a  feparate  party  ;  but  Sigifmund 
and  Maximilian  managed  matters  fo  well,  that  in  1587 
both  of  them  were  ele&ed.  The  confequence  of  this 
was  a  civil  war ;  in  which  Maximilian  was  defeated  and 
taken  prifoner;  and  thus  Sigifmund  III.  furnamed  De 
Vafo,  became  mailer  of  the  throne  of  Poland  without 
opposition.  He  waged  a  fuccefsful  war  with  the  Tar¬ 
tars,  and  was  otherwise  profperous  ;  but  though  he 
fucceeded  to  the  crown  of  Sweden,  he  found  it  impof- 
fible  for  him  to  retain  both  kingdoms,  and  he  was  for¬ 
mally  depofed  from  the  Swedifh  throne.  In  1610  he 
conquered  Rufiia,  and  placed  his  fon  on  the  throne ; 

(  Vp  I'n'ilh  /./Mi/inplte  f  InvP  iHvOtre 


KlUiruum  0.0  - - -  .  •  . 

September  1670,  one  Michael  Coribut  Wiefnowifki, 
collaterally  defeended  from  the  houfe  of  Jagello,  but  m 
a  veiy  mean  fituation  at  that  time,  was  chofen  king. 

His  reign  continued  but  for  three  years  ;  during  which 
time  John  Sobiefki,  a  celebrated  Polifh  general,  gave 
the  Turks  a  dreadful  overthrow,  though  their  army 
confifted  of  more  then  300,000  men  ;  and  had  this  blow 
been  purfued,  the  Coffacks  would  ha ve  been  entirely 
fubdued,  and  very  advantageous  terms  might  have  been 
obtained  from  the  fultan.  Of  that  vaff  multitude  of 
Turks  no  more  than  1 5,000  made  their  efcape,  the  reft 
being  all  either  killed  or  taken  :  however,  the  Polifh 
foldiers,  being  bound  by  the  laws  of  their  country  only 
to  flay 'a  certain  time  in  the  field,  they  refufed.  to  pur- 
fue  this  fignal  vidtory,  and  fuffered  the  king  to  make 
peace  on  any  terms  he  could  procure. 

Wiefnowiiki  died  before  the  news  of  this  tranfa&ion 
reached  Cracow  ;  and  after  his  death  a  new  feene  of  9% 
confufion  enfued,  till  at  laft  the  fortune  of  John  Sobiefki  [ohn  S<v 
prevailed,  and  he  was  eledled  king  of  Poland  in  l674*^®eve8r^e 
He  was  a  moft  magnanimous  and  heroic  prince  ;  who,  af. 
by  his  valour  and  good  condudl,  retrieved  the  affairs 
Poland,  and  entirely  checked  the  progrefs  of  the  Turks 
weftward.  Thefe  barbarians  were  everywhere  defeated, 
as  is  particularly  related  under  the  article  Turky  ;  but 
notwithflanding  his  great  qualities,  Poland  was  now  fo 
thoroughly  corrupted,  and  pervaded  by  a  fpirit  of  dif- 
affe&ion,  that  the  latter  part  of  this  monarch’s  reign 
was  involved  in  troubles,  through  the  ambition  and  con¬ 
tention  of  fome  powerful  noblemen. 

Sobiefki  died  in  1606  ;  and  with  him  fell  the  glory 


but  the  Polifh  conquefrs  ef  that  country  have  always  of  Poland.  Moft  violent  contefts  took  place  about  the 
been  but  £oj  a  fhort  time.  Accordingly  the  young  fuccefiion ;  the  recital  of  which  would  far  exceed  our 

limits* 


POL 


93 

Poland 


Poland.  Junks.  At  laft  Frederic  Auguflus,  ele&or  of  Saxony, 
prevailed ;  but  yet,  as  fome  of  the  moft  eflential  cere- 
^  monies  were  wanting  in  his  coronation,  becaufe  the 
primate,  who  was  in  -an  oppofite  interefl,  would  not 
perform  them,  he  found  it  extremely  difficult  to  keep 
his  fubjedls  in  proper  obedience.  To  add  to  his  mis¬ 
fortunes,  having  engaged  in  a  league  with  Denmark 
and  Ruffia  againft  Sweden,  lie  was  attacked  with  irre- 
conquered  Charles  XII.  Though  Auguflus  had 

by  Charles  riot  been  betrayed,  as  indeed  he  almofl  always  was,  he 
“XII.  was  by  no  means  a  match  for  the  ferocious  Swede.  The 
particulars  of  this  war,  however,  as  they  make  great 
part  of  the  exploits  of  that  northern  hero,  more  properly 
fall  to  be  related  under  the  article  Sweden.  Here, 
therefore,  we  ffiall  only  obferve,  that  Auguflus  was  re¬ 
duced  to  the  humiliating  neceffity  of  renouncing  the 
crown  of  Poland  on  oath,  and  even  of  congratulating- 
his  rival  StamflaUs  upon  his  acceffion  to  the  throne* 
but  when  the  power  of  Charles  was  broken  by  his  defeat 
at  Pultowa,  the  fortune  of  Auguflus  again  prevailed  ; 
Stani/laus  was  driven  out ;  and  the  former  being  ab- 
folved  from  his  oath  by  the  pope,  refumed  the  throne 
of  Poland. 

Since  that  time  the  Poliffi  nation  hath  never  made 
any  hgure.  Surrounded  by  great  and  ambitious  powers, 
it  hath  funk  under  the  degeneracy  of  its  inhabitants 
lo  that  it  now  fcarce  exifls  as  a  nation.  This  cata- 
flnophe  took  place  in  the  following  manner :  On  the 
5th  of  O&ober  1763,  died  Auguflus  II L  ele&or  of 
Saxony,  and  king  of  Poland.  He  was  fucceeded  by 
Count  Poniatowiki,  a  Poliffi  grandee,  who  was  pro- 
clamied  September  ytlf  1764,  by  the  name  of  Sumtfluus 
Avgvjlus,  and  crowned  on  the  2 5th  of  November  the 
fame  year.— During  the  interregnum  which  took  place 
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wi  j  - - xuivu^nuuj  which  look  place 

-1-ius  Auguf.  between  the  death  of  Auguflus  III.  and  the  cle&ion  of 

■Zonl  a'e  ^tamflraUA’  f  decree  had  been  made  by  the  convocation- 
diet  of  I  oland,  with  regard  to  the  diffidents,  as  they 
were  called,  or  diffenters  from  the  Popiffi  religion.  By 
this  decree  they  were  prohibited  from  the  free  exercife 
ot  their  religion,  much  more  than  they  had  formerly 
been,  and  totally  excluded  from  all  polls  and  places  un¬ 
der  the  government.  On  this  feveral  of  the  European 
powers  interpofed,  at  the  application  of  the  diffidents, 
for  them  good  offices.  The  courts  of  Ruffia,  Pruffia, 
Oreat  Britain,  and  Denmark,  made  remonlirances  to 
the  diet ;  but,  notwithftanding  tliefe  remonlirances,  the 
decree  was  confirmed  by  the  coronation-diet  held  after 
96  the  king’s  election. 

lencfo'ffo  Tt  °a<’beil  6-  .1766,  an  ordinary  diet  was  aflembled. 
reign  Here  declarations  from  the  courts  above  mentioned 
powers  in  were  prefented  to  Ins  Poliffi  majefty,  requiring  the  re- 
:h»>fof  ellabhlhment  of  the  diffidents  in  their  civil  rights  and 
privileges,  and  the  peaceable  enjoyment  of  their  modes 
of  worlhip  fecured  to  them  by  the  laws  of  the  kingdom 
which  had  been  obferved  for  two  centuries.  Thefe 
privileges,  it  was  alleged,  had  been  confirmed  by  the 
treaty  of  Oliva,  concluded  by  all  the  northern  powers, 
which  could  not  be  altered  but  by  the  confent  of  all 
the  con  trailing  parties.  The  Popilh  party  contended 


the  diill 
dents. 


rations  of  foreign  powers.  At  lnft,  after  violent  contefls,  Poland. 

the  matter  was  referred  to  the  biffiops  and  fenators  for' - v — -1 

their  opinion.  Upon  a  report  from  them,  the  diet 
cam(-.jL°i  a  resolution,  That  they  would  fully  maintain 
the  diffidents  in  all  the  rights  and  prerogatives  to  which 
they  were Entitled  by  the  laws  of  their  country,  particu- 
larly  by  the  conllitutions  of  the  year  1717,  &c.  and  by 
treaties  ;  and  that  as  to  their  complaints  with  regard  to 
I  j?mClfe  of  theIr  religion,  the  college  of  archbiffiopj 
and  biffiops,  under  the  dirc&ion  of  the  prince  primate, 
would  endeavour  to  remove  thofe  difficulties  in  a  manner 

conformable  to  jullice  and  neighbourly  love _ By  this 

time,  however,  the  court  of  Ruffia  feemed  determined 
to  make  her  remonlirances  more  eife&ual,  and  a  fmall 
body  of  -Ruffian  troops  marched  to  within  two  miles  of 
the  capital  of  Poland. 

of  the  dIet  were  by  n°  fneans  agree- 
abk  to  the  diffidents.  They  dated  the  beginning  of 
their  Offerings  from  the  year  1717.  The  referring 
their  grievances  to  the  archbiffiops  and  biffiops  was 
looked  upon  as  a  meafure  the  moll  unreafonable  that 
could  be  imagined,  as  that  body  of  men  had  always  been 

i‘ri°LPO/w?d  m  the  allthors  of  all  the  evils 
which  had  befallen  them.- Shortly  after  matters  wen; 
confidered  in  this  view,  an  additional  body  of  Ruffians, 

'k  °f  ab°Ut  ^.000,  entered  Poland. 

tiJ  k  f  -entS’  be“'S  now  Pretty  fore  of  the  protec- Coni^uen- 
tion  of  foreign  powers,  entered,  on  the  20th  of  Marches  of  this. 
1767,  into  two  confederacies,  at  Thorn  and  Slink. 

T  Vrl°fpthiem,'VaS  (‘gI!ed  bf  the  d^dents  of  Great  and 
Little  Poland  and  the  other  by  thofe  of  the  Great 

Duchy  of  Lithuania.  The  purport  of  thefe  confede¬ 
racies  was,  an  engagement  to  exert  themfelves  in  the 
defence  of  their  ancient  privileges,  and  the  free  exercife 
of  their  religion  5  profeffing,  at  the  fame  time,  however, 
the  utmoft  loyalty  to  the  king,  and  refolving  to  fend  a 
deputation  to  him  to  implore  his  proteaion.  They 
even  invited  thofe  of  the  Catholic  communion,  and  aU 
true  patriots,  to  unite  with  them  in  maintaining  the 
fundamental  laws  of  the  kingdom,  the  peace  of  relfgion, 
and  the  right  of  each  one  jointly  with  themfelves.  They 
claimed,  by  virtue  of  public  treaties,  the  proteftion  of 
the  powers  who  were  guarantees  of  their  rights  and  li. 
berths;  namely,  the  emprefs  of  Ruffia,  and  the  kin <» 
of  Sweden,  Great  Britain,  Denmark,  and  Pruffia.  Laft! 

),  they  protefted,  that  they  had  no  intention  ofactin  r 
to  the  detriment  of  the  Roman  Catholic  religion,  which 
hey  duly  refpefted;  and  only  allied  theS  liberty  of 
^  °"T’  and  tbe.  re-ellabliffiment  of  their  ancient 
rights.  Die  three  cities  of  Thorn,  Elbing,  and  Dant- 
Z.c,  acceded  to  the  confederacy  of  Thorn  on  the  10th 

rtf  a?  dld  tbe  d°ke  and  nobles  of  Courland  to 

that  of  Sluck  on  the  15th  of  May. 

The  emprefs  of  Ruffia  and  king  of  Pruffia,  in  the 
mean  time  continued  to  ,/iue  forth  new  declarations  in 
favour  of  the  diffidents  ;  and  the  Ruffian  troops  in  Po¬ 
land  were  gradually  augmented  to  30,000  mem  Great 
numbers  of  other  confederacies  were  alfo  formed  in  dif 


ftrongly  for  a  confirmation  of  fome  decrees  made  againft  part  in  the  uclc  at  lmt  took  little 

the  diffidents  in  1717,1722,  and  1726.  The  de™,  If  P!f  r  r  1  °f.the  diffidents:  they  complained 
from  the  foreign  powers  replied,  that  thofe  decreed  had  they  °f  PUjlic  affairs’  into  "rhich 

pafied  in  the  midll:  of  intelline  troubles,  and  were  con.  ^  S  had  been  introduced,  and 

tradicled  by  the  formal  protellations  and  exprefs  decla-  contents  AW  thefe^flT*  Ca  led  nf derations  ofmal- 
Vol.  XV-  Part  I.  P  conUnts'  AU  thefe  confederacies  publilhed  mamfeftoes, 
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J  ter  and  treat  the  Ruffian  troops  as  , the  defenders  or 
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r  9l,  P°ThJdifferent  confederacies  of  malcontents  formed  m 

General  .liic'Uiuuuh  v  at  Wilna  on  the 

<i>':  *4®^  .lh“k"“t3S*vV«bbii(h«d 


Igs^fi^jtzsissiy  L  U„ 

d enrived  ffi  1764  by  the  dates  of  that  duchy.  On  the 

f/d  of  June  prince  Radzivil  was  chofen  grand  rnarfha! 

of  die  general  confederacy  of  all  Poland,  which .then  be¬ 
gan  to  be  called  the  national  confederacy  ,  and  was  faid  to 
be  comnofed  of  72,000  noblemen  and  gentlemen. 

The  general  confederacy  took  fuch  meafures  as  ap- 
oea»ed  mod  proper  for  drengthemng  their  party.  They 
Fent  to  the  feveral  waywodes  of  the  kingdom,  requiring 
their  compliance  with  the  Mowing  articles :  1.  That 

all  the  gentlemen  who  had  not  figned  the  confederacy 
tSdfo  it  immediately;  2.  That  all  the  courts  of 
iuftice  fhould  fubfid  as  formerly,  but  not  judge  any  of 
{he  confederates;  3-  That  the  marlhals  of  the  crown 
ffiould  not  pafs  any  fentence  without  the  participatron 


S9tJ„,  ,tat  tl*  ™«»‘s  ™  “s“”  ,m  ,h'  4^ 

'%  *kv/h  ,kf  “/s.tS”'; 

palatine  of  Cracow ,  and  crime  alleged  of  the  Ruf, 

°Zy  SMtfrSJE  »“• 

againft  then.  ,  y  been  wanting  ltr 

Sea  SwiS  ofThe  emprefs  of  Ruffia  by  At¬ 
tacking  the  purity  of  her  Intentions  towards  the  repu-. 

-skcst-  ««.  rr 

if  confederacy  .fall  fttaA  »Jich  ^  ■*£*  Z  JitakAf  Pol»d, 

,’1  i'u~  mnfederacv.  and  was  faid  ^  ^  y ufef  which  had  been  introduced  into  the  go- 

’T™  p^kbly  owing  .0  this  violent  proc^ijS of 
the  Ruffians,  that  prince  Radz.vil’s  plan  was  at  lad  ad¬ 
apted,  and  feveral  new  regulations  were  made  in  fa- 
vour  of  the  diffidents.  Thefe  innovations, ^however, 
foon  produced  a  civil  war,  which  at  lad  ended  m  the 
ruin  of  the  kingdom.  In  the  beginning  of  the  year 
i768,  a  new  confederacy  was  formed  in  Podoha,  a  pio- 
7  ’wUe rimr  on  Turky,  which  was  afterwards  call-  — 


1760,  a  new  comcucia^  - 

any  fentence  without  >he  P“™P““  ™ iLtw/Sq  "•>/  ’  Th  “intention  of  it  w.t,  to 

laswr '«£' .tsi-s 

mediately  redored  to  the  poffeffion  o  t  leir  p  confederacy  likewife  expiefled  great  re- 

riglits.  The  Catholic  party  m  the  mean  time  were  not  bmot  Urt ^new  >  the  biffiops  of  Cra- 

?  The  bilhop  of  Cracow  fent  a  very  patlmtic  and  ^  ^  deta!niyng  Lm  In  cudody 

Podolia  was  reckoned  the  fitted  place  for  the  pur- 


idle,  me  unnu^i  ui  -----  -  '  *  r  , 

jealous  letter  to  the  dietines  affembled  at  Warfaw  on  the 
1 <  th  of  Anguft,  in  which  he  exhorted  them  to  arm  their 
nuncios  with  courage,  by  giving  them  orthodox  and 
patriotic  indruaions,  that  they  might  not  grant  the 
diffidents  new  advantages  beyond  thofe  which  were  fe- 
cured  to  them  by  the  conditions  of  the  country,  and 
treaties  with  foreign  powers,  &c.  The  pope  alfo  lent 
briefs  to  the  king,  the  great  chancellor,  the  nobleile, 
biffiops  of  the  kingdom,  and  to  the  prince  primate, 
with  fuch  arguments  and  exhortations  as  were  thought 
mod  proper  to  ward  off  the  impending  danger.  Coun¬ 
cils  in  the  mean  time  were  frequently  held  at  the  biffiop 
of  Cracow’s  palace,  where  all  the  prelates  at  Warfaw 
aflembled. 

On  the  26th  of  September  1767  the  confederacy  of 
diffidents  was  united  with  the  general^  confederacy  of 
malcontents  in  the  palace  of  prince  Radzivil,  who  on  that 
occalion  expreffed  great  friendffiip  for  the  diffidents.  In 
a  few  days  after,  the  Ruffian  troops  in  the  capital  were 
reinforced,  and  a  conliderable  body  of  them  was  poked 
at  about  five  miles  diftance. 

On  the  5th  of  October  an  extraordinary  diet  -was 


roaolia  was  rcakuucu  uiv  r, 

pofe  of  the  confederates,  as  they  imagined  the  Ruffian* 
could  not  attack  them  there  without  giving  umbrage, 
to  the  Ottoman  court.  Similar  confederacies,  however, 
were  quickly  entered  into  throughout  the  kingdom  : 
the  clergy  excited  all  ranks  of  men  to  exert  themfehes 
in  defence  of  their  religion  ;  and  fo  much  were  their 
exhortations  regarded,  that  even  the  king  s  troops 
could  not  be  trufted  to  aa  againft  thefe  confederates. 
The  emprefs  of  Ruffia  threatened  the  new  confederates 
as  difturbers  of  the  public  tranquillity,  and  declared 
that  ker  troops  woflld  ad  againft  them  if  they  perfilted. 
It  was,  however,  fome  time  before  the  Ruffian  troops 
were  confiderably  reinforced ;  nor  did  they  at  firlt  leem 
inclined  to  ad  with  the  vigour  which  they  might  have 
exerted.  A  good  many  fleirmiffies  loon  happened  be¬ 
tween  thefe  two  contending  parties,  in  which  the  con¬ 
federates  were  generally  defeated.  In  one  of  thele  t  e 
latter  being  worfted,  and  hardly  preffed,  a  number  oi 
them  paffed  the  Niefter,  and  took  refuge  in  Moldavia. 

99,  On  the  ?th  of  Oftober  an  extraordinary  diet  -was  This  province  had  formerly  belonged  to  o  “ 

pedienf w!l Sed'tog’aifoTef  thofeVho^offid ^nce  prince  Repnin  wrole  to  the 
Radzivirs  plan.  This  was,  to  appoint  a  commiffion,  kantinople,  to  intimate  there,  that^ _ ^ 


furniffied  with  full  power  to  enter  into  conference  with 
prince  Repnin,  the  Ruffian  ambaffador,  concerning  the 
affairs  of  the  diffidents.  Notwithftanding  all  the  pains 
taken,  however,  the  meeting  of  the  I2th  proved  ex¬ 
ceedingly  tumultuous.  The  biffiops  of  Cracow  and 
Kiow,  with  fome  other  prelates,  and  feveral  magnats, 
declared,  that  they  would  never  confent  to  the  efta- 
bliffiment  of  fuch  a  commiffion  ;  and  at  the  fame  time 
fpoke  with  more  vehemence  than  ever  againft  the  pre- 
tenfions  of  the  diffidents.  Some  of  the  deputies  an- 
fwered  with  great  warmth  $  which  occafioned  fuch  ani- 


Ruffian  colonel  who  commanded  the  party  was  quite 
contrary"  to  the  orders  of  his  court,  and  that  therefore 
he  would  be  turned  out  of  liis  poff. 

Great  cruelty  in  the  mean  time  was  exercifed  agamit 
the  diffidents  where  there  were  no  Ruffian  troops  to 
protect  them.  Towards  the  end  of  O&ober  1709* 
prince  Martin  Lubomirfki,  one  of  the  fouthern  confe¬ 
derates,  who  had  been  driven  out  of  Poland,  and  had 
taken  ffielter  with  fome  of  his  adherents  among  the 
mountains  of  Hungary,  got  a  manifefto.  polled  up  on 
feveral  of  the  churches  of  Cracow,  in  which  he  invited 
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Foland.  the  nation  to  a  general  revolt,  and  aflurlng  them  of  the 
'"'—‘v-*'  affiftance  of  the  Ottoman  Porte,  with  whom  he  pre¬ 
tended  to  have  concluded  a  treaty.  This  was  the  be¬ 
ginning  of  hoftilities  between  the  Turks  and  Ruffians, 
which  were  not  terminated  but  by  a  vaft  effufion  of 
blood  on  both  iides. 

The  unhappy  kingdom  of  Poland  was  the  firft  feene 
of  this  war,  and  in  a  fliort  time  was  reduced  to  the  moft 
deplorable  fituation.  In  the  end  of  the  year  1768,  the 
peafants  of  the  Greek  religion  in  the  Polifh  Ukraine, 
and  province  of  Kiow,  took  up  arms,  and  committed 
the  greateft  ravages,  having,  as  they  pretended,  been 
l6%  threatened  with  death  by  the  confederates  unlefs  they 
War  be-  would  turn  Roman  Catholics.  Againft  thefe  infurgents 
tween  this  the  Ruffians  employed  their  arms,  and  made  great  nuin- 
copfedera-  bers  of  them  prifoners.  The  reft  took  refuge  among 
Ruffians  ^  ^ie  ^daidamacks  ;  by  whom  they  were  foon  joined,  and 
in  the  beginning  of  1769  entered  the  Ukraine  in  con¬ 
junction  with  them,  committing  everywhere  the  moft 
horrid  maffacres.  Here,  however,  they  were  at  laft 
defeated  by  the  Polifh  troops,  at  the  fame  time  that 
feveral  of  the  confederacies  in  Poland  were  feverely 
chaftifed.  Soon  after,  the  Chan  of  the  Crim  Tartars, 
having  been  repulfed  with  lofs  in  an  attempt  on  New 
Servia,  entered  the  Polifh  territories,  where  he  left 
frightful  marks  of  his  inhumanity  upon  fome  innocent 
and  defeneelefs  perfons.  This  latter  piece  of  conduCl, 
with  the  cruelties  exercifed  by  the  confederates,  indu¬ 
ced  the  Polifh  coflacks  of  Braclau  and  Kiovia,  amount¬ 
ing  to  near  30,000  effective  men,  to  join  the  Ruffians, 
in  order  to  defend  their  country  againft  thefe  deftroy- 
ers.  Matters  continued  much  in  the  fame  way  during 
the  reft  of  the  year  1769;  and  in  1770,  fkirmifhea 
frequently  happened  between  the  Ruffians  and  confe¬ 
derates,  in  which  the  latter  were  almoft  always  worft- 
ed ;  but  they  took  care  to  revenge  themfelves  by  the 
moft  barbarous  cruelties  on  the  diffidents,  wherever 
they  could  find  them.  In  1770,  a  confiderable  num¬ 
ber  of  the  confederates  of  Bar,  who  had  joined  the 
Turks,  and  been  exceffively  ill  ufed  by  them,  came  to 
an  accommodation  with  the  Ruffians,  who  took  them 
Under  their  protection  on  very  moderate  terms. — Agri¬ 
culture  in  the  mean  time  had  been  fo  much  neglected, 
that  the  crop  of  1770  was  very  deficient.  This  en¬ 
couraged  a  number  of  defperadoes  to  affociate  under 
the  denomination  of  confederates ,  who  were  guilty  of 
Hill  greater  excefies  than  thofe  who  had  been  under  fome 
kind  of  regulation.  Thus  a  great  part  of  the  country 
was  at  laft  reduced  to  a  mere  defert,  the  inhabitants  be¬ 
ing  either  exterminated,  or  carried  off  to  flock  the  re¬ 
mote  Ruffian  plantations,  from  whence  they  never  could 
return. 

Keweonfe-  In  the  year  1 77 1,  the  confederacies,  which  feemed 
dcrades.  to  have  been  extingui filed,  fprung  up  afrefh,  and  in- 
creafed  to  a  prodigious  degree.  This  was  occafioned 
by  their  having  been  fecretly  encouraged  and  fupplied 
with  money  by  France.  A  great  number  of  French 
officers  engaged  as  volunteers  in  their  fervice ;  who, 
having  introduced  difcipline  among  their  troops,  they 
adted .  with  much  greater  vigour  than  formerly,  and 
fometimes  proved  too  hard  for  their  enemies.  Thefe 
gleams  of  fuccefs  proved  at  laft  their  total  ruin.  The 
Ruffians  were  reinforced,  and  properly  fupported.  The 
Auftrian  and  Pruffian  troops  entered  the  country,  and 
advanced  on  different  other  fidesj  and  the  confederates 
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found  themfelves  in  a  fliort  time  entirely  furrounded  by  Poland, 
their  enemies,  who  feemed  to  have  nothing  lefs  in  view  ~  * 
than  an  abfolute  conqueft  of  the  country,  and  ftiaring 
it  among  themfelves.  104 

Before  matters  came  to  this  crifis,  however,  the  At‘cniP*  ta 
confederates  formed  a  defign  of  affaffinating  the  king, 
on  account  of  his  fuppofed  attachment  to  the  diffi-  1  *** 
dents.  Of  this  fingular  occurrence  we  have  the  fol¬ 
lowing  account  in  the  travels  of  Mr  Coxe,  communi¬ 
cated  to  the  author  by  Mr  Wraxall. — “  A  Polifh  noble¬ 
man,  named  Pulrffo ,  a  general  in  the  army  of  the  con¬ 
federates,  was  the  perfon  who  planned  the  atrocious 
enterprife  ;  and  the  confpirators  who  carried  it  into 
execution  were  about  40  in  number,  and  were  headed 
by  three  chiefs,  named  Lukawjki,  Strawerfhi ,  and  Ko - 
Jinjiu  Thefe  three  chiefs  had  been  engaged  and  hired 
to  that  purpofe  by  Pulafid,  who  in  the  town  of  Czetf- 
chokow  in  Great  Poland  obliged  them  to  fwear  in  the 
moft  folemn  manner,  by  placing  their  hands  between 
his,  either  to  deliver  the  king  alive  into  his  hands, 
or,  in  cafe  that  was  impoffible,  to  put  him  to  death.  The 
three  chiefs  chofe  37  perfons  to  accompany  them.  On 
the  fecond  of  November,  about  a  month  after  they  had 
quitted  Czetfchokow,  they  obtained  admiffion  into  War- 
faw,  unfufpeCled  or  undifeovered,  by  the  following  ftra- 
tagem.  They  difguifed  themfelves  as  peafants  who 
came  to  fell  liay,  and  artfully  concealed  their  faddles, 
arms,  and  clothes,  under  the  loads  of  hay  which  they 
brought  in  waggons,  the  more  effeClually  to  efcape  de¬ 
tection. 

u  On  Sunday  night,  the  third  of  September  1771,  a 
few  of  thefe  confpirators  remained  in  the  fkirts  of  the 
town  ;  and  the  others  repaired  to  the  place  of  ren¬ 
dezvous,  the  ftreet  of  the  Capuchins,  where  his  maje- 
fty  was  expeCled  to  pafs  by  about  his  ufual  hour  of  re¬ 
turning  to  the  palace.  The  king  had  been  to  vifit  his 
uncle  prince  Czartorilki,  grand  chancellor  of  Lithuania, 
and  was  on  his  return  from  thence  to  the  palace  be¬ 
tween  nine  and  ten  o'clock.  He  was  in  a  coach,  ac¬ 
companied  by  atleaft  15  or  16  attendants,  befide  an  16s 
aid-de-camp  in  the  carriage  :  fcarce  was  he  at  the  di-  Who  is  t*, 
fiance  of  200  paces  from  prince  Czartorilki’s  palace,  ken  Pri- 
wlien  he  was  attacked  by  the  confpirators,  who  com- 
manded  the  coachman  to  Hop  on  pain  of  inftant  death. 

They  fired  feveral  fhot  into  the  carriage,  one  of  which 
palled  through  the  body  of  a  heyduc,  who  endeavoured 
to  defend  his  mafter  from  the  violence  of  the  affaffins. 

Almoft  all  the  other  perfons  who  preceded  and  accom¬ 
panied  his  majefty  were  difperfed ;  the  aid-de-camp 
abandoned  him,  and  attempted  to  conceal  himfelf  by 
flight.  .  Meanwhile  the  king  had  opened  the  door  of 
his  carriage  with  the  defign  of  effeaing  his  efcape  un¬ 
der  fhelter  of  the  night,  which  was  extremely  dark. 

He  had  even  alighted,  when  the  affaffins  feized  him  by 
the  hair,  exclaiming  in  Polifh,  with  horrible  execrations, 

‘  We  have  thee  now  ;  thy  hour  is  come.’  One  of  them 
difeharged  a  piftol  at  him  fo  very  near,  that  he  felt  the 
heat  of  the  fiafh  ;  while  another  cut  him  acrofs  the 
head  with  his  fabre,  which  penetrated  to  the  bone,  a 
They  then  laid  hold  of  his  majefty  by  the  collar,  and,  wounded, 
mounting  on  horfeback,  dragged  him  along  the  ground 
between  their  liorfes  at  full  gallop  for  near  500  paces 
through  the  flreets  of  Warfaw. 

0  Soon  finding,  however,  that  he  was  incapable  of  fol¬ 
lowing  them  on  foot,  and  that  he  had  already  almoft 
0  0  2  loft 
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Poland,  loft  his.  reflation  from  the  violence  with  which  they  their  walk,  till 

-v— '  had  dragged  him  they  fet  him  on  horfeback  j  and  then  ^  ^  ^  cmt  of  Bielany.  Ko- 

redoubled  their  fpeed  for  fear  of  j^ng  ‘  y  appeared  loft  in  thought,  and  fo  much  agitated 

When  they  came  to  the  ditch  which  fun  ounds  War-  ^  aIg^.  that  the  king  perceiving  his  difor- 
faw,  they  obliged  him  to  leap  is  o  e  over. ^  d  bf  ;ng  t]lat  he  wandered  without  knowing 

attempt  the  horfe  fell  twice,  and  at  the  fecond  tall  broke  der  .ua  o  g  ,  u  >  j ofs  wh;ch 

w  mounted  hlS  ma,eftY  UP°n  an°ther>  to  proceed.  Let  me  enter  the  convent  of  Bielany,  and 

do  you  provide  for  your  own  fafety.  4  No  (replied 
Kofinfki),  I  have  fworn.’ 


Poland* 


107 

And  rifled. 


108 
His  pre¬ 
fence  of 
mind  re¬ 
markable. 


its  leg.  They  then  mounted  his  majefty  upon 
all  covered  as  he  was  with  dirt. 

«<  The  confpirators  had  no  fooner  crofted  the  ditch, 
than  they  began  to  rifle  the  king,  tearing  off  the  or¬ 
der  of  the  Black  Eagle  of  Pruflia  which  he  wore  round 
his  neck,  and  the  diamond  crofs  hanging  to  it.  He 
requeued  them  to  leave  his  handkerchief,  which  they 
confented  to ;  his  tablets  efcaped  their  rapacity. 


109 
,  He  gains 


«  They  proceeded  till  they  came  to  Mariemont,  a 
fmall  palace  belonging  to  the  houfe  of  Saxony,  not 
above  half  a  league  from  Warfaw  :  here  Kofinfki  be- 
traved  fome  fatisfa&ion  at  finding  where  he  was,  and  the 

4  «  «.2 ..  h.  ^ 

Ulunderodhm  probably  with  intent  to  notify  to  their  at  length.  They  fat  down  together  on  the  ground, 

P  -  ~  leaders  the  fuccefs  of  their  enterprife  ;  and  and  the  king  employed  thefe  moments  in  endeavouring 

to  foften  hi$  conductor,  and  induce  him  to  favour  or  efre(^3  ^ 
permit  his  efcape.  His  majefty  represented  the  atro-tfcai>e>  ^ 
city  of  the  crime  he  had  committed  in  attempting  to 
murder  his  fovereign,  and  the  invalidity  of  an  oath  ta** 
ken  to  perpetrate  fo  heinous  an  action  :  Kofinfki  lent 
attention  to  this  difcourfe,  and  began  to  betray  fome 
marks  of  remorfe.  But  (faid  he),  if  I  fhould  confent  and 
reconduCt  you  to  Warfaw,  what  will  be  the  confe- 


refpe&ive -  -  -  . 

the  king’s  arrival  as  a  prifonet.  Only  feven  remained 
with  him,  of  whom  Kofinfki  was  the  .chief.  The  night 
was  exceedingly  dark  ;  they  were  absolutely  ignorant 
of  the  way  ;  and,  as  the  horfes  could  not  keep  their 
legs,  they  obliged  his  majefty  to  follow  them  on  foot, 
with  only  one  fhoe,  the  other  being  loft  in  the  dirt* 

“  They  continued  to  wander  through  the  open  mea¬ 
dows,  without  following  any  certain  path,  and  with¬ 
out  getting  to  any  diftance  from  Warfaw.  1  hey  again 
mounted  the  king  on  horfeback,  two  of  them  holding 
him  on  each  fide  by  the  hand,  and  a  third  leading  his 
horfe  by  the  bridle.  In  this  manner  they  were  pro¬ 
ceeding,  when  his  majefty,  finding  they  had  taken  the 
road  which  led  to  a  village  called  Burakow ,  warned 
them  not  to  enter  it,  becaufe  there  were  fome  Ruffians: 
ftationed  in  that  place  who  might  probably  attempt  to 
refeue  him  (a).  Finding  himfelf,  however,  incapable 
of  accompanying*  the  affaffins  in  the  painful  pofture 
in  which  they  held  him  kept  down  on  the  faddle,  he  re- 
quefted  them,  fince  they  were  determined  to  oblige  him 
to  proceed,  at  leaft  to  give  him  another  horfe  and  a 
boot.  This  requeft  they  complied  with  ;  and  conti¬ 
nuing  their  progrefs  through  almoft  imp  affable  lands, 
without  any  road,  and  ignorant  of  their  way,  they  at 
length  found  themfelves  in  the  wood  of  Bielany,  only 
a  league  diftant  from  Warfaw.  From  the  time  they 
had  palTed  the  ditch  they  repeatedly  demanded  of  Ko- 
finflci  their  chief,  if  it  wast  not  yet  time  to  put  the 
king  to  death  ;  and  thefe  demands  were  reiterated  in 
proportion  to  the  obftacles  and  difficulties  they  encoun¬ 
tered,  till  they  were  fuddenly  alarmed  by  a  Ruffian  pa- 
trole  or  detachment.  Inftantly  holding  council,  four 
of  them  difappeared,  leaving  him  with  the  other  three, 
who  compelled  him  to  walk  on.  Scarce  a  quarter  of 
an  hour  after,  a  fecond  Ruffian  guard  challenged  them 
anew.  Two  of  the  affaffins  then  fled,  and  the  king 
remained  alone  with  Kofinfki  the  chief,  both  on  foot. 
His  majefty,  exhaufted  with  all  the  fatigue  which  he 
had  undergone,  implored  his  conductor  to  ftop,  and 
fuffer  him  to  take  a  moment’s  repofe.  Kofinfki  refil¬ 
led  it,  menacing  him  with  his  naked  fabre  ;  and  at  the 


quence?  I  lhall  be  taken  and  executed!  I  give  you  my 
word  (anfwered  his  majefty),  that  you  {hall  fuffer  no 
harm  ;  but  if  you  doubt  my  promife,  efcape  while  there 
is  yet  time.  I  can  find  iny  way  to  fome  place  of  fecu- 
rity  ;  and  I  will  certainly  dire&  your  purfuers  to  take 
the  contrary  road  to  that  which  you  have  chofen.  Ko* 
finfki  could  not  any  longer  contain  himfelf,  but,  throw* 
ing  himfelf  at  the  king’s  feet,  implored  forgive nefs  for 
the  crime  he  had  committed  ;  and  fwore  to  proteCthim 
againft  every  enemy,  relying  totally  on  his  generofity 
for  pardon  and  prefervation.  His  majefty  reiterated  to* 
him  his*  affu ranees  of  fafety.  Judging,  however,  that  , 
it  was  prudent  to.  gain  fome  afylum  without  delay,  and 
recollecting  that  there  was  a  mill  at  fome  confiderable 
diftance,  he  immediately  made  towards  it.  Kofinfki 
knocked,  but  in  vain;  no  anfwer  was  given:  he  then 
broke  a  pane  of  glafs  in  the  wirtdow,  and  intreated 
for  fhelter  to  a  nobleman  who  had  been  plundered  by 
robbers.  The  miller  refufed,  fuppofmg  them  to  be 
banditti,  and  continued  for  more  than  half  an  hour  to 
perfift  in  his  denfaL  At  length  the  king  approached, 
and  fpeaking  through  the  broken  pane,  endeavoured  to 
perfuade  him  to  admit  them  under  his  roof,  adding,  i  If 
we  were  robbers,  as  you  fuppofe,  it  would  be  very  eafy 
for  us  to  break  the  whole  window,  inftead  of  one  pane 
of  glafs.’  This  argument  prevailed.  They  at  length 
opened  the  door,  and  admitted  his  majefty.  He  im¬ 
mediately  wrote  a  note  to  General  Coccei,  colonel  of 
the  foot-guards,  informing  him  of  his  danger  and  mi¬ 
raculous  efcape.  - 

“  When,  the  meffenger  arrived  with  the  note,  the: 
aftonifhment  and  joy  was  incredible.  Coccei  inftantly 
rode  to  the  mill,  followed  by  a  detachment  of  the  guards. 

He 


(a)  This  intimation,  which  the  king  gave  to  his  affaffins,  may  at  firft  fight  appear  extraordinary  and  un¬ 
accountable,  but  was  really  diftated  by  the  greateft  addrefs  and  judgment.  He  apprehended  with  reafon, 
that,  on  the  fight  of  a  Ruffian  guard,  they  would  Inftantly  put  him  to  death  with  their  fabres,  and  fly;  where- 
as  by  informing  them  of  the  danger  they  Incurred,  he  In  fome  meafure  gained  their  confidence  :  In  effeft,  this 
them^^  °  ^  ^eeme<*  t0  t*iem  ^  littkj  and  made  them  believe  he  did. not  mean  to  efcape  from. 


> 
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Poland. 


me^  Kofiniki  at  the  door  with  his  fabre  drawn, 
'  who  admitted  him  as  foon  as  he  knew  him.  The  king 
had  funk  into  a  deep,  caufed  by  his  fatigue  ;  and  was 
ftretched  on  the  ground,  covered  with  the  miller’s 
doak.  Coccei  immediately  threw  himfelf  at  his  ma- 
jefty’s  feet,  calling  him  liis  fovereign,  and  killing  his 
hand.  It  is  not  eafy  to  pa  nt  or  defcribe  the  aftonifh- 
ment  of  the  miller  and  his  family,  who  inftantly  imi¬ 
tated  Coccei’s  example,  by  throwing  themfelves  on 

their  knees  (  Tto  l :  „  ™  - j  ^  nr.  r  •  ^ 
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fued  it,  however,  with  all  the  caution  of  an  able  poll-  Polaris, 
tician.  On  the  commencement  of  the  troubles,  he 
mowed  no  eagernefs  to  interfere  in  the  affairs  of  this 
country ;  and  although  he  had  concurred  with  the  em- 
prels  of  Ruffia  in  railing  Stanillans  Auguftus  to  the 
hrone  of  Poland,  yet  he  declined  taking  any  active 
part  in  his  favour  againll  the  confederates.  Afterwards, 
when  the  whole  kingdom  became  convulfed  throughout 
with  civil  commotions  (1769),  and  defolated  likewife 


their  knees  (b).  The  king  returned  o  Warfaw  n  r^  C0mm°tl0ns  U7&9  ,  and  defolated  likewife 

nera.  Co  J^carnage,  Ke^thTp^e^hS  ^S'^i^f  ££*"7* 

five  in  the  morning.  His  wound  was  found  not  to  he  frooos  into  pS  L”  !  mfea,on,  advanced  his 


iive  in  the  morning.  His  wound  was  found  not  to  he 
dangerous ;  and  he  foon  recovered  the  bruifes  and  inju¬ 
res  which  he  had  fuffered  during  this  memorable  night. 
So  extraordinary  an  cfcape  is  fcarce  to  be  paralleled  in 
hiltory,.  and  affords  ample  matter  of  wonder  and  fur- 
p  me. 

“  It  is  natural  to  inquire  what  is  become  of  Kofin- 
lki,  the  man  who  faved  his  majefty’s  life,  and  the 
other  confpirators.  He  was  born  in  the  palatinate  of 
Cracow,  and  of  mean  extradlion ;  having  aftiimed  the 
name  of  hofinjki  (c),  which  is  that  of  a  noble  famUy, 
to  give  himfelf  credit.  He  had  been  created  an  officer 
m  the  troops  of  the  confederates  under  Pulafki.  It 
would  feem  as  if  Kofin/ki  began  to  entertain  the  idea 
of  preferring  the  king’s  life  from  the  time  when  Lu- 
kawffii  and  Strawenfki  abandoned  him;  yet  he  had 
great  Juggles  with  himfelf  before  he  could  refolve 
on  this  conduft,  after  the  folemn  engagements  into 
ivhich  lie  had  entered.  Even  after  he  had  condu&ed 
the  king  back  to  Warfaw,  he  expreffed  more  than  once 
his  doubts  of  the  propriety  of  what  he  had  done,  and 
lome  remorfe  for  having  deceived  his  employers.  He 
was  detained  under  a  very  M&  confinement,  and  obli 


•  o _  hulv-uvh,  ctuvdjicea  nis 

^loops  into  Poliffi  Pruffia,  and  occupied  that  whole  di- 


j  .  /  vviuniuucm,  aiiu  UOll- 

ged  to  give  evidence  .againll  his  two  companions  Lu- 
Jcawfki  and  Strawenlki,  who  were  beheaded,  his  ma- 


jefty  having  obtained  for  them  from  the  diet  a  mitigation  quartet;  pefce'ivLg  hWffefrol  ^h  e^Tr°r  ^  H"* 
of  the  horrible  pumffiment  which  the  laws  of  Poland  in-  between  the  w  l/f’  lnt.lmate 


no 

received 
at  Warfaw 
with  de- 
^onftra- 

tions  of  joy. 


of  the  horrible  puniffiment  which  the  laws  of  Poland  in- 
fliCt  upon  regicides.  About  a  week  after  the  execution 
ot  thele  confpirators,  Kofinfki  was  fent  out  ofPoland,af- 
ter  the  kmg  had  fettled  upon  him  an  annual  penfion 
which  he  enjoyed  at  Semigaliia  in  the  papal  territo¬ 
ries. 


Though  now  completely  mailer  of  the  country,  and  Who  gains 
by  no  means  apprehenlive  of  any  formidable  refillance  over  the 
Irom  the  difumted  and  diftrafted  Poles,  yet,  as  he  was  emfeSor 
well  aware  that  the  fecurity  of  his  new  acquifition  de-~fe  Im¬ 
pended  upon  the  acquiefcence  of  Ruffia  and  Auftria,  he  hismea- 
planned  the  partition  of  Poland.  He  communicated  fur«* 
the  projea  to  the  emperor,  either  upon  their  interview 
at  Niefs  in  Silefia  ,n  1769,  or  in  that  of  the  following 
year  at  Neulladt  in  AnUria  ;  from  whom  the  overture 
me^ with  a  ready  concurrence.  To  induce  the  emprefs 
tc '  acqmefce  in  the  fame  projeft,  he  difpatch- 
ed  his  brother  Henry  to  Peter/burg,  who  fuggefted  to 
the  emprefs  that  the  houfe  of  Auftria  was  forming  an 
alliance  with  the  Porte,  with  which  ffie  was  then  at 
war  ;  that  if  fuch  alliance  took  place,  it  would  create  a 
mo  it  formidable  combination  againll  her;  that,  never- 
thelefs,  the  fnendlhip  of  that  houfe  was  to  be  purchafed 
>  acce  ing  to  the  partition  ;  that  upon  this  condition 

withetTpr  To'  lg  to,  ren°“n«  Ws  connedion 
with  the  Grand  Sigmor,  and  would  fuffer  the  Ruffians 

to  profecute  the  war  without  interruption.  Catha. 
rine,  anxious  to  puffi  her  conquefls  againll  the  Turks 


Upon  the  king’s  return  to  Warfaw  he  was  received  Aullrian,  and '  Pruffian  plenhiotenlwie-1' 
vith  the  utmoft  demonllrations  of  joy.  Every  one  ev.  tedious  tn  _  r  ,S* 


*  Hi 

Partition 


with  the  utmoft  demonllrations  of  joy.  Every  one  ex¬ 
claimed  with  rapture,  “The  king  is  ahVe!”  and  all  ftrug- 
gled  to  get  near  him,  tokifs  his  hand,  or  even  to  touch 
ns  clothes.  But  neither  the  virtues  nor  the  popularity, 
of  the  fovereign  could  allay  the  fa&ious  fpirit  of  the 
EoJes^nor  prevent  the  difmemberment  of  his  kingdom. 

“  The  nartitirm  nf  IPrvJnnrl  nmr.  i-t  v 


1  *  o  mumate  union 

between  the  courts  of  Vienna  and  Berlin,  that  it  would 
not  be  in  her  power,  at  tlie  prefent  junaure,  to  prevent 
P1.6  ’nfnded  partition -clofed  with  the  propofal,  and 

{^drrr^rhh  portion  °f  the  temt0. 

•"  */0r,her.fdf-  Tbe  treaty  was  figned  at  Peterlburg 

aJu^SXI?' te:.  'll2’.  * E'«™. 


..  -  .  r* — r^^viiLiciiics.  It  would  be 

tedious  to  enter  into  a  detail  of  the  pleas  urged  by  the 
three  powers  in  favour  of  their  feveral  demands;  it 
would  be  no  lefs  unmterefting  to  lay  before  the  reader 
the  anfwers  and  remonilrances  of  the  king  and  fenate,  as  . 
weft  as  the  appeals  to  the  other  ftates  which  had  irua 

rxri  *  .  .  "  - -  1X10  ^niguom.  ranteed  the  pofTeffions  of  Poland  *  c  r  Ir5 

The  partition  of  Poland  was  firfl  proje&ed^ ^  by  the  don.  Paris  Stockholm  *  u  e  co  Jrts  p°knd  dip 

king  of  Pruffia.  Poliffi  or  Weflern  Pruffia  had  Vne  againll  the’ufuroations  ’  )  1  CoPenda2'cn>  remonftrated  membered.i 
been  an  objedl  of  his  ambition:  exclufive  of  fts  ffirtilitv^  fiftan  cou.d^ofnaffed  ^“t  af- 

.commerce,  and  population,  its  local  fituation  rendere'd  diWberm™  wi£‘ the "ytleT?  t0 
it  highly  vahiaole  to  that  monarch  ;  it  lay  between  his  and  now  for  the  firft  time  feltZll  V'°lent  ,ftrtuggIes. 

fdTed  by  hmipTS  3nd  E/Cnl  ErUffin’  T *  whfle  Pof-  effefts  of  faction  and  difeord.  ^  fatal 

lened  by  the  Poles,  cut  off  at  their  will  all  communiea-  A  diet  b^in  a  -u  ... 

tion  between  them.”  The  period  was  now  arrived  in  order  to  ratify  th-  ceff  partlt,lonin^.  Powers, 

when  the  fituation  of  Poland  feemed  to  promife  the  eafy  the  » oth  of  Anvil  1775  °0  a  PrOYlnces»  it  met  on 

of  0 


Poland 
Pojedel 
V  the  kin  1 


Pruffia, 


"  m  t  V“‘.  -4  iwing  hlTI  M  “  ““ ««  “• 

it;  ms  real  name  wae  John  Kutfina^  ,  r 


p  o  t»  I 

Pound,  of  theif  country,  the  threats  not'bcarrkd 'through 
J~v—  powers,  the  &&*£**£  ^ 

without  much  difficulty.  *  oppofe  the 

nty  of  the  nunaos  append  detenn  .fted  in  the  fame 

difmemberment,  and  the  ki  g  ;  r  i  courts  en- 

diet,  who  was  accompanied  with  a  Ruffi  g  ^ 

a  word,  by  bnbes,  promifes,  and  threats,  tne 

of  the  diet  were  at  length  prevailed  on  to  ratify  the  d  f- 

mCQf  the^iTmembered  countries,  the  Ruffian  Province 


m 
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the  three 
partition 
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2 9 4  the  vaeancy  of  the  throne  to  foreign  jmn. 

He  notifies  t  roclaiming  that  a  crown  is  to  f~*- 

“rk  ssf f ;•? 

ftrift  guard  upon  the  fortifS  places,  and  to  the  grand, 
generals  to  do  the  fame  upon  the  frontiers,  towards 

Wh«  The6  place  of  eleftion  is  the  fieM  of  ^ Wdom  have 

rsf jx  &  ;"p«  4>* 

of  the  Viftula,  and  the  Lithuanians  on  the  right,  eac 
under  the  banners  of  their  refperitive  palatinates,  whic 
makes  a  fort  of  civil  army;  confiding  of  between  a  hun¬ 
dred  and  fifty  and  two  hundred  thoufand  men,  alfem- 
E  ”Lri«  .he  high  eft  of  feeder,  TW«rf» 

„e  not  ohle  to  provide  .  ho*  »<  *  fbre  Hand 


11  Of  the  dismembered  countries,  the  Ruffian  province  fv;th  feythes,  and  do  not  feem  at  all  lefs 

is  the  largeft,  the  Auftrian  the  noft  ^  proud  than  the  reft,  as  they  have  the  fame  right  of  vo- 

panutuii-  ^hffieaamounts  to  near  5,000,000  fouls  ;  the  S  tm«  The  field  of  eleftion  is  furrounded  by  a  ditch  with 
inn  Powers. ta;ni  I)S00(000,  the  fecond  2,500,000,  and  the  thud  in  order  to  avoid  confufion,  one  to  the 

860,000.  Weftern  Pruffia  was  the  greateft  lofstoP°'  ^  fof  Great  p0land,  another  to  the  fouth  for  Little 
.  land,  as  by  the  difmemberment  of  that  province  the  na-  and  a  third  to  the  weft  for  Lithuania.  In  the 

vigation  of  the  Viftula  entirely  depends  upon  the  king  P  J  f  h  fidd  which  is  called  'Kolau,  is  ererited  a 

of* Pruffia  :  by  the  lofs  confequently  of  to  diftr  a  a  ^  ^  ^  fzopa  or  bal  for 

fatal  blow  was  given  to  the  trade  of  Poland  ,  for  his  g  debates  the  deputies  are  prefent. 


fatal  blow  was  given  —  —  - 

Pruffian  majefty  has  laid  fuch  heavy  duties  up?".*® 
merchandize  palling  to  Dantzic,  as  greatly  to  d.mimffi 
the  commerce  of  that  town,  and  to  transfer  a  coniider- 
iible  portion  of  it  to  Memel  and  Komgffiurgh.  _  _ 

The  partitioning  powers,  however,  did  lets  injury  to 
the  republic  by  difinembering  its  faireft  provinces,  than 
by  perpetuating  the  principles  of  anarchy  and  confu¬ 
fion,  and  eftablifhing  on  a  permanent  footing  that  exor¬ 
bitant  liberty  which  is  the  parent  of  faftion,  and  has 
proved  the  decline  of  the  republic.  Under  pretence  of 

1*  *  b  ^  A  if  n4-  ir\n  fKpV  1 


thefenate,  at  whofe  debates  the  deputies  are  prefent, 
and  carry  the  rcfult  of  them  to  the  feveral  palatinates. 
The  part  which  the  marihal  arils  upon  this  occafion  is 
very  important;  for,  being  the  mouth  of  the  nobility* 
he  has  it  in  his  power  to  do  great  fervice  to  the  candi¬ 
dates  ;  he  is  alfo  to  draw  up  the  internment  of  election, 
and  the  king  ek&  muft  take  it  only  from  his  hand. 

“  It  is  prohibited,  upon  pain  of  being  declared  a 
public  enemy,  to  appear  at  the  elerihon  with  regii  ar 
troops,  in  order  to  avoid  all  violence.  But  the  nobles. 


proved  the  decline  of  the  republic.  Under  pretence  o  >  ’  j  armed  with  piftols  and  fahres,  commit 

sfilurffl  -  •»*»•  -  -  -  **  ■* 

this  unhappy  country  incapable  of  emerging  from  its  out  liberty 

_  A  .  n  t 1 1  ~  4-^Kr  fdAti  in  fllP 
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Lilia  uuuayy;  - r -  ^  w  .  , 

prefent  deplorable  ftate,  as  has  been  lately  feen  in  the 
failure  of  the  moft  patriotic  attempt  that  was  perhaps 
ever  made  by  a  king  to  reform  the  conftitution  of  his 

kingdom.  •  .  .  .  , 

*  The  kings  of  Poland  were  anciently  hereditary  .  and 
abfolute  ;  but  afterwards  became  ele&ive  and  limited, 
as  we  fiiuP  them  at  this  day.  In  the  reign  of  Louis, 
towards  the  end  of  the  14th  century,  feveral  limitations 
were  laid  on  the  royal  prerogative.  In  that  of  Cafi- 
mir  IV.  who  afeended  the  throne  in  1446,  reprefenta- 
tives  from  the  feveral  palatinates  were  firft  called  to  the 
diet ;  the  legiflative  power  till  then  having  been  lodged 
in  the  Hates,  and  the  executive  in  the  king  and  fenate. 
Il6  On  the  deceafe  of  Sigifmund  Auguftus,  it  was  enaa- 
Afterwardsed  by  law,  “  That  the  choice  of  a  king  for  the  future 
derive.  (hould  perpetually  remain  free  and  open  to  all  the 
nobles  of  the  kingdom  5”  which  law  has  accordingly 
been  hitherto  obferved. 

“  As  foon  as  the  throne  is  vacant,  all  the  courts  of 
juftice,  and  other  ordinary  fprings  of  the  machine  of  go¬ 
vernment,  remain  in  a  Hate  of  inaction,  and  all  the  au¬ 
thority  is  transferred  to  the  primate,  who,  in  quality  of 
interrex,  has  in  fome  refpe&s  more  power  than  the  king 
himfelf ;  and  yet  the  republic  takes  no  umbrage  at  it, 
becaufe  he  has  not  time  to  make  himfelf  formidable. 


Univerfal 

ffifiory* 


t  noerry  :  r , 

«  All  who  afpire  openly  to  the  crown  are  expreisiy 
excluded  from  the  field  of  eleftion,  that  their  prefence 
may  not  conftrain  the  voters.  The  king  muft  be  eledt- 
ed  nervine  contradkenie ,  by  all  the  fuffrages  without  ex¬ 
ception.  The  law  is  founded  upon  this  principle,  that 
when  a  great  family  adopts  a  father,  all  the  children 
have  a  right  to  be  pleafed.  The  idea  is  plaufible  m  fpc. 
culation  ;  but  if  it  was  ngoroufly  kept  to,  roland 
could  have  no  fuch  thing  as  a  lawful  king.  ey 
therefore  give  up  a  real  unanimity,  and  content  them- 
felves  with  the  appearance  of  it ;  or  rather,  if  the  law, 
which  preferihes  it,  cannot  be  fulfilled  by  means  of  mo¬ 
ney,  they  call  in  the  affiftance  of  the  fahre. 

«  Before  they  come  to  this  extremity,  no  ele&ion 
can  polfibly  be  carried  pn  with  more  order,  decency, 
and  appearance  of  freedom.  The  primate  in  few  wor  s 
recapitulates  to  the  nobles  on  horfeback  the  refpective 
merit  of  the  candidates  ;  he  exhorts  them  to  choofe 
the  moft  worthy,  invokes  heaven,  gives  his  blefftng  to 
the  affembly,  and  remains  alone  with  the  marihal  oi 
the  diet,  while  the  fenators  difperfe  themfelves  into  the 
feveral  palatinates,  to  promote  an  unanimity  of  ienti- 
ments.  If  they  fucceed,  the  primate  goes  himfelf  to 
colled!  the  votes,  naming  once  more  all  the  candidates. 
4  Ssoda  (aafwer  the  nobles) >  that  is  the  man  we 
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The  pa&a 
iinventa. 


and  mftantly  the  air  refounds  with  his  name,  with  cries 
J  of  vtvatf  and  the  noife  of  piftols.  If  all  the  palatines 
agree  in  their  nominations,  the  primate  gets  on  horfe- 
back ;  and  then  the  profoundeft  filence  fucceeding  to  the 
greateft  noife,  he  ajfks  three  times  if  all  are  fatisfied  ? 
and  after  a  general  approbation,  three  times  proclaims 
the  king ;  and  the  grand-marfhal  of  the  crown  repeats 
the  proclamation  three  times  at  the  three  gates  of  the 
camp..  How  glorious  a  king  this,  if  endued  with  royal 
qualities  l  and  how  inconteflable  his  title  in  the  fuffra- 
ges  of  a  whole,  people  !  But  this  (ketch  of  a  free  and 
peaceable  ele&ion  is  by  no  means  a  reprefentation  of 
what  gfually  happens.  The  corruption  of  the  great, 
the  fury  of  the  people,  intrigues  and  factions,  the  gold 
and  tlie  arms  of  foreign  powers,  frequently  fill  the  feene 
with  violence  and  blood.” 

Before  the  king  is  proclaimed,  the  pa8a  conventa  is 
read  aloud  to  him,  which  on  his  knees  at  the  altar  he 
fwears  to  obferve.  As  this  eontra&,  which  is  drawn 
up,  methodized,  and  approved,  by  the  fenate  and  no¬ 
bility,  may  be  deemed  the  great  charter  of  Poland,  we 
fhall  enumerate  the  principal  articles  of  which  it  con- 
filts.  Thefe  are,  that  the  king  fhall  not  attempt  to  en¬ 
croach 'on  the  liberty  of  the  people,  by  rendering  the 
crown  hereditary  in  his  family ;  but  that  he  (hall  pre. 
ferve  all  the  cuftoms,  laws,  and  ordonnarices,  refpedting 
the  freedom  of  election  ;  that  he  fhall  ratify  all  ‘treaties 
fubfilling  with  foreign  powers  which  are  approved  by 
the  diet ;  that  it  fhall  be  his  chief  ftudy  to  cultivate 
peace,  preferve  the  public  tranquillity,  and  promote  the 
intereft  of  the  realm  :  that  lie  fhall  not  coin  money  ex¬ 
cept  in  the  name  of  the  republic,  nor  appropriate  to 
himfelf  the  advantages  ariiing  from  coinage  :  that  in 
declaring  war,  concluding  peace,  making  levies,  hiring 
auxiliaries,  or  admitting  foreign  troops  upon  any  pre¬ 
text  within  the  Polifh  dominions,  the  confent  of  the 
diet  and  fenate  fhall  be  ueceflary  :  that  all  offices  and 
preferments  fhall  be  given  to  the  natives  of  Poland  and 
Lithuania  ;  and  that  no  pretence  fhall  excufe  or  palliate 
the  crime  of  introducing  foreigners  into  the  king’s  coun¬ 
cil  or  the  departments  of  the  republic:  that  the  officers 
of  his  majefty’s  guards  fhall  be  Poles  or  Lithuanians  ; 
and  that  the  colonel  fhall  abfolutely  be  a  native  of  Po¬ 
land,  and  of  the  order  of  nobility :  that  all  the  officers 
fhall  be  fubordinate  to  the  authority  of  the  marefclial : 
that  no  individual  fhall  be  veiled  with  more  employments 
than  the  law  allows :  that  the  king  fhall  not  marry  with¬ 
out  the  approbation  of  the  fenate  ;  and  that  the  houfe- 
hold  of  the  queen  fhall  be  determined  and  regulated  by 
the  republic :  that  the  fovereign  fhall  never  apply  his 
private  fignet  to  ads  and  papers  of  a  public  nature  ; 
that  the  king  fhall  difpofe  of  the  offices  both  of  the 
court  and  of  the  republic;  and  regulate  with  the  fenate 
the  number  of  forces  neceffary  for  the  defence  of  the 
kingdom :  that  he  fhall  adminifler  juftice  by  the  advice 
of  the  fenate  and  his  council :  that  the  expences  of  his 
civil  lift  lhall  be  the  fame  with  tliofe  of  his  predeceffors : 
that  he  fhall  fill  up  all  vacancies  in  the  fpace  of  fix 
weeks :  that  this  fhall  be  his  firft  bufinefs  in  the  diet, 
obliging  the  chancellor  to  publifh  his  appointments  in 
due  form :  that  the  king  ihafl^not  diminiffi  the  treafure 
kept  at  Cracow ;  but,  an  the  contrary,  endeavour  to 
augment  that  and  the  number  of  the  crown-jewels: 
that  he  fhall  borrow  no  money  without  the  confent  of 
the  diet  :  that  he  fhall  not  equip  a  naval  forge  without 
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the  confent  and  full  approbation  of  the  republic:  that  PoW. 
he  fhall  profefs  the  Roman  Catholic  faith,  promote, 
maintain,  and  defend  it,  through  all  the  Polifh  do¬ 
minions  :  and  finally,  that  all  their  feveral  liberties, 
rights,  and  privileges,  fhall  be  preferred  to  the  Polan- 
ders  and  Lithuanians  in  general,  and  to  all  the  di. 
ftridls  and  provinces  contained  within  each  of  thefe 
great  divifions,  without  change,  alteration,  or  the  final, 
left  violation,  except  by  the  confent  of  the  republic. 

To  thefe  articles  a  variety  of  others  are  added,  accord¬ 
ing  to  circumftanceS  and  the  humour  of  the  diet but 
what  we  have  recited  form  the  (landing  conditions, 
which  are  fcarce  ever  altered  or  omitted.  Ir^ 

The. diet  of  Poland  is  compofed  of  the  king,  the  fe-The  diet  of 
nate,  bifhops,  and  the  deputies  of  the  nobility  ®r  o-en- Poland» and 
try  of  every  palatinate,  called,  in  the  colle£live  capa¬ 
city,  comitia  togata  ;  that  is,  when  the  dates  aflemble  in 
the  city  without  arms  and  horfes  ;  or  comitia  paludata t 
when  they  meet  in  the  fields  armed,  as  during  an  inter¬ 
regnum,  at  the  diet  of  ele&ion.  It  is  a  prerogative  of 
the  crown  to  aflemble  the  diet  at  any  particular  place, 
except  on  occafion  of  a  coronation,  which  the  cuftoiu 
of  the  country  requires  fhould  be  celebrated  at  the  ca¬ 
pital*  For  a  number  of  years,  indeed,  the  diet  regu¬ 
larly  aflembled' at  Warfaw  ;  but,  on  complaint  made  by 
the  Lithuanians^  it  was  agreed,  that  every  third  diet 
fhould  be  held  at  Grodno.  “  When  it  is  propofed  to 
hold  a  general  diet,  the  king,  or,  in  cafe  of  an  inter¬ 
regnum,  the  primate,  fifties  writs  to  the  palatines  of  the 
feveral  provinces,  fpecifying  the  time  and  place  of  the 
meeting.  A  (ketch  likewife  is  fent  of  the  bufinefs  to 
be  deliberated  on  .  by  the  aflembly;  the  fenate  is  con- 
fulted  in  this  particular,  and  fix  weeks  are  allowed  the 
members  to  prepare  themfelves  for  the  intended  feffion. 

It  is  remarkable,  that  the  diet  never  fits  more  than  fix 
weeks  in.  the  mod  critical  conjun&ures  and  prefling 
emergencies:  they  have  been  known  to  break  up  in  the 
middle  of  an  important  debate,  and  to  leave  the  bufinefs 
to  a  future  meeting.  This  cuftom  hath  been  juftly 
efteemed  one.  of  the  greateft  '  defefts  of  the  Polifh  con- 
flitution,  which  probably  owes  its  origin  to  convenience* 
but  is  now  fuperftitioufiy  obferved  from  whim  and  ca-, 
price.  On  receipt  of  the  king’s  writ,  the  palatine  com¬ 
municates  the  meeting  of  the  diet  to  all  the  caftellans, 
ftaroftas, .  and  other  inferior  officers  and  gentry  within 
•his  jurifdi&ion,  requiring  them  to  ajffemble  on  a  certain 
day  to  ele6l  deputies,  and  take  into  consideration  the 
bufinefs  fpecified  in  the  royal  fummons.  Thefe  meet- Die dms 
ings  are  called  petty  diets ,  dietines,  or  lantage,  in  the  lan¬ 
guage  of  the  country  ;  every  gentleman  poffeffing  three 
acres  of  land  having  a  vote,  and  matters  being  deter¬ 
mined  by  a  majority  ;  whereas  in  the  general  diet  de¬ 
crees  are  only  valid  when  the  whole  body  is  unanimous. 

Every  palatinate  has  three  repreferitatives,  though  the 
bufinefs  devolves  on  one  called  a  nuncio,  who  is  ele&ed 
for  his  ability  and  experience  ;  and  the  other  two  arc 
added  only  to  give  weight  to  this  leading  member,  and 
do. honour  by  their  magnificent  appearance  to  the  pa¬ 
latinate  they  reprefen t.  As  thefe  deputies,  fince  the 
reign  of  Cafimir  III.  have  feats  in  the  diet,  it  naturally 
divides  the  general  aflembly  into  two  bodies,  the  upper 
and  lower ;  the  one  being  compofed  of  the  fenate,  the 
fuperior  clergy,  and  the  great  officers;  the  other  of  the 
reprefentatives  of  the  palatinates,  who  prepare  all  bufi¬ 
nefs  for  the  fuperior  body. 
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line  about  the  election  of  a  fpeaker,  who  has  now  no¬ 
thing  farther  to  do  than  return  quietly  to  his  own  horn. 

After  his  eleftion,  he  kiffes  the  king  s  hand ;  and 

chancellor,  as  the  royal  representative,  report* ithe 
ters  to  be  deliberated  by  the  diet.  Then  the  marelcl 
acquaints  the  king  with  the  inftru&ions  of  the  deputies 
from  their  conftituents,  the  grievance*  which r hey  would 
have  redreffed,  and  the  abufes  they  require  to  be  reme¬ 
died.  He  likewife  requefts  of  his  majefty  to  fill  up  A 

vacant  offices  and  benefices,  according  to  law  i  ™ 
is  anfwered  by  a  fet  fpecch  from  the  chancellor,  who  re¬ 
ports  the  king’s  inclination  to  fatisfy  las  people,  as  foon 
Abfurdcuf  as  he  hath  confuted  his  faithful  fenate  there  tsfome- 
■toms  ob.  thing  very  peculiarly  abfnrd  in  fome  of  the  cuftoms  ob- 
ferved  by  the  Polifh  diet :  one  in  particular  mei  its  at¬ 
tention.  Not  only  an  unanimity  of  voices  is  neceffary 
to  pafs  any  bill,  and  conftitute  a  decree  of  the  diet,  but 
■  every  bill  muft  likewife  be  affented  to  unammoufly,  or 
none  can  take  effect.  Thus,  if  out  of  twenty  bills  one 
I„  fhould  happen  to  be  oppofed  by  a  fingie  voice,  called 
The  liberum  Uberum  veto,  all  the  reft  are  thrown  out,  and  the  diet 
meets,  deliberates,  and  debates,  for  fix  weeks  to  no  'pui- 

^  “To  add  to  the  other  inconveniences  attending  the 
.conftitution  of  the  diet  of  Poland,  a  fpirit  of  venality 
in  the  deputies,  and  a  general  corruption,  hath  feized 
all  ranks  and  degrees  in  that  affembly.  Here,  as  in 
fome  other  countries,  the  cry  of  liberty  is  kept  up  for 
the  fake  of  private  intereft.  Deputies  come  with  a  full 
refolution  of  profiting  by  their  patriotism,  and  not 
lowering  their  voice  without  a  gratification.  Deter¬ 
mined  to  oppofe  the  moft  falutary  meafures  of  the  court, 
they  either  withdraw  from  the  affembly,  proteft  againft 
all  that  {hall  be  tranfaded  in  their  abfence,  or  elfe  ex¬ 
cite  fuch  a  clamour  as  renders  it  neceffary  for  the  court 
to  filence  them  by  fome  lucrative  penfion,  donation,  or 
employment.  Thus  not  only  the  bufmefs  of  the  affem¬ 
bly  is  obftruded  by  its  own  members,  but  frequently 
by  largeffes  from  neighbouring  powers,  and  fome  times 
by  the  liberality  of  an  open  enemy,  who  has  the  ait'of 
t diftributing  .his  money  with  diferetion. 

The  fenate  “  Perhaps  the  moft  refpedable  department  of  the 
of  Poland.  Polifh  government  is  the  fenate,  compofed  of  the  bi- 
ffops,  palatines,  caftellans,  and  ten  officers  of  ftate,  who 
-derive  a  right  from  their  dignities  of  fitting  in  that  af¬ 
fembly  ;  in  all  amounting  to  144  members,  who  are 
ft y led  fenators  of  the  kingdom  or  counfAlors  of  the  ftate, 
and  have  the  title  of  excellency,  a  dignity  fupported  by 
no  penfion  or  emoluments  neceffarily  annexed.  The  fe¬ 
nate  prefides  over  the  laws,  is  the  guardian  of  liberty, 
4:lie  judge  of  right,  and  the  protedor  of  juftice  and 
equity.  All  the  members,  except  the  bifhops,  who  are 
fenators  ex  ojjuio ,  are  nominated  by  the  king,  and  they 
take  an  oath  to  the  republic  before  they  are  permitted 
to  enter  upon  their  fundions.  Their  honours  continue 
for  life :  at  the  general  diet  they  fit  on  the  right  and 
left  of  the  fovereign,  according  to  their  dignity,  with¬ 
out  regard  to  feniority.  They  are  the  mediators  be¬ 
tween  the  monarch  and  the  iubjed,  and,  in  conjnndion 
with  the  king,  ratify  all  the  laws  paffed  by  the  nobility. 
As  a  fenator  is  bound  by  oath  to  maintain  the  liberties 
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reigJreformers  did  not  improve  it.  For  two  centuries 
at  leaft,  the  Poles  have  with  great  propriety  denomina¬ 
ted  their  government  a  republic,  becaufe  the  king  is  o 
exceedingly  limited  in  his  prerogative  that  he  refembles 
more  the  ohief  of  a  commonwealth  than  tne  foveie.gn  I14 
of  a  powerful  .monarchy.  That  prerogative,  already  The  permt- 
too  confined  to  afford  protean  to  the  peafants  groan-nent  coun 
ing  under  the  ariftocratic  tyranny  of  the  nobles,  was, 
after  the  partition  treaty,  ftill  further  regained  by  the 
eftablsfbment  of  the  permanent  council,  which  was  vetted 
with  the  whole  executive  authority,  leaving  to  the  io- 
vereign  nothing  but  the  name.  The  permanent  coun¬ 
cil  confills  of  36  perfons,  eleded  by  the  diet  out  of  the 
different  orders  of  nobility  ;  and  though  the  king,  when 
prefent,  prefides  in  it,  he  cannot  exert,  a  fingie  aft  ot 
power  but  with  the  confent  of  the  majority  of  perions, 
who  may  well  be  called  his  colleagues . 

That  the  virtuous  and  accompliffied  Stamflaus  fhould 
labour  to  extricate  himfelf  and  the  great  body  of  the 
people  from  fuch  unparalleled  oppreflion,  and  that  the 
more  refpedable  part  of  the' nation  fhould  wifh  to  give 
to  themfclves  and  their  pofterity  a  better  form  of  go¬ 
vernment,  was  furely  very  natural  and  very  meritorious. 

The  influence  of  the  partitioning  powers  was  indeed  ex¬ 
erted  to  make  the  king  contented  with  his  fituation. 

His  revenues,  which  before  did  not  exceed  L.  1 00,000, 
were  now  increafed  to  three  times  that  fum.  The  re¬ 
public  likewife  agreed  to  pay  his  debts,  amounting  to 
upwards  of  L.  400,000.  It  beftowed  on  him  alio,  m 
hereditary  pofleffion,  four  ftarofties,  or  governments  of 
caftles,  with  the  diftrids  belonging  to  them  ;  and  re- 
imburfed  him  of  the  money  he  had  laid  out  for  the  ftate. 

It  was  alfo  agreed,  that  the  revenues  of  the  republic 
fhould  be  enhanced  to  J3  millions  of  florins  (near  two 
millions  Sterling),  and  the  army  fhould  coniift  of  30,000 
Soon  after  the  conclnfion  of  the  peace  with 


Turky,  the  emprefs  of  Ruffia  alfo  made  the  king  a  pre¬ 
fent  of  250,000  rubles,  as  a  compenfation  for  that  part 
of  his  dominions  which  fell  into  her  hands. 

Thefe  bribes,  however,  were  not  fufficient  to  blind  ^  new  con. 
the  eyes  of  Staniflaus,  or  to  cool  the  ardour  of  his  pa-  motion 
triotifm.  He  laboured  for  pofterity,  and  with  fuch  ap-eftahWhea 
parent  fnccefs,  that  on  the  3d  of  May  179*’  a  new  con- 
ftitution  of  the  government  of  Poland  was  eftablifhed 
by  the  king,  together  with  the  confederate  ftates  af- 
fembled  in  double  number  to  reprefent  the  Polifh  nation. 

That  this  was  a  perfed  conftitution,  we  are  far  from 
thinking  ;  but  it  was  probably  as  perfed  as  the  invete¬ 
rate  prejudices  of  the  nobles  would  admit  of.  It  devia¬ 
ted  as  little  as  poffible  from  the  old  forms,  and  was 
drawn  up  in  1 1  articles,  refpeding  the  government  of 
the  republic  ;  to  which  were  added  21  fedions,  regu¬ 
lating  the  dietines  or  primary  affemblies  of  Poland. 

Of  this  conftitution,  the  firft  article  eftablifhed  the  s^agC^ 
Roman  Catholic  faith,  with  all  its  privileges  and  jmmu-o^ 
nities,  as  the,  dominant  national  religion  ;  granting  to  ^ 
all  other  people,  of  whatever  perfuaflon,  peace  in  mat¬ 
ters  of  faith,  and  the  protedion  of  government.  The 
g  fecond 
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the  kings  of  the  houfe  of  Jagellan.  The  third  and 
fourth  articles  granted  to  the  free  royal  towns  internal 
jurifdiftions  of  their  own  ;  and  exempted  the  peafants 
from  flavery,  declaring  every  man  free  as  foon  as  he  fets 
his  foot  on  the  territory  of  the  republic.  The  fifth  ar¬ 
ticle,  after  declaring,  that  in  civil  fociety  all  power 
fhould  be  derived  from  the  will  of  the  people,  ena&ed 
that  the  government  of  the  Poliih  nation  ihould  be  com- 
pofed  of  three  diftinft  powers,  the  / egijlative ,  in  the 
ftates  aflembled ;  the  executive.  In  the  king  and  the 
council  of  infpeftion  ;  and  the  judicial  power,  in  the  ju- 
rifdiaions  exifting,  or  to  be  eftablilhed.  The  fixth  and 
feventh  articles,  as  being  of  more  importance,  we  (hall 
give  in  the  words  of  the  conftitution  itfelf. 

The  diet  to  VI.  The  Diet,  or  the  legijlative  power,  (hall  be  divid- 

two  houfes  6-d  int0  ,tW°  1J°ufeS’  V'Z-  the  boufe  of  nuncios,  or  depu- 
viz.  the  ’ties>  and  tbe  houfe  of  fenate,  where  the  king  is  to  pre- 
fide-  The  former  being  the  reprefentative  and  central 
point  of  fupreme  national  authority,  (hall  poflefs  the  pre¬ 
eminence  in  the  legiflature  ;  therefore  all  bills  are  to  be 
decided  firfl  in  this  houfe. 

1.  All  General  Laws ,  viz.  conftitutional,  civil,  cri¬ 
minal,  and  perpetual  taxes  ;  concerning  which  matters, 
the  king  is  to  iffue  his  proportions  by  the  circular  let¬ 
ters  fent  before  the  dietines  to  every  palatinate  and 
to  every  diftrid  for  deliberation,  which  coming  before 
the  houfe  with  the  opinion  expreffed  in  the  inflrudlions 
given  to  their  reprefentatives,  fliall  be  taken  the  firit  for 
deciflon. 

2.  P articular  Laws ,  viz.  temporal  taxes  ;  regulations 
of  the  mint ;  contradling  public  debts  ;  creating  nobles, 
and  other  cafual  recompenfes  ;  reparation  of  public  ex- 
pences,  both  ordinary  and  extraordinary  ;  concerning 
war ;  peace  ;  ratification  of  treaties*  £oth  political  and 
commercial  ;  all  diplomatic  ads  and  inventions  relative 
to  the  laws  of  nations  ;  examining  and  acquitting  diffe¬ 
rent  executive  departments,  and  fimilar  fubje&s  arifing 
from  the  accidental  exigencies  and  circumflances  of  the 
Hate  ;  in  which  the  propofltions,  coming  diredlly  from 
the  throne  into  the  houfe  of  nuncios,  are  to  have  prefe¬ 
rence  in  difcuffion  before  the  private  bilW 

.  In  regard  to  the  houfe  of  fenate,  it  is  to  confill  of 
bifliops,  palatines,  caftellans,  and  minifters,  under  the 
prefidency  of  the  king,  who  fliall  have  but  one  vote,  and 
the  calling  voice  in  cafe  of  parity,  which  he  may  give 
either  personally,  or  by  a  meffage  to  the  houfe.  Its 
power  and  duty  fliall  be, 

1.  Every  general  law  that  pafles  formally  through 
the  houfe  of  nuncios,  is  to  be  fent  immediately  to  this, 
which  is  either  accepted,  or  fufpended  till  farther  na¬ 
tional  deliberation,  by  a  majority  of  votes,  as  prefcribed 
by  law.  If  accepted,  it  becomes  a  law  in  all  its  force  ; 
if  fufpended,  it  fliall  be  refumed  at  the  next  diet ;  and  if 
it  is  then  agreed  to  again  by  the  houfe  of  nuncios,  the 
fenate  mull  fubmit  to  it. 

Every  particular  law  or  llatute  of  the  diet  in  mat 
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Thefe  ordinary  legiflative  diets  fliall  have  their  unin¬ 
terrupted  exiflence,  and  be  always  ready  to  meet ;  re¬ 
newable  every  two  years.  The  length  of  feflions  fliall 
be  determined  by  the  law  concerning  diets.  If  conven¬ 
ed  out  of  ordinary  feffion  upon  fome  urgent  occafion, 
they  fliall  only  deliberate  on  the  fubjedl  which  occaflon- 
ed  fuch  a  call,  or  on  circumflances  which  may  arife  out 
of  it. 

No  law  or  llatute  enabled  by  fuch  ordinary  diet  can 
be  altered  or  annulled  by  the  fame.  The  complement 
of  the  diet  Audi  be  compofed  of  the  number  of  perfons 
in  both  houfes  to  be  determined  hereafter. 

The  law  concerning  the  dietines  or  primary  eledlions, 
as  eftablilhed  by  the  prefent  diet,  fliall  be  regarded  as  a 
moll  elfential  foundation  of  civil  liberty.  1*9 

The  majority  of  votes  fliall  decide  every  thing,  and  The  libe~ 
everywhere;  therefore  we  abolifli,  and  utterly  annihi-^td 
late,  liberum  vetOy  all  forts  of  confederacies  and  confede¬ 
rate  diets,  as  contrary  to  the  fpirit  of  the  prefent  con¬ 
ftitution,  as  undermining  the  government,  and  as  being 
ruinous  to  fociety. 

Willing  to  prevent,  on  one  hand,  violent  and  fre¬ 
quent  changes  in  the  national  conftitution,  yet,  confider- 
ing  on  the  other,  the  neceffity  of  perfe&ing  it,  after 
experiencing  its  effedls  on  public  profperity,  we  deter- 
mine  the  period  of  every  25  years  for  an  extraordinary  Extraordi* 
conllitutional  diet,  to  be  held  purpofely  for  the  revilion  nary  diet 
and  luch  alterations  of  the  conftitution  as  may  be  found  f°rrevi^1?S 
requifite  ;  which  diet  fhall  be  circumfcribed  by  a  fepa-  [ntion  ’ 
rate  law  hereafter. 

VII.  The  moll  perfedl  government  cannot  exill  or 
laft  without  an  effedlual  executive  power.  The  happi- 
nefs  of  the  nation  depends  on  juft  laws,  but  the  good 
effedls  of  laws  flow  only  from  their  execution.  Ex¬ 
perience  has  taught  us,  that  the  negle&ing  this  effen- 
tial  part  of  government  has  overwhelmed  Poland  with 
difafters. 

Having,  therefore,  fecured  to  the  free  Polifti  nation 
the  right  of  enabling  laws  for  themfelves,  the- fupreme 
mfpedlion  over  the  executive  power,  and  the  choice  of  r,r 
their  magillrates,  we  entrull  to  the  king  and  his  coun-  Powers  of 
cil  the  highell  power  of  executing  the  laws.  This the  kin£ 
fliall  " 11 1  /} „  .  i  ••  «  .  — J  — 


^  j  x  - —  uivi  111  mat¬ 

ters  above  fpecihed,  as  foon  as  it  has  been  determined 
by  the  houfe  of  nuncios,  and  fent  up  to  the  fenate,  the 
votes  of  both  houfes  fliall  be  jointly  computed,  and  the 
majority,  as  defcribed  by  law,  fliall  be  confidered  as  a 
decree  and  the  will  of  the  nation.  Thofe  fenators  and 
minifters  who,  from  their  Ihare  in  executive  power,  are 
accountable  tp  the  republic,  cannot  have  an  adlive  voice 
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council  fliall  be  Called  yW,  or’th?  councTfof  infpec- 

The  duty  of  fuch  executive  power  fliall  be  to  watch 
oyer  the  laws,,  and  to  fee  them  llridlly  executed  accor¬ 
ding  to  their  import,  even  by  the  means  of  public  force, 

Ihould  it  be  neceffary.  All  departments  and  magillra-  * 
cies  are  bound  to  obey  its  directions.  To  this  power 
we  leave  the  right  of  controling  fuch  as  are  refraftory, 
or  of  pumfhing  fuch  as  are  negligent  in  the  execution 
of  their  refpedlive  offices. 

.  executive  power  cannot  affume  the  right  of  ma¬ 
king  laws,  or  of  their  interpretation.  It  is  exprefsly 
forbidden  to  contra&  public  debts ;  to  alter  the  repar¬ 
tition  of  the  national  income,  as  fixed  by  the  diet ;  to 
declare  war ;  to  conclude  definitively  any  treaty,  or  any 
diplomatic  adl ;  it  is  only  allowed  to  carry  on  negocia- 
tions  with  foreign  courts,  and  facilitate  temporary  oc¬ 
currences,  always  with  reference  to  the  diet.  l%% 

The  crown  of  Poland  we  declare  to  be  eledlive  in  re-  Crown  e- 
gard  to  families,  and  it  is  fettled  fo  for  ever.  ledtive  in 

Having  experienced  the  fatal  effe&s  of  interregna,  Tamili^ 
^  P  periodically 


Fohnd- 


jrifl<5tion. 


¥  O  1*  defirous  the  law  of  nations,  and  particularly  in  cafe  of  a  neigh-  ^ 

periodically  Averting  government,  and  bouring  war.  2.  In  cafe  of  an  internal  commotion, 

.  P,  -r—  f--—  =11  fnreiirn  influence,  as  v.  menacing  with  the  revolution  of  the  country,  or  of  a 

collifion  between  magiftratures.  3.  In  an  evident  dan¬ 
ger  of  general  famine.  4.  In  the  orphan  ftate  of  the 
country,  by  deroife  of  the  king,  or  in  cafe  of  the  king  s 
1  <11  ah  of  the  council 

above  men- 


Poland. 


.» ”7}™"  r? 

SSiK"  All  the  S,M,r  of 

gracious  will  of  tlie  Almighty,  tin  p  t  inlpefiElon  are  to  he  examined  by  the  rules 

-  tiooel  The  Brf.  opinion,  «- 

ferve  to  the  nation,  however,  the  right  of  ele&ing.  to 
the  throne  any  other  houfe  or  family,  after  the  extinc- 

tl0EvefJyking!’ou  his  acceffion  to  the  throne,  (hall  take 
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her  in  the  council  has  been  heard,  (hall  decifively  pre- 
vail.  Every  refolution  of  this  council  {hall  be  lflued 
under  the  king's  fignature,  counterfigned  by  one  of  the 
minifters  fitting  therein  ;  and  thus  figned,  ihaU  be  obey¬ 
ed  by  all  executive  departments,  except  in  cafes  expreis- 
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fame  manner  as  former  ones.  .  A 

Kind’s  per-  The  king's  perfon  is  facred  and  inviolable  ;  as  no  at 
fon  l'acted :  can  proceed  immediately  from  him,  he  cannot  be  in  any 
manner  refponfible  to  the  nation  j  he  is  not  an  abloiute 
monarch,  but  the  father  and  tlie  head  of  the  people  ;  his 
revenues,  as  fixed  by  the  pa3a  convent  a,  (hall  be  iacred- 
ly  preferved.  All  public  afts,  the  afts  of  magiftracies, 
and  the  coin  of  the  kingdom,  (hall  bear  his  name, 
m,  parti-  >pjie  king,  who  ought  to  pdffefs  every  power  of  do¬ 
llar  pow-  Ino.  d)  Aall  have  the  r;ght  of  pardoning  thofe  that 
are  condemned  to  death,  except  the  crimes  be  againlt 
the  ftate.  In  time  of  war,  he  (hall  have  the  fupreme 
„  command  of  the  national  forces  :  lie  may  appoint  the 
commanders  of  the  army,  however,  by  the  will  of  the 
ftates.  It  (hall  be  his  province  to  patentee  officers  in 
the  army,  and  other  dignitaries,  confonant  to  the  regu¬ 
lations  hereafter  to  be  expreffed,  to  appoint  bifhops, 
fenators,  and  minifters,  as  members  of  the  executive 

power.  ... 

The  king’s  council  of  infpedfion  is  to  confift,  I .  Of 
the  primate,  as  the  head  of  tlie  clergy,  and  the  prefident 
of  the  commiffion  of  education,  or  the  firft  bifhop  in 
ordine.  2.  Of  five  minifters,  viz.  the  minifter  of  po¬ 
lice,  minifter  of  juftice,  minifter  of  war,  minifter  of  fi¬ 
nances,  and  minifter  for  the  foreign  affairs.  3.  Of  two 
fecretaries  to  keep  the  protocols,  one  for  the  council, 
another  for  the  foreign  department ;  both,  however, 
without  decifive  vote.  The  hereditary  prince  coming 
of  age,  and  having  taken  the  oath  to  preferve  the  con- 
ftitution,  may  affift  at  all  feffions  of  the  council,  but 
{hall  have  no  vote  therein.  The  marihal  of  the  diet, 
being  chofen  for  two  years,  has  alfo  a  right  to  lit  in 
this  council,  without  taking  any  {hare  in  its  refolves  5 
for  the  end  only  to  call  together  the  diet,  always  exift- 
ing,  in  the  following  cafe  :  {hould  he  deem,  from  the 
g  emergencies  hereunder  fpecified,  the  convocation  of  the 
power*  of  diet  abfolutely  neceffary,  and  the  king  refilling  to  do  it, 
thcroarfbal.  the  marihal  is  bound  to  iffue  his  circular  letters  to  all  nun¬ 
cios  and  fenators,  adducing  real  motives  for  fuch  meet¬ 
ing. 

The  cafes  demanding  fuch  convocation  of  the  diet 
are  the  following  :  1 .  In  a  preffing  neceffity  concerning 


*37 

Members 
cf  the 
council  of 
isifpeftion. 


LOlUUOn,  Luc  10  r  i 

muu  *  but  if  he  Ihould  perfift  in  it,  the  marihal  of  the 
diet  may  demand  the  convocation  of  the  diet ;  and  j* 
the  king  will  not,  the  marfhal  himfelf  (hall  fend  his  cir¬ 
cular  letters  as  above.  Minifters  compofing  this  coun¬ 
cil  cannot  be  employed  at  the  fame  time  in  any  other 
commiffion  or  'department. 

If  it  Ihould  happen  that  two  thirds  of  fecret  votes  in 
both  houfes  demand  the  changing  of  any  perfon,  either 
in  the  council,  or  any  executive  department,  the  king 
is  bound  to  nominate  another.  Willing  that  the  coun¬ 
cil  of  infpedtion  Ihould  be  refponfible  to  the.  nation  for 
their  aftions,  we  decree,  that  when  thefe  minifters  are 
denounced  and  accufed  before  the  diet,  (by  the  fpecial 
committee  appointed  for  examining  their  proceedings) 
of  any  tranfgreffion  of  pofitive  law,  they  are  anfwerable 
with  their  perfons  and  fortunes.  Such  impeachments 
being  determined  by  a  fimple  majority  of  votes,  collect¬ 
ed  jointly  from  both  houfes,  {hall  be  tried  immediately 
by  the  comitial  tribunal,  where  the  accufed  are  to  re¬ 
ceive  their  final  ‘judgment  and  punishment,  if  found  guil¬ 
ty  ;  or  to  be  honourably  acquitted  on  fufficient  proof 
of  innocence.  •  # 

In  order  to  form  a  neceffary  organization  of  the  ex- 
ecutive  power,  we  eftablifh  hereby  feparate  commiffions,  ducationj 
conneded  with  the  above  council,  and  fubje&ed  to  obey  police,  &e< 
its  ordinations.  Thefe  commiffions  are,  I.  of  educa¬ 
tion  ;  2.  of  police  ;  3.  of  war  ;  4.  of  treafury.  It  is 
through  the  medium  of  thefe  four  departments  that  all 
the  particular  orderly  commiffions  (d),  as  citablilhed  by 
the  prefent  diet,  in  every  palatinate  and  diftriCt,  ffiall 
depend  on,  and  receive  all  orders  from,  tlie  council 
of  infpeCtion,  in  their  refpeCtive  duties  and  occur¬ 
rences.  _  <  . 

The  eighth  article  regulates  the  adminiftration  of  juft-  Admim- 
ice,  beginning  with  a  very  fenfible  declaration,  that  the  f  0 
judicial  power  is  incompatible  with  the  legiftative,  and 
that  it  cannot  be  adminiftered  by  the  king.  It  there¬ 
fore  conftitutes  primary  courts  of  juftice  for  each  pala¬ 
tinate  or  diftriCt,  compofed  of  judges  chofen  at  the  die- 
tine  ;  and  appoints  higher  tribunals,  ere&ed  one  in  each 
of  the  three  provinces  into  which  the  kingdom  is  di¬ 
vided,  with  which  appeals  may  be  lodged  from  the  pri- 


*3? 


(d)  Orderly  commiffions  are  newly  Lnftituted ;  each  palatinate  and  diftridl  choofes  a  certain  number  of  commif- 
faries  ;  their  office  lafts  twro  years  ;  their  principal  duty  is  to  maintain  police  and  good  order  in  their  diflrift  ;  to 
put  into  execution  decrees  and  regulations  of  fupreme  departments  ;  to  collect  taxes  ;  to  keep  cafh  ;  to  make  fuch 
payments  as  affigned  by  the  commiffion  of  finances  ;  to  protect  citizens  from  the  military  oppreffion  5  to  furnilh 
recruits,  befides  many  other  duties  of  internal  management. 


PftUndl. 
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It^  appoints  likevvife  for  the  trial  of  per-  fons  to  certain  civil  reftri&ions  until  the  next^eneration.;  Poland. 

and,  laftly,  all  thofe  againft  whom  may  be  objedfed  a  '* 

decree  in  contumaciam  in  a  civil  caufe  ;  are  not  eligible. 

During  the  bufmefs  of  ele&ion,  the  prefident  who 
opened  the  meeting,  with  the  reft  of  the  committee, 
except  thofe  who  are  afleflors,  fhall  prepare  inftrudtions 
for  procedure ;  and  in  regard  to  the  proportions  fent 
by  the  king  and  the  council  of  infpedtion,  thefe  in-  l44 
ftrudtions  (hall  be  worded  thus :  “  Our  nuncios  fhall  lnftru<^om 
vote  affirmative  to  the  article  N  or,  “  Our  nuncios t0  the  nun- 


14& 

The  elec- 
tion  and 
duties  of 
|sun«ios. 


Perlons  c- 
lipible  and 
not  eli¬ 
gible, 


maty  courts,  . . . .  _ 

fons  accufed  of  crimes  againft  the  ftate,  one  fupreme  ge¬ 
neral  tribunal  for  all  claffes,  called  a  comitial  tribunal 
or  court*  compofed  of  perfons  chofen  at  tlie  opening 
of  every  diet.  The  ninth  article  provides  a  regency 
during  the  king’s  minority,  in  cafe  of  his  fettled  alie¬ 
nation  of  reafon,  or  upon  the  emergency  of  his  being 
made  a  prifoner  of  war.  This  regency  was  to  be  com¬ 
pofed  of  the  council  of  infpe&ion,  with  the  queen  at 
their  head,  or,  in  her  abfence,  the  primate  of  the  king¬ 
dom.  The  tenth  article  enjoins,  that  the  education  of 
the  king’s  fons  fhall  be  entrufted  to  the  king  with  the 
council,  and  a  tutor  appointed  by  the  ftates  ;  and  the 
eleventh  regulates  the  army  in  fuch  a  manner,  as  to 
prevent  it  from  being  employed  to  overturn  the  confti- 
tution. 

The  regulation  of  the  dietines  contains  nothing  that 
can  be  interefting  to  a  Britifh  reader,  except  what  re¬ 
lates  to  the  election  and  duties  of  nuncios  or  repreferi- 
tatives  to  the  general  diet.  And  here  it  is  enabled, 
that  perfons  having  a  right  to  vote  are  all  nobles  of  the 
equeftrian  order ;  e,  1.  All  hereditary  proprietors  of 
landed  property,  or  pofleffed  of  eftates  by  adjudication 
for  a  debt,  paying  territorial  tax  to  government :  fons 
alfo  of  fuch  proprietors  during  the  life  of  their  parents, 
before  the  ex-divifion  of  patrimony.  2.  Brothers  inhe¬ 
riting  eftates  before  they  have  fhared  their  fuccefiion. 
3.  All  mortgages  who  pay  100  florins  (50  (hillings)  of 
territorial  tax  per  year  from  their  pofleflions.  4.  All 
life-holders  of  lands  paying  territorial  tax  to  the  fame 
amount.  5.  All  nobles  in  the  army  pofleffed  of  fuch 
qualifying  eftates  have  a  vote  in  their  refpediive  diftridls 
in  time  of  peace,  and  properly  furloughed  by  their 
commanders.  6.  Legal  poffeftion  is  underftood  to  be 
qualifying  when  it  has  been  formerly  acquired  and  a&u- 
ally  enjoyed  for  twelve  calendar  months  previoufly. 

Perfons  who  have  no  right  to  vote  are,  1.  Thofe  of 
the  equeftrian  order  that  are  not  a&ually  pofTeffed  of  a 
property,  as  deferibed  in  the  foregoing  article.  2.  Such 
as  hold  rOyal,  ecclefiaftical,  or  noble  lands,  even  with 
right  of  inheritance,  but  on  condition  of  fome  duty  or 
payment  to  their  principals,  consequently  dependent 
thereon.  3.  Gentry  poflefling  eftates  on  feudal  tenure, 
called  ordynackiey  as  being  bound  to  certain  perfonal  fer- 
vice  thereby.  4.  All  renters  of  eftates  that  have  no  other 
qualifying  property.  5.  Thofe  that  have  not  accomplifhed 
1 8  years  of  age.  6  Crimine  notati ,  and  thofe  that  are 
under  a  decree  paffed  in  default,  even  in  the  firft  inftance, 
for  having  ^difob eyed  any  judicial  court. 

Every  *perfon  of  the  equeftrian  order  that  pays  terri- 


fhall  vote  negative  to  the  article  N>”  in  cafe  it  is  found C10s* 
contrary  to  the  opinion  of  the  dietine  ;  and  fhould  any 
amendment  or  addition  be  deemed  neceflary  and  agreed 
on,  it  may  be  inferted  in  the  inftrudrions  at  the  end  of 
the  relative  proportion. 

At  the  meeting  of  the  dietines,  after  the  diet  has 
fat,  the  nuncios  are  bound  to  appear  before  their 
conftituents,  and  to  bring  thtir  report  of  the  whole  ,, 
proceedings  of  that  aflembly  ;  firft,  refpe&ing  the  adts  Who  are 
of  legislature  ;  next,  with  refpedl  to  the  particular  pro- account- 
je<fts  of  their  palatinate  or  diftridl  recommended  to  them^k  *° 
by  the  inftru&ions-.  ftituentg1* 

It  is  at  thefe  dietines  that  nuncios,  after  they  have 
rendered  to  their  conftituents  a  clear  account  of  their 
proceedings  and  of  the  diet,  may  be  either  confirmed 
or  changed,  and  new  ones  eledted  in  tlieir  ftead  till  the 
general  eledlion  for  the  following  ordinary  diet. 

New  nuncios  are  chofen,  1.  In  the  room  of  the  de* 
ceafed*  2.  In  the  room  of  thofe  that  are  become  fena- 
tors  or  minifters  of  ftate.  3.  In  cafe  of  refignation* 

4.  In  the  room  of  fuch  as  are  difqualified  by  the  diet. 

5.  When  any  of  the  aflembly  defires  a  new  eledlion,  to 
fubftitute  another  nuncio  in  the  room  of  one  exprefsly 
pointed  out ;  which  requeft  muft  be  made  in  writing, 
figned  by  12  members  befides,  and  be  delivered  to  the 
marfhal  of  the  dietine*  In  this  laft  cafe,  the  marfhal  is 
to  read  the  name  of  the  nuncio  obje&ed  to,  and  to  make 
the  following  propofltion :  u  Shall  the  nuncio  W  be 
confirmed  in  his  function  ?  or,  Shall  there  be»a  new  elec¬ 
tion  made  in  his  ftead  ?”  The  opinion  of  the  meeting 
being  taken  by  a  divifion,  the  majority  fhall  decide  the 
queition,  and  be  declared  by  the  marfhal.  If  the  ma¬ 
jority  approves  the  condud  of  the  nuncio,  the  marfhal 
and  tlie  afleflors  fhall  certify  this  confirmation  on  the 
diploma  ;  and  in  cafe  of  disapprobation,  the  marfhal 
fhall .  declare  the  vacancy,  and  begin  the  form  of  a  new 
eledliom 

Such  are  the  outlines  of  the  Polifli  conftitution  efta-Thi*  con- 
blifhed  by  the  king  and  the  confederates  in  1791. 


- -  _  j  — -  vvuivuviem.o  ju  *  /  y  1 .  It  fHtUtion, 

^uciLiidii  uiucr  uiat  pays  tern-  will  not  bear  a  companion  with  that  under  which  Bri-thowgh  tu¬ 
torial  tax  to  government  for  his  freehold,  let  it  be  ever  tons  have  the  happinefs  to  live  ;  but  it  is  furely  infinite- pcrior  t0 

18  to  all  eledive  offices  in  his  refpe&ive  ly  fuperior  to  that  motley  form  of  government  which,  p^oteftS^ 

for  a  century  paft,  ha3  rendered  Poland  a  perpetual  aeainft  by 
feene  of  war,  tumult,  tyranny,  and  rebellion.  Many  of Pome  cor- 
the  corrupt  nobles,  however.,  perceiving  that  it  would rupt  no^c?J 


^diftrid 

Gentlemen  adually  ferving  in  the  army,  even  pofleffed 
of  landed  hereditary  eftate,  muft  have  ferved  fix  com 


— -  **7*™““;  itncu  ua  cum-  Luc  cuirupi  noDies,  nowever.,  perceiving  that  it  would 

plete  years  before  they  are  eligible  to  ^  the  office  of  a  curb  their  ambition,  deprive  them  of  tlie  bale  means 
ftunciO  only.  But  this  condition  is  difoenfed  with  in  which  thev  had  Inner  pninv^d  nf  rrrutifViiw 


ftuncio  only.  But  this  condition  is  difpenfed  with  in 
favour  of  thofe  that  have  filled  before  fome  public 
fun&ion. 

Whoever  is  not  perfonally  prefent  at  the  dietine  $ 
whoever  has  not  completed  23  years  of  age  ;  whoever 
has  not  been  in  any  public  fundlioiv,  nor  paffed  the 
biennial  office  of  a  commiflary  in  the  orderly  COmmiflion  ; 
thofe  that  are  not  exempted  by  law  from  obligations  of 
Jcarta  bellatusy  which  fubje&s  all  newly-nobilitated  per- 


whicli  they  had  long  enjoyed  of  gratifying  tlieir  avarice 
by  fetting  the  crown  to  fale,  and  render  it  impofiible 
for  them  to  continue  with  impunity  their  tyrannical  op- 
preflion  of  the  peafants,  protefted  againft  it,  and  with¬ 
drew  from  the  confederates.  This  was  nothing  more 
than  what  might  have  been  expe&ed,  or  than  what  the 
king  and  his  friends  undoubtedly  did  expedt.  But  the 
malcontents  were  not  fatisfied  with  a  fimple  proteft  ; 
they  preferred  their  complaints  to  the  emprefs  of  Ruf- 
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fia,  who,  ready  on  all-  occatlons,  and  on  the  flighted 
'  pretence,  to  invade  Poland,  poured  her  armies  into  t 

•epublic,  and  funonnding^  the  kmg  and  the  ie_  w  th 


ferocious  foldiers,  compelled  them,  by  the  moftfunous 

and  indecent  menaces,  to  undo  their  g^nous  Ubour  ot 
love,  and  to  reftore  the  conftitution  as  fettled  after  the 


courage  of  the  new  and  haftily  embodied  foldiers  eorre- 
fponded  with  the  patriotifm  of  their  nobles.  I  nnce  Po- 
niatowlki,  nephew  to  the  king,  was  appointed  commander 
in  chief;  and  though  his  force  was  greatly  inferior  to  the 
enemv,  it  muft  be  confeffed  that  he  made  a  noble  ftand. 
^  M.r.  the  enemy's  Coffacks  were  re*- 


Pol 


J*r,  1792. 


On  the  24th  of  May,  the  enemy  s 

luvc,  a. . . . — -  pulfed,  and  purfued  by  the  patroles  of  the  republic 

partition  treaty,  .  1  ri  ^  to  the  very  entrenchments.  On  the  2:6th,  about  one 

P  Of  the  progrefs  of  the  Ruffians  in  this  work  of  dark-  ^  of  the  republic  difcovered  a  large 

nefs,  our  readers  will  be  pleafed.  wit^  ^  e  kody  0f  Don  Coffacks  approaching  the  outpofts^  and 

a  fquadron  of  cavalry,  commanded  by  Lieutenant  Kwal. 
niewiki,  fupported  by  Lieutenant  Golejowiki  with  two 


manly  and  indignant  narrative,  taken  from  a  periodical 

*n~  work  *  of  acknowledged  merit.  • 

walRegi-  <t  It  was  on  the  2Ift  of  April  1792,  that  the  diet 

received  the  firft  notification  from  the  king,  of  the  in¬ 
imical  and  unjuft  intentions  of  Ruffia.  He  mforme 
them  that,  without  the  fhadow  of  pretence,  this  avow¬ 
ed  enemy  of  the  rights  of  mankind  had  determined  to 
invade  the  territory  of  the  republic  with  an  army  ot 
60,000  men.  This  formidable  banditti,  commanded 
by  generals  Soltikow,  Michelfon,  and  Kofakowflu,  was 
afterwards  to  be  fupported  by  a  corps  of  20,000,  and 
by  the  troops  then  ading  in  Moldavia,  amounting  to 
.70,000.  The  king,  however,  profeffed  that  he  was 
not  difcouraged,  and  declared  his  readinefs  to  put  him- 
felf  at  the  head  of  the  national  troops,  and  to  tei rui¬ 
nate  his  exiftence  in  a  glorious  conteii  for  the  liberties 


fquadrons  more,  in  'all  about  300,  marched  out  to 
meet  them.  They  attacked  the  CofTacks  with  lucceis, 
but  purfued  them  with  more  valour  than  prudence  to 
the  fide  of  a  wood,  where  they  found  themfelves  drawn 
into  an  ambufcade,  and  furrounded  by  2000  horfe,  two 
battalions  of  chaffeurs,  and  fix  pieces  of  cannon.  The 
intrepid  Poles  bravely  fought  their  way  through  the 
Ruffian  line,  and  killed  upwards  of  200  of  the  enemy. 

The  Poles  in  this  engagement  loft  1 00  men  and  two 
officers  ;  one  of  whom.  Lieutenant  Kwafniewfki,  was 
wounded  and  made  prifoner.  The  remainder  of  the 
detachment  reached  their  quarters  in  fafety.  . 

a  glorious  conteii  iot  me  uum,«  “  Perhaps  the  hiftoty  of  man  can  fcarcely  furnifh  mCondua  < rf 

rr«.lr[  «,r,7  i 

tion  were  in  vetted  with  unlimited  authority  in  every  ed  between  the  republic  of  Poland  and  the  king  of  Prul 

thing'that  regarded  the  defence  of  the  kingdom.  _  Ma-  fia,  and  ratified  on  the  *3d  of  April  I 790, Jt  is«; 

•  _  _ i _ 1  ka  vrVipn  it  was 


gazines  were"  ordered  to  be  conflru&ed  when  it  was 
t4S  too  late,  and  quarters  to  be  provided  for  the  army. 

The  nation  «  The  diet  and  the  nation  rofe  as  one  man  to  mam- 
xifes  to  #  tajn  t^e;r  independence.  All  private  animofities  were 
intend*'  obliterated,  all  private  interefts  were  facrificed ;  the 
ence^11  greateft  encouragements  were  held  forth  to  volunteers 
to  enroll  themfelves  under  the  national  ftandard,  and  it 
was  unanimoufly  decreed  by  the  diet,  that  all  private 
Ioffes  fhould  be  compenfated  out  of  the  public  treafury.  . 

“  On  the  1 8th  of  May,  the  Ruffian  ambaffador  deli¬ 
vered  a  declaration,  which  was  worthy  of  fuch  a  caufe. 
It  was  a  tiffue  of  falfehood  and  hypocrify.  It  afferted, 
that  this  wanton  invafion,  which  was  evidently  againft 
the  fenfe  of  almoft  every  individual  Polander,  was  meant 
entirely  for  the  good  of  the  republic.  It  cenfured  the 
precipitancy  with  which  the  new  conftitution  was  adopt¬ 
ed,  and  aferibed  the  ready  confent  of  the  diet  to  the 
influence  of  the  Warfaw  mob.  It  reprefented  the  con¬ 
ftitution  as  a  violation  of  the  principles  on  which  the 
Poliffi  republic  was  founded — complained  of  the  licen- 
tioufnefs  with  which  the  facred  name  of  the  emprefs  was 
treated  in  fome  fpeeches  of  the  members  ;  and  con¬ 
cluded  by  profeffing,  that  on  thefe  accounts,  and  in  be¬ 
half  of  the  emigrant  Poles,  her  imperial  majefty  had 
ordered  her  troops  to  enter  the  territories  of  the  re¬ 
public. 

u  At  the  moment  this  declaration  was  delivered  to  the 
diet,  the  Ruffian  troops,  accompanied  by  Counts  Po- 
tocki,  Rzewufki,  Branicki,  and  a  few  Polifh  apoftates, 
appeared  upon  the  frontiers,  and  entered  the  territories  of 
the  republic  in  feveral  columns,  before  the  clofe  of  the 
month.  The  fpirit  manifefted  by  the  nobility  was  truly 
honourable.  Some  of  them  delivered  in  their  plate  to  the 
mint.  Prince  Radzvil  engaged  voluntarily  to  furnifh 
IQ}QQQ  ftand  of  armband  another  a  train  of  artillery.  The 
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prefsly  ftipulated,  ‘  That  the  contra&ing  parties  (hall 
do  all  in  their  power  to  guarantee  and  preferve  to  each 
other  reciprocally  the  whole  of  the  territories  which 
they  refpe&ively  poffefs ;  That,  in  cafe  of  menace  or 
invafion  from  any  foreign  power,  they  fhalL  affift  each 
other  with  their  'whole  force ,  if  neceffary  -and  by 
the  fixth  article,  it  is  further  ftipulated,  *  that  if  any 
foreign  power  whatever  fhall  prefume  to  interfere  in 
the  internal  affairs  of  Poland,  his  Pruffian  majefty  fhall 
confider  this  as  a  cafe  falling  within  the  meaning  of  the 
alliance,  and  fhall  affift  the  republic  according  to  the 
tenor  of  the  fourth  article,”  that  is,  with  his  whole 
force .  What  then  is  the  pretext  for  abandoning  this 
treaty  ?  It  is,  that  the  emprefs  of  Rujfia  has  Jhown  a  de¬ 
cided  oppofition  to  the  order  of  things  ejlablifhed  in  P oland 
on  the  third  of  May  1791,  and  is  provoked  by  Poland 
prefuming  to  put  herfelf  into  a  pojlure  to  defend  it, — It  is 
known,  however,  by  the  moft  authentic  documents,  that 
nothing  was  effected  on  the  third  of  May  1 7  9 1 ,  t$> 
which  Pruffia  had  not  previoufly  affented,  and  which 
fhe  did  not  afterwards  fan&ion  ;  and  that  Pruffia,.  ac¬ 
cording  to  the  affertion  of  her  own  king,  did  not  inti¬ 
mate  a  fingle  doubt  refpe&ing  the  revolution  till  one 
month  (and  according  to  the  Pruffian  minifter  till  fix 
months)  after  it  had  taken  place ;  in  ffiort,  to  ufe  the 
monarch's  own  words  as  fully  explanatory  of  his  double 
politics,  u  not  till  the  general  tranquillity  of  Europe  per¬ 
mitted  him  to  explain  himfelL" - Jnftead,  therefore, 

of  affifting  Poland,  Pruffia  infultingly  recommended  to 
Poland  to  retrace  her  fteps  ;  in  which  cafe,  fhe  faid  that 
ffie  would  be  ready  to  attempt  an  accommodation  in  her  fa¬ 
vour.  This  attempt  was  never  made,  and  probably  never 
intended  ;  for  the  emprefs  purfued  her  meafures. 

The  duchy  of  Lithuania  was  the  great  feene  of  a&ion 
in  the  beginning  of  the  war  $  but  the  Ruffians  had  made 

little 
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pjand.  little  progrefs  before  the  middle  of  the  month  of  Jane. 
On  the  ioth  of  that  month,  General  JudyckI,  who  com- 
War'with  manded  a  detachment  of  the  Poliffi  troops,  between 
Ruflia.  Mire  and  Swierzna,  was  attacked  by  the  Ruffians;  but, 
.  after  a  combat  of  fome  hours,  he  obliged  them  to  re¬ 
tire  with  the  lofs  of  500  men  dead  on  the  field. — The 
general  was  defirous  of  profiting  by  this  advantage,  by 
purfuing  the  enemy,  but  was  prevented  by  a  moll  vio¬ 
lent  fall  of  rain.  On  the  fucceeding  day,  the  Ruffians 
rallied  again  to  the  attack  ;  and  it  then  too  fatally  ap¬ 
peared,  that  the  Poles  were  too  young  and  undifciplined 
to  contend  with  an  inferior  force  againft  experienced 
troops  and  able  generals.  By  a  mallerly  manoeuvre, 
the  Ruffians  contrived  to  furround  their  antagonifts, 
at  a  moment  when  the  Poliffi  general  fuppofed  that  he 
had  obliged  the  enemy  to  retreat ;  and  though  the  field 
was  contefted  with  the  utmofl  valour  by  the  troops  of 
the  republic,  they  were  at  length  compelled  to  give 
way,  and  to  retire  towards  Niefwiefz. 

On  the  14th  another  engagement  took  place  near 
Lubar,  on  the  banks  of  the  river  Sluez,  between  a  de¬ 
tachment  of  the  Ruffian  grand  army  and  a  party  of 
Poliffi  cavalry,  difpatched  by  Prince  Jofeph  Poniatow- 
iki,  to  intercept  the  enemy.  The  patriotic  bravery  of 
the  Poles  was  victorious  in  this  contefl ;  but  upon  re- 
connoitering  the  force  of  the  enemy,  the  prince  found 
himfelf  incapable  of  making  a  fuccefsful  Hand  againft 
fuch  fuperior  numbers.  He  therefore  gave  orders  to 
ftrike  the  camp  at  Lubar,  and  commenced  a  precipi¬ 
tate  retreat.  During  their  march,  the  Poliffi  rear  was 
handled  by  a  body  of  4000  Ruffians,  till  arriving  at 
Borulkowee,  the  wooden  bridge  unfortunately  gave 
way,  under  the  weight  of  the  cavalry.  The  enemy. 
In  the  mean  time,  brought  their  artillery  to  play  upon 
the  rear  of  the  fugitives,  who  loft*  upwards  of  250 
men.  The  Poliffi  army  next  directed  its  courfe  toward 
Zielime,  where  meeting,  ©n  the  17th,  with  a  reinforce¬ 
ment  from  Zafiow,  it  halted  to  give  battle  to  the  ene¬ 
my.  The  Ruffians  were  upwards  of  17,000  ftrong, 
with  24  pieces  of  cannon,  and  the  force  of  the  repub¬ 
lic  much  inferior.  After  a  furious  conteft  from  feven 
in  the  morning  till  five  in  the  afternoon,  the  Ruffians 
were  at  length  obliged  to  retreat,  and  leave  the  field 
of  battle  in  pofTeffion  of  the  patriots.-  The  Ruffians 
were  computed  to  have  loft  4000  men  in  this  engage¬ 
ment,  and  the  Poles  about  1 100. 

Notwithftandrng  thefe  exertions,  the  Poles  were  ob¬ 
liged  gradually  to  retire  before  their  numerous  and  dif- 
ciplined  enemies.  Niefwez,  Wilna,  Minfk,  and  feveral 
other  places  of  lefs  confequence,  fell  into  their  hands 
one  after  another.  On  a  truce  beings  propofed  to  the 
Ruffian  general  Koehowlki,  the  propofal  was  haughtily 
rejected ;  while  the  defertion  of  vice  brigadier  Rud* 
nicki  and  fome  others,  who  preferred  diffionour  to  per¬ 
sonal  danger,  proclaimed -a  tottering  caufe.  The  pro- 
grefs  of  the  armies  of  Catharine  was  marked  with  de- 
vaftation  and  cruelty,  while,  fuch  was  the  averfion  of 
the  people  both  to  the  caufe  and  the  manner  of  con¬ 
ducing  it,  that,  as  they  approached,  the  country  all 
around  became  a  wildernefs,  and  fcarcely  a  human  be¬ 
ing  was  to  be  feen. 

In  the  mean  time,  a  feries  of  little  defeats,*  to  which 
the  inexperience  of  the  commanders,  and  the  intempe¬ 
rate  valour  of  new  raifed  troops,  appear  to  have  greatly 
contributed,  ferved  at  once  to  diftrefs  and  to  difpirit 
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thefe  defenders  of  their  country.  Prince  Poniatowlki 
continued  to  retreat,  and  on  the  17th  of  July,  his  rear 
being  attacked  by  a  very  fuperior  force,  it  fuflered  a 
confiderable  lofs,  though  the  fkill  and  courage  of  Ge¬ 
neral  Kofciulko  enabled  him  to  make  a  moft  refpec- 
table  defence.  On  the  18th,  a  general  engagement 
took  place  between  the  two  armies.  The  Ruffian  line 
extended  oppofite  Dubienka,  along  the  river  Bog,  as 
far  as  Opalin.  The  principal  column,  confifting  of 
14,000  men,  was  chiefly  directed  againft  the  diviilon 
of  General  Kofciulko,  which  confifted  of  5000  men 
only.  After  a  moft  vigorous  rdiftance,  in  which  the 
Ruffians  loft  upwards  of  4000  men,  and  the  troops  of 
the  republic  only  fome  hundreds*  the  latter  was  com¬ 
pelled  to  give  way  before  the'  fuperior  numbers  of  the 
enemy,  and  to  retire  further  into  the  country. 

’I  his  unequal  conteft  was  at  laft  prematurely  termi-Thc  king 
nated.  The  king,  whofe  benevolent  intentions  were,^*^^^., 
perhaps,  overpowered  by  his  mental  imbecillity,  and 
whofe  age  and  infirmities,  probably,  rendered  him  un¬ 
equal  to  the  difficulties  and  dangers  which  muft  attend 
a  protracted  war,  inftead  of  putting  himfelf,  according 
to  his  firft  refolve,  at  the  head  of  his  army,  determined, 
at  once,  to  furrender  at  difcretion,  On  the  23d  of 
July,  he  fummoned  a  council  of  all  the  deputies  at 
that  moment  in  Warfaw.  He  laid  before  them  the  laft 
difpatches  "from  the  emprefs,  which  infilled  upon  total 
and  unreferved  fubmiffiorn  He  pointed  out  the  dan¬ 
ger  of  a  difmemberment  of  the  republic,  ffiould  they 
delay  to  throw  themfelves  upon  the  clemency  of  the 
emprefs,  and  to  intreat  her  protection.  He  mention¬ 
ed  the  fatal  union  of  Auftria  and  Pruffia  with  Rufliaj 
and  the  difgraceful  fupinenefs'manifefted  by  every  other 
court  -in  Europe. 

Four  citizens,  the  jntrepid  and  patriotic  Malachow- 
fki,  the  princes  Sapieha,  Radzvil,  and  Soltan,  Vehement¬ 
ly  protelled  againft  thefe  daftardly  proceedings;  and  the 
following  evening  a  company  of  gentlemen  from  the 
different  provinces  afiembled  ’  for  the  fame  purpofe. 

The  alfembly  waited  immediately  on  thefe  four  diftin- 
guiffied  patriots,  and  returned  them  their  acknowledge¬ 
ments  for  the  fpirit  and  firmnefs  with  which  they  had 
refilled  the  ufurpations*  of  defpotifm*  The  fubmiffion 
of  the  king  to  the  defigns  of  Ruffia  was  no  fooner 
made  known,  than  Poland  was  bereft  of  all  her  belt 
and  moll  refpeCtable  citizens;  Malachowlki  as  mar- 
ffial  of  the  diet,  and  Prince  Sapieha  grand  marffial  of 
Lithuania,  entered  ftrong  protefts  on  the  journals  of  the 
diet  againft  thefe  hoftile  proceedings,  and  declared  fo- 
lemnly  that  the  diet  legally  affembled*  in  1788  was  not 
dilfolved* 

On  the  fecond  of  Auguft  a  confederation  was  form-Goufedera-< 
ed  at  Warfaw,  of  which  the  grand  apoftate,  Potocki,  -v>n  at 
was  chofen  Marffiall.  The  aCts  of  this  confedCration^  ar^a^ 
were  evidently  the  defpotic  dictates  of  Ruffia,  and  were^ffi^  reJ 
calculated  only  to  reftore  the  ancient  abufes,  and  to  ‘lores  the 
place  the  country  under  the  aggravated  oppreffion  of  aL~nier  ecu- 
foreign  yoke*  *  ftitution* 

It  is  remarkable,  that  at  the  very  moment  when  Po¬ 
land  was  furrendering  its  liberties  to  its  defpotic  inva¬ 
ders,  the  generous  fympathy  of  Great  Britain  was  evin¬ 
ced  by  a  liberal  fublcription,  fupported  by  all  the  moft 
refpectable  characters  in  the  nation,  of  every  party  and 
of  every  feCt,«  for  the  purpofe  of  affifting  the  king  and 
the  republic  to  maintain  their  independence*  Though 
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fent.  The  other  pyodu&s  of  Poland  are  molt  forts  of  Poiwd. 
precious  ftones,  ochre  of  all  kinds,  fine  rock-cryftal ;  r-** 

Mufcovy  glafs,  talc,  alum,  faltpetre,  amber,  pitcoal, 
quickfilver,  fpar,  fal-gem,  lapis  calaminaris,  and  vitriol. 

In  Lefler  Poland  are  falt-mines,  which  are  the  chief 
riches  of  the  country,  and  bring  moil  money  into  the 
exchequer.  In  the  woods,  which  confift  moilly  of  oak, 
beech,  pine,  and  fir-trees,  befides  the  more  common 
wild  beafts,  are  elks,  wild  affes,  wild  oxen  or  uri,  lynxes, 
wild  horfes,  wild  ftieep  with  one  horn,  bifons,  hyaenas, 
wild  goats,  and  buffaloes.  In  the  meadows  and  fenny 
pelled  the° king ^ndXt  affembly” to  grant  the  form  of  ground  Is  gathered  a  kind  of  manna  J  and  the  kernes- 
legality  to  hef  ufurpations.  The  nation,  however,  did  bemes  produced  in  this  country  are  ufed  both  m  dying 
not  fubmit.  General  Kofciufko  kept  together  a  few  and  medicine.  '57 

retainers,  whom  he  was  foon  enabled  to  augment  to  the  1  he  inhabitants  confift  of  nobles,  citizens  and  pea-Differe* 
number  of  an  army  ,  and  feizing  on  the  perfon  of  the  fants.  The  firft  pofiefs  great  privileges,  which  they  en-  Wr«  of 
king,  he  has  ever  fince  waged  againft  Ruff, a  a  war,  of  joy  partly  by  the  indulgence  of  their  kings,  and  partly 
which,  it  muft  be  confefled,  the  objeft  is  doubtful.  His  by  ancient  cuftom  and  prefcnption.  Some  of  them  , 

-  -  *-  ■  '  have  the  title  of  prince >  county  or  baron  4  but  no  fupe- 
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the  benevolent  defign  was  fruftrated,  the  faft  remains 
on  record  as  a  noble  teftimony  of  the  fpint  of  Britons 
in  the  caufe  of  freedom,  of  the  indignation  which  falls 
every  Britifh  heart  at  the  commiffion-  of  lnjultice,  and 
of  the  liberality  with  which  they  are  difpofed  to  alliit 
thofe  who  fuffer  from  the  oppreffion  of  tyrants. 

Not  fatisfied  with  reftoring  the  old  wretched  coniti- 
tution,  the  emprefs  of  RufTu  feized  upon  part  of  the 
nartT “he  territory  which,  at  the  lad  partition,  lhe  and  her  coad- 
Polifh  ter-  jutors  had  left  to  the  republic  ;  and  her  amballador  en- 
ritory.  tering  into  the  diet  with  a  crowd  of  armed  ruffians,  com- 
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enemies  accufe  him  of  cberifhing  in  the  republic  the 
155  principles  of  the  French  Jacobins  ;  and  fome  late  occur - 
Pcplcrable  rences  give  a  countenance  to  the  accufation.  Yet  it  is 
ftate-of  the  ]cnown  he  protefted  at  firft  that  his  aim  reached  no  far- 
country.  ther  than  to  reft  ore  the  conftitution  of  1791  ;  and  if 
public  report  may  be  credited,  an  infurreCtion  has  lately 
taken  place  in  Great  Poland,  or  South  Prufiia,  in  fa¬ 
vour  of  that  conftitution.  If  other  Poles  have  been  dri¬ 
ven  to  democracy,  they  have  only,  with  the  common 
weaknefs  of  human  nature,  run  from  one  extreme  to 
.another  ;  and  in  flying  from  the  tyranny  of  their  inva¬ 
ders,  have  fallen  into  the  horrors  of  anarchy.  That 
Kofciuiko  will  fucceed  againft  the  powerful  em¬ 
pire  of  Ruflia,  there  is  not  the  fmalleft  probability ; 
and  if  there  were,  the  court  of  Berlin,  to  complete 
its  character,  has  withdrawn  from  the  moft  honourable 
alliance  in  which  it  was  ever  engaged,  and  feems  to 
have  employed  the  fnbftdy  which  it  received  from  Great 
Britain  for  the  maintenance  of  that  alliance,  to  co-ope¬ 
rate  with  the  emprefs  in  annihilating  the  kingdom  and 
republic  of  Poland.  What  will  be  the  ultimate  fate  of 
that  unhappy  country,  and  its  amiable  fovereign,  it  is 
impoflible  to  fay  ;  but  appearances  at  prefent  indicate  a 
diviflon  of  the  whole  territory  among  the  three  *hoftile 
powers  who  formerly  robbed  it  of  fome  of  its  moft  va¬ 
luable  provinces  ;  and  when  that  divifion  is  made,  the 
virtuous  Staniilaus  may  be  removed  to -a  better  world 
by  the  dagger,  by  the  bowl,  by  the  gripe  of,  a  giant,  or 
by  a  red-hot  fpit ! 

The  air  of  this  kingdom  ia  cold  in  the  north,  but 
temperate  in  the  other  parts  both  in  fummer  and  win¬ 
ter,  and  the  weather  in  both  more  fettled  than  in  many 
other  countries.  The  face  of  the  country  is  for  the 
moft  part  level,  and  the  hills  are  but  few.  The  Cra- 
pack  or  Carpathian  mountains  feparate  it  from  Hungary 
on  the  {South.  The  foil  is  very  fruitful  both  in  corn  and 
pafturage,  hemp  and  flax.  Such  is  the  luxuriance  of 
the  paftures  in  Podolia,  that  it  is  faid  one  can  hardly 
fee, the.  cattle  that  are  grazing  in  the  meadows.  Vaft 
quantities  of  corn  are  yearly  fent  down  the  Viftula  to 
Dantzic,  from  all  parts  of  Poland,  and  bought  up  chief¬ 
ly  by  the  Dutch.  The  eaftern  part  of  the  country 
is  full  of  woods,  forefts,  lakes,  rnarfhes,  and  rivers  5 
of  the  lafl  Ox  which,  the  moft  confiderable  in  Poland 
are,  the  Viftula,  Nieper,  Niefter,  Buna,  Bog,  Warta, 
and  Monel.  The  metals  found  in  this  country  are 
iron  and  lead,  with  fome  tin,  gold,  and  filver  ;  but 
there  are  no  mines  of  the  two  laft  wrought  at  pre- 
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riority  or  pre-eminence  on  that  account  over  the  reft, 
which  is  only  to  be  obtained  by  fome  public  poll  or 
dignity.  They  have  the  power  of  life  and  death  over 
their  vaffals ;  pay  no  daxes ;  are  fubjeCt  to  none  but 
the  king  ;  have  a  right  to  all  mines  and  falt-works  on 
their  eftates  ;  to  all  offices  and  .employments,  civil,  mi¬ 
litary,  and  ecclefiaftic ;  cannot  be  cited  or  tried  out 
of  the  kingdom  ;  may  choofe  whom  they  will  for  their 
king,  and  lay  him  under  what  reftraints  they  pleafe  by 
the  PaCta  Conventa  ;  and  none  but  they  and  the  burgh¬ 
ers  of  fome  particular  towns  can  purchafe  lands.  In 
fhort,  they  are  almoft  entirely  independent,  enjoying 
many  other  privileges  and  prerogatives  befides  thofe  we 
have  fpecified ;  but  if  they  engage  in  trade,  they  forfeit 
their  nobility.  '  j^g 

The.Polifh  tongue  is  a  dialed!  of  the  Sclavonic  :  (fee Language. 
Philology,  n°  222.).  It  is  neither  copious  nor  harmo¬ 
nious.  Many  of  the  words,  as  they  are  written,  have  not  a 
Angle  vowel  in  them  ;  but  the  High  Dutch  and  Latin 
are  underflood  and  fpoken  pretty  commonly,  though 
incorrectly.  The  language  in  Lithuania  differs  much 
from  that  of  the  other  provinces.  True  learning,  and 
the  ftudy  of  the  arts  and  fciences,  have  been  little  at¬ 
tended  to  in  Poland,  till  of  late  they  began  to  be  re¬ 
garded  with  a  more  favourable  eye,  and  to  be  not  only 
patronized,  but  cultivated  by  feveral  of  the  nobles  and 
others,  both  laymen  and  eeclefiaftics. 

There  are  two  archbifhops  in  the  kingdom,  viz. 
thofe  of  Gnefna  and  Laopol,  and  about  a  dozen  bi-A10?1^63* 
fhops.  The  archbifhop  of  Gnefna  is  always  a  cardi-^c* 
nal,  and  primate  of  the  kingdom.  The  prevailing  reli¬ 
gion  is  Popery,  but  there  are  great  numbers  of  Luthe¬ 
rans,  Calvinifts,  and  Greeks,  who  are  called  Diffident s9 
and  by  the  laws  of  the  kingdom  were  intitkd  to  tole¬ 
ration  ;  but  were  much  oppreffed  till  very  lately.  The 
Jews  are  indulged  with  great  privileges,  and  are  very 
numerous  in  Poland  ;  and  in  Lithuania,  it  is  faid  there 
are  a  multitude  of  Mahometan  Tartars.  We  may  judge 
of  the  numbers  of  Jews  in  this  country  by  the  produce 
of  their  annual  poll-tax,  which  amounts  to  near  57,000 
rixdollars.  160 

There  are  few  or  no  manufactures  in  the  king-  Manufcc* 
doni,  if  we  except  iome  linen  and  woollen  clothes ture#* 
and  hardwares ;  and  the  whole  trade  is  confined  to 
the  city  of  Dantzic,  and  other  towns  on  the  Viftula 
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all  clear  to  himfelf ;  for  he  paid  no  troops,  not  even  his 
own  guards  ;  but  all  the  forces,  as  well  as  the  officers 
of  (late,  were'  paid  by  the  republic.  The  public  reve¬ 
nues  arofe  chiefly  from  the  crown-lands,  the  falt-mines 
in  the  palatinate  of  Cracow,  from  the  rents  of  Marien- 
burg,  Dirfhau,  and  Regenhus,  from  the  government  of 
Cracow,  and  diftrift  of  Niepolomiez,  and  from  ancient 
tolls  and  cuftoms,  particularly  thofe  of  Elbing  and  Dant- 
zic.  From  what  fources  thofe  revenues  now  arife,  it  is 
difficult  to  fay  ;  but  Pruffia  has  got  poffeffion  of  the 
molt  lucrative  cuftoms. 

The  order  of  the  White  Eagle  was  inftituted  by  Au- 
guftus  II.  in  the  year  ijot;.  Its  enfign  is  a  crofs  of 
gold  enamelled  with  red,  and  appendant  to  a  blue  rib¬ 
bon.  The  motto,  Pro  fide,  rege9  et  lege. 

The  Handing  forces  of  Poland  are  divided  into  the 
crown-army,  and  that  of  Lithuania,  confifting  of  horfe 
and  foot,  and  amounting  to  between  20,000  and 
30,000  men*'  Thefe  troops  are  moftly  cantoned  on  the 
crown-lands,  and  in  Poland  are  paid  by  -a  capitation 
or  poll-tax  ;  but  in  Lithuania  other  taxes  are  levied 
for  this  purpofe.  Moft  of  the  foot  are  Germans.  On 
any  fudden  and  imminent  danger,  the  whole  body  of 
the  nobility,  with  their  vaffals,  are  obliged  to  appear 
in  the  field  on  horfeback;  and  the  cities  and  towns  fur- 
nijh  a  certain  number  of  foot-foldiers,  with  carriages, 
and  military  ftores  :  but  for  want  of  proper  arms,  pro- 
vifions,  fubordination,  and  difcipline,  and  by  being  at 
liberty  after  a  few  weeks  to  return  home,  this  body  has 
proved  but  of  little  advantage  to  the  republic.  Dant- 
zic  is  the  only  place  in  the  Polifti  dominions  that  de- 
ferves  the  name  of  a  fortrefs,  and  it  is  now  in  the  pof¬ 
feffion  of  Pruffia.  Foreign  auxiliaries  are  not  to  be 
brought  into  the  kingdom,  nor  the  national  troops  to 
mar eh  out  of  if,  without  the  confent  of  the  ftates. 

Such  was  the  military  eftablifliment  of  Poland  be¬ 
fore  the  partition  treaty.  What  it  has  been  fince,  and 
is  at  prefent,  we  cannot  pofitively  fay* 

The  Poles  are  perfonable  men,  and  have  good  com¬ 
plexions.  They  are  efteemed  a  brave,  honeft  people, 
without  diffimulation,  and  exceedingly  hofpitable.  They 
clothe  themfelves  in  furs  in  winter,  and  over  all  they 
throw  a  fhort  cloak.  No  people  keep  grander  equi¬ 
pages  than  the  gentry.  They  look  upon  themfelves  as 
fo  many  fovereign  princes;  and  have  their  guards,  bands 
of  mulic,  and  keep  open  houfes  :  but  the  lower  fort  of 
people  are  poor  abjett  wretches,  in  the  loweft  ftate  of 
flavery.  The  exercifes  of  the  gentry  are  hunting,  ri¬ 
ding,  dancing,  vaulting.  See,  They  refide  moftly  up¬ 
on  their  eftates  in  the  country ;  and  maintain  them¬ 
felves  and  families  by  agriculture,  breeding  of  bees, 
and  grazing. 

POLAR,  in  general,  fomething  relating  to  the  poles 
of  the  world,  or  poles  of  the  artificial  globes. 

Polar  Regions ,  thofe  parts  of  the  world  which  lie 
near  the  north  and  fouth  poles.  See  the  article  Pole. 
POLARITY,  the  quality  of  a  tiling  considered  as 
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having  poles,  or  a  tendency  .to  turn  itfelf  into  one 
certain  pofture  ;  but  chiefly  ufed  in  fpeaking  of  the 
magnet. 

POLE  (Reginald),  cardinal,  and  archbiffiop  of  Can¬ 
terbury,  a  younger  fon  of  Sir  Rich.  Pole,  Lord  Mon¬ 
tague,  was  born  at  St  overtoil  caftle,  in  Staflbrdlhire,  in 
the  year  1500.  At  feven  years  pf  age  he  was  fent  to  a 
Carthulian  monaftery  atShene,  nearRichmond  in  Surry; 
2nd  thence,  when  he  was  about  1 2  years  old,  removed 


to  Magdalen  college  in  Oxford,  where,  by  the  lnftmc- 
tions  bf  the  celebrated  Lineacre  and  Latimer,  he  made 
confiderable  progrefs  in  learning.  In  1 5  1 5  he  took  the 
degree  of  bachelor  of  arts,  and  was  admitted  to  deacon’s 
'orders  fome  time  after  :  in  15  1  7,  he  was  made  preben¬ 
dary  of  Salifbury,  and  in  1 5 1 9  dean  of  Wimborne  and 
dean  of  Exeter.  We  are  not  furprifed  at  this  young 
nobleman’s  early  preferments,  when  we  confider  him  as 
the  kinfman  of  Henry  VIII.  and  that  he  was  bred  to 
the  church  by  the  king’s  fpecial  command. 

Being  now  about  the  age  of  19,  he  was  fent,  ac¬ 
cording  to  the  faffiion  of  the  times,  to  finifh  his  ftudies 
at  Padua  111  Italy,  where  he  refided  fome  time  in  great 
fplendor,  having  a  handfome  penfion  from  the  king. 
He  returned  to  England  in  1525,  where  he  was  molt 
graciouily  received  at  court,  and  univerfally  admired 
for  his  talents  and  addrefs  ;  but  preferring  ftudy  and 
fequeftration  to  the  pleafures  of  a  court,  he  retired  to 
the  Carth  ufian  convent  at  Shene,  where  he  had  conti¬ 
nued  about  twa  years,  when  the  pious  king  began  to 
divulge  his  fcmples  of  confeience  concerning  his  mar¬ 
riage  with  Catharine  of  Spain;*  Pole  forefaw  that  this 
affair  would  neceffarily  involve  him  in  difficulties  ;  he 
therefore  determined  to  quit  the  kingdom,  and  accord¬ 
ingly  obtained  leave  to  vifit  Paris.  Having  thus  avoid¬ 
ed  the  ftorm  for  the  prefenty  he  returned  once  more  to 
his  convent  at  Shene  ;  but  his  tranquillity  was  again 
interrupted  by  the  king’s  refolution  to  ffiake  off  the 
pope’s  fupremacy,  of  which  Pole’s  approbation  was 
thought  iiidifpenfably  neceffary.  How  he  managed  in 
this  affair,  is  not  very  clear.  However,  he  obtained 
leave  to  revifit  Italy,  and  hi$  penfion  was  continued  for 
fome  time. 

The  king,  having  now  divorced  Queen  Catharine, 
married  Anne  Boleyn,  and  being  refolved  to  throw  off 
the  papal  yoke,  ordered  Dr  Richard  Sampfon  to  write 
a  book  m  juftification  of  his  proceedings,  which  he  fent 
to  Pole  for  his  opinion.  To  this  Pole,  fecure  in  the 
pope’s  proteftion,  wrote  a  fcurrilous  anfwer,  entitled 
Pro  Unitate  Ecclefiq/lica,  and  fent  it  to  the  king;  who 
was  fo  offended  with  the  contents,  that  he  withdrew 
his  penfion,  ftripped  him  of  all  his  preferments,  and 
procured  an  aft  of  attainder  to  be  paffed  againft  him 
In  the  mean  time,  Pole  was  created  a  cardinal,  and  fent 
nuncio  to  different  parts  of  Europe.  King  Henry  made 
feveral  attempts  to  have  him  fecured  and  brought  to 
England,  bat  without  effeft.  At  length  the  pope  fix- 
ed  him  as  legate  at  Viterbo,  where  he  continued  till 
the  year  1543,  when  he  was  appointed  legate  at  the 
council  of  Trent,  and  was  afterwards  employed  by  the 
pope  as  his  chief  counfellor. 

Pope  Paul  III.  dying  in  1549,  Pole  was  twice  eleft- 
ed  Ins  fnecefifer,  and,  we  are  told,  twice  refufed  the  pa¬ 
pal  dignity  :  firft,  becaufe  the  eleftion  was  made  in  too 
great  hafte  ;  and  the  fecond  time,  becaufe  it  was  done 
in  the  night.  This  delicacy  in  a  cardinal  is  truly  won¬ 
derful  :  but  the  intrigue?  of  the  French  party  feem  to 
have  been  the  real  caufe  of  his  mifearriage;  they  ftarted 
many  objeftions  to  Pole,  and  by  that  means  gained  tim« 
to  procure  a  majority  againft  him.  Cardinal  Maria  de 
Monte  obtained  the  triple  crown;  and  Pole,  having  kif- 
fed  his  flipper,  retired  to  the  convent  of  Magazune 
near  Verona,  where  he  continued  till  the  death  of  Ed¬ 
ward  VI.  in  the  year  1 553.  On  the  acceffion  of  queen 
Mary,  Pole  was  fent  legate  to  England,  where  he  waa 
received  by  her  majefty  with  great  veneration,  and  cou- 
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*,fted  to  the  archbi (hop’s  palace  at  Lambeth,  poor  north.  Bot  all  this  is  mere  prejudice;  for  there 

Cranmer  being  at  that  time  pnfoner  in  the ^Tovrer.  He  ;n  the  world  that  enjoy  light  longer  than 

immediately  appeared  in  the  Houfe  of  Lords,  -here  he  ^  ^  and  ;intaraic  poks  -  and  this  is  accounted 
made  a  long  fpeech;  which  being  reP°  .  j  f  for  by  confidering  the  nature  of  twilight.  Tn  the  tor- 
by  their  fpeaker,  both  thefe  t?£Xcon ciled  to  rid  zone,  and  under  the  line,  night  immediately  follows 
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which  he  is  faid,  though  we  believe  falWy. 


the  fettino-  of  the  fun,  without  any  fenfible  twilight ; 
whereas  the  twilight  begins  and  continues  mcreafing  in 
proportion  as  places  are  diftant  from  the  equator  or  ap- 
preach  the  pole.  To  this  long  twilight  we  muft.add 
the  aurora  borealis,  which  appears  m  the  northern  re¬ 
gions,  Greenland,  &c.  in  clear  nights,  at  the  beginning 
.  ...  o  1,'rrV.t  pmn  to  that  ot  tull 


laid,  thougn  we  ucncvv.  *«**-*,,  -- 

of  a  double  quartan  ague  m  the  year  155  , 

hours  after  the  death  of  the  queen  ;  and  was  buried  in 

the  cathedral  of  Canterbury.  .  .  ... 

As  to  his  charafter,  the  Romith  writers  afcnbe  to 
him  every  virtue  under  heaven  :  even  Biftiop  Burnet  is 
extremely  lavifh  in  his  praife,  and  attributes  the  cruel- 
ties  of  Mary’s  reign  to  the  advice  of  Gardiner,  In  this 
Mr  Hume  Agrees  with  the  bifhop,  and  reprefents  Pole 
as  the  advocate  of  toleration.  By  every  impartial  ac¬ 
count,  he  feems  to  have  been  a-man  of  mi  Id  mannem,  and 
of  real  worth,  though  undoubtedly  a  zealous  member  o 
the  church  of  Rome— He  wrote,  Pro  umtate  eccleftqftt- 
ca,  De  ejufdem  potejlate,  A  treatife  on  Juftification,  and 

various  other  traft?.  ...  , 

Mr  Philips  publifhed  a  very  well  written,  though  a 
very  partial  account,  of  Pole’s  life,  to  which  Glocefter 
Ridley  replied.  This  laft  work,  which  is  entitled  a 
■Review  of  Mr  Philips9 s  Life  of  Reginald  Pole ,  was  pub¬ 
lished  in  1 766,  It  is  a  complete  confutation  of  the  for¬ 
mer,  and  is  a  very  learned  and  temperate  vindication  of 
the  doarines  of  the  Reformation. 

Pole,  in  aftronomy,  that  point  in  the  heavens  round 
which  the  whole  fphere  feems  to  turn.  It  is  alfo  ufed 
for  a  point  direftly  perpendicular  to  the  centre  of  any 
circle’s  plane,  and  diftant  from  it  by  the  length  of  a  ra- 

Pole,  in  geography,  one  of  the  points  on  which  tfie 
terraqueous  globe  turns  ;  each  of  them  being  90  de¬ 
grees  diftant  from  the  equator,  and,  in  confequence  of 
their  fituation,  the  inclination  of  the  earth’s  axis,  and 
its  parallelifm  during  the  annual  motion  of  our  globe 
round  the  fun,  having  only  que  day  and  one  night 
throughout  the  year. 

It  is  remarkable,  that  though  the  north  in  Hebrew, 
Greek,  Latin,  and  Frenchrderives  its  name  from  gloom, 
s  obfcurity,  and.darknefs,  the  poles  enjoy  more  light  than 
'The  pole?  ?ny  other  part  of  the  world.  The  ancients  believed 
.enjoy  muchtjie  north  to*  be  covered  with  thick  darknefs  ;  Strabo 
'  g  1 5  tells  us,  that  Homer,  by  the  word  which  properly 
fignifies  obfcurity  or  darknefs}  meant  the  north;  and  thus 
Tibullus,  fpeaking  of  the  north,  fays, 


moon.  See  Gaffendi  in  the  life  of  Peyrefc,  book  m.  and 
La  Perere  in  his  Account  of  Greenland.  There  is  alio 
loner  moonlight  at  the  poles  during  winter.  See '  As¬ 
tronomy,  n»  373.  But  though  there  is  really  more 
light  in  the  polar  regions  than  etfewhere,  yet  owing  to 
the  obliquity  with  which  the  rays  oi  the  fun  fall  upon 
them,  and  the  great  length  of  winter  night,  the  cold  is 
fo  intenfc,  that  thofe  parts  of  the  globe  which  lie  near 
the  poles  have  never  been  fully  explored,  though  the  at¬ 
tempt  has  been  repeatedly  made  by  the  moft  celebrated 
navigators.  Indeed  their  attempts  have  chiefly  been 
confined  to  the  northern  regions ;  for.  with  regard  to 
the  fouth  pole,  there  is  not  the  fame  incitement  to  at¬ 
tempt  it.  The  great  obje&  for  which  navigators  have 
ventured  themfelves  in  thefe  frozen  feas,  was  to  find  out 
a  more  quick  and  more  ready  paflage  to  the  Eaft  In- 
dies*  ;  and  this  hath  been  attempted  three  feveral  ways:  ®c«  ^ » 
one  by  coafting  along  the  northern  parts  of  Europe  and 
Afia,  called  the  north-eaft  pajfage ;  another,  by  failing 
round  the  northern  part  of  the  American  continent, 
called  the  north-wejl  paffage  ;  and  the  third,  by  failing 
dire&ly  over  the  pole  itfelf. x 

We  have  already  given  a  ffiort  account  of  feveral  un- 
fuccefsfiil  attempts  which  have  been  made  from  Eng¬ 
land  to  difeover  the  firft  two  of  thefe.  See  North - 
Weft  Pa/age ,  and  NoRTH-Eqft  Paffage, .  But  before  we 
proceed  to  the  third,  we  fhall  make  a  few  further  obfer- 
vations  on  them,  and  mention  the  attempts  of  fome 
other  Nations. 


During  the  laft  century,  various  navigators,  Dutch- Attempt^ 
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Illic  et  denfa  tellus  abfeonditur  umbra '* 

Paneg.  ad  MHTel. 

The  Arabians  call  the  northern  ocean  the  dark  fea ;  the 
Latins  gave  the  name  of  Aquilo  to  the  north  wind,  be- 
caufe  aquilus  fignifies  black  ;  and  the  French  call  it  la 
hfey  from  bis  “  black,”  According  to  the  ancients,  the 
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men  particularly,  attempted  to  find  out  the  nortn-eajt  t^e  nortH. 
paffage,  with  great  fortitude  and  perfeverance.  They  ea(t  yaf. 
always  found  it  impoflible,  however,  to  furmount  thefage. 
obftacles  which  nature  had  thrown  in  the  way.  Sub- 
fequent  attempts  are  thought  by  many  to  have  demon- 
ftrated  the  impofiibility  of  ever  failing  eaftward  along 
the  northern  coaft  of  Afia ;  and  this  impofiibility  is  ac¬ 
counted  for  by  the  increafe  of  cold  in  proportion  to  the 
extent  of  land.  See  America,  n°  3 — 5.  This  is  in¬ 
deed  the  cafe  in  temperate  climates  ;  but  much  more  fo 
in  thofe  frozen  regions  where  the  influence  of  the.  fun, 
even  in  fummer,  i6  but  fmail.  Hence,  as  the  continent 
of  Afia  extends  a  vaft  way  from  weft  to  eaft,  and  has 
befides  the  continent  of  Europe  joined  to  it  on  the  weft, 
it  follows,  that  about  the  middle  part  of  that  traft  of 

,  .,1  1  1  n  1,,  .  .1  _ _ _ Jfp  4 


land  the  cold  fhould  be  greater  than  anywhere  elfe.  U 
Experience  has  determined  this  to  be  fa£t ;  and  it  now  *mp0(^bld 
appears,  that  about  the  middle  part  of  the  northern  t0  faiia- 


coaft  of  Afia  the  ice  never  thaws  ;  neither  have  even  lons' the 
the  hardy  Ruffians  and  Siberians  themfelves  been  able  nort^  ^ 
to  overcome  the  difficulties  they  met  with  in  that  part 
of  their  voyage.  In  order  to  make  this  the  more  plain 
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and  the  following  accounts  more  intelligible, 
obferve,  that  from  the  north-weftern  extremity  of  Eu¬ 
rope,  called  the  North  Cape ,  to  the  north-eaftern  extre¬ 
mity  of  Afia,  called  the  Promontory  of  the  Tfchutjki  *,  is 
a  fpace  including  about  160  degrees  of  longitude,  viz 
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we  /hall  arrived  at  wliat  lie  took  to  be  the  la  ft  of  the  iflands, 
lying  in  lat.  77.  25.  Between  this  ifland  and  the  ffiore,’ 
as  well  as  on  the  other  fide  of  the  ifland  which  lay  moft 
to  the  north,  the  ice  was  firm  ■  and  immoveable.  He 
attempted,  however,  to  lleer  (till  more  to  the  north ; 


Pole. 


DU W«.  ,  .  uuu,s  ucSrees  01  longituae,  viz.  attempted,  however,  to  lleer  (till  more  to  the  north- 

,09.  and  fr°®.4°.  to  200  eall  from  Ferro  :  the  port  of  Archan-  and  having  advanced  about  fix  miles,  he  was  prevented 
1*8.  gel  hes  in  about  57  degrees  call  longitude.  Nova  Zem-  bv  a  thick  ffio-  from  ,PJ ,V? 
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Voyage  of 
Morzo- 
Vieff,  &c. 
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Of  Pront* 
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gel  lies  in  about  57  degrees  call  longitude,  Nova  Zem- 
bla  between  70  and  95  ;  which  laft  is  alfo  the  fituation 
of  the  mouth  of  the  great  river  Oby.  Still  farther  eaft- 
ward  are  the  mouths  of  the  rivers  Jenifey  in  iooQ  $  Pi- 
alida  in  105;°;  Chatanga  in  1240;  Lena,  which  has 
many  mouths,  between  1340  and  1420;  Indigirka  in 
162°  ;  and  the  Kovyma  in  1 75O.  The  coldeft  place  in 
all  this  tradf,  therefore,  ought  to  be  that  between  the 
mouths  of  the  Jenifey  and  the  Chatanga ;  and  indeed 
here  the  unfurmoun table  difficulty  has  always  been,  as 
will  appear  from  the  following  accounts  of  the  voyages 
made  by  the  Ruffians  with  a  view  to  difeover  the  nbrth- 
eaft  paffage. 

In  1 734,  lieutenant  Morzovieff  failed  from  Archangel 
towards  the  river  Oby,  but  could  fcarce  advance  20  de¬ 
grees  of  longitude  during  that  feafon.  The  next  fum- 
mer  he  palled  through  the  ftraits  of  Weygatz  into  the 
fea  of  Kara  ;  but  did  not  double  the  promontory  which 
feparates  the  fea  of  Kara  from  the  bay  or  mouth  of 
Oby.  In  1738,  the  lieutenants  Malgyin  and  Shura- 
koff  doubled  that  promontory  with  great  difficulty,  and 
entered  the  bay  of  Oby.  Several  linfuccefsful  attempts 
were  made  to  pafs  from  the  bay  of  Oby  to  the  Jenifey  5 
which  was  at  laft  effe&ed,  in  1738,  by  two  veffeis  com¬ 
manded  by  lieutenants  Offzin  and  Kofkeleff.  The  fame 
year  the  pilot  Feodor  Menin  failed  eaft  wards  from  the 
Jenifey  to  the  mouth  of  the  Piafida  :  but  here  he  was 
flopped  by  the  ice  ;  and  finding  it  impoffible  to  force  a 
paftage,  he  returned  to  the  Jenifey. 

In  July  1735,  lieutenant  Prontffiiftcheff  failed  down 
the  river  Lena,  in  order  to  pafs  by  fea  to  the  mouth  of 
the  Jenifey.  The  weftern  mouths  of  the  Lena  were  fo 
choaked  up  with  ice,  that  he  was  obliged  to  pafs  thro’ 
the  moft  eafterly  one  ;  and  was  prevented  by  contrary 
winds  from  getting  out  till  the  1 3th  of  Auguft.  Ha¬ 
ving  fleered  north-weft  along  the  ffiands  which  lie  feat- 
tered  before  the  mouths  of  the  Lena,  he  found  himfelf 
in  lat.  70.  4.  j  yet  even  here  he  faw  pieces  of  ice  from 
24  to  ^  o  feet  in  height,  and  in  no  place  was  there  a 
free  channel  left  of  greater  breadth  than  100  or  200 
yards.  His  veffel  being  much  damaged,  he  entered  the 
mouth  of  the  Olenek,  a  fmall  river  near  the  weftern 
mouth  of  the  Lena  ;  and  here  he  continued  till  the 
enfuing  feafon,  when  he  got  out  in  the  beginning  of 
Auguft.  But  before  he  could  reach  the  mouth  of  the 
Chatanga,  he  was  fo  entirely  furrounded  and  hemmed 
in  with  ice,  that  it  was  with  the  utmoft  difficulty  he 
could  get  loofe.  Obferving  then  a  large  field  of  ice 
ftretching  into  the  fea,  he  was  obliged  to  fail  up  the 
Chatanga.  Getting  free  once  more,  he  proceeded  north¬ 
ward,  doubled  the  cape  called  Taimura ,  and  reached  the 
bay  of  that  name,  lying  in  about *1 1 50  eaft  from  Ferro  • 
from  thence  he  attempted  to  proceed  weftward  along 
the  coaft.  Near  the  fhore  were  feveral  fmall  iflands, 
between  which  and  the  fhore  the  ice  was  immoveablv 
fixed.  Fie  then  dire&ed  his  courfe  towards  the  fea,  in 
order  to  pafs  round  the  chain  of  iflands.  At  firfl  he 
found  the  fea  more  free  to  the  north  of  tliefe  iflands 
but  obferved  much  ice  lying  between  them.  At  laft  he 
Vol.  XV.  Part  I. 


by  a  thick  fog  from  proceeding ;  this  fog  being  dif- 
perfed,  he  faw  nothing  everywhere  but  ice,  which  at 
laft  drove  him  eaftward,  and  with  much  danger  and  dif¬ 
ficulty  he  got  to  the  mouth  of  the  Olenek  011  the  20th 
of  Auguft.  J 


Another  attempt  to  pafs  by  fea  from  the  Lena  to  the  Of  Chari* 
Jenifey  was  made  in  1739  by  Chariton  Laptieff,  but  ton  Lap- 
with  no  better  fuccefs  than  that  juft  mentioned.  ThistiefF* 
voyager  relates,  that  between  the  rivers  Piafida  and  Tai¬ 
mura,  a  promontory  ftretches  into  the  fea,  which  he 
could  not  double,  the  fea  being  entirely  frolen  up  be¬ 
fore  he  could  pafs  round. 

Befides  the  Ruffians,  it  is  certain  that  feme  Engliffi  Mr  Core's 
and  Dutch  veffeis  have  paffed  the  ifland  of  Nova  Zem-ol.ferva- 
bla  into  the  fea  of  Kara :  “  But  (fays  Mr  Coxe  in  his,ions* 
Account  of  the  Ruffian  voyages)  no  veffel  of  any  na¬ 
tion  has  ever  paffed  round  that  cape  which  extends  to 
the  north  of  the  Piafida,  and  is  laid  down  in  the  Ruffian 
charts  m  about  78°  lat.  We  have  already  feen  that  no 
Ruffian  veffel  has  ever  got  from  the  Piafida  to  the  Cha¬ 
tanga,  or  from  the  Chatanga  to  the  Piafida  ;  and  yet 
fome  authors  have  pofitively  afferted  that  this  promon¬ 
tory  has  been  failed  round.  In  order  therefore  to  elude 
the  Ruffian  accounts,  which  clearly  affert  the  contrary- 
It  is  pretended  that  Gmelin  and  Muller  have  pnrpofcly 
concealed  fome  parts  of  the  Ruffian  journals,  and  have 
impofed  on  the  world  by  a  mifreprefentation  of  fails. 

But  without  entering  into  any  difpute  upon  this  head! 

I  can  venture  to  affirm,  that  no  Efficient  proof  has 
been  as  yet  advanced  in  fupport  of  this  affertion  j  and 
therefore,  until  fome  pofitive  information  ffiall  be  pro¬ 
duced,  we  cannot  deny  plain  fails,  or  give  the  prefe¬ 
rence  to  hearfay  evidence  over  circumftantial  and  well 
attefted  accounts.” 

The  other  part  of  this  north-eaft  paffage,  viz.  from  Of  the  na* 
e  .Lena,  to  Kamchatka,  though  fufficiently  difficult  v*gatIon 
and  dangerous,  is  yet  practicable  ;  as  having  been  oncefrom  th* 
performed,  if  we  may  believe  the  accounts  of  the  Ruf-£C“Vh.* 
fians.  According  to  fome  authors  indeed,  fays  Mr  Coxe  k&.  ‘ 

this  navigation  has  been  open  a  century  and  an  half* 
and  feveral  veffeis  at  different  times  have  paffed  round 
the  north-eaftern  extremity  of  Afia.  But  if  we  confult 
the  Ruffian  accounts,  we  ffiall  find  that  frequent  expe¬ 
ditions  have  been  unqueftionably  made  from  ,the  Lena 
to  the  Kovyma,  but  that  the  voyage  from  the  Kovyma 
round  1  fchutfkoi  Nofs  into  the  Eaftern  Ocean  has  been 
performed  but  once.  According  to  Mr  Muller,  this 
formidable  cape  was  doubled  in  the  year  1 648  The 
material  incidents  of  this  remarkable  voyatre  are  as 
follow.  ■ 

“  Jn  l^f8  k'-en  Notches,  or  veffeis,  failed  from  the  Vo ylge  0f 
mouth  of  the  river  Kovyma,  in  order  to  penetrate  into  Defhiieff, 
the  Eaftern  Ocean.  Of  thefe,  four  were  never  more  v,£UlU' 
heard  of:  the  remaining  three  were  commanded  by  Si-“°ff’ 
mon  Deffineff,  Gerafim  Ankudinoff,  and  Fedot  Alex- 
eeff.  Deffineff  and  Ankudinoff  quarrelled  before  their 
departure  concerning  the  divifion  of  profits  and  honours 
to  be  acquired  by  their  voyage  ;  which,  however,  was 
not  fo  cafily  accomphffied  as  they  had  imagined.  Yet 
<LS  Deffineff 
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!*•  O  L  .  -  LrJ-  trafts  he  Inftances  a  great  number  of  navigators  who 

morals  makes  noment.on  of  obftnic^  *  high  northern  latitudes  ;  nay,  fome 

who  have  been  at  the  pole  itfelf,  or  gone  beyond  it  — 
Thefe  instances  are,  I .  One  Captain  Thomas  Robertftm 
affured  our  author,  that  he  had  been  in  latitude  82T, 
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Delhneff  in  his  memorials  m--  -  with  any  } 

‘  tions  from  the  ice,  nor  probably.  free 

for  he  takesnoticethatthefea  ,snot  frQm 

r^  r  i^oth  of  June,  an^  Sef-ber 

buted  amontr  the  other  two.  Soon  after  this  the  two 
vefTels  loll  fight  of  each  other,  and  never  joined  again. 
JDefhneff  was  driven  about  by  tempeftuous  winds  tiU 
October,  when  he  was  Ihipwrecked  confiderably  to 
fouth  of  the  Anadyr.  Having  at  lafl  reached  that  ri¬ 
ver,  he  formed  a  fcheme  of  returning  by  the  fame  way 
that  he  had  come  ;  but  never  made  the  attempt  A, 
for  Alexeeff,  after  being  alfo  Ihipwrecked,  li had died 
of  the  fcurvy,  together  with  Ankudinoff  ;  part  ot  the 
crew  were  killed  by  the  favages,  and  a  few  efcaped  to 
Kamfchatka,  where  they  fettled.” 

From  Captain*  Cook’s  voyage  towards  the  noith- 
v;ooks  eaftern  parts  of  Afia,  it  appears,  that  it  is  poihble 
Difcovarics,  to  Rouble  the  promontory  of  1  fchutfki  withou  y 
1,0  95—  great  difficulty :  and  it  now  appears,  that  the  conti- 
nents  of  Afia  and  America  are  feparated  from  one  an¬ 
other  but  by  a  narrow  ftrait,  which  is  free  from  lee  ; 
but,  to  the  northwards,  that  experienced  navigator  was 
everywhere  flopped  by  ice  in  the  month  of  Augutt,  to 
that  he  could  neither  trace  the  American  continent  far¬ 
ther  than  to  the  latitude  of  70°,  nor  reach  the  mouth 
of  the  river  Kovyma  on  the  Afiatic  continent;  though 
it  is  probable  that  this  might  have  been  done  at  another 
time  when  the  fituation  of  the  ice  was  altered  either  by 

TI  winds  or  currents.  . 

in  fur-  On  the  whole,  therefore,  it  appears  thattlie  miur- 

mourrable  mountable  obilacle  in  the  north-eaft  paffage  lies  between 
the  rivers  piaflda  and  Chatanga;  and  unlefs  there  be  in 
that  fpaee  a  connexion  between  the  Afiatic  and  Ame¬ 
rican  continents,  there  is  not  in  any  other  part.  Ice, 
however,  is  as  effe&ual-  an  obftru&ion  as  land  :  and 
though  the  voyage  were  to  be  made  by  accident  for 
once,  it  never  could  be  'efteemed  a  paffage  calculated 
for  the  purpofes  of  trade,  or  any  other  beneficial  pur- 
pofe  whatever. 

uir.  With  regard  to  the  nortli-weft  paffage,  the  fame  dif- 

north-weft  ficulties  occur  as  in  the  other.  Captain  Cook’s  voyage 
paffage.  has  now  affured  us,  that  if  there  is  any  ftrait  which  di¬ 
vides  the  continent  of  America  into  two,  it  muft  lie  in 
a  higher  latitude  than  70°,  and  confequently  be  perpe¬ 
tually  frozen  up.  If  a  north-weft  paffage  can  be  found 
then,  it  muft  be  by  failing  round  the  whole  American 
continent,  inftead  of  feeking  a  paffage  through  it,  which 
fome  have  fuppofed  to  exift  in  the  bottom  of  Baffin’s 
Bay.  But  the « extent  of  the  American  continent  to 
the  northward  is  yet  unknown  ;  and  there  is  a  poffibi- 
lity  of  its  being  joined  to  that  part  of  Afia  between  the 
Pikfida  and  Chatanga,  which  has  never  yet  been  circum- 
*  See  navigated*  It  remains  therefore  to  confider,  whether 
Cook’s  .  there  is  any  poftibility  of  attaining  the  wifhed  for  paf- 
Ptfcoverus,  page  hy  failing  directly  north,  between  the  eaftern  and 
weftern  continents. 

Earring-  Of  the  practicability  of  this  method,  the  Honourable 
ton’s  argu-  jya[nes  Barrington  is  very  confident,  as  appears  by  fe- 
favouVof  veral  trads  which  he  publiftied  in  the  years  1775  and 
a  v-offibiiity  1776,  in  confequence  of  the  unfuccefsful  attempts  made 
of  reaching  by  Captain  Phipps,  now  Lord  Mulgrave.  See  North- 
the  pole.  j?aj}  Pajfinge,  p.  108.  col.  1 
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that  the  fea  was  open'  and  he  was  certain  that  lie  could 
have  readied  the  latitude  of  83 2.  From  the  tefti- 
mony  of  Captain  Cheyne,  who  gave  anfwers  to  certain 
queries  drawn  up  by  Mr  Dalrymple  concerning  the  po¬ 
lar  leas,  it  appears  that  he  had  been  in  the  latitude  of 

0,0 _ -  nne  Mr  Watt  informed  our  author,  that  when 

L™'.7y«.of.ge,-  «  tta  tine  maltiig  1.1s  firil 
voyage  with  Captain  M'Callam,  a  bold  and  Ikilful  na¬ 
vigator,  who  commanded  a  Scotch  whale-fiffimg  ihip,as 
during  the  time  that  the  whales  are  fuppofed  to  copu¬ 
late  no  fiffiing  can  be  carried  on,  the  captain  refolved 
to  employ  that  interval  in  attempting  to  reach  the  north 
pole.  He  accordingly  proceeded  without  the  leaft  ob- 
flruftion  to  83  v>  when  the  fea  was  not.  only  open  to 
the  northward,  but  they  had  feen  no  ice  for  the  latt 
three  degrees  ;  but  while  he  ftill  advanced,  the  mate 
complained  that  the  compafs  was  not  fteady,  and  the 
captain  was  obliged  with  relu&ance  to  give  over  hts 
attempt. — 4..  Dr  Campbell,  the  continuator  of  Harris  s 
voyages,  informed  Mr  Barrington,  that  Dr  Dallie,  a  na¬ 
tive  of  Holland,  being  in  his  youth  aboard  a  Dutch 
fhip  of  war  which  at  that  time  was  ufually  fent  to  fu- 
perintend  the  Greenland  fiihery,  the  captain  determined,  _ 
like  the  Scotchman  above-mentioned,  to  make  an  attempt 
to  reach  the  pole  during  the  interval  between  the  firft 
and  fecond  fifheries.  He  penetrated,  according  to  the 
beftof  Dr  Campbell’s  recolk&ion,  as  far  as  88°;  when 
the  weather  was  warm,  the  fea  free  from  ice,  and  rolling 
like  the  bay  of  Bifcay.  Dallie  now  preffed  the  captain 
to  proceed  :  but  he  anfwered,  that  he  had  already  gone 
too  far,  and  fhould  be  blamed  in  Holland  for  neglecting 
his  ftation  ;  upon  which  account  lie  would  fuffer  no 
journal  to  be  kept,  but  returned  as  foon  as  poffible  to 
Spitfbergen. — 5.  In  the  year  1662-3,  Mr  Oldenburg, 
then  fecretary  of  the  Royal  Society,  was  ordered  to  re- 
gifter  a  paper,  entitled  “  Several  inquiries  concerning 
Greenland,  anfwered  by  Mr  Gray,  who  had  vifited  thefe 
parts.”  The  19th  of  thefe  queries  is  the  following: 
How  near  hath  any  one  been  known  to  approach  the 
pole  ?  — The  anfwer  is,  “  I  once  met  upon  the  coall:  of 
Greenland  a  Hollander  that  fwore  he  had  been  half  a 
degree  from  the  pole,  {bowing  me  liis  journal,  which 
was  alfo  attefted  by  Instate  ;  where  they  had  feen  no. 
ice  or  land,  but  all  water.”— 6.  In  Captain  Wood’s  ac¬ 
count  of  a  voyage  in  quell  of  the  north-eaft  paffage, 
we  have  the  following  account  of  a  Dutch  fhip  which 
reached  the  latitude  of  891'.  “  Captain  Goulden,  who 

had  made  above  30  voyages  to  Greenland,  did  relate  to 
his  majefty,  that  being  at  Greenland  fome  20  years  be¬ 
fore,  he  was  in  company  with  two  Hollanders  to  the 
eaftward  of  Edge’s  ifland ;  and  that  the  whales  not  ap¬ 
pearing  on  the  fhore,  the  Hollanders  were  determined  to 
go  farther  northward;  and  in  a  fortnight’s  time  return¬ 
ed,  and  gave  it  out  that  they  had  failed  into  the  lati¬ 
tude  89°,  and  that  they  did  not  meet  with  any  ice,  but 
a  free  and  open  fea,  and  that  there  run  a  very  hollow 
grown  fea  like  that  of  the  Bay  of  Bifcay..  Mr  Gould¬ 
en  being  not  fatisfied  with  the  bare  relation,  they  pro¬ 
duced  him  four  journals  out  of  the  two  (hips,  which 
teftified  the  fame,  and  that  they  all  agreed  within  four 
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rhmutes.,,~— 7.  In  the  Philofophical  Tranfa&ions  for 
75  we  have  the  following  pafTage  :  u  For  it  is  well 
known  to  all  that  fail  northward,  that  moft  of  the  north¬ 
ern  coafts  are  frozen  up  for  many  leagues,  though  in  the 
open  fea  it  is  not  fo,  no  nor  under  the  pole  itfelf \  unlefs  by 
accident.”  In  which  paffage  the  having  reached  the 
pole  is  alluded  to-  as  a  known  fadl,  and  as  fuch  Hated  to 
the  Royal  Society. — 8.  Mr  Miller,  in  his  Gardener’s 
Dictionary,  mentions  the  voyage  of  one  Captain  John- 
fon,  who  reached  88  degrees  of  latitude.  Mr  Barring¬ 
ton  was  at  pains  to  find  a  full  account  of  this  voyage  ; 
but  met  only  with  the  following  pafTage  in  Buffon’s 
Natural  Hiftory,  which  he  takes  to  be  a  confirmation 
of  it.  “  I  have  been  affured  by  perfons  of  credit,  that 
an  Englifh  captain,  whofe  name  was  Monfon,  inftead  of 
feeking  a  paffage  to  China  between  the  northern  coun¬ 
tries,  had  directed  his  courfe  to  the  pole,  and  had  ap¬ 
proached  it  within  two  degrees,  where  there  was  an 
open  fea,  without  any  ice.”  Here  he  thinks  that  Mr 
BufFon  has  miflaken  Johnfon  for  Monfon. — 9.  A  map 
•  of  the  northern  hemifphere,  publifhed  at  Berlin  (under 
the  dire&ion  of  the  Academy  of  Sciences  and  Belles 
Letters),  places  a  fhip  at  the  pole,  as  having  arrived 
there  according  to  the  Dutch  accounts. — 10.  Moxon, 
hydrographer  to  Charles  II.  gives  an  account  of  a  Dutch 
fhip  having  been  two  degrees  beyond  the  pole,  which 
was  much  relied  on  by  Wood.  This  veficl  found  the 
weather  as  warm  there  as  at  Amfterdam. 

Befides  thefe,  there  are  a  great  number  of  other  tef- 
timonies  of  fhips  which  have  reached  the  lat.  of  81,  82, 
83,  84(A),  &c.  ;  from  all  which  our  author  concludes, 
that  if  the  voyage  is  attempted  at  a  proper  time  of  the 
year,  there  would  not  be  any  great  difficulty  of  reaching 
the  pole.  Thofe  vaft  pieces  of  ice  which  commonly 
obflruft  the  navigators,  he  thinks,  proceed  from  the 
months  of  the  great  Afiatic  rivers  which  run  northward 
’into  the  frozen  ocean,  and  are  driven  eaftward  and  weft- 
ward  by  the  currents.  But  though  we  fhould  fnppofe 
them  to  come  dire&ly  from  the  pole,  ftill  our  author 
thinks  that  this  affords  an  undeniable  proof  that  the 
pole  itfelf  is  free  from  ice  ;  becaufe,  when  the  pieces 
leave  it,  and  come  to  the  fonthward,  it  is  impoffible 
4hat  they  can  at  the  fame  time  accumulate  at  the  pole. 
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The  extreme  cold' <|(  the  winter  air  on  the  continents 
°f  Afia  and  America  Has  afforded  room  for  fnfpicion,  v~ 
that  at  the.  pole  itfelf,  and  for  feveral  degrees  to  theWu!4 
fouthward  of  it,  the  fea  mull  be  frozen  to  a  vaft  depth  cannoufup- 
m  one  folid  cake  of  ice  ;  but  this  Mr  Barrington  refutes  P(a) * * * * f)fe  the 
from  feveral  conliderations.  In  the  firft  place,  he  fays3  fea  a11 


that  on  fuch  a  fnppofition,  by  the  continual  intenfity  poic^be 
of  the  cold,  and  the  accumulation  of  fnow  and  frozen  frozen, 
vapour,  this  cake  of  ice  muit  have  been  increafing  in 
tlncknefs  fince  the  creation,  or  at  leaft  fince  the  deluge  ; 
fo  that  now  it  muft  be  equal  in  height  to  the  higheft 
mountains  in  the  world,  and  be  vifible  at  a  great  diftance* 

Befides,  the  pieces  broken  off  from  the  fides  of  fuch  an 
immenfe  mountain  muft  be  much  thicker  th  in  any  ice 
that  is  met  with  in  the  northern  ocean  ;  none  of  which  1*5 
above  two  yards  in  height  above  the  furface  of  the  wa- 
tei,  thofe  immenfe  pieces  called  ice-mountains  being  al¬ 
ways  formed  on  land. 

Again,  the  fyftem  of  nature  is  fo  formed,  that  all  parts 
of  the  earth  are  expofed  for  the  fame  length  of  time,  or 
nearly  fo,  throughout  the  year  to  the  rays  of  the  fun> 

But,  by  reafon  of  the  fpheroidal  figure  of  the  terraque¬ 
ous  globe,  the  poles  and  polar  regions  enjoy  the  fun 
fomewhat  longer  than  others  5  and  hence  the  Dutch 
who  wintered  in  Nova  Zembla  in  1672  faw  the  fun  a 
fortnight  fooner  than  they  ought  to  have  done  by  aftro- 
nomical  calculations.  By  reafon  of  this  fiatnefs  about 
the  poles,  too,  the  fun  not  only  fliines  for  a  greater  fpace 
of  time  on  thefe  inhofpitable  regions,  but  with  lefs  ob¬ 
liquity  in  the  fiimmer-time,  and  hence  the  effed  of  his 
rays  muft  be  the  greater.  Now  Mr  Barrington  confiders 
it  as  an  abfurd  fuppofition,  that  this  glorious  luminary 
fhould  fhine  for  fix  months  on  a  cake  of  barren  ice  where 
there  is  neither  animal  nor  vegetable.  He  fays  that  the 
polar  feas  are  affigned  by  nature  as  the  habitation  of  the 
w  hales,  the  largeft  animals  in  the  creation  ;  but  if  the 
greateft  pait  of  the  polar  feas  are  for  ever  covered  with 
an  impenetrable  cake  of  ice,  thefe  huge  animals  will  be 
confined  within  very  narrow  bounds ;  for  they  cannot 
fubiift  without  frequently  coming  to  the  top  of  the 
water  to  breathe. 

Laftly,  the  quantity  of  water  frozen  by  different  de-  lS 

grees  of  cold  is  by  no  means  dire&ly  in  proportion  to  ^'frityrf 
r\  _  .  A  r  ice  formed 

3  the  it  rot  al- 

_ _ _ _ _  ways  in 

proportion 

to  the  ds- 


(a)  See  M.  Baucbe’s  Obfervattons  on  the  North  or  Ice  Sea,  where  he  gives  an  account  of  various  attempts*0  th%f 

made  to  reach  the  pole,  from  which  he  is  convinced  that  the  fea  is  there  open,  and  that  the  thinn-  is  nraAi  n 

M.  dc  Pages,  m  h.s  Travels,  Vol.  III.  informs  us,  that  he  wifhed  to  talA  kyage  to  the  no"!,  L?s  trlhc 
pmpofe  of  bringing  under  one  view  the  various  obftacles  from  the  ice,  which  have  impeded  the  refea.ches  o^ 
nawgators  in  thofe  feas  ,  and  for  this  purpofe  lie  was  prepared  to  continue  his  voyage  to  as  high  a  latitude  « 

He  fa'l’dand-thhatthe  might  be  ab  e  t0  ray  w^ther  an>'  land  aftually  exifts  north  from  the  coaifof  Greenland 
He  failed  without  any  encouragement  from  h.s  court  (France)  on  the  16th  of  April  1776  from  the  Texdhi 

Sp"'ber8“-  0n  ‘6th  ”f  M‘y  »»y  nort  3 8.0,  the  higieft  ' 

^‘‘Peingnow  (fays  the  author)  lefsthan  .80  leagues  from  the  pole,  the  idea  of  fo  fmalla  diftance  f-rved 
effectually  to  awaken  my  cunofity.  Had  I  been  able  to  infpire  my  fellow-voyagers  with  fe.itimeuts  L’i  , 
my  own,  the  winds  and  currents  which  at  this  moment  carried  us  fall  towards  the  pole,  a  region  hitherto  deemed 
macceffible  to  the  eye  of  mortals,  would  have  been  faluted  with  acclamations  of  joy  This  quarter  however  ^ 
not  the  moil  eligible  for  fuch  an  enterprise  :  here  the  fea  lying  in  the  vicinity  of  thofe  banks  of  ice  fo  freouent 
a  little  farther  to  the  weft,  is  much  too  confined.  Neverthelefs,  when  I  confider  the  very  changeable  Mature 
of  the  flioals  under  whatever  form,  even  in  their  moft  crowded  and  compaft  ftate  ;  their  clnftant  changes  -“  d 
concuffione  winch  break  and  detach  them, from  one  another,  and  the  various  expedients  that  may  be  emp Wed 
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Pde.  tlie  Intenflty  of  the  cold,  but  likewlfe  to  the  duration-  hemi  pher^  ^  ygt  k^own  or  difcovered  by  Us  ;  or  we  ' 

— - '  of  it.  Thus,  large  bodies  of  water  are  never  fr^  ^  think  that  Crantz  and  others  are  miftaken,  who 

zry  temperature  of  fhort  duration,  tno ag  *■  ,  r  f,irmore  the  ice  floating  in  the  ocean  to  be  fait. 

Z  .fan  «.  Onr  <£»  Th„  fal,  water  doe,  no. 

a  given  mafs  of  water  was  frozen  in  live  hours  otatem  _  Qr  ;f  jt  doeS;  it  contains  briny  particles.  M.  de 

•perature  12°  below  the  freezing  point,  as  was  frozen  in  .  ,  (  that  th(,  fea  between  Nova  Zembla 

one  hour  of  the  temperature  5°  Je  ow  it ;  and  t  t  Buff  b  under  tlie  79O  north  latitude,  does  not 

Kit“d“nPgeS  SSUS?  S5  -  “"“enbl,  brond:  n»d  fa,  , 

9  .  -  ^  1  1  T  1  _  — ,, -1-  er>/l  r\  *"!  r<zl  LploW  O  in  Jo  not 
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tcr’s  a-gu- 
tnents  a- 
gainfk  the 
pofiibility 
of  reach' 
ing  the 
pule. 


To  intenfi? of  cold  fuch  as&is  marked  o  and  below  o  in 
Fahrenheit,  but  of  ihort  duration.  See  Cold  and  Con- 

^o/thtoher  hand,  Mr  Forfter,  in  his  Obfervations, 
takes  the  contrary  fide  of  the  queftion  with  no  lutle 
vehemence.  “  I  know  (fays  he)  that  M.  de  Buffon, 
Lomonofof,  and  Crantz,  were  of  opinion,  that  the  ice 
found  in  the  ocean  is  formed  near  the  lands  only  from 
the  frefh  water  and  ice  earned  down  into  the  lea  by  the 
many  rivers  in  Siberia,  Hudfon’s  Bay,  &c. ;  and  there- 
fore,  when  we  fell  in  with  fuch  quantities  of  ice 
cember  1772,  I  expeaed  we  (houldfoon  meet  with  the 
land  from  whence  tliefe  ice  mafles  had  been  detached. 
But  being  difappointed  in  tlie  difeovery  of  this  land, 
though  we  penetrated  beyond  the  6f  twice,  and  once 
beyond  710,  fouth  latitude,  and  having  befides  fome 
other  doubts  concerning  the  exiftence  of  the  pretended 
fouthern  continent,  I  thought  it  neceffary  to  inquire 
what  reafons  chiefly  induced  the  above  authors  to  form 


is  not  to  be  apprehended  to  find  the  fea  frozen  not  even 
under  the  pole  itfelf;  for  indeed  there  lS  no  example  of 
having  ever  found  a  fea  wholly  frozen  over,  and  at  a- 
confiderable  diftance  from  the  fliores  ;  that  the  only  in- 
fiance  of  a  fea  entirely  frozen  is  tliat  of  the  Black  bea, 
which  is  narrow  and  not  very  fait,  and  receives  a  _  great 
many  rivers  coming  from  northern  regions,  and  bringing 
down  ice :  that  this  fea  therefore  fometimes  freezes  to  fuclv 
a  degree,  that  its  whole  furface  is  congealed  to  a  confider¬ 
able  thicknefs  ;  and,  if  the  hiflorians  are  to  be  credited, 
was  frozen,  in  the  reign  of  the  emperor  Conitantine 
Copronymus,  30  ells  thick,  not  including  20  ells  of dnow 
which  was  lying  on  the  ice.  ^his  fa&,  continues  M.  de 
Buffon,  feems  to  be  exaggerated :  but  it  is  true,  how¬ 
ever,  that  it  freezes  almoft  every  winter;  whilft  the 
high  feas  which  are  .1000  leagues  nearer  towards  the 
pole  do  not  freeze  ;  which  can  have  no  other  caufe 
than  the  difference  in  faltnefs,  and  the  little  quantity  of 
ice  carried  out  by  rivers,  if  compared  to  the  enormous 


which  the  *«,  convey  into  the  Black 

lTdTel  land,  or  to  a^Xltnl  is  abfolutely  lea’  V  de  Buffon  is  not  miftaken  when  he  mention, 
lormea  near  ,  „  ,  ,  •  1  that  tiie  Black  Sea  frequently  freezes.  Strabo  informs 


requifite  for  that  purpofe  ;  and  having  looked  tor  their 
arguments,  I  find  they  amount  chiefly  to  this :  4  That 
tlie  ice  floating  in  the  ocean  is  all  frefh  :  that  fait  water 
does  not  freeze  at  all  ?  or  if  it  does,  it  contains  briny 
particles.  They  infer  from  thence,  that  the  ice  in  the 
ocean  cannot  be  formed  in  the  fea  far  from  any  land : 
there  muff  therefore  exift  auftral  lands  ;  becaufe,  in  or¬ 
der  to  form  an  idea  of  the  original  of  the  great  ice-maffes 
agreeably  to  what  is  obferved  in  the  northern  hemifphere, 
they  find  that  the  firft  point  for  fixing  the  high  ice- 


us,  that  the  people  near  the  Bofphorus  Cimmerius  pafs- 
this  fea  in  carts  from  Panticapamm  to  Phanagorea ;  and 
that  Neoptolemus,  a  general  of  Mithridates  EupaUuy 
won  a  battle  with  his  cavalry  on  the  ice  on  the  very 
fpot  where  he  gained  a  naval  vi&ory  in  the  fummer. 
Marcellinus  Comes  relates,  that  under  the  eonfulfhip  of 
Vincentius  and  Fravita,  in  the  year  401  after  Chrift,  the 
whole  furface  of  the  Pontus  was  covered  with  ice,  and 
that  the  ice  in  fpring  was  carried  through  the  Propontis,. 


tney  nno  mat  uic  um  pumt  iui  ^*11^  *ii6u  *vv  *  “  ~r ,  "o  .  r7  0  r 

Hands  is  the  land  ;  and,  fecondly,  that  the  great  quan-  during  30  days,  like  mountains.  Zonaras  mentions  the  lea 
tity  of  flat  ice  is  brought  down  the  rivers.  *  I  have  im-  between  Conffantinople  and  Scutari  frozen  to  iuen  a  de- 
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partially  and  carefully  confidered  and  examined  thefe 
arguments,  and  compared  every  circumffance  with  what 
faw>  in  the  high  fouthern  latitude,  and  with  other 
known  fads  ;  and  will  here  infert  the  refult  of  all  my 
Inquiries  on  this  fubjedh  , 

“  Firff,  they  obferve  the  ice  floating  in  the  ocean  to 
yield,  by  melting,  frefh  water  :  which  I  believe  to  be 
true.  However,  hitherto  it  has  by  no  means  been  ge¬ 
nerally  allowed  to  be  frefh  :  for  Crantz  fays  exprefsly, 
that  4  the  flat  pieces  (forming  what  they  call  the  ice- 


gree  in  the  reign  of  Conftantine  Copronymus,  that  even 
loaded  carts  paffed  over  it.  The  prince  Demetrius  Cante- 
mir  obferves,  that  in  the  year  1620-1  there  happened  fo* 
intenfe  a  froft,  that  the  people  walked  over  the  ice  from 
Conffantinople  to  Ifkodar.  All  tliefe  inftances  confirm 
M.  de  Buffon’s  affertion.  But  as  this  great  natural 
hiftorian  fays  that  the  Black  Sea  is  the  only  inffanec- 
of  a  fea  being  entirely  frozen  (b),  I  muff  beg  leave  to* 
diffent  from  him  ;  for  it  is  equally  well  attefted  that  the 
Baltic  is  fometimes  entirely  frozen,  according  to  Cafpar 


that  4  the  flat  pieces  (torming  what  they  call  the  tee -  '  Baltic  is  iometimes  entirely  trozen,  according  tu 
ji?lds)  are  fait,  becaufe  they  were  congealed  from  fea-  Schutz’s  account.  In  the  year  1426,  the  winter  was> 
water/  The  ice  taken  up  by  us  for  watering  the  (hip  fo  fevere,  that  people  travelled  over  the  ice  acrofs  the 
was  of  all  kinds,  and  neverthelefs  we  found  it  conftantly  Baltic  from  Dantzic  to  Lubeck  ;  and  the  fea  was  like- 
frefh  :  Which  prhves,  either  that  the  principle  of  ana-  wife  paffable  from  Denmark  to  Mecklenburgh  and  in- 
logy  cannot  be  applied  indiferiminately  in  both  hemi-  the  year  145.9  the  whole  Baltic  was  entirely  frozen,  fo' 
fplieres  ;  and  that  one  thing  may  be  true  in  the  northern  that  perfons  travelled,  both  on  foot  and  on  horfebackr 


(b)  In  the  year  860  the  Mediterranean  was  covered  with  ice,  fo  that  people  travelled  in  carts  andhorfes  acrofo 
the  Ionian  Sea  to  Venice  ;  ( Hermxnnus  Contraftus  ap .  Pijlor.  Script .  t.  ii.  p.  236.)  And  in  1234  the  Mediter¬ 
ranean  was  again  thus  frozen,  that  the  Venetian  merchants  travelled  over  the  ice  with  their  merehandife  to  what 
place  they  chofej  Matth .  Paris,  p.  78, 


POL  T-  309  1  POL 


Pole,  over  ice  from  Denmark  to  the  Venedick  Hanf-towns, 
'•“v  '  called  Lubeck,  Wifmar ,  Roftock ,  and  Stralfund>  which 

had  never  happened  before ;  people  likewife  travelled 
acrofs  the  Baltic  over  ice  from  Reval  in  Eftland  to 
Denmark  and  to  Sweden,  and  back  again,  without  the 
lead  danger  (c).  But,  according  to  Ssemund  Frode, 
even  the  great  German  Ocean  between  Denmark  and 
Norway  was  frozen  in  the  year  1048,  fo  that  the  wolves 
frequently  ran  over  the  ice  from  one  country  to  the 
other.  The  great  northern  ocean  is  likewife  mod  cer¬ 
tainly  fometimes  frozen  to  a  great  diftance  from  any 
land  :  for  Muller  relates,  that  in  the  year  17.15  a  Cof- 
fack  called  Markoff,  with  fome  other  perfons,  was  fent 
by  the  Ruffian  government  to  explore  the  north  fea ; 
but  finding  it  next  to  impoffible  to  make  any  progrefs 
during  fummer  on  account  of  the  vaft  quantities  of  ice 
commonly  filling  this  ocean,  he  at  lad  determined  to 
try  the  experiment  during  winter.  He  therefore  took 
feveral  fledges  drawn  according  to  the  cuftom  of  the 
country  by  dogs,  which  commonly  go  about  8p  or  loo 
verfls  per  day,  105  of  which  make  a  degree  ;  and  on 
March  the  15th,  old  ftyle,  with  this  caravan  of  nine 
perfons,  he  left  the  fhores  of  Siberia  at  the  mouth  of  the 
river ^Yana,  under  the  710  of  north  latitude,  and  pro¬ 
ceeded  for  feven  days  together  northward,  fo  that  he 
had  reached  at  lead  the  770  or  78°  north  latitude,  when 
he  was  dopped  by  the  ice,  which  there  began  to  appear 
in  the  fhape  of  prodigious  mountains.  Fie  climbed  up 
to  the  top  of  fome  of  thefe  ice-mountains :  but  feeing 
from  thence  no  land,  nor  any  thing  except  ice  as  far 
as  the  eye  could  reach,  and  having  befides  no  more'  food 
for  his  dogs  left,  he  thought  it  very  neceffaiy  to  return  ; 
which  he  with  great  difficulty  performed,  on  April  the 
3d,  as  feveral  of  the  dogs,  which  had  perifhed  for  want, 
were  employed  to  fupport  thofe  that  remained  alive. 
Thefe  fa£ts,  I  believe,  will  convince  the  unprejudiced 
reader,  that  there  are  other  feas  befides  the  Black  Sea 
which  really  do  freeze  in  winter,  and  that  the  ice  carried 
down  the  rivers  could  not  at  lead  freeze  the  German 
Ocean  between  Norway  and  Denmark,  becaufe  the 
rivers  there  are  fo  fmall,  and  bear  a  very  inconfiderable 
proportion  to  the  immenfe  ocean,  which,  according  to 
experiments  made  by  Mr  Wilke,  is  very  fait,  though 
near  the  land,  in  the  Swedifh  harbour  of  Landfcrona. 


“  Now,  if  fix  or  feven  degrees  of  latitude,  containing 
from  3^0  to  420  fea-mile6,  are  not  to  be  reckoned  a 
great  didance  /rqm  the  land,  I  do  not  know  in  what 
manner  to  argue,  becaufe  no  didance  whatfoever  will 
be  reckoned  far  from  any  land.  Nay,  if  the  CofTack 
Markoff,  being  mounted  on  one  of  the  highed  ice- 
mountains,  may  be  allowed  to  fee  at  lead  to  the  didance 
of  20  leagues,  the  extent  alluded  to  above  mud  then 
be  increafed  to  480  Englifh  fea-miles  ;  which  certainly 
is  very  confiderable,  and  makes  it  more  than  probable 
that  the  ocean  is  frozen  in  winter,  in  high  northern  lati¬ 
tudes,  even  as  far  as  the  pole.  Befides,  it  invalidates 
the  argument  which  thefe  gentlemen  wifh  to  infer  from 
thence,  that  the  ecean  does  not  free%e  in  high  latitudes ,  efpe- 
cially  where  there  is  a  conjiderably  broad  fea  ;  for  we  l^ave 
fhown  inftances  to  the  contrary. 

“  But  M.  de  Buffon  fpeaks  of  ice  carried  down  the 
rivers  into  the  northern  ocean,  and  forming  there  thefe 
immenfe  quantities  of  ice.  ‘  And  in  cafe,  fays  he,  we 
would  fuppofe,  againd  all  probability,  that  at  the  pole 
it  could  be  fo  cold  as  to  congeal  the  furface  of  the  fea, 
it  would  remain  equally  incomprehenlible  how  thefe- 
enormous  floating  ice-maffes  could  be  formed,  if  they, 
had  not  land  for  a  point  to  fix  on,  and  from  whence 
they  are  fevered  by  the  heat  of  the  fun.  The  two  fhips* 
which  the  India  Company  fent  in  1739  upon  the  dif- 
covery  of  the  audral  lands,  found  ice  in  47 0  or  48^ 
fouth  latitude,  but  at  no  great  didance  from  land  ;  which  - 
they  difeovered,  without  being  able  to  approach  it. 
This  ice,  therefore,  mud  have  come  from  the  interior 
parts  of  the  lands  near  the  fouth  pole ;  and  we  mud 
conjecture,  that  it  follows  the  caurfe  of  feveral  large 
rivers,  wafhing  thefe  unknown  lands,  in  the  fame  man¬ 
ner  as  the  rivers  O by,  the  Yenifea,  and  the  other  great, 
rivers  which  fall  into  the  northern .  fea,  carry  the  ice- 
maffes,  which  dop  up  the  draffs  of  Waigats  for  the 
greater  part  of  the  year,  and  render  the  Tartarian  fea 
inacceffible  upon  this  courier  Before  we  can  allow  the 
analogy  between  the  rivers  Oby,  Yenifea,  and  the  red 
which  fall  into  the  northern  ocean,  and  thofe  coming 
from  the  interior  parts  of  the  audral  lands,  let  us  com¬ 
pare  the  fituation  of  both  countries,  fuppofing  the 
audral  lands  really  to  exid.  The  Oby,  Yenifea,  and 
the  red  of  the  Siberian  rivers,  falling  down  into  the 

northern 


(c)  In  1296  the  Baltic  was  frozen  from  Gothland  to  Sweden.  (Incerti  aufioris  Annates Denor.  in  Wejlphalii 
monument.  Ctmbr.  t.  i.  p.  1392. 

In  1306  the  Baltic  was,  during  fourteen  weeks,  covered  with  ice  between  all  the  Danifh  and  Swedifh  iflands* 
( Ludwig,-  reliquiee,  MSS .  t.  ix.  p.  170.} 

In  1323  there  was  a  road  for  foot-paffengers  and  horfemen  over  the  ice  on  the  Baltic  during  fix  weeks,* 
fid.  ibid,) 

In  1349,  people  walking  over  the  ice  from  Stralfund  to  Denmark.  (Incerti  au8.  cit.  ap.  Ludwig,  t.  ix.  p.  18 1.) 

In  1408  the  whole  fea  between  Gothland  and  Oeland,  and  likewife  between  Rodock  and  Gezoer,  was  frozen. 
(id.  ibid.) 

In  1423  the  ice  bore  riding  from  Pruffia  to  Lubec.  (Crantzii  Vandal.  1.  x.  c.  40.)  The  whole  fea  was  co* 
vered  with  ice  from  Mecklenburg  to  Denmark.  ( lncert .  auB.  ap.  Ludwig .  t.  ix.  p.  125.) 

In  1461  (fays  NicoL  Marf challus  in  Annal  Herul.  ap.  IVeJlphal.  t.  i.  p.  261.)  Tanta  erat  hyems,  ut  concrete 
gelu  ocean©  plaudris  miffia  paffuum  fupra  CCC  merces  ad  ultimam  Thylen  (Iceland)  et  Orcades  veherentur  e 
Germania  tota  pene  bruma. 

In  1545  the  fea  between  Rodock  and  Denmark,  and  likewife  between  Fionia  and  Sealand,  was  thus  frozen,, 
that  the  people  travelled  over  the  ice  on  foot,  with  fledges  to  which  horfes  and  oxen  were  put.  (Anonym,  ap • 
Ludwig .  t.  ix.  p.  176.) 

In  1294  the  Cattegat  or  fea  between  Norway  and  Denmark  was  frozen ;  that  from  Oxflo  in  Norway,  they 
could  travel  on  it  to  Jutland.  (Strc/ow  Citron,  Juth\hnd}  p.  148.} 
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northern  ocean,  have  their  fources  in  480  and -  «P  nor*  upon  a  fmaller  fcalc 
latitude,  where  the  climate  is  mild  and  capable  of  p  * 
ducing  corn  of  all  kinds.  All  the  rivers  of  this ,  great 
continent  increafing,  thefe  great  rivers  have  hkew.fe  their 
fources  in  mikl  and  temperate  climates,  and  the  mam 
direftion  of  their  courfe  is  from  fouth  to  north  ;  and 
the  coaft  of  the  northern  ocean,  not  reckoning  its  finu- 
ofities,  runs  in  general  weft  and  eaft.  The  finall  rivers 
which  are  formed  in  high  latitudes  have,  properly  fpeak- 
ing,  no  fources,  no  fprings,  but  carry  off  only  the  wa¬ 
ters  generated  by'the  melting  of  fnow  in  fpnng,  and  by 
the  fall  of  rain  in  the  fhort  fummer,  and  are  for  the 
greateft  part  dry  in  autumn.  And  the  reafon  of  this 
phenomenon  is  obvious,  after  confidenng  the  conititu- 
'  of  the  earth  in  thofe  high  northern  climates.  At 
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but  will  not  anfwer  if  undertaken 
large;  and,  vice  verfa,  machines  and  experiments 


Pole. 


at  large;  and,  vice  verju,  "  r 

executed  upon  a  fmall  fcale  will  not  produce  the  effect 
which  they  certainly  have  when  made  in  a  more  enlar¬ 
ged  manner.  A  few  years  ago  an  experiment  made 
the  dyeing  of  fcarlet,  did  not  fucceed  when  under- 


tion 


Yakutfk,  in  about  62°  north  latitude,  the  foil  is  eter- 
nally  frozen,  even  in  the  height  of  fummer,  at  the  depth 
of  three  feet  from  the  furface.  In  the  years  1685  and 
*686 ,  an  attempt  was  made  to  dig  a  well ;  and  a  man, 
by  great  and  indefatigable  labour,  continued  during  two 
fummer-feafons,  and  fucceeded  fo  far  in  this  laborious 
talk,  that  he  at  lalt  reached  the  depth  of  91  feet ;  but 
the  whole  earth  at  this  depth  was  frozen,  and  he  met 
with  no  water  }  which  forced  him  to  defift  from  fo  fruit- 
lefs  an  attempt*  And  it  is  eafy  to  infer  from  hence 
how  impofiible  it  is  that  fprings  fhould  be  formed  in  the 
womb  of  an  eternally  frozen  foil* 

,  “  The  argument,  therefore,  is  now  reduced  to  this, 
That  fait  water  does  not  freeze  at  all ;  or,  if  it  does,  the 
ice  contains  briny  particles.  But  we  have  already 
produced  numbcrlefs  inHances,  that  the  fea  does 
freeze  ;  nay,  Crantz  allows,  that  the  flat  pieces  of  ice 
are  fait ,  becaufe  they  were  congealed  from  feu-water.  We 
begleave  to  add  a  few  decifive  fads  relative  to  the  free¬ 
zing  of  the  Tea*  Barentz  obferves  in  the  year  1596, 
September  the  16th,  the  fea  froze  two  fingers  thick, 
-and  next  night  the  ice  was  as  thick  again.  This  hap¬ 
pened  in  the  midft  of  September  ;  what  effect  then 
mull  the  intenfe  froH  of  a  night  in  January  not  pro¬ 
duce  ?  When  Captain  James  wintered  in  Charleton’s 
Ifle,  the  fea  froze  in  the  middle  of  December  1631. 
It  remains,  therefore,  only  to  examine,  whether  the 
ice  formed  in  the  fea  muft  neceffarily  contain  briny 


particles.  And  here  I  find  myfelf  in  a  very  difagtee- 
able  dilemma ;  for  during  the  intenfe  frofl  of  the  win¬ 
ter  in  1776,  two  fets  of  experiments  were  made  on  the 
freezing  of  fea-water,  and  publifhed,  contradi&ing  one 
another  almoH  in  every  material  point.  The  one  by 
Mr  Edward  Nairne  F.  R.  S.  an  ingenious  and  accurate 
obferver ;  the  other  by  Dr  Higgins,  who  reads  lec¬ 
tures  on  chemiilry  and  natural  philofophy,  and  confe- 
quentiy  mull  be  fuppofed  to  be  well  acquainted  with 
the  fubjeft.  I  will  therefore  Hill  venture  to  confider 
the'queliion  as  undecided  by  tlrefe  experiments,  and 
content  myfelf  with  making  a  few  obfervations  on 
them  :  but  previoufly  I  beg  leave  to  make  this  gene¬ 
ral  remark,  that  thofe  who  are  well  acquainted  with 
mechanics,  chemiilry,  natural  philofophy,  and  the  va¬ 
rious  arts  which  require  a  nice  obfervation  of  minute 
circumHances,  need  not  be  informed,  that  an  experi¬ 
ment  or  machine  fucceeds  often  very  well  when  made 


q n  tne  eyeing  01  ^  - ~ ; ■ 

taken  on  a  fmall  fcale,  whereas  it  produced  the  defired 
effect  when  tried  at  a  dyer’s  lioufe  with  the  large  ap¬ 
paratus  ;  and  it  evidently  confirms  the  above  affertion, 
which  I  think  I  have  a  right  to  apply  to  the  freezing 
of  falt-water.  It  is  therefore  probable,  that  the  ice 
formed  in  the  ocean  at  large,  -  ins  a  higher  latitude,  and 
in  a  more  intenfe  degree  of  cold,  whereof  we  have  110 
idea  here,  may  become  folid,  and  free  from  any  briny 
particles,  though  a  few  experiments  made  by  Dr 
Higgins,  in  his  houfe,  on  the  freezing  of  falt-water, 
produced  only  a  loofe  fpongy  ice  filled  with  briny  par¬ 
ticles.  *8 

«  The  ice  formed  of  fea-water  by  Mr  Nairne  was  Refute  of  # 
very  hard,  3?  inches  long,  and  2  inches  in  diameter  * 

it  follows  from  thence,  that  the  wafhing  the  outiide  ofm*mson 
this  ice  in  frefli  water,  could  not  affect  the  infide  ol  a  this  £ub* 
hard  piece  of  ice.  This  ice  when  melted  yielded  frefh  je&. 
water,  which  was  fpecifically  lighter  than  water  which 
was  a  mixture  of  rain  and  fnow-water,  and  next  in 
lightnefs  to  diftilled  water.  Had  the  ice  thus  obtains 
ed  not  been  frefh,  the  refiduum  of  the  fea-water,  af¬ 
ter  this  ice  had  been  taken  out,  could  not  have  been 
fpecifically  heavier  than  fea-water,  which,  however, 
was  the  cafe  in  Mr  Nairne’s  experiment.  It  feems, 
therefore,  in  my  opinion,  evident  from  hence,  that 
falt-water  does  freeze,  and  has  no  other  briny  par¬ 
ticles  than  what  adhere  to  its  out  fide.  All  this  per-  * 
feflly  agrees  with  the  curious  fadl  related  by  Mr  A- 
danfon  (d),  who  had  brought  to  France  two  bottles  of 
fea-water,  taken  up  in  different  parts  of  the  ocean,  in 
order  to  examine  it,  and  to  compare  its  faltnefs,  when 
more  at  leifure  ;  but  both  the  bottles  containing  the 
falt-water  were  burft  by  being  frozen,  and  the  water 
produced  from  melting  the  ice  proved  perfectly  frefh. 

This  fact  is  fo  fairly  Hated,  and  fo  very  natural,  that 
I  cannot  conceive  it  is  neceffary  to  fuppofe,  with¬ 
out  the  leafl  foundation  for  it,  that  the  bottles  were  chan - 
ged,  or  that  Mr  Adanfon  does  not  mention  the  circumjlance 
by  which  the  fea-water  was  thus  altered  upon  its  being  dif- 
folved :  for  as  he  exprefsly  obferves  the  bottles  to  have 
been  buril,  it  is  obvious  that  the  concentrated  briny 
parts  ran  out,  and  w'ere  entirely  drained  frorljthe  ice, 
which  was  formed  of  the  frefh  water  only.  ^  _ 

“  The  ice  formed  by  Dr  Higgins  from  fea-water, 
conjijled  of  1 1 An  lamina:,  adhering  to  each  other  weakly « 

Dr  Higgins  took  out  the  frozen  ice  from  the  veffels 
wherein  lie  expofed  the  fea-water,  and  continued  to  do 
fo  till  the  remaining  concentrated  fea-water  began  to 
form  cryflals  of  fea-falt.  Both  thefe  experiments,  there¬ 
fore,  by  no  means  prove  what  the  Docffor  intended  to 
infer  from  thence  ;  for  it  was  w  rong  to  take  out  fuch 
which  only  conjijled  of  thin  lamina,  adhering  to  each 


other  weakly.  Had  he  waited  with  patience,  he  would 
have  obtained  a  hard  ice  as  well  as  Mr  Nairne,  w'hich, 
by  a  more  perfedl  congelation,  w'ould  have  excluded 

the 


(d)  Second  Supplement  to  the  Probability  of  reaching  the  North  Pole,  p.  119. 
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the  briny  particles  intercepted  between  the  thin  lam'mt, 
adhering  to  each  other  ‘weakly  ;  and  would  have  connect¬ 
ed  the  lamina:,  by  others  formed  by  frefh  water.  The 
Doctor  found  afterwards,  it  is  tnie,  thicker  and  fome- 
what  more  foil'd  ice  :  but  the  fea-water  had  already  been 
fo  much  concentrated  by  repeated  congelations,  that  it 
is  no  wonder  the  ice  formed  in  it  became  at  lift  brack- 
ilh  .  il  ihould  feein,  then,  that  no  concluiive  arguments 
can  be  drawn  from  thefe  experiments. 

“  There  are  two  other  objeftions  againft  the  for¬ 
mation  of  the  ice  in  the  great  ocean.  The  firfl  is  taken 
from  the  immenfe  bulk  and  fize  of  the  ice  maffes  form¬ 
ed  in  the  ocean,  which  is  the  deepejl  mnfs  of  water  we 
know  of.  But  it  has  been  experimentally  proved,  that  in 
the  midft  of  fummer,  in  the  latitudes  of  55°,  550  26',  and 
64°  fouth,  at  1 00  fathoms  depth,  the 'thermometer  ftood 
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of  feveral  yards  in  thicknefs,  which  grow  more  and 


at  34  y  34  i  and  32°  J  and  that  in  all  inftances,  the  dif¬ 


ference  between  the  temperature  at  top  and  ioo  fa¬ 
thoms  depth  never  exceeded  four  degrees  of  Fahren¬ 
heit  s  thermometer,  or  that  t lie  temperature  of  the  air 
did  not  differ  five  degrees  from  that  of  the  ocean  at 
100  fathom  deep.  If  we  now  add  to  this,  that  be¬ 
yond  the  71O  fouth  the  temperature  of  the  air  and 
ocean  muff  be  ftill  colder,  and  that  the  rigours  of  an  an- 
tar£lic  winter  are  certainly  more  than  fufficient  to  cool 
the  ocean  to  28*4,  which  is  requifite  for  congealW 
the  aqueous  particles  in  it  ;  if  we  moreover  confider, 
that  thefe  fevere  frofts  are  continued  during  fix  or  eight 
months  of- the  year,  we  may  eafily  conceive  that  there 
is  time  enough  to  congeal  large  and  extenfive  maffes  of 
ice.  Lut  it  is  likewife  certain,  that  there  is  more  than 
one  way  by  which  thofe  immenfe  ice  maffes  are  formed 
We  fuppofe  very  juftly,  that  the  ocean  does  freeze,  ha¬ 
ving  produced  fo  many  infiances  of  it ;  we  allow  like¬ 
wife,  that  the  ice  thus  formed  in  a  calm,  perhaps  does 
not  exceed  three  or  four  yards  in  thicknefs ;  a  florm 
probably  often  breaks  fuch  an  ice-field,  which  Crantz 
allows  to  be  200  leagues  one  way  and  80  the  other  - 
the  preffure  of  the  broken  fragments  againft  one  anol 
ther  frequently  fets  one  upon  the  other  piece,  and  they 
freeze  in  that  manner  together;  feveral  fuch  double 
pieces,  thrown  by  another  preffure  upop  one  another, 
form  at  laft  large  maffes  of  miles  extent,  and  of  20 
40,  60,  and  more  fathoms  thicknefs,  or  of  a  great 
hulk  or  height.  Martens,  in  his  defeription  of  Spitz- 
bergen,  remarks,  that  the  pieces  of  ice  caufe  fo  great 
a  noife  by  their  fhock,  that  the  navigators  in  thofe  re¬ 
gions  can  only  with  difficulty  hear  the  words  of  thofe 
that  fpeak  ;  and  as  the  ice-pieces  are  thrown  one  upon 
another,  ice-m®untains  are  formed  by  it.  And  4  ob- 
ferved  very  frequently,  in  the  years  1772  and  1775 
when  we  were  among  the  ice,  maffes  which  had  the 
moft  evident  marks  of  fuch  a  formation,  being  compo- 
fed  of  ft  rata  of  fome  feet  in  thicknefs.  This  is  in  fome 

r°nfirmed  by  the  ftate  !n  which  Coffack 
Markoff  found  the  ice  at  the  diftanceof  420  miles  north 
from  the  Siberian,  coafts.  The  high  maffes  were  not 
,  nc  as  ls  lufpedtedin  the  Second futplement  to 

the  probability  of  reaching  the  north  pole,  p.  14.3-1  *  r 
the  land,  under  the  high  cliffs,  but  for  out  at  fea ;  and 
when  thefe  ice  mountains  were  climbed  by  Markoff 
nothing  but  ice,  and  no  veftiges  of  land,  appeared  as 
far  as  the  eye  could  reach.  The  high  climates  near 
the  poles  are  hkewife  fubjed  to  heavy  falls  of  fnow 


more  compad,  and  by  thaws  and  rain  are  formed  in¬ 
to  folid  ice,  which  increafe  the  ftupendous  fize  of  the 
floating  ice  mountains. 

Yheficond  obje6lion  againft  the  freezing  of  the 
ocean  into  fuch  ice  as  is  found  floating  in  it,  is  taken 
from  the  opacity  of  ice  formed  in  fait  water  ;  becaufe 
the  largeft  mafles  are  commonly  tranfparent  like  cry- 
ftal,  with  a  fine  blue  tint,  caufed  by  the  refledion  of 
the  lea.  This  argument  is  very  fpecibus,  and  might 
be  deemed  unanfwerable  by  thofe  who  are  not  ufed  to 
cold  winters  and  their  effeds.  But  whofoever  has- 
[pent  feveral  winters  in  countries  which  are  fubjed  to 
intenfe  frofts,  will  find  nothing  extraordinary,  or  diffi- 
cult  in  this  argument  :  for  it  is  a  well-known  fad  in 
cola  countries,  that  the  ice  which  covers  their  lakes 
and  it  vers  is  often  opaque,  efpecially  when  the  froft 
lets  m,  accompanied  by  a  fall  of  fnow ;  for,  in  thofe 
inftances,  the  ice  looks,  before  it  hardens,  like  a  dough 
or  pafte,  and  when  congealed  it  is  opaque  and  white  ; 
however,  in  fpring,  a  rain  and  the  thaw,  followed  by 
iroity  nights,  change  the  opacity  and  colour  of  the  ice, 
and  make  it  quite  tranfparent  and  colourlefs  like  a  cry- 
.  °ut,  ia  cafe  the  thaw  continues,  and  it  ceafes 
entirely  to  freeze,  the  fame  tranfparent  ice  becomes 
iott  and  porous,  and  turns  again  entirely  opaque.  This 
I  believe  may  be  applicable  to  the  ice  feen  by  us  in 
the  ocean.  The  field-ice  was  corhmonly  opaque  ;  fome 
of  the  large  maffes,  probably  drenched  by  rain,  and  fro¬ 
zen  again,  were  tranfparent  and  pellucid  ;  but  the  fmall 
fragments  of  loofe  ice,  formed  by  the  decay  of  the  large 
mafles,  and  foaked  by  long-continued  rains,  we  found  to 
be  porous,  foft,  and  opaque. 

“  It  is  likewife  urged  as  an  argument  againft  the 
ormation  of  ice  in  the  ocean,  that  it  always  requires 
land  in  order  to  have  a  point  upon  which  it  may  be 
fixed.  Firft,  I  obferve,  that  in  Mr  Nairne’s  experi¬ 
ments,  the  ice  was  generated  on  the  furface,  and  was 
.  (hooting  cryftals  downwards:  which  evidently 
evinces,  in  my  opinion,  that  ice  is  there  formed  or  ge- 
iterated  where  the  mtenfeft  cold  is;  as  the  air  fooner 
cools  the  furface  than  the  depth  of  the  ocean,  the  ice 
.  (hoots  naturally  downwards,  and  cools  the  ocean  more 
and  more  by  which  it  is  prepared  for  further  conge¬ 
lation.  I  fuppofe,  however,  that  this  happens  always 
during  calms,  which  are  not  uncommon  in  high  lati¬ 
tudes  as  we  experienced  in  the  late  expedition!  Nor 
does  land  feem  abfolutely  neceffary  in  order  to  fix  the 
ice ;  for  this  may  be  done  with  as  much  eafe  and  pro- 
pnety  to  the  large  ice  mountains  which  remain  undif- 
folved  floating  ,n  the  ocean  in  high  latitudes ;  or  it  may, 
perhaps,  not  be  improper  to  fuppofe,  that  the  whole 
polar  region,  from  80"'  and  upwards,  in  the  fouthem 
hemifphere  remains  a  folid  ice  for  feveral  years  toge¬ 
ther,  .  to  which  yearly  a  new  circle  of  ice  is  added,  and 
ot  winch,  however,  part  is  broken  off  by  the  winds 
and  the  return  of  the  mild  feafon.  Wherever  the  ice- 
floats  m  large  maffes,.  and  fometimes  in  compaft  bo¬ 
dies  formed  of  an  infinite  number  of  fmall  pieces,  there 
it  is  by  no  means  difficult  to  freeze  the  whole  into  one 
piece  for  amongft  the  ice  the  wind  has  not  a  power- 
of  raffing  high  and  great  waves.  This  circumftance 
was  not  entirely  unknown  to  the  ancients  ;  and  it  is 
prooable  they  acquired  this  information  from  the  native* 
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t  pnul  and  from  the  Britons  and  other  nor- 

zen,  the  dead,  the  1  ~y,  concrete  lea, 

,h«y  gave  it  <he  »™ T]  “Z'd  «y  «■ 

„d  ..»./■«, It'S.  nSnta  «M  com, tact  the  foil 

markable,  m  _  ^  t^e  waters  become  fud- 
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obferve,  that  it  cannot  poffibly  „  J 

Piafida  and  Cbatanga  more  rce  r'uiM.e  focrr'cd, 
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te  be0tmo“  M  ATS^X.  <*•’ ,  N»r 

between  thefe  two  fivers  there  is  the  Fomontory^ 
Taimura,  which  runs  out  to  the  latitude  of  7  > 

it  Tnd  which  of  -  neceffity  mull  obltruft  the  d.fperfion 
of  the  ice  ;  and  that  it  a&ually  does  fo  is  in  fome  de¬ 
cree  probable,  becaufe  in  one  of  the  Ruffian  voyages 
above-mentioned  the  eallern  mouth  of  the  Lena  was 
quite  free,  when  the  weftern  ones  were  entirely  choake 
Z  with  ice.  Now  the  mouth  of  the  Yana  lies  feveral 
degrees  to  the  eaftward  of  the  Lena:  confequently, 
when  the  ice  comes  eallward  from  the  Cape  of  Tarnura, 
it  mull  nccelfarily  fill  all  that  fea  to  the  latitude  of  78 
and  upwards ;  but  the  Coffack  Markoff,  if  he  pro- 
ceeded  directly  north,  could  not  be  farther  than  the 
promontory  of  Taimura,  and  confequently  Hill  enve¬ 
loped  among,  the  ice.  Befides,  we  are  certain,  that  the 
fea  in  78°  is  not  at  all  frozen  into  a-  folid  cake  m  fome 
places,  fince  Lord  Mulgnve,  in  i773>  reached  8 1°. 
My  Forfter’s  argument,  therefore,  either  proves  nothing, 
or  it  proves  too  much.  If  it  proves,  that  about  the 
middle  of  the  eaftern  continent  the  cold  is  fo  mtenfc 
that  a  fufficient  quantity  of  ice  is  formed  to  obfirud 
the  navigation  for  feveral  hundred  miles  round,  this 
proves  nothing  ;  becaufe  we  knew  before  that  this  muft 
b«  the  cafe  ;  But  if  it  proves,  that  the  fea  muft  be  un- 
..iiavigable  by  reafon  of  ice  all  round  the  globe  at  78° 
N.  L.  this  is  too  much ;  becaufe  we  certainly  know, 
that  in  1773  Lord  Mulgrave  reached  the  latitude  of  8i°. 
However,  though  it  fhould  be  allowed  that  the  fea 
is  quite  clear  all  the  way  to  the  pole,  it  muft  be  a 
very  great  uncertainty  whether  any  fliip  could  by  that 
way  reach  the  Eaft  Indies  j  becaufe  we  know  that  it 
muft  fail  down  between  the  continents  of  Afia  and 
America,  through  that  ftrait  whofe  mouth  muft  often 
be  blocked  up  with  ice  driving  eaftward  along  the  con¬ 
tinent  of  Afia. 

The  fouth  pole  is  ftill  more  inaccefiible  than  the  north 
pole  ;  for  the  ice  is  found  in  much  lower  fouthern  than 
northern  latitudes.  Upon  this  fubjed  M.  Pages  fpeaks 
thus:  “  Having  in  former  voyages  (fays  he)  vifited 
many  parts  of  the  terraqueous  globe  in  different  lati¬ 
tudes,  I  had  opportunities  of  acquiring  a  confiderable 
knowledge  of  climate  in  the  torrid  as  well  as  in  the  tem¬ 
perate  divifions  of  the  earth.  In  a  fubfequent  voyage 
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I  made  it  my  duhhcio  .u  ^  — ,  .  c  ,  n 

fpeftlng  the  reputed  inhofpitable  genius  of  the  South 

Seas  :  and  upon  my  return  from  that  expedition  I  en-, - ^ 

tenained  not  the  fmalleft  doubt  that  there  exifts  a  pe¬ 
culiar  and  perpetual  rigour  in  the  fouthern  htmifphere. 

(See  his  Travels  round  the  World,  v.  m.  tranflated  from 
the  French,  and  printed  at  London,  l79\f°r  Murray.) 

This  fuperior  degree  of  cold  has  by  many  been  fuppofeu 
to  proceed  from  a  greater  quantity  of  land  about  the 
Uh  th..  .he  north  pole  *  ,  »nd  .he  ^ 

continent  in  thefe  regions  prevailed  almoll  umyeiial  y, 

infomuch  tliat  many  have  fought  for  it,  but  hitherto  1  and  Cook’i 
vain.  See  the  articles  Cook’s  Difioveries,n  38—49.  and  Oj/W-J 
n»  68.  and  69.  Sovrfi-Sea,  and  T errj  Aujlrahs.  n  38,  &c. 

Magnate  Pole.  See  Magnet,  Magnetism,  $  4. 
p.  432.  and  p.  441,  an<^  Variation. 

North  Pole.  Sec  Pole.  -  ... 

Pole- Axe,  a  fort  of  hatchet  nearly  refemblmg  a 
battle-axe,  having  an  handle  about  15  inches  in  length, 
and  being  fumilhed  with  alharp  point  or  claw,  bending 
downwards  from  the  back  of  its  head  ;  the  blade  where- 
of  Is  formed  like  that  of  any  other  hatchet.  It  is  prin¬ 
cipally  employed  in  fea-fights  to  cut  away  and  deltroy 
the  rigging  of  any  adverfary  who  endeavours  to  board. 

Pole-axes  are  alfo  faid  to  have  been  fuccefsfully  ufed 
on  fome  occafions  in  boarding  an  enemy,  whofe  fules 
were  above  tbofe  of  the  boarder.  This  is  executed  by 
detaching  feveral  gangs  to  enter  at  different  parts  ol  the 
{hip’s  length,  at  which  time  the  pole-axes  are  forcibly 
driven  into  her  fide,  one  above  another,  fo  as  to  iorm 
a  fort  of  fcaling-ladders. 

Pole  Cat.  See  Mustela. 


Pole  Star.  See  Astronomy,  n°  3.  17.  and  39. 


POLEIN,  in  Englilh  antiquity,  is  a  fort  of  Ihoe, 
fhai-p  or  picked  at  the  point.  This  falhion  took  its 
rife  in  the  time  of  king  William  Rufus ;  and  the  picks 
were  fo  long,  tliat  they  were  tied  up  to  the  knees 
with  filver  or  golden  chains.  They  were  forbidden  by 
Hat.  an.  4  Edw.  IV.  cap.  7.  Tuncfluxus  crmium,  tunc 
luxus  vejlium,  tuncWuS'  calceorum  cum  arcuatis  aculets 
inventus  eft.  Malmeib.  in  Will.  ii. 

POLEMARCHUS  was  a  magiftrate  at  Athens, 

Mho  had  under  his  care  all  the  ftrangers  and  fojoumers 
in  the  city,  over  whom  he  had  the  fame  authonty  that 
the  archon  had  over  the  citizens.  It  was  his  duty  to  pMtr% 
offer  a  folemn  facrifice  to  Enyalus  (faid  to  be  the 
with  Mars,  though  others  will  have  it  that  he  was  only  A  1 
one  of  his  attendants),  and  another  to  Diana,  furnamed 
AypoU [«,  in  honour  of  the  famous  patriot  Harmodius. 

It  was  alfo  his  bufmefs  to  take  care  that  the  children  ot 
thofe  that  had  loll  their  lives  in  the  fervice  of  their  coun. 
try  fhould  be  provided  for  out  of  the  public  treafury. 

POLEMICAL,  in  matters  of  literature,  an  apel- 
lation  given  to  books  of  controverfy,  efpecially  thofe 

in  divinity.  .  ’ 

POLEMO,  who  fncceeded  Xenocrates  in  the  m- 
reaion  of  the  academy,  was  an  Athenian  of  diftm- 
guifhed  birth,  and  in  the  earlier  part  of  his  life  a 
man  of  loofe  morals.  The  manner  in  which  he  was 
reclaimed  from  the  purfuit  of  infamous  pleafures,  and 
brought  under  the  difeipline  of  philofophy,  affords  a 
memorable  example  of  the  power  of  eloquence  emp  oye 
in  the  caufe  of  virtue.  His  hiftory  is  thus  related  by 
Dr  Enfield  :  “  As  he  was,  one  morning  about  the 

rifing  of  the  fun,  returning  home  from  the  revels  o  j 
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night,  clad  In  a  loofe  robe,  crowned  with  garlands, 
Rrongly  perfumed,  and  intoxicated  with  wine,  he  pafled 
by  the  fchool  of  Xeuocrates,  and  faw  him  furrounded 
with  his  difciples.  Unable  to  refill  fo  fortunate  an  op¬ 
portunity  of  indulging  his  fportive  humour,  he  rulhed 
without  ceremony  into  the  fchool,  and  took  his  place 
among  the  philofophers.  The  whole  affembly  was 
aRoniflied  at  this  rude  and  indecent  intrufion,  and  all 
but  Xenocrates  difeovered  figns  of  refentment.  Xeno- 
-cratcs,  however,  preferved  the  perfect  command  of  his 
countenance  ;  and  with  great  prefence  of  mind  turned 
his  difeourfe  from  the  fubjeCt  on  which  he  was  treating 
to  the  topics  of  temperance  and  modelly,  which  he  re¬ 
commended  with  fuch  flrength  of  argument,  and  energy 
of  language,  that  Polemo  was  conflrained  to  yield  to 
the  force  of  conviction.  In  Read  of  turning  the  philo- 
fopher  and  his  doCtrine  to  ridicule,  as  he  at  firR  intended, 
he  became  fenfible  of  the  folly  of  his  former  conduCt ; 
was  heartily  alhamed  of  the  contemptible  figure  which 
he  had  made  in  fo  refpedtable  an  aflembly ;  took  his 
garland  from  his  head ;  concealed  his  naked  arm  under 
his  cloak  ;  afTumed  a  fedate  and  thoughtful  afpedt ;  and, 
in  Ihort,  refolved  from  that  hour  to  relinquilh  his  licen¬ 
tious  pleafures,  and  devote  himfelf  to  the  purfuit  of 
wifdom.  Thus  was  this  young  man,  by  the  powerful 
energy  of  truth  and  eloquence,  in  an  in  Rant  conveited 
Trom  an  infamous  libertine  to  a  refpedtable  philofopher. 
In  fuch  a  fudden  change  of  charadter  it  is  difficult  to 
avoid  palling  from  one  extreme  to  another.  Polemo, 
after  his  reformation,  in  order  to  brace  up  his  mind  to 
the  tone  of  rigid  virtue,  conRantly  pradtifed  the  fevereR 
auRerity  and  moR  hardy  fortitude.  •  From  the  thirtieth 
year  of  his  age  to  his  death  he  drank  nothing  but  water. 
When  he  fuffered  violent  pain,  he  Ihowed  no  external 
fign  of  anguifh.  In  order  to  preferve  his  mind  undif- 
turbed  by  paffion,  he  habituated  himfelf  to  fpeak  in  an 
•uniform  tone  of  voice,  without  elevation  or  depreffion. 
The  auRerity  of  his  manners  was,  however,  tempered 
with  urbanity  and  generofity.  He  was  fond  of  folitude, 
and  palled  much  of  his  time  in  a  garden  near  his  fchool. 
He  died,  at  an  advanced  age,  of  a  confumption.  ’  Of 
his  tenets  little  is  faid  by  the  ancients,  becaufe  he  Rridtly 
adhered  to  the  doctrine  of  Plato.” 

POLEMONIUM,  Greek  Valerian,  or  Jacob's 
Ladder :  A  genus  of  the  monogynia  order,  belonging 
to  the  pentandria  clafs  of  plants;  and  in  the. natural 
method  ranking  under  the  29th  order,  Campanacea . 
The  corolla  is  quinquepartite  ;  the  Ramina  inferted  into 
feales,  which  clofe  the  bottom  of  the  corolla ;  the  Rig- 
ma  is  trifid  :  the  capfule  bRocular  fuperior.  There  are 
two  fpecies,  of  which  the  moll  remarkable  is  the  ccerii* 
leum,  with  an  empalement  longer  than  the  flower.  It 
grows  naturally  in  fome  places  of  England  :  however, 
its  beauty  lias  obtained  it  a  place  in  the  gardens.  There 
are  three  varieties ;  one  with  a  white,  another  with  a 
blue,  and  another  with  a  variegated  flower ;  alfo  a  kind 
with  variegated  leaves.  They  are  eafily  propagated  by 
feeds  ;  but  that. kind  with  variegated  leaves  is  preferved 
by  parting  its  roots,  bccaufe  the  plants  railed  from  feeds 
would  be  apt  to  degenerate  and  become  plain. 

POLEMOSCOPE,  .in  optics,  the  fame  with  Opera- 
glass.  See  Dioptrics,  p.  37.  col.  1<  par.  3. 

POLENBUllG  (Cornelius),  an  excellent  painter  - 
of  little  landfcapes  and  figures,  was  born  at  Utrecht  in 
<1586,  and  educated  under  Blomaert,  whom  he  foon 
Vo  l.  XV.  Part  I. 
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quitted  to  travel  into  Italy  ;  and  Rudied  for  a  long  time  IVeron 
in  Rome  and  Florence,  where  lie  formed  a  Ryle  en-^  H  ■ 
tirely  new,  which,  though  preferable  to  the  Flemifli,  is  °  ia^ 1  ,g*; 
unlike  any  Italian,  except  in  his  having  adorned  his 
landfcapes  with  ruins.  There  is  a  varnifhed  fmoothnefs 
and  finifhing  in  his  pictures,  that  render  them  always 
pleafing,  though  fimple  and  too  nearly  refembling  one 
another.  The  Roman  cardinals  were  charmed  with 
the  neatnefs  of  his  wrorks,  as  was  alfo  the  great  duke ; 
but  could  not  retain  him.  He  returned  to  Utrecht, 
andpleafed  Rubens,  who  had  feveral  of  his  performances. 

King  Charles  I.  invited  him  to  London,  where  he  ge¬ 
nerally  painted  the  figures  in  Steenwyck’s  perfpeCtives  : 
but  the  king  could  not  prevail  on  him  to  fix  here  ;  for 
after  Raying  only  four  years,  and  being  handfomely  re¬ 
warded  by  his  majefly  for  feveral  pieces  which  he  pet- 
formed  for  him,  lie  returned  to  Utrecht,  and  died 
there  at  the  age  of  74.  His  works  are  veiy  fearcc 
and  valuable.  - 

POLERON,  one  of  the  Banda  or  nutmeg  iflands 
in  the  EaR  Indies.  This  was  one  of  thofe  fpice  iflands 
which  put  themfelves  under  the  protection  of  the  Eng- 
lifh,  and  voluntarily  acknowledged  James  I.  king  of 
England  for  their  fovereign  ;  for  which  reafon  the  na¬ 
tives  of  this  and  the  reR  of  the  iflands  were  murdered 
or  driven  thence  by  the  Dutch,  together  with  the 
Englifh. 

POLESIA,  a  province  of  Poland,  bounded  by  Po- 
lachio  and  Proper  Lithuania  on  the  north,  and  by  Vol- 
liinia  on  the  foutli.  It  is  one  of  the  palatinates  of  Li¬ 
thuania,  and  is  commonly  called  Brejcia,  and  its  capital 
is  of  this  name.  It  is  full  of  foreRs  and  lakes. 

POLESINO-de-Rovigo,  zrprovince  of  Italy,  in  the 
republic  of  Venice,  lying  to  the  north  of  the  river  Po ; 
and  bounded  on  that  fide  by  the  Paduan,  on  the  fouth 
by  the  Fcrrarefe,  on  the  eaR  by  Degado,  and  011  the 
weft  by  the  Veronefe.  It  is  45  miles  in  length,  and 
1 7  in  breadth,  and  is  a  fertile  country.  Rovigo  is  the 
capital. 

.  POLETiE  were  ten  magiftrates  of  Athens,  who, 
with  three  that  had  the  management  of  money  allowed 
for  public  fliows,  were  empowered  to  let  out  the  tribute- 
money  and  other  public  revenues,  and  to  fell  confifcated 
€  Rates ;  all  which  bargains  were  ratified  by  their  pre- 
fid  ent,  or  in  his  name.  They  were  by  their  office  alfo 
bound  to  conviCt  fuch  as  had  not  paid  the  tribute  called 
,  and  fell  them  in  the  market  by  auCtion.  The 
market  where  thefe  wretches  were  fold  was  called 

7TMKt>lr^  t  iv  tv  niloiKt y.  * 

POLIANTHES,  the  Tuberose  :  A  genus  of  the 
monogynia  order,  belonging  to  the  hexandria  claf$  of 
plants ;  and  in  the  natural  method  ranking  under  the 
10th  order,  Coronart? .  The  corolla  is  funnel-fliaped, 
incurvated,  and  equal;,  the  filaments  are  *  inferted  top 
the  throat  of  the  corolla  ;  in  the  bottom  of  which  the 
germen  is  fituated.  There  is  but  o*he  fpecies,  eonfiRiW 
of  fome  varieties  ;  all  of  which  being  exotics  of  ten  del- 
quality,  require  aid  of  artificial  heat,- under  flicker  of 
frames  and  glafles,  &c.  to  bring  them  to  flow  er  in  per¬ 
fection  in  this  country.  The  polianthes,  or  tu^eroTe, 
hath  an  oblong,  bulb-like,  tuberous, .white  root;  crown¬ 
ed  with  a  few  long  very  narrow  leaves  ;  aniidfirthem.an 
upright,  ftraight,  film  Rem,  three  or  four  feet  high, 
terminated  by  a  long  fpike  of  large  white,  'flowers  Ar¬ 
ranged  alternately.  The  varieties  are  the  common  tu¬ 
ft  r  bCrofe, 
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bcrofe,  with  Angle  lowers,  — double-flowered, -dwarf- 
{talked, — variegated-leaved.  They  all  flower  uerc  in 
Tune,  July,  and  Auguft :  the  flowers  are  funnel  or  bell 
Kiaped  ;  garnifh  the  upper  part  of  the  Item  in  a  long  . 
fpike,  con  lifting  of  from  io  to  20  or  more  feparate  m 
alternate  arrangements,  the  lower  flowers  opening  hrit, 
which  are  fucceeded  by  thofe  above,  in  regular  order, 
making  in  the  whole  a  molt  beautiful  appearance,  higaly 
enriched  with  a  molt  fragrant  odour.  The  common 
fingle -flowered  tuberofe  is  the  fort  the  mo  ft  common!) 
cultivated,  as  it  generally  blows  the  moft  freely,  and 
poffeffes  the  fmeit  fragrance.  The  double-flowered 
kind  alfo  highly  merits  culture,  as  when  it  blows  fair  it 
makes  a  fingularly  fine  appearance.  I  he  dwarf  and 
the  variegated  kinds  are  inferior  to  the  other  two,  but 
may  be  cultivated  for  variety. . 

All  the  varieties  being  exotics  from  warm  countries, 
although  they  are  made  to  flower  in  great  perfection  in 
our  gardens  by  afliflance  of  hot-beds,  they  will  not 
profper  in  the  open  ground,  and  do  not  increafe  freely 
in  England ;  fo  that  a  fupply  of  the  roots  is  imported 
hither  annually  from  Genoa,  and  other  parts  of  Italy, 
by  mod  of  the  eminent  nurfery  and  feedfmen,  and  the 
Italian  warehoufe-keepers  ;  generally  arriving  in  Febru¬ 
ary  or  March,  tin  ie  enough  for  the  enfumg  dimmer’ s 
bloom  ;  and  are  fold  commonly  at  the  rate  of  twelve  or 
fifteen  fhillings  per  hundred,  being  careful  always  to 
procure  as  large  roots  as  poflible,  for  on  this  depends 
the  fuccefs  of  having  a  complete  blow.  1  hey,  requiring  ■ 
artificial  heat  to  blow  them  in  this  country,  are  planted 
in  pots,  and  plunged  in  a  hot-bed,  under  a  deep  frame 
furnifhed  with  glafs  lights  ;  or  placed  in  a  hot-houfe, 
where  they  may  be  blowed  to  great  perfedlion  with 
little  trouble.  The  principal  feafon  for  planting  them 
,is  March  arid  April :  obferving,  however,  that  in  order 
to  continue  a  long  fucceffion  of  the  bloom,  it  is  proper 
to  make  two  or  three  different  plantings,  at  about  a 
month  interval ;  one  in  March,  another  in  April,  and  a 
third  the  beginning  of  May,  whereby  the  blow  may  be 
continued  from  June  until  September;  obferving,  as 
above-mentioned,  they  may  be  flowered  either  by  aid  of 
u  common  dung  or  bark  hot-bed,  or  in  a  hot-houfe. 

With  refpeft  to  the  propagation  of  thefe  plants,  it 
is  principally  by  offsets  of  the  roots.  The  blowing 
roots  that  are  brought  annually  from  abroad  for  fale  are 
often  furnifhed  with  offsets,  which  ought  to  be  fepaiated 
previous  to  planting.  Thofe  alfo  that  are  planted  here 
in  our  gardens  frequently  furnifh  offsets  fit  for  reparation 
in  autumn  when  the  leaves  decay  :  they  muft  then  be 
preferved  in  fand  all  winter  in  a  dry  fheltered  place  ; 
and  in  the  beginning  of  March,  plant  them  either  in 
a  bed  of  light  dry  earth  in  the  full  ground  j  or,  to  for¬ 
ward  them  as  much  as  poflible,  allow  them  a  moderate 
hot-bed ;  and  in  either  method  indulge  them  with  a 
fhelter  in  cold  weather,  either  of  a  frame  and  lights,  or 
arched  with  hoops  and  occafionally  matted ;  but  let 
them  enjoy  the  full  air  in  all  mild  weather,  giving  alfo 
plenty  of  water  in  dry  weather  during  the  feafon  of 
their  growth  in  fpring  and  fummer.  Thus  let  them 
grow  till  their  leaves  again  decay  in  autumn  :  then  take 
them  up,  clean  them  from  earth,  and  lay  them  in 
fand  till'  fpring  ;  at  which  time  fuch  roots  as  are 
large  enough  to  blow  may  be  planted  and  managed  as 
already  direcled,  and  the  imaller  roots  planted  again  in 
\  nuriery-bed,.  to  have  another  year’s  growth  $  after  - 
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wards  plant  th*m  for  flowering.  The  Egyptians  put  MSwiiJro 
the  flowers  of  tuberofe  into  fweet  oil ;  and  by  this  p  J 
means  give  it  a  moft  excellent  flavour,  fcarce  inferior  to 

oil  of  jafmine.  . 

POLICANDRO,  afmall  lflandm  the  Archipelago, 
feated  between  Milo  and  Morgo.  It  has  no  harbour, 
but  has  a  town  about  three  miles  from  the  fhore  near  a 
huge  rock.  It  is  a  ragged  ftony  illand,  but  yields  as 
much  corn  as  is  fufficient  for  the  inhabitants,  who  con- 
flft  of  about  1 20  Greek  families,  all  Chriftians.  The 
only  commodity  is  cotton  ;  of  which  they  make  napkins, 
a  dozen  of  which  are  fold  for  a  crown.  E.  Long.  35.  25. 

N.  Lat.  36.  36. 

POLIO  ASTRO,  an  epifcopal  town  of  Italy,  in  the 
kingdom  of  Naples,  and  in  the  Hither  Principato  ;  but 
now  almoft  in  ruins,  for  which  reafon  the  bifhop  refides  " 
in  another  town.  E.  Long.  15*  4^*  N.  Lat.  40.  2 6. 

POLICY,  or  Polity,  in  matters  of  government. 

See  Polity. 

Policy  of  Infur  ance,  or  AJfurance ,  of  {hips,  is  a  con¬ 
trail  or  convention,  whereby  a  perfon  takes  upon  him- 
felf  the  rifles  of  a  fea-voyage  ;  obliging  himfelf  to  make 
good  the  loflls  and  damages  that  may  befal  the  veflfel, 
its  equipage,  tackle,  vi&ualling,  lading,  &c.  either  from 
tempefts,  {hipwrecks,  pirates,  fire,  war,  reprifals,  in  part 
or  in  whole  ;  in  confideration  of  a  certain  fum  of  feven, 
eight,  or  ten  per  cent .  more  or  lefs  according  to  the  rifk 
run  ;  which  fum  is  paid  down  to  the  aflurer  by  the  af- 
furee  upon  his  figning  the  policy.  See  Insurance. 

POLIDORO  da  Caravaggio,  an  eminent  painter, 
born  at  Caravaggio  in  the  Milanefe  in  1492.  He  went 
young  to  Rome,  where  he  worked  as  a  labourer  in 
preparing  ftucco  for  the  painters  ;  and  was  fo  animated 
by  feeing  them  at  work  in  the  Vatican,  that  he  folicited 
fome  of  them  to  teach  him  the  rules  of  defigning.  He 
attached  himfelf  particularly  to  Maturino,  a  young  Flo¬ 
rentine  ;  and  a  fimilarity  in  talents  and  tafte  producing 
a  difinterefted  affe&ion,  they  aflbeiated  like  brothers, 
laboured  together,  and  lived  on  one  common  purfe,  un¬ 
til  the  death  of  Maturino.  He  underftood  and  pra&ifed 
the  chiaro-fcuro  in  a  degree  fuperior  to  any  in  the  Ro¬ 
man  fchool ;  and  finifhed  an  incredible  number  of  pidlures 
both  in  frefco  and  in  oil,  few  of  the  public  buildings  at 
Rome  being  without  fome  of  his  paintings.  Being 
obliged  to  fly  from  Rome  when  it  was  {formed  and  pil¬ 
laged,  he  retired  to  Meflina,  where  he  obtained  a  large 
fum  of  money  with  great  reputation,  by  painting  the 
triumphal  arches  for  the  reception  of  Charles  V.  after 
.  his  vidlory  at  Tunis:  and  when  he  was  preparing  to 
return  to  Rome,  he  was  murdered,  for  the  fake  of  his 
riche.s,  by  his  Sicilian  valet  with  other  affaflins,  in  the 
year  1543. 

POLIFOLIA.  See  Andromeda. 

POLIGNAC  (Melchier  de),  an  excellent  French 
genius  and  a  cardinal,  was  born  of  an  ancient  and  noble 
family  at  Puy,  the  capital  of  Velay,  in  1662.  He 
was  fent  by  Louis  XIV.  ambaflador  extraordinary  to 
Poland,  where,  on  the  death  of  Sobielki,  he  formed  a 
projeft  of  procuring  the  eleflion  of  the  prince  of  Conti* 

But  failing,  he  returned  home  under  fome  difgrace  ; 
but  when  reftored  to  favour,  he  was  fent  to  Rome  as 
auditor  of  the  Rota.  He  was  plenipotentiary  during 
the  congrefs  at  Utrecht,  at  which  time  Clement  I 
created  him  a  cardinal;  and  upon  the  acceflion  of  Louis 
XV.  he  was  appointed  to  refute  at  Rome  as  minifter  of 

France* 
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ruliOicr  France.  He  remained  there  til}  the  year  1732,  and 
died  in  the  year  1741.  He  left  behind  him  a  MS. 

'  poem  entitled  Anti-Lucretius ,  feu  De  Deo  et  Natura  ; 
the  plan  of  which  he  is  faid  to  have  forced  in  Holland 
in  a  convention  with  Mr  Bayle.  This  celebrated  poem 
was  full  publilhed  in  the  year  1749,  and  lias  lince  been 
feveral  times  printed  in  other  countries  belides  France; 
He  had  been  received  into  the  French  Academy  in  1 704. 
into  the  Academy  of  Sciences  in  1715,  into  that  of  the 
Belles  LcttreS  in  1717;  and  he  would  have  been  an  or¬ 
nament  to  any  fociety,  having  all  the  accompliihments 
of  a  man  of  parts  and  learning. 

-l . I H FX J.L  ,  or  Burnisher,  among  mechanics, 
an  mllrument  for  polilhing  and  burnilhing  things  pro¬ 
per  to  take  a  pohlh.  The  gilders  ufe  a.*i  iron-polilher 
to  prepare  their  metals  before  gilding,  and  the  blood- 
Jtone  to  give  them  the  bright  polilh  after  gilding. 

The  polifhers,  among  cutlers,  are  a  kind  of  wooden 
wheels  made  of  walnut-tree,  about  an  inch  thick,  and 
of  a  diameter  at  pleafurc,  which  are  turned  round  by  a 
<peat  wheel  ;  upon  tliefe  they  frnooth  and  polifh  their 
work  with  emery  and  putty. 

The  polifhers  for  glafs  confift  of  two  pieces  of  wood; 
the  one  flat,  covered  with  old  hat ;  the  other  long 
nnd  half-round,  faflened  on  the  former,  wliofe  edge 
it  exceeds  on  both  fides  by  fome  inches,  which  ferves 
the  workmen  to  take  hold  of,  and  to  work  backwards 
and  forwards  by. 

The  polifhers  ufed  by  fpeftacle-makers  are  pieces 
of  .wood  a  foot  long,  feven  or  eight  inches  broad,  and 
an  inch  and  a  half  thick,  covered  with  old  beaver  hat, 
whereon  they  polifh  the  fhell  and  horn  frames  their  fpec- 
tacle-glaffes  are  to  be  fet  in. 

POLISHING,  in  general,  the  operation  of  giving 
a  glofs  or  luftre  to  certain  fubftances,  as  metals,  dafs, 
marble,  &c.  6 

The  operation  of  polifhing  optic-glaffes,  after  being 
properly  ground,  is  one  of  the  molt  difficult  points  of 
the  whole  procefs.  See  Telescope. 

POLIiENESS  means  elegance  of  manners  or 
good  breeding :  Lord  Chefterfield  calls  it  the  art  of 
pleafmg.  It  has  alfo  been  called  an  artificial  good  na¬ 
ture  y  and  indeed  good  nature  is  the  foundation  of 
true  politenefs;  without  which  art  will  make  but  a 
very  indifferent  figure,  and  will  generally  defeat  its 
own  ends.  “  Where  compliance  and  affent,  caution 
•.and  candour,  fays  an  elegant  effayifl*,  arife  from  a  na¬ 
tural  tendernefs  of  difpofition  and  foftnefs  of  nature, 
as  they  fometimes  do,  they  are  almofl  amiable  and 
certainly  excufable  ;  but  as  rthe  effefts  of  artifice,  they 
muff  be  defpifed.  The  perfons  who  poffefs  them  are, 
indeed,  often  tliemfelves  dupes  of  their  own  deceit, 
when  they  imagine  others  are  deluded  by  it.  For  ex- 
ceffive  art  always  betrays  itfelf ;  and  many,  who  do  not 
openly  take  notice  of  the  deceiver,  from  motives  of  de¬ 
licacy  and  tendernefs  for  his  charafter,  fecretly  deride 
and  warmly  refent  his  ineffeftual  fubtilty.” 
t  »/  u  True- politenefs  (fays  another  author  f)  is  that  con- 
ifio'y-  tinual  attention  which  humanity  infpires  us  with,  both  to 
pleafe  others,  and  to  avoid  giving  them  offence.  The 
inrly  plain  dealer  exclaims  loudly  againff  this  virtue,  and 
prefers  his  own  fhocking  bluntnefs  and  Gothic  freedom. 
The  courtier  and  fawning  flatterer,  on  the  contrary,  fub- 
ffitute  in  its  place  inlipid  compliments,  cringings,  and  a 
jargon  of  unmeaning  feptences*  The  one  blames  polite- 
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nefs,  beeaufe  he  takes  if  for  a  vice  ;  and  the  other  is 
the  occafion  of  this,  becaufe  that  which  he  praftifes 
is  really  fo.” 

Both  thefe  chrrafters  aft  from  motives  equally  ab- 
furd,  though  not  equally  criminal.  The  conduft  of  the 
artful  flatterer  is  guided  by  felf-love,  while  that  of  the 
plam-dealer  is  the  effeft  of  ignorance  ;  for  nothing  is 
more  certain,  than  that  the  defire  of  pleafing  is  found¬ 
ed  on  the  mutual  wants  and  the  mutual  wifhes  of  man¬ 
kind  ;  on  the  pleafure  which  we  wifh  to  derive  from  fo¬ 
ciety,  and  the  character  which  we  wifh  to  acquire. 
Men  having  difeovered  that  it  was  neceffary  and  agree¬ 
able  to  unite  for  their  common  interefls,  they  have  made 
laws  to  reprefs  the  wicked,  they  have  fettled  the  duties 
of  focial  life,  and  connected  the  idea  of  refpeftability 
with  the  practice  of  thofe  duties  ;  and  after  having 
prefenbed  the  regulations  neceffary  to  their  common 
lafety,  they  have  endeavoured  to  render  their  commerce 
with  one  another  agreeable,  by  effablifning  the  rules  of 
politenefs  and  good  breeding.  Indeed,  as  an  elegant 
author  alrendy  quoted  remarks,  the  philofopher  who, 
in  the  aullerity  of  his  virtue,  fhould  condemn  the  art  of 
pleafing  as  unworthy  cultivation,  would  deferve  little 
attention  from  mankind,  and  might  be  difmiffed  to  his 
folitary  tub,  like  his  brother  Diogenes.  It  is  the  dic¬ 
tate  of  humanity,  that  we  fhould  endeavour  to  render 
onrfelves  agreeable  to  thofe  in  wliofe  company  we  are 
dellined  to  travel  in  the  journey  of  life.  It  is  our  in- 
tereft,  it  is  the  fource  of  perpetual  fntisfaftion  ;  it  is 
one  of  our  mod  important  duties  as  men,  and  particu¬ 
larly  required  in  the  profeffor  of  Chriftianity.” 

It  is  needlefs  to  particularize  the  motives  which  have 
induced  men  to  praftife  the  agreeable  virtues;  for, 
from  whatever  fource  the  defire  of  pleafing  proceeds,  it 
has  always  increafed  in  proportion  to  the  general  civili¬ 
zation  of  mankind.  In  a  rude  ftate  of  fociety,  pleafure 
is  limited  in  its  fources  and  in  its  operation.  When  the 
wants  of  mankind,  and  the  means  of  attaining  them,  are 
few,  perfonal  application  is  neceffary  to  gratify  them,  and 
it  is  generally  fufficient ;  by  which  means  an  individual 
becomes  more  independent  than  can  poffibly  be  the  cafe 
m  civilized  life,  and  of  courfe  lefs  difpofed  to  give  or  re¬ 
ceive  affiftance.  Confined  to  the  folitary  wifh  of  fuiniffi- 
mg  means  for  his  own  liappinefs,  he  is  little  intent  on  the 
pleasures  of  convention  and  fociety.  His  defire  of  com¬ 
munication  is  equal  to  the  extent  of  his  knowledge.  But 
as  foon  as  the  natural  wants  of  life  are  filled  up,  we  find 
unoccupied  time,  and  we  lrfbour  hard  to  make  it  pafs  in 
an  agreeable  manner.  It  is  then  we  perceive  the  advan¬ 
tage  of  poffeffing  a  rational  nature,  and  the  delights  of 
s mutual  intercourle.  When  we  corifider  fociety  in  that 
ftate  of  perfection  which  enables  a  great  part  of  the 
members  of  it  to  purfue  at  leifure  the  pkafures  of  con¬ 
verfation,  we  fhould  expeft,  both  from  the  eafe  of  ac¬ 
quitting  ourfelves  to  the  fatisfaftion  of  our  affociutes, 
and  from  the  advantages  arifing  from  this  eonduft,  that 
the  art  of  pleafing  might  be  reduced  to  a  few  plain  and 
fimple  rules,  and  that  tliefe  might  be  derived  from  a 
flight  attention  to  general  manners. 

The  art  of  pleafing,  in  our  intercourfe  with  man¬ 
kind,  is  indeed  lo  fimple,  that  it  requires  nothing  more 
than  the  conftant  defire  to  pleafe  in  all  our  words  and 
aftions  ;  and  the  praftice  of  it  can  neither  wound  a 
man’s  felf-love,  nor  be  prejudicial  to  his  interdl  in  anv 
poffible  fiiuation. 
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But  though  this  be  certain, .It  Is  doubtlefs  left  attended  Impudent 

to  than  in  reafon-lt  ought  to  be.  Each  particulm  man 

JS  r0  zealous  to  promote  his  own  ends  or  his  own  pleature, 
as*  to  forget  that  his  neighbour  has  claims  equal  to  hw 
own  •  that  every  man  that  enters  into  company  gives 
tm  for  the  time  a  great  many  of  his  peculiar  rights ;  and 
that  he  then  forms  part  of  an  affoclation,  met  together 
not  for  the  particular  gratification  of  any  one,  but  for 
the  purpofeof  general  fatisfaftion.  See  Breeding, 
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and  Good  Manners* 


The  qualities  eflential  in  tlie  art  of  pleafmg,  ar  * 
u,r,  hwavled, iff,  and  mariners.  All  the  virtues  "  u 
form  a  good  and  refpeftable  character  m  a  moral  fenfe 
are  ellential  to  the  art  of  pleafmg.  This  muft  be  an 

eftablifhed  principle,  becauie  it  depends  on  the  wants 

and  mutual  relations  of  fociety.  In  a.l  affaus  of  co 


mon  bufinefs,  we  _  delight 
wliom 


we 


as  cowards  fometimes  grow  defperate  from 
excels  of  danger.  The  medium  between  tliefe  two  ex-  ' 
tremes  marks  out  the  well-bred  man  ;  he  feels  himfelf 
firm  and  eafy  in  all  companies,  is  modeft  without  being 
bafhful,  and  fteady  without  being  impudent. 

A  man  poffefling  the  amiable  virtues  is  flill  farther 
prepared  to  pleafe,  by  having  in  liis  own  mind  a  perpe¬ 
tual  fund  of  fatisfaftion  and  entertainment.  _  He  is  put 
to  no  trouble  in  concealing  thoughts  winch  it  would  be 
difgraceful  to  avow,  and  he  is  not  anxious  to  diiplay 
virtues  wliich  his  daily  converfation  and  his  conitant 

looks  render  vifible.  r 

The  next  ingredient  in  the  art  of  pleafmg,  is  to  poi> 
fTsa  corred  and  enlightened  undemanding,  and  a  fund 
of  rational  knowledge.  With  virtue  and  modefty  we 
muft  be  able  to  entertain  and  inftrud  thofe  with  whom 

we  aflbeiate.  ....  r  ■ 

The  faculty  of  communicating  ideas  is  peculiar  to 
man,  and  tlie  pleafure  which  lie  derives  from  the  inter¬ 
change  alone  is  one  of  the  molt  important  of  his  blei- 
fings.  Mankind  are  formed  with  numberlefs  wants,  and 
with  a  mutual  power  of  affifting  each  other.  It  is  a  beau- 
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in  tranfafting  with  men  in 
7an  place  Confidence,  and  in  whom  we  find 
integrity;  but  truth  is  fo  naturally  pleafmg,  and  tlie 
common  affairs  of  life  are  fo  interwoven  with  focial  m- 
tercourfc,  that  we  derive  abundantly  more  fatisfaftion 
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and  knowledge  of  the  world  will  never  procure  you 
efteem,  friendftiip,  and  refpeft.”  -  u 

The  fir  ft  of  virtues  in  our  commerce  with  the  world, 
and  the  chief  in  giving  pleafure  to  thofe  with  whom  we 
alfociate,  is  inviolable  fincerity  of  heart.  W  e  can  ne¬ 
ver  be  too  pundual  in  the  moft  (crapulous  tendernels 
to  our  moral  character  in  tliisrefped,  nor  too  nicely  ai- 

fcded  in  preferring  our  integrity.  ' 

The  peculiar  modes,  even  of  the  fafhionable  world, 
which  are  founded  in  difiimulatibii,  and  which  on  this 
account  have  induced  feveral  to  recommend  the  prac¬ 
tice,  would  not  prevent  a  man  of  the  higlieft  integrity 
from  being  acceptable  in  the  very  beft  company.  Ac¬ 
knowledged  fincerity  gives  the  fame  ornament  to  cha¬ 
rter  that  modefty  does  to  manners.  It  would  abun¬ 
dantly  atone  for  the  want  of  ridiculous  ceremony,  or 
falfe  and  unmeaning  profefkons  ;  and  it  would  in  no  re- 
fped  diminifh  the  luftre  of  a  noble  air,  or  the  perfedion 
of  an  elegant  addrtfs.  v  .  ‘  ^ 

If  integrity  be  the  foundation  of  that  charader  which 
is  moft  generally  acceptable,  or  which,  in  other  words, 
pofteffes  the  power  of  pleafmg  in  the  higheft  degree, 
humanity  and  modefty  are  its  higheft  ornaments. 

The  whole  art  of  pleafmg,  a£  far  as  the  virtues  are 
concerned,  may  be  derived  from  the  one  or  other  of 
thefe  fources.  Humanity  comprehends  the  difplay  of 
eveiy  thing  amiable  to  others  ;  modefty  removes  or  fap- 
p relies  everything  offerifive  in  ourfelves. 

This  modefty,  however,  is  not  inconfiftent  with  firm- 
nefs  and  dignity  of  charader:  it  arifes  rather  from 
the  knowledge  of  our  imperfedion  compared  with  a 
certain  ftandird,  than  from  confcious  ignorance  of  what 
we  ought  to  know.  We  muft  therefore  diftinguifh  be¬ 
tween  this  modefty  and  what  the  French  call  tnauvaife 
hont  .  The  one  is  the  unaffeded  and  unaffuming  prin¬ 
ciple  which  leads  us  to  give  preference  to  the  merit  of 
others,  the  other  is  the  aukward  ftruggling  of  nature 
over  her  own  infirmities.  The  firft  gives  an  additional 
luftre  to  every  good  quality  ;  while  fome  people,  from 
feeling  the  pain  and  inconveniency  of  the  mauvaife 
bontcy  have  rufhed  into  the  other  extreme,  and  turned 


anVlnVhe  mutual  Interchange  of  their  thoughts.  The 
different  fpecies  of  communication,  in  a  highly  polifhed 
afre,  are  as  numerous  as  the  different  ranks,  employments, 
and  occupations  of  men ;  and  indeed  the  knowledge  whic  v 
men  wifh  to  communicate,  takes  its  tinge  from  their 
peculiar  profeffton  or  occupation. 

Thus  commercial  men  delight  to  talk  of  their  trade, 
and  of  the  nature  of  public  bufinefs  ;  men  of  pleafure, 
who  wifh  merely  to  vary  or  quicken  their  amufements, 
are  in  converfation  light,  trifling,  and  infincere  ;  and 
the  literati  delight  to  dwell  on  new  books,  learned  men, 

■  and  important  difeoveries  in  fcience  or  in  arts.  But  as 
the  different  claffes  of  men  will  frequently  meet*  toge¬ 
ther,  all  parties  muft  fo  contrive  matters,  as  to  combine 
the  ufeful  and  agreeable  together,  fo  as  to  give  the 
greateft  delight  at  the  time,  and  the  greateft  pleafure 
on  refledion.  An  attention  to  thefe  principles  would 
make  the  man  of  pleafure  and  the  man  of  learning  meet 
together  on  equal  terms,  and  derive  mutual  advantage 
from  tlieir  different  qualifications.  With  due  attention 
to  fuch  ideas,  we  proceed  to  mention  the  kinds  of 
knowledge  which  are  moft  fitted  for  converfation. 
Thofe  who  wifh  to  pleafe  ftiould  particularly  endea¬ 
vour  to  be  informed  in  thofe  points  which  moft  gene¬ 
rally  occur.  An  accurate  or  extenfive  knowledge  on 
learned  fubje&s  is  by  no  means  fufiicient :  we  muft  alfo 
have  an  accurate  and  extenfive  knowledge  of  the  com- 
mon  occurrences  of  life. 

It  is  the  knowledge  of  mankind,  of  governments,  of 
hiftory,  of  public  chasabters,  and  of  tlie  fprings  which 
put  the  great  and  the  little  aftions  of  the  world  in 
motion,  which  give  real  pleafure  and  rational  inftruc- 
tion.  The  knowledge  which  we  communicate  muft: 
in  fome  fnape  be  interefting  to  thofe  to  whom  we  com¬ 
municate  it  ;  of  that  nature,  that  the  defire  of  recei¬ 
ving  it  may  overbalance  every  kind  of  difguft,  excited 
too  often  on  the  fcore  of  envy  and  felf-love,  againft 
thofe  who  happen  to  poffefs  fuperior  endowments,  and. 
at  the  fame  time  of  that  importance,  as  to  elevate  the 
thoughts  fomewhat  above  the  actions  and  the  faults  of 
the  narrow  circle  formed  in  our  own  immediate  neigh- 

liniivhnnn. 
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Politenefi  bourhood.  On  this  account  it  is  recommended  by  an 
author  who  fully  knew  mankind,  as  a  maxim  of  great 
importance  in  the  art  of  pleating,  to  be  acquainted  with 
the  private  charadler  of  thofe  men  who,  from  their  fla- 
tion  or  their  actions,  are  making  a  figure  in  the  world. 
We  naturally  with  to  fee  fuch  men  in  their  retired  and 
undifguifed  moments;  and  he  who  can  gratify  us  is  high¬ 
ly  acceptable.  Hiftory  of  all  kinds,  fitly  introduced, 
and  occafi'onally  embellifhed  with  pleating  anecdotes,  is 
a  chief  part  of  our  entertainment  in  the  intercourfe  of 
life.  This  is  receiving  inflrudlion,  without  exciting 
much  envy  ;  it  depends  on  memory,  and  memory  is  one 
of  thofe  talents  the  pofteflion  of  which  we  lead  grudge 
to  our  neighbour.  Our  knowledge  of  hiftory,  at  the 
fame  time,  mult  not  appear  in  long  and  tedious  details  ; . 
but  in  apt  and  well  chofen  allufions,  calculated  to  illuf- 
trate  the  particular  fubjedt  of  converfation.  But  the 
knowledge  moft  neceflary  is  that  of  the  human  heart. 
This  is  acquired  by  conflant  obfervation  on  the  manners 
and  maxims  of  the  world,  connected  with  that  which 
paffes  in  our  own  minds.  This  leads  us  from  the  com¬ 
mon  details  of  conduct,  from  flander  and  defamation, 
to  the  fources  and  principles  of  adlion,  and  enables  us 
to  enter  into  what  may  be  called  the  philofophy  of  con¬ 
verfation.  We  may  fee  both  the  pradlicability  of  this 
kind  of  difcourfe,  and  the  nature  of  it,  in  the  following 
lines  of  Horace  : 

Sermo  oritur,  non  de  villis  domibufve  alienis  ; 

Nec  male  necne  Lepos  faltet :  fed  quod  magis  ad  nos 

Pertinet,  &  nefcire  malum  eft,  agitamus  :  utrumne 

Divitiis  homines,  an  fint  virtute  beati  ? 

Qu.idve  ad  amicitias,  ufus  re&umne,  trahat  nos  ? 

Et  quae  lit  natura  boni,  fummumque  quid  ejus  ?  &c. 

By  this  means  conflant  materials  are  fupplied  for  free, 
eafy,  and  fpirited  communication.  The  reflraints  which 
are  impofed  on  mankind,  either  from  what  their  own 
charadler  may  fufter,  or  from  the  apprehenfion  of  gi¬ 
ving  offence  to  others,  are  entirely  taken  off,  and  they 
have  a  fufficient  quantity  of  current  coin  for  all  the  com¬ 
mon  purpofes  of  life. 

In  addition  to  virtue  and  knowledge,  which  are  the 
chief  ingredients  in  the  art  of  pleafing,  we  have  to  con- 
fider  graceful  and  eafy  manners.  Lord  Chefterfield  in¬ 
deed  confiders  thefe  as  the  moft  effential  and  important 
part ;  as  if  the  diamond  received  its  whole  value  from 
the  polifh.  But  though  he  is  unqueflionably  miftaken, 
there  is  yet  a  certain  fweetnefs  of  manners  which  is 
particularly  engaging  in  our  commerce  with  the  world. 
It  is  that  which  conflitutes  the  character  which  the 
French,  under  the  appellation  of  Paimable ,  fo  much  talk 
of,  and  fo  juftly  value.  This  is  not  fo  eafily  defcribed 
as  felt.  It  is  the  compound  refult  of  different  things ; 
as  complaifance,  a  flexibility,  but  not  a  fervility  of  man¬ 
ners,  an  air  of  foftnefs  in  the  countenance,  gefture,  and 
cxpreflion,  equally  whether  you  concur  or  differ  with 
the  perfon  you  converfe  with.  This  is  particularly  to 
be  fludied  when  we  are  obliged  to  refufe  a  favour  afked 
of  us,  or  to  fay  what  in  itfelf  cannot  be  very  agreeable 
to  the  perfon  to  whom  we  fay  it.  It 'is  then  the  ne¬ 
ceflary  gilding  of  a  difagreeable  pill.  But  this,  which 
may  be  called  the  fuaviter  in  mbdo ,  would  degenerate 
and  fink  into  a  mean  and  timid  complaifance  and  paf- 
fivenefs,  if  not  fupportcd  by  firmnefs  and  dignity  of 
character.  Hence  the  Latin  fentence,  fuaviter  in  modo , 
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fortiter  in  re ,  becomes  a  ufeful  and  important  maxim  in  Pol 
life. 

Genuine  eafy  manners  refult  from  a  conflant  atten¬ 
tion  to  the  relations  of  perfons,  things,  time,  and  places. 
Were  we  to  converfe  with  one  greatly  our  fuperior,  we 
tire  to  be  as  eafy  and  unembarraffed  as  with  our  equals  ; 
but  yet  every  look,  word,  and  adlion,  fhould  imply, 
without  any  kind  of  fervile  flatter)-,  the  greatefl  refpedl. 

In  mixed  companies,  with  our  equals,  greater  eafe  and 
liberty  are  allowed  ;  but  they  too  have  their  proper  li¬ 
mits.  There  is  a  focial  refpecl  neceflary.  Our  words, 
gellures,  and  attitudes,  have  a  greater  degree  of  lati¬ 
tude,  though  not  an  unbounded  one.  That  eafinefs 
of  carriage  and  behaviour  which  is  exceedingly  enga¬ 
ging,  widely  differs  from  negligence  and  inattention, 
and  by  no  means  implies  that  one  may  do  whatever  he 
pleafes  ;  it  only  means,  that  one  is  not  to  be  fliff,  for¬ 
mal,  and  embarnifled,  dif concerted  and  afhamed  ;  but  it 
requires  great  attention  to,  and  a  fcrupulous  obfervation 
of,  what  the  French  call  les  bienfieances  ;  a  word  which 
implies  “  decorum,  good-breeding,  and  propriety.,, 
Whatever  we  ought  to  do,  is  to  be  done  with  eafe  and- 
unconcern  ;  whatever  is  improper,  mufl  not  be  done  at 
all.  In  mixed  companies,  alfo,  different  ages  and  fexes- 
are  to  be  differently  addreffed.  Although  we  are  to 
be  equally  eafy  with  all,  old  age  particularly  requires 
to  be  treated  with  a  degree  of  deference  and  regard. 

It  is  a  good  general  rule,  to  accuftom  ourfelves  to  have 
a  kind  feeling  to  every  thing  conne&ed  with  man  ;  and 
when  this  is  the  cafe,  we  fhall  feldom  err  111  the  appli-- 
cation.  Another  important  point  in  the  bienfeances  is, 
not  to  run  our  own  prefent  humour  and  difpofition  in-- 
diferiminately  againfl  every  N  body,  but  to  obferve  and 
adopt  theirs.  .  And  if  >ve  cannot  command  one  prefent 
humour  and  difpofition,  it  is  neceffary  to  Angle  out 
thofe  to  converfe  with  who  happen  to  be  in  the  hu- 
mour  the  neareft  to  our  own.  Peremptorinefs  and  deci- 
fion,  Specially  in  young  people,  is  contrary  to  the  lien - 
fiances  :  they  fhould  feldom  feem  to  difient,  and  always- 
ufe  fome  foftening  mitigating  exprefiion. 

There  is  a  bknfeance  alfo  with  regard  to  people  of 
the  loweft  degree ;  a  gentleman  obferves  it  with  his. 
footman,  and  even  indeed  with  the  beggar  in  the 
flreet.  .  He  confiders  them  as  obje&s  of  compaffion,. ' 
not  of  infult  ;  he  fpeaks  to  neither  in  a  harfh  tone,  but 
corre&s  the  one  coolly,  and  refufes  the  other  with  hu¬ 
manity. 

The  following  obfervations  perhaps  contain  the  fum 
of  the  art  of  pleafing  : 

1.  A  fixed  and  habitual  refolution  of  endeavouring 
to  pleafe,  is  a  circumflance  which  will  feldom  fail  of  ef¬ 
fect,  and  its  effedl  will  every  day  become  more  vifible 
as  this  habit  increafes  in  flrength. 

2.  This  refolution  mufl  be  regulated  by  a  very  confi- 
derable  degree  of  good  fenfe. 

3.  It  is  a  maxim  of  almoft  general  application,  that 
what  pleafes  us  in  another  will  alfo  pleafe  others  in  us. 

4.  A  conflant  and  habitual  attention  to  the  different 
dilpofitions  of  mankind,  to  their  ruling  pafilons,  and  to 
their  peculiar  Or  occafioiial  humours,  is  abfolutely  necef¬ 
fary. 

5.  A  man  who  would  pleafe,  mufl  pofiefs  a  firm, 
equal,  and  Heady  temper.  And, 

6.  An  eafy  and  graceful  manner,  as  diflant  from  bafh- 
fulnefs  on  the  one  hand  as  from  impudence  on  the 

other. 
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Poli-ian.  Lord  ChefterfieM),  and  he  who  defpatrs  of  it,  are  equal. 

'  H  fure  to  fail."  Aud  he  is  undoubtedly  m  the  right. 
The  one,  by  his  affirming  vanity,  is  inattentive  to  the 
means  of  pleating  ;  and  the  other,  from  fear,  is  ren- 
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P  O  L  t  R  1  \  much  more  eafily  believe  the  judgment  Polhieal, 

«  He  who  thinks  himfelf  fure  of  pleafing  Jfaya  (j>.^  f>.d  lo'haye  made  on  the  Pfalms  of  David  and  * 

the  Odes  of  Pindar  :  he  did  not  deny  that  there  are 


dered  incapable  of  employing  them.  _  , 

A  variety  of  excellent  rules  for  acquiring  politenek, 
with  ftriftures  on  particular  kinds  of  impolite  nefs,  may  e 
found  in  the  Speaker,  Rambler,  Idler,  Lounger,  Nhrror, 
and  other  periodical  works  of  that  kind  5  m  Knox  s  hJ' 
fays,  and  among  Shift’s  Works;  fee  Good  Manners. 
Cheflerfield' s  Art  of  P leafing,  and  his  Letters,  are  alfo 
worthy  of  pemfal,  provided  the  reader  be  on  his  guard 
accainlt  the  infmeerity  and  other  vices  which  thofe  books 
are  calculated  to  infufe,  and  provided  he  always  beam  in 
mind  what  we  have  endeavoured  to  fbow  in  this  article, 
that  true  politenefs  does  not  eonfift  in  fpecious  manners 
:  and  a  diffimulating  addrefs,  but  that  it  mull  always  be 
founded  on  real  worth  and  intnnfic  virtue. 

POLTTIAN  (Angelo),  was  born  at  Monte  1  ul- 
.-ciano  in  Tulhany  in  1454-  He  learned  the  Greek 
tongue,  of  which  he  became  .a  complete  mailer,  under 
Andronieus  of  TheiTalonica.  He  is  laid  to  have  written 
verfes  both  in  Greek  mid  Latin  when  he  was  not  more 
than  i  2  years  of  age.  He  ftndied  alfo  the  Platonic 
pliilofopliy  under  Marfilius  Ficiuus,  and  that  of  Ari- 
ilotle  under  Argyropylus.  He  was  one  of  the  moft. 
learned  and  polite  writers  of  his  time'.  The  fxrft  work 
which  gained  him  a  reputation  was  a  poem  on  the 
tournament  of  Julian  de  Medtcis.  The  account  he 
wrote  fome  time  after  of  the  confpiracy  of  the  Pazzi’s 
was  very  much  efteemed.  He  wrote  many  other  pieces 
which  have  merited  approbation  ;  and  had  he  lived 
longer,  he  would  have  enriched  the  republic  of  letters 
with  many  excellent  works  ;  but  he  died  at  the  age 
of  40  years.  His  morals  anfwered  the  homelinefs  of 
his  face  rather  than  the  beauty  of  his  genius  ;  for 
Paul  Jovius  informs  us,  that  “  lie  was  a  man  of  aukward 
and  perverfe  manners,  of  a  countenance  by  no  means 
open  and  liberal,  a  nofe  remarkably  large,  and  fquinting 
eyes.  He  was  crafty,  fatirical,  and  full  of  inward  ma¬ 
lice  :  for  his  conftant  way  wa6,  to  fneer  and  ridicule  the 
prodn&ions  of  other  men,  and  never  to  allow  any  criti- 
cifm,  however  juft,  upon  his  own.” 

He  was,  neverthelefs,  as  all  acknowledge,  a  man 
of  moft  confummate  erudition  ;  and  not  only  fo,  hut  a 
very  polite  and  elegant  writer.  Erafmus,  in  his  Cicero- 
ntanusy  calls  him  a  rare  miracle  of  nature,  on  account  of 
his  excelling  in  every  kind  of  writing :  his  words  are 
remarkable  :  “  Fateor  Angelum  prorjus  angelica  fuijfe 
mente ,  rarum  nature  miraculum%  ad  quodcunque  feripti  ge¬ 
nus  appYicaret  an’tmum .**  Some  of  his  poems  were  fo 
much  admired,  that  feveral  learned  men  have  made  it 
their  bufmefs  to  comment  on  them.  It  has  been  often 
reported  that  he  fpot.e  of  the  Bible  with  great  con¬ 
tempt  ;  and  that,  having  read  it  but  once,  he  complain¬ 
ed  he  had  never  fpent  his  time  fo  ill.  But  this  is  not 
probable,  for  it  mu  ft  be  remembered  that  he  was  a 
prieft  and  canon  of  Florence  ;  and  we  learn  from  one 
of  his  Epiftles  that  he  preached  a  whole  Lent.  It 
does  not  indeed  follow  lieuce,  that  he  did  not  think 
contemptuoufly  of  the  Bible,  becaufe  many  of  his 
church,  efpecially  among  the  better  fort,  have  not  been 
very  good  believers,  and  he  might  be  one  of  them  :  but 
It  is  not  likely  he  would  fpeak  ©ut  fo  freely.  “  I  could 


many  good  and  fine  things  in  the  Pfalms  ;  but  he  pre¬ 
tended  that  the  fame  things  appear  in  Pindar  with  more 
brightnefs  and  fweetnefs.”  The  two  Scahgers  have 
fpoken  highly  of  Politian  :  the  elder  has  preferred  a 
confolatory  elegy  of  his  to  that  which  Ovidfent  to  Li- 
via  upon  the  death  of  Drufus,  and  fays,  he  had  rather 
have  been  the  author  of  it :  the  younger  calls  him  an 
excellent  poet,  but  thinks  the  ftyle  of  his  epiftles  too 
elated  and  declamatory. 

His  works  have  been  printed  at  various  times,  and  in 
various  places  :  his  epiftles  have  probably  been  moil  read, 
becaufe  thefe  are  things  which  the  generality  of  people 
are  beft  pleafed  with. 

POLITICAL,  from  *0Kte  “  a  city*”  fignifies  any 
thing  that  relates  to  policy  or  civil  government. . 

Political  Arithmetic ,  is  the  art  of  reafoning  by 
figures  upon  matters  relating  to  government,  fuch  as 
the  revenues,  number  of  people,  extent  and  value  of 
land,  taxes,  trade,  &c.  in  any  nation. 

Thefe  calculations  are  generally  made  with  a  view 
to  afeertain  the  comparative  ftrength,  profperity,  &c. 
of  any  two  or  more  nations.  With  this  view,  Sir  Wil¬ 
liam  Petty,  in  his  Political  Arithmetic ,  p.  74,  &c.  com¬ 
putes  the  land  of  Holland  and  Zealand  to  be  about 
1, 00c, 000  acres,  and  that  of  France  to  be  8, 000,000  ; 
and  yet  the  former  is  one-third  part  as  rich  and  ftrong 
as  the  latter.  The  ftlipping  of  Europe  he  computes 
to  be  about  2,000,000,  of  which  Britain  has  500,000; 
Holland  900,000  ;  France  100,000;  Hamburgh,  Den¬ 
mark,  Sweden,  and  Dantzic  250,000;  and  Spain,  Por¬ 
tugal,  Italy,  &c.  the  reft.  The  exports  of  France  he 
computes  at  L.  5,000,000,  of  which  one-fourth  came 
to  Britain  ;  of  Holland  L,  1 8,000,00c,  of  which 
L.  300,000  came  to  Britain,  The  money  raifed  year¬ 
ly  by  the  king  of  France  was  about  L.  6,500,000  Ster¬ 
ling;  that  of  all  the  Dutch  provinces  L.  3,000,000,  of 
which  2,100,000  was  raifed  in  Holland  and  Zealand. 
The  number  of  people  in  England  he  computed  to  be  fix 
millions,  and  their  expences,  at  L.  7  per  annum  a  head, 
L.  42,000,000  ;  the  rent  of  land  L.  8,000,000  ;  and 
the  intereftvS,  &c.  of  perfonal  eftates  as  much,  the  rents 
of  houfes  L.  4,000,000,  and  the  profits  of  labour 
L.  26,000,000.  The  people  of  Ireland  he  reckoned 
1,200,000.  The  corn  fpent  in  England,  at  5-r.  a  bufhel 
for  wheat,  and  2 x.  6d.  for  barley,  amounts  toL.  1 0,000, coo 
a-year.  The  navy  of  England  the*  required  36,000 
men  to  man  it,  and  other  trade  and  Shipping  48,000. 
In  France,  to  manage  the  whole  {hipping  trade,  there 
were  then  required  only  150c  men.  The  whole  people 
of  F  ranee  were  13,500,000;  and  thofe  of  England, 
Scotland,  and  Ireland,  about  9,500,000.  In  the  three 


kingdoms  are  about  20,000  churchmen,  and  in  France 
more  than  270,000.  In  the  dominions  ol  England 
were  above  40,000  feamen,  and  in  France  not  more 
than  10,000.  In  England,  Scotland,  and  Ireland,  and 
all  their  dependencies,  there  was  then  about  60,000 
ton  ,of  {hipping,  worth  about  4,500,000  in  money. 
The  fea-Ime  round  England,  Scotland,  and  Ireland,  and 
the  adjacent  ifles,  is  about  3800  miles.  In  the  whole 
world  he  reckoned  about  350,000,000  of  people  ;  and 
thofe  with  whom  the  Englifti  and  Dutch  have  any  com¬ 
merce,  not  more  than  eighty  millions ;  and  the  value  of 

''commodities 
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Vulmcal  commodities  annually  traded  for  In  the  whole  not  above 
Arithmetic.  L.  45,000,000,  That  the  manufactures  exported  from 
England  amounted  to  about  L.  5>rioo,ooo^r  annum  ; 
lead,  tin,  and  coals,  to  L.  500,00 o  per  annum.  The 
value  of  the  French  commodities  then  brought  into 
England  did  not  exceed  L.  1,200,000  per  annum  ;  and 
the  whole  cafh  of  England  in  current  money  was  then 
about  L.  6,000,000  Sterling. 

With  thefe  calculations  Dr  Davenant  was  diffatisfied  ; 
and  therefore,  from  the  obfervations  of  Mr  Greg.  King, 
he  advanced  others  of  his  own.  He  reckons  the  land 
of  England  39  millions  of  acres;  the  number  of  people 
5  millions  and  a  half,  increafmg  9000  a  year,  making 
allowance  for  wars,  plagues,  and  other  accidents.  He 
reckons  the  inhabitants  of  London  530,000  ;  of  other 
cities  and  market-towns  in  England  870,000)  and  thofe 
of  villages,  Sc c.  4,10c, coo.  The  yearly  rent  of  land 
he  reckons  L.  10,000,000;  of  lioufes,  See .  2,000,000; 
the  produce  of  all  kinds  of  grain  in  a  tolerable  year 
^•9>°75>oc°; annual  rentof  corn  landsL. 2,200,000, 
and  their  net  produce  L.  9,000,000  ;  the  rent  of  pa¬ 
sture,  meadows,  woods,  forefts,  commons,  heaths,  See. 
L.  7,000,000  ;  the  annual  produce  by  cattle  in  butter, 
cheefe,  and  milk,  about  L.  2,500,000;  the  value  of 
the  wool  yearly  fhorn  about  L.  2,coo,oco  ;  of  horfes 
yearly  bred  about  L.  250,000  ;  of  the  fiefh  yearly  jpent 
as  food  about  L.  3,350,000;  of  the  tallow  and  hide* 
about  L.  ,600,000 ;  of  the  hay  yearly  con  fumed  by 
horfes  about  L.  1,300,000  ;  of  the  hay  confumed  by 
other  cattle  L.  1 ,00c, 000  ;  of  the  timber  yearly  felled 
for  building  L.  500,000;  and  of  the  wood  yearly  fpent 
in  firing,  &c.  about  L.  500,000.  I  lie  proportion  of 
the  land  of  England  to  its  inhabitants  is  now  about  7J 
acres  per  head  ;  the  value  of  the  wheat,  rye,  and  bar¬ 
ley,  necefiary  for  the  fafteiiance  of  England,  amounts 
to  at  lead  L.  6,000,000  Sterling  per  annum ;  of  the 
woollen  manufacture  about  L.  8, 00c, 000  per  annum , 
and  exports  of  all  kinds  of  the  woollen  manufacture 
amount  to  above  L.  2,000,000  per  annum  ;  the  annual 
income  of  England,  on  which  the  whole  people  fubfift, 
and  out  of  which  all  taxes  are  paid,  is  reckoned  to  be 
about  L.  43,000,000,  that  of  France  L.  8i,ooc,oco, 
and  of  Holland  L..  18,250,000.  See  Davenant’s  Fffay 
cn  Trade ,  in  vol.  vi.  of  his  works.  For  calculations  re- 
fpeCting  mortality,  fee  Major  Grant’s  Obfervations  on 
the  Bills  of  Mortality ,  and  our  article  Bills  of  Mor¬ 
tal  it  r. 

In  Vol.  XLIX.  of  the  Philofophical  TranfaCtions  we 
have  an  eftimate  of  the  number  of  people  in  England 
by  Dr  Brakenridge,  from  confidering  the  number  of 
houfes  and  quantity  of  bread  confumed.  On  the  for¬ 
mer  principle  lie  computes  the  number  of  people  to  be 
<>>257,418  of  all  ages,  counting  in  England  and  Wales 
911,310  houfes,  and  allowing  fix  perfons  to  a  ho  life. 
From  a  furvey  of  the  window-lights  after  the  year 
1750,  the  number  of  houfes  charged  in  England  and 
Wales  were  690,000,  befides  200,000  cottages  that 
pay  nothing;  the  whole  number  therefore  was  890,000, 
and  the  number  of  people,  allowing  fix  to  a  houfe, 
5>34°,ooo.  On  the  latter  principle,  he  eftimates  the. 
number  of  quarters  of  wheat  confumed  at  home  to  be 
2,026,100;  and  allowing  a  quarter  for  three  perfons 
in  a  year,  or  feven  ounces,  a  day  for  each  perfon,  he 
Concludes  the  number  of  people  to  be  6,078,300.  Of 
this  number,  according  to  Dr  Halley’s  rule,  he  fuppo. 
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fes  about  r, 500,000  men  able  to  carry  arms.  The  coun-  Politics! ' 
try  he  firppofes  capable  of  fupporting  one-liaif  more  Arithmetic 
inhabitants,  or  9,000,000  ;  for,  according  to  Mr  Tern-  p  !l 

p  eman  s  furvey,  England  contains  49,450  fquare  miles,  _ y 

that  is,  31,648,000  acres,  of  which  2^,300,000  acres 
are  proper  to  be  cultivated ;  and  allowing  three  acres, 
well  manured,  for  the  maintenance  of  one  perfon,  there 
'will  be  maintenance  in  England  for  8,430,000  people ; 
to  which  add  the  produce  of  fifhing,  and  it  will  enable 
the  country  to  fupport  9,000,000.  In  Ireland,  Mr 
iempleman  reckons  17,536,000  acres,  of  which  Dr 
Brakenridge  thinks  12,000,000  are  capable  of  cultiva¬ 
tion  ;  and  allowing  four  acres  to  each  perfon,  and  the 
number 'of  inhabitants  to  be  only  1,000,000,  Ireland 
could  maintain  2,oco,coo  more  people  than  it  has 
now.  In  Scotland,  containing  r,  toe, 000  people,  and 
I7>72^>coc  acres  of  land,  of  which  there  are  1 1, 00c,  000 
good  acres,  allowing  five  for  each  perfon,  he  fuppofes  * 
there  may  be  provifion  for  2,200,000  people,  or  for 
700,000  more  than  there  are  at  prefent.  Hence  he  n 
infers,  that  were  both  the  Britifh  ides  properly  cultiva¬ 
ted,  there  is  a  provifion  for  6,oco,ooo  inhabitants 
beyond  the  prefent  number.  Extending  his  furvey  to  % 

the  whole  globe,  he  fuppofes  the  whole  furface  to  be 
to  the  quantity  of  land  as  8  to  3,  /.  as  19  ,819,^0 
to  74,182,331  fquare  miles;  out  of  which,  deducting 
one-third  for  waile-ground,  there  will  be  49)454,887 
fquare  miles,  or  3  1,651, 1  27,680  good  acres.  And  da¬ 
ting  the  whole  number  of  inhabitants  on  the  globe  to 
be  400,000,000,  there  will  be  79  good  acres  to  each 
perfon.  See  Dr  Halley’s  Calculations  on  the  fame  fuh- 
je£l,  and  Dr  Price  s  (for  a  lift  of  whofe  works  fee  his 
life  at  the  word  Price),  and  King  on  the  National 
JJelt  • 

the  firft  part  of  economy  or  ethics,, 
confiding  in  the  well  governing  and  reg gating  the  af¬ 
fairs  of  a  date  for  the  maintenance  of  the  public  fafetv, 
order,  tranquillity,  and  morals.  ; 

Lord  Bacon  divides  politics  into  three  parts,  viz.  the 
prefervation  of  the  date,  its  happinefs  and Jlourifhing ,  and 
its  enlargement.  Of  the  firft  two,  he  informs  us,  various 
authors  have' treated,  but  the  Lad  has  never  been  han¬ 
dled  ;  and  lie  lias  given  a  fpecimen  of  an  effay  to  fup- 
ply  the  want.  r 

POLI  TY,  or  Policy,  denotes-  the  peculiar  form 
and  conftitution  of  the  government  of  any  date  or  na¬ 
tion  ;  or  the  laws,  orders,  and  regulations,  relatino- 

thereto* - -Polity  differs  only  from  politics,  as  the  *  See  Gc* 

theory  from  the  pra&ice  of  any  art.  vemmcnU 

Ot  the  nature  of  our  fociaTduties,  both  private  and 
political,  we  have  already  fpoken  at  fome  length  (fee 
Moral  Philofophy ,  Part  II.  chap.  iii.  and  particularly 
feet,  vii.)  ;  and  we  fhall  have  occafion  to  take  a  view  of 
the  origin  and  nature  of  the  feveral  political  eftablifh- 
ments  of  Europe,  &c.  hereafter.  (See  Civil  Society.) 

We  fhall  only  further  remaiL  in  this  place  upon  the  ne- 
ccfllty.of  always  joining  politics  and  morality  together. 

This  view  of  the  fubjeCt  is  indeed  antiquated  and  neglect¬ 
ed  p  buttht  connection  .lias  always  been  externally  re- 
fpefted  even  by  thofe  who  have  feparated  them  the  mod 
widely.  Politics  and  morality,  far  from  dandingin  oppo- 
fition  to.  each  other,  have  the  mod  intimate  connection,  - 
and  exhibit  the  relation  which  the  part  bears  to  the  whole; 
that  is  to  fay,  that  politics  are  only  a  part  or  a  branch  * 
of  morality.  No  truth  can  be  more  evident  than  this 
*  for; 
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II 

Pollentia. 


POL  [ 

for  as  morality  is  the  guide  of  human  life,  the  pn^'P  e 
of  order,  and  the  univerfal  fource  ot  real  improvemen 
and  genuine  liappinefs  to  all  mankind,  every  thing  re¬ 
lative  to  the  direction  of  individuals,  or  the  governn 

of  nations,  mull  be  comprehended  within  its  fP^e> 

be  fnbfervient  to  its  laws.  AH  the  fchemes  a  P 
lefts  of  pretended  political  wifdom,  that  deviate  front  o 
violate  the  rules  of  this  mafter-feience,  turn  out  in  the 
iffue  often  to  the  detriment  of  their  contrivers,  always 
to  that  of  the  nation  ;  and  it  is  a  palpable  and  abfurd 
error  to  think  of  advancing  the  liappinefs  of  one  coun¬ 
try  at  the  expence  of  the  general  good  of  mankind. 
The  experience  of  ages,  and  the  h.ftory  of  the  wor  d, 
confirm  thefe  affertions;  from  which,  and  from  daily 
obfervation,  we  obtain  a  convincing  proof  of  the  wiidom 
of  the  good  old  maxim,  both  in  its  application  to  indi¬ 
viduals  and  to  nations,  that  “honefty  ,s  the  beft  po¬ 
licy.”  See  Baron  Dahlberg’s  Confutations  on  the  Con - 
neSion  between  Morality  and  Polities,  read  by  himlelt  to 
-  the  Academy  of  Sciences  at  Erfurt. 

POLL,  a  word  ufed  in  ancient  writings  for  the  head: 
hence  to  poll,  is  either  to  vote,  or  to  enter  down  the 
names  of  thofe  perfons  who  give  their  votes  at  an  elec¬ 
tion. 

Poll-EvII.  See  Farriery,,  §  xxxn. 

PoLL-Money ,  or  Capitation ,  a  tax  impofed  hy  autho¬ 
rity  of  parliament  on  the  perfon  or  head  ;  either  on  a^ 
indifferently,  or  according  to  fome  known  mark  or  di¬ 
stinction,  as  quality,  calling,  See, 

Thus,  by  the  ftatute  18  Car.  II.  every  fubjeft  m  the 
kingdom  was  affeflld  by  the  head,  or  poll,  according 
to  his  degree ;  evei*y  duke  L.  too,  marquis  L.  So,  ba¬ 
ronet  L.  30,  knight  L.  20,  efquire  L.  10,  Sc c.  and  eve¬ 
ry  tingle  private  perfon  1 2  d. 

This  was  no  new  tax,  as  appears  by  former  acts  of 
parliament. 

POLLACHIUS,  or  Pollack.  See  Gadus. 
POLLARD,  or  Crocard,  the  name  of  a  fort  of 
hafe  money  current  in  Ireland  in  the  time  of  Edward  I. 
See  Simon’s  Hijlory  oj  Irifls  Coins ,  p.  15* 

POLLEN,  the  fecundating  or  fertilizing  dull  con¬ 
tained  within  the  antherae  or  tops  of  the  ftaniina,  and 
difperfed  upon  the  female  organ  when  ripe  for  the  pur¬ 
poses  of  impregnation.  See  Botany. 

This  dult,  correfponding  to  the  feminal  fluid  in  ani- 
-mals,  is  commonly  of  a  yellow  colour;  and  is  very  con- 
fpicuous  in  the  fummits  of  fome  flowers,  as  the  tulip 
and  lily.  Its  particles  are  very  niimite,  and  of  extreme 
liardnefs.  Examined  by  the  microfeope,  they  are  ge¬ 
nerally  found  to  afliime  fome  determinate  form,  which 
often  predominates,  not  only  through  all  the  fpecies  of 
a  particular  genus,  but  alfo  through  the  genera  of  a  na¬ 
tural  family  or  order.  The  powder  in  queilion  being 
triturated,  and  otherwife  prepared  in  the  ftomach  of 
bees,  by  whom  great  quantities  are  collected  in  the 
hairy  bruflies  with  which  Aeir  legs  are  covered,  is  fup- 
pofed  by  fome  authors  to  produce  the  fubllance  known 
by  the  name  of  wax  ;  a  fpecies  of  vegetable  oil,  ren¬ 
dered  concrete  by  the  prefence  of  an  acid,  which  muft 
be  removed  before  the  fubllance  can  be  rendered  fluid. 

POLLENTIA,  a  town  or  colony  of  Roman  citi¬ 
zens  in  the  Balearis  Major.  It  is  now  faid  to  be  Al- 
cudia,  fituated  on  the  nortli-eaft  fide  of  the  ifland'  Ma¬ 
jorca.  There  was  another '  Poll entla  of  the  Picenum, 
likewife  a  colony.  It  is  thought  to  be  either  the  fame 
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with  or  near  to  the  Urbs  Salvia,  but  is  now  extinft. 
There  was  a  third  of  Liguria,  fituated  at  the  conflu¬ 
ence'  of  the  Stura  and  Tanarus.  Suetonius  calls  it  a 
municipium,  and  the  people  Pollentina  Plebs.  It  was 
famous  for  its  abundance  of  black  fleeces  ;  but  was  at- 
terwards,  under  Arcadius  and  Honorius,  flamed  with  a 
defeat  rather  of  the  Romans  under  sStillco  than  of  the 
Goths  under  Alaricus,  though  palliated  by  Claudia.* 
the  poet ;  after  which  Rome  was  taken  and  fet  on  fire. 

It  is  now  called  Solenza,  a  fmall  town  of  Piedmont,  not 

far  from  Afti.  , 

POLLEX,  in  anatomy,  denotes  either  the  thumb  or 
great  toe,  according  as  manus  or  pedis  is  added  to  it. 

POLLICHIA,  in  botany  :  A  genus  of  the  mono- 
gynia  order,  belonging  to  the  monandria  clafs  of  plants; 
and  in  the  natural  method  ranking  with  thofe  that  are 
doubtful.  Of  this  there  is  only  one  fpecies,  viz,  the 
campejlris ,  or  whorl-leaved  pollichia,  a  native  of  the  Cape 
of  Good  Hope,  and  flowers  in  September. 

POLLICIPES,  the  toe-shell,  in  natural  luflory, 

-is  the  name  of  a  genus  of  fliells,  the  chara&ers  of  which 
are  thefe  :  they  are  multivalve  flat  fhells,  of  a  triangu¬ 
lar  figure,  each  being  compofed  of  Several  lam i use,  which 
end  in  a  fharp  point.  They  Hand  upon  pedicles,  and 
are  furnifhed  with  a  great  number  of  hairs.  We  have  „ 
only  one  known  fpecies  of  this  genus,  which  is  always 
found  in  large  clutters. 

POLLICIS  pre^ssio,  and  Pollicis  versio,  were 
ufed  at  the  combats  of  gladiators  as  Signals  of  life  or 
death  to  the  vanquifhed  combatant  ;  or  to  the  viftor  to 
fpare  or  take  the  life  of  his  antagonift.  The  pollicis 
freffioy  by  which  the  people  granted  life  to  the  prottrate 
gladiator,  was  no  more  than  a  clenching  of  the  lingers 
of  both  hands  together,  and  fo  holding  the  two  thumbs 
upright  clofe  together.  The  pollicis  verfio ,  which  au¬ 
thorised  the  vi&or  to  kill  the  other  as  a  coward,  was 
the  bending  back  of  the  thumbs.  Such  is  Daciei  s 
opinion  ;  but  others  fay  the  pollicis  prejjio  was  when  the 
people  held  lip  one  hand  with  tlie  thumb  bent,  and  the 
pollicis  verfio  when  they  fhowed  the  hand  with  the 
thumb  raifed.  Authors,  however,  are  not  perfe&ly 
agreed,  though  the  phrafes  pollicem  premere ,  and  pollicem 
vertere ,  frequently  occur  in  the  Latin  dailies  as  indica¬ 
tions  of  the  peopled  will  that  a  gladiator  Should  hve  or 
die. 

POLLIO  ( Caius  Afinius),  a  celebrated  Latin  poet 
and  orator,  was  of  coniular  dignity,  and  compofed  fome 
tragedies  which  were  efteemed,  but  are  now  loll.  He 
was  the  iirll  who  opened  at  Fvome  a  library  for  the  ufe 
of  the  public.  He  was  the  friend  of  Mark  Antony  ; 
which  prevented  his  complying  with  the  Solicitations  of 
Anguflhs,  who  prefled  him  to  embrace  his  party.  At 
length  Auguilus  having  wrote  fome  verfes  againfl  Pol- 
lio,  he  was  urged  to  anfwer  them  :  on  which  he  faid, 
“  I  {hall  take  care  of  writing  againfl  a  man  wlio  has 
the  power  of  proferibing  us.”  He  is  praifedby  Virgil 
and  Horace,  wliofe  patron  he  was. 

There  was  another  Pollio ,  a  friend  of  Auguilus,  who 
ufed  to  feed  his  flflies  with  human  flefh.  This  cruelty 
was  diicovered  when  one  of  his  fervants  brox.e  a  glafs 
in  the  prefence  of  Auguflus,  who  had  been  invited  to 
a  feafl.  The  mailer  ordered  the  fervant  to  be  feized,  but 
he  threw  himfelf  at  the  feet  of  the  emperor,  and  begged 
him  to  interfere,  and  not  to  fuller  him  to  be  devoured 
by  flflies.  Upon  this  the  caufes  of  his  appreheniiou 
T  ‘  '  were 
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Trflueion, were  examined  $  and  Auguftus,  aftomfhed  at  the  barbarl-  Hemftcrhufms  continued  the  fame  method  through  the  Pollux. 

_  0  UI'  ty  of  his  favourite,  caufed  the  fervant  to  be  difmiffed,  three  laft  books r  this  learned  man  has  fince  diftinguifh-  II 

all  the  fi(h  ponds  to  be  filled  up,  and  the  cryftal  glafies  ed  himfelf  by  an  excellent  edition  of  Lucian,  and  other  Poly*nus<, 
of  Pollio  to  be  broken  to  pieces.  .  monuments  of  folid  and  profound  literature.  ’v~"" ■ 

POLLUTION,  in  general,  fignifies  defilement,  or  Pollux  wrote  many  other  things,  none  of  which  re- 
the  rendering  a  perfon  or  place  unclean  or  unholy,  main.  He  lived  to  the  age  of  58.  Philoftratus  and  Lu- 

For  the  Jewifli  pollutions,  fee  the  article  Impuritv.  cian  have  treated  him  with  much  contempt  and  ridicule. 

The  Romanics  hold  a  church  to  be  polluted  by  the  Phi/ojlrat.  de  vit.  Sophi/Z.  lib.  ii.  and  Lucian  in  Rheto- 

effufion  of  blood  or  of  feed  therein  :  and  that  it  muft  rum  praceptore . 

be  confecrated  anew.  And  the  Indians  are  fo  fuper-  Pollux.  See  Castor  and  Pollux. 

ftitious  on  this  head,  that  they  break  all  the  vcffels  Pollux,  in  aftronomy,  a  fixed  liar  of  the  fecond 

which  thofe  of  another  religion  have  drank  out  of,  or  magnitude  in  the  conftellation  Gemini,  or  the  Twins, 
even  only  touched;  and  drain  all  the  water  out  of  a  See  Castor. 

pond  in  which  a  ftranger  has  bathed.  .  Pollux  and  Cajlor ,  a  fiery  meteor.  See  Castor. 

Pollution,  in  medicine,  a  difeafe  which  confifts  in  and  Pollux. 
an  involuntary  emiffion  of  the  feed  in  time  of  fieep.  .  POLOCSKI,  a  palatinate  in  the  duchy  of  Lithua- 
This,  in  different  perfons,  is  very  different  in  degree  ;  nia,  bounded  on  the  north  by  the  palatinate  ofWeytep- 
fome  being  affe&ed  with  it  only  once  in  a  week,  a  fort-  ffei,  on  the  fouth  by  the  Dwina,  on  the  north  by  Mufco- 
mght,  three  weeks,  or  a  month,  and  others  being  fubje&  vy,  and  on  the  weft  by  Livonia.  It  is  a  defert  country 
to  it  almoft  every  night.  The  perfons  moil  fubjea  to  full  of  wood,  and  had  formerly  its  own  dukes, 
it,  are  young  men  of  a  fangttineous  temperament,  who  Polocski,  a  town  of  Lithuania,  and  capital  of  a  pa- 
feed  high  and  lead  a  fedentary  life.  When  this  hap-  latinate  of  the  fame  name,  with  two  caftles  to  defend  it. 
pens  to  a  perfon  but  once  in  a  fortnight  or  a  month,  it  It  was  taken  by  the  Mufcovites  in  1563,  and  retaken 
ts  of  no  great  confequence;  but  when  it  happens  almoft  the  fame  year.  It  is  feated  on  the  river  Dwina,  co 
tvery  night,  it  greatly  injures  the  health  ;  the  patient  miles  fouth-weft  of  Weytepfki,  and  80  eaft  of  Braflaw. 
looks  pale  and  fickly  ;  in  fome  the  eyes  become  weak  E.  Long.  29.  o.  N.  Lat.  56.  4. 

and  inflamed,  are  fometimes  affefted  with  violent  de-  POLTROON,  or  Poltron,  a  coward  or  daftard, 

Auctions,  and  are  ufually  at  laft  encircled  with  a  livid  wanting  courage  to  perform  any  thing  great  6r  noble! 
appearance  of  the  fkin. .  This  diftemper  is  to  be  cured  The  word  is  borrowed  from  the  French,  whb  according 
rather  by  a  change  of  life  than  by  medicines.  When  to  Salmafius,  derive  it  a pollicc  truncato;  becaufe  ancient- 
H  has  taken  its  rife  from  a  high  diet  and  a  fedentary  ly  thofe  who  would  avoid  going  to  the  wars  cut  off 
life,  a  coarfer  food  and  the  ufe  of  exercife  will  generally  their  thumb.  But  Menage,  withmore  probability,  de- 
cure  it.  Perfons  fubje&  to  this  difeafe  fhould  never  rives  it  from  the  Italian  poltroney  and  that  from  poltro 
take  any  {Emulating  purges,  and  muft  avoid  as  much  as  a  “  bed  5”  becaufe  timorous,  pufillanimous  people  take 
pofiible  all  violent  paffions  of  the  mind:  and  though  ex-  pleafure  in  lying  a-bed.  Others  choofe  to  derive  the 
crcife  is  recommended  in  moderation,  yet  if  this  be  too  word  from  the  Italian  poltro  a  “colt;”  becaufe  of  that 
violent,  it  will  rather  increafe  the  diforder  than  contri-  creature’s  readinefs  to  run  away, 
kme  to  its  cure.  POLVERINE,  the  calcined  allies  of  a  plant ,  of  a 

T>r(v  t uv'  Jr’r  \  °*AK,SM>  .  ,  fnnilar  nature  with  our  pot-alhes  or  pearl-aflies.  It  is 

x  OLLUX  (Julius),  a  Greek  writer  of  antiquity,  brought  from  the  Levant  and  Syria;  and  in  the  glafs- 
flourifhed  in  the  reign  of  the  emperor  Commodus,  and  trade  it  is  always  to  be  preferred  to  any  other  afhes. 
was  born  at  Naucrates,  a  town  in  Egypt.  He  was  edu-  The  barilla,  or  pot-aflies  of  Spain,  yield  more  pure  fait 
cated  under  the  fopliifts,  and  made  great  progrefs  in  than  the  polverine  of  the  Levant,  but  the  glafs  made 
grammatical  and  critical  learning.  He  taught  rhetoric  with  it  has  always  fome  blue  tinge :  that  made  with 
at  Athens,  and  became  fo  famous  that  he  was  made  pre-  the  polverine  is  perfe&ly  white,  which  ought  always  to 
ceptor  of  the  emperor  Commodus.  He  drew  up  for  be  ufed  for  the  fineft  cryftal. 

Hs  ufe,  and  inferibed  to  him,  while  his  father  Marcus  POLYADELPHIA  (from  many ,  and 
Antoninus  was  living,  an  Onomajlicon  or  Greek  Voca-  brotherhood )y  many  brotherhoods.  The  name  of  the  18th 
bulary,  divided  into  ten  books.  It  is  extant,  and  con-  clafs  of  Linnaeus’s  fexual  fyftem,  confiding  of  plants 
tains  a  vaft  variety  of  fynonymous  words  and  phrafes,  with  hermaphrodite  flowers,  in  which  feveral  flamina 
agreeably  to  the  copioufnefs  of  the  Greek  tongue,  or  male  organs  are  united  by  their  filaments  into  three 
ranged  under  the  general  clafles  of  things.  It  was  in-  or  more  diftinft  bundles. 

tended  to  facilitate  the  knowledge  of  the  Greek  lan-  POLYiENUS,  the  name  of  many  famous  men  re- 
guage  to  the  young  prince;  and  it  is  (lift  very  ufeful  to  corded  in  ancient  writers.  Among  them  was  Tulius 
all  who  have  a  mind  to  be  perfe#  in  it.  The  firft  edi-  Polyaenus,  of  whom  we  have  fome  Greek  epigrams  ex- 
tion  of  it  was  printed  at  Venice  by  Aldus  in  1 902,  and  a  taut  in  the  firft  book  of  the  Anthologia,  The  Polyx- 
Latin  verfion  was  afterwards  made  and  publifhed  with  nus  whom  it  moft  concerns  us  to  know  about,  is  the 
it:  but  there  was  no  corre&  and  handfome  edition  of  it  author  of  the  eight  books  of  the  Stratagems  of  iUuftrious 
till  that  of  Amfterdam,  1706,  in  folio,  by  Lederlinus  Commanders  In  War.  He  was  probably  a  Macedo- 
and  Hemfterhufius.  Lederlinus  went  through  the  firft  nian,  and  perhaps  a  foldkr  m  the  early  part  of  his  life  • 
e\en  hpoks,  correcting  the  text  and  verfion,  and  fub-  but  of  this  there  is  no  certainty*  He  was  undoubtedly 
joining  his  own,  with  the  notes  of  Salmafius,  If.  Vof-  a  rhetorician  and  a  pleader  of  caufes  ;  and  appears 
tius,  \  alefius,  and  of  Ruhnius,  whofe  fcholar  he  had  from  the  dedication  of  his  work  to  the  emperors  Anto! 

een,  and  whom  he  fucceeded  in  tne  profeflorfliip  of  ninus  and  Verus,  to  have  lived  towards  the  latter  part  of 
the  oriental  languages  in  the  univerfity  of  Strafburg,  the  fecond  century.  The  Stratagemata  were  publifhed 
Vol*  XV.  Part  L  ^  s  m 


polyan<'ria 

II. 

Polybius. 


POL 

In  Greek  by  Ifaac  Cafaubon,  with  notes,  in 
i2mo  •  but  no  good  edition  of  them  appeared  till  that 
of  Leaden,  ,690,  in  8vo.  The  title-page  runs  thus: 
‘pZlnTslratagematum  libri  c3c,  Jufto  VuUno  tnterfrete, 
Pancratius  Maajvkius  recenfuit ,  Jfaact  Cafaubom  nec  non 

/U‘ ’weh'avelriis  work  the  various  ftratagems  of  above 
300  captains  and  generals  of  armies,  chiefly  Greeks  and 
barbarians:  for  the  Romans  feldom  ufed  fuch  fineffes, 
and  Polysenus  has  fnown  further,  that  he  was  not  we  1 
verfed  in  Roman  affairs.  A  great  number  of  thefe  ftra- 
tagems  appear  to  us  to.be  ridiculous  or  imprafticable 
and  neither  the  generals,  nor  even  common  foldiers  o 
our  days,  would  be  found  Ample  enough  to  be  caught 
bv  them.  Few  of  this  order  are,  capable  of  reading 
Polyanus’s  Stratagems ;  and  if  they  were,  they  wou 
reap  little  benefit  from  it.  The  book  is  ufeful  to  fuch, 
as  ftudy  the  Greek  language  and  antiquity  ;  for  many 
tilings  wifl  be  found  in  it,  illuftrating  the  cuftoms  and 
opinions  of  ancient  times.  The  fixth  and  feventh  books 
are  imperfect 
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.  ro„  torY)  for  the  fake  of  which  his  travels  were  undertaken. 
l5b9>  ^  KnAlr®.  but  there  on- 


Thls  hiftory  was  divided  into  40  books ;  but  there  on- 
ly  remains  the  five  firft,  with  extracts  of  fome  parts  of 
the  others.  It  has  had  feveral  editions  m  Greek  and 
Latin  ;  and  there  is  an  Englifh  tranflation  by  Mr  Hamp¬ 
ton.  He  died  at  the  age  of  82. 

POLYCARP,  one  of  the  moft  ancient  fathers  of 
the  Chriftian  church,  was  born  towards  the  end  of  the 
reign  of  Nero,  probably  at  Smyrna ;  where  he  was  edu- 
cated  at  the  expence  of  Califta,  a  noble  matron 
guifhed  by  her  piety  and  charity.  He  was  unqueftion- 
ably  a  difciple  of  St  John  the  Evangehft,  and  con  verfed. 
familiarly  with,  other  of  the  apoftles.  When  of  a  pro¬ 
per  age,  Bucolus  ordained  him  a  deacon  and  cateclnlt  ofc 
his  church;  and  Upon  his  death  he  fuifceeded  him  in  the 
bifhoprie,  to  which  he  is  faid  to  have  been  confccrated 
by  St  John,  who  alfo  directed  his  Apocalypfe,  among 
others,  to  him,  under  the  title  of  the  angel  of  the  church 
of  Smyrna.  At  length  the  controverfy  about  the  obler- 
vation  of  Eafter  beginning  to  grow  high  between  the- 
ealtern  and  weftern  churches,  he  went  to  Rome  to  dit- 
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mat  a.  —  r -  *  .  .  ^ 

book  De  Republica  Macedonian  ;  and  Suidas  mentions  a 
piece  concerning  the- Thebans  and  three  books,  of  l  a* 
citus.  If  death  had  not  prevented,  he  would  have  writ¬ 
ten  Memorabilia  of  the  Emperors  Antoninus  and  V erus  : 
for  he  makes  a  promife  of  this  in  the  preface  .to  his 
lixth  book  of  Stratagems .  Cafaubon,  in  the  dedication 
of  Polycenus. to  Mornaeus,  calls  him  an  elegant ,  acute,  and 
learned  writer . 

POLY  AND  RIA  (from  many and  avw£  a  man 

or  hufband ),  many  hufbands.  The  name  of  the  13th 
clafs  in  Linnxus’s  fexual  method,  confiding  of  plants 
with  hermaphrodite  flowers,  which  are  furniflied  with 
feveral  ftamina,  that  are  infertedinto  the  common  recep- 
tacle  of  the  flower. 

POLYANTHEA,  a  cofte&ion  of  common-places  in 
alphabetical  order,  for  the  ufe  of  orators,  preachers,  &c* 
The  word  is  formed  from  the  Greek  much ,  and 
flower  ;  and  has  much,  the  fame  meaning  with  an - 
t oology  or  florilege .  The  firft  author  of  the  polyanthea 
was  Dominic  Nanni  de  Mirabellio,  whofe  labour  has 
been  improved  on  by  Barth.  Anjantius,  and  Franc.  Tor- 
fius  ;  and  fince  thefe,  by  Jof.  Langius,  under  the  title  of 
Polyanthea  nova,  1613. 

POLYANTHUS,  in  botany.  See  Primula. 

POLYBIUS,  a  famous  Greek  hiftorian,  was  ,  born 
at  Megalopolis,  a  city  of  Arcadia,  205  years,  before 
Chrift  ;  and  was  the  fon  of  Lycortas,  chief  of  the  re¬ 
public  of  the  Achseans.  He  was  trained  to,  arms  under 
the  celebrated  Philopoemen,  and  is  deferibedby  Plutarch 
carrying  the  urn  of  that  great  but  unfortunate  general 
in  his  funeral  proceffton,  He  arofe  to:  confiderable  ho¬ 
nours  in  his  own  country,  but  was  compelled  to  vilit 
Rome  with  other  principal  Achaean s,  who  were  detain¬ 
ed  there  as  pledges  for  the  fubmiffipn  of  their  ftate. 
From  hence  he  became  intimate  with  the  fecond  Scipio, 
Africanus,  and  was  prefent  with  him  at  the  demolition 
of  Carthage.  He  faw  Corinth  alfo  plundered  by  Mura- 
mius,  and  thence  palling  through  the  cities  of  Achaia,. 
reconciled,  them  to  Rome.  He  extended  his  travels  in¬ 
to  Egypt,  France,  and  Spain,  that  he  might  avoid  fuch 
geographical  errors  as  he  has  cerifured  in  others. 

It  was  in  Rome,  that  he  cgmpofed  his  excellent  hif- 


iee  was  . 

many  conferences,  that  were  carried  on  in  the  molt 
peaceable  and  amicable  manner  ;  and  though  neither  cl 
them  could  bring  the  other  to  embrace  his  opinion, 
they  both  retained  their  own  fentiments  without  viola¬ 
ting  that  charity  which  is  the  great  law  of  their  religion. 

Whilft  at  Rome  he  particularly  oppofed  the  herefies. 
of  Marcian,  and  Valentinus.  His  couduft  on  .  this  oc- 
cafion  is  related  by  Irenaeus;.  who  informs  us,  that  when  . 
Poly  carp  palled  Marcian  in  the  ftreet.  without  {peak¬ 
ing,  Marcian  faid,  “  Polycarp,  own  us  !”  To  which  he 
replied  with  indignation,  “  I  own  thee  to  be  the  firft- 
born  of  Satan.”  Irenams  adds,  that  when  any  hereti¬ 
cal  dodlrines  were  fpoken  in.  his  prefence,  he  would  ftop  , 
fiis  ears  and.  fay,  “Good  God!  to  what  times  haft  thoiv 
referved  me,  that  I  fhould  hear  fuch  things  !”  and  im¬ 
mediately  left  the  place.  He  was  wont  to  tell,  that 
St  John,  going- into  a  bath  at  Ephefus,  and  finding  Ce- 
rinthus  the  heretic  in  it,  immediately  ilarted  back  with^- 
out  bathing,  crying  out,  “  Let  us  run  away,  left  the- 
bath  fhpuld  fall  upon  us  while  Cerinthus  the  enemy  o£ 
truth  is  in  it.”  Polycarp  governed  the  church  of  Smyr¬ 
na  with  apoftolic  purity,  till  he  fuffered  martyrdom .  in. 
the  7  th  year  of  Marcus  Aurelius ;  the  manner  of  whiclv 
is. thus  related. 

The  perfecution  waxing  hot  at  Smyrna,  and  many 
having  fealed  their  faith  with  their  blood,  the  general' 
cry  was,  “Away  with  the  impious;  let  Polycarp  be? 
fought  for.”  Upon  which  he  privately  withdrew  into  a. 
neighbouring  village,  where  he  continued  for  fome  time, 
praying  night  and  day  for  the  peace  of  the  church.  He? 
was,  thus  employed,  when  one  night  he  fell  into  a, 
trance,  and  dreamed  that  his  pillow  took  fire,  and  was., 
burnt  to  allies ;  which,  when  he  awoke,  he  told  his. 
friends  was  a  prefage  that  he  fhpuld  be  burnt  alive  for 
the  caufe  of  Chrift.  Three  days  afterwards,,  in  order 
to  efcape  the  inceflant,  fearch  fo.r  him,  lie  retired  into, 
another  village :  his  enemies,  however,  were  at  hand,  who. 
feized  upon  two  youths  (one  of  whom  they  forced  by 
ftripes  to  a  confeflion),  by  whom  they  were  conducted 
to  his  lodging.  He  might  have  faved  himfelf  by  get**- 
ting  into  another  houfe  ;  but  he  fubmitted,  faying, 
“  The  will  of  the  Lord  be  done.”  He  therefore  cam^ 
*  d  owa 
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WycSTj\  down  from  his  bed-chamber,  and  faluting  his  perfecutors  mountain,  on  the  fouth-eaft  of  the  city,  vras  fole'mnly  P  >Iycar- 

“  v  with  a  ferene  and  cheerful  countenance,  he  'Ordered  a  vifitcd  by  the  Greeks  on  his  feftival  day  ;  and  for  the  r«’» 

table  to  be  fet  with  provifions,  invited  them  to  partake  maintenance  and  repairing  of  it,  travellers  were  wont  to  ,  , 

'■of  them,  and  only  requelled  for  himfelf  one  hour  for  throw  a  few  afpers  into  an  earthen  pot  that  Hands  ‘  0  ycrate*: 

prayer ;  after  which  he  was  fet  upon  an  afs,  and  con-  there  for  the  purpofe.  Ke  wrote  fome  homilies  and 

*dudled  towards  Smyrna.  On  the  road  he  met  Herod  epiftles,  which  are  now  loft,  except  that  to  the  Philip- 

■an  irenarch  or  juftice  of  the  province,  and  his  father,  pinns,  which  is  a  truly  pious  and  Chriftian  piece,  con- 

who  were  the  principal  inftigators  of  the  perfccution.  taining  {hort  and  ufeful  precepts  and  rules  of  life,  which 

Herod  took  him  up  into  his  chariot,  and  ftrenuouf-  St  Jerome  informs  us  was  even  in  his  time  read  in  the 

Iy  endeavoured  to  undermine  his  conftancy  ;  but  ha-  public  affemblies  of  the  Afiatic  churches.-  It  is  fingu- 

ving  failed  in  the  attempt,  he  thruft  him  out  of  the  larly  ufeful  in  proving  the  authenticity  of  the  books  of 

chariot  with  fo  much  violence  and  indignation,  that  he  the  New  Teftament ;  for  he  has  feveral  paffages  and 

bruifed  his  thigh  with  the  fall.  When  at  the  place  of  expreffions  from  Matthew,  Luke,  'the  Afts,  St  Paul’s 

execution,  there  came,  as  is  faid,  a  voice  from  heaven,  Epiftles  to  the  Philippians,  Ephefians,  Galatians,  Co- 

laying,  “  Polycarp,  be  ftrong,  and  quit  thyfelf  like  a  rinthians,  Romans,  Theffalonians,  Coloffians,  ill  Timo-  ' 

man.”  Before  the  tribunal  he  was  urged  to  fwear  by  thy,  ill  Epiftle  of  St  John,  and  ill  of  Peter;  and  makes 
the  genius  of  Caffar.  “  Repent  (fays  the  proconful),  particular  mention  of  St  Paul’s  Epiftle  to  the  Ephefians. 
and  fay  with  us,  take  away  the  impious.”  Whereupon  Indeed  his  whole  Epiftle  confifts  of  phrafes  and  fenti- 

the  martyr  looking  round  at  the  crowd  with  a  feverc  ments  taken  from  the  New  Teftament  (b). 

and  angry  countenance,  beckoned  with  his  hand,  and  POLYCARPON,  in  botany :  A  genus  of  the  tri-. 
looking  up  to  heaven,  faid  with  a  figli,  in  a  very  different  gynia  order,  belonging  to  the  triandria  clafs  of  plants  ; 
tone  from  what  they  meant,  “  Take  away  the  impious.”  and  in  the  natural  method  ranking  under  the  22d  or- 
At  laft,  confeffmg  himfelf  to  be  a  Chriftian,  the  crier  der,  Caryophyllei.  The  calyx  is  pentaphyllous  ;  there 
thrice  proclaimed  his  confeffion,  and  the  people  fhouted,  are  five  very  fmall  ovate  petals  ;  the  capfule  is  unilocular 
“  This  is  the  great  dodlor  of  Afia,  and  the  father  of  the  and  trivalved. 

Chriftians ;  this  is  the  deftroyer  of  our  gods,  that  teaches  POLYCHREST,  in  pharmacy,  figmfies  a  medicine  * 

men  not  to  do  facrifice,  or  worftiip  the  deities.”  When  that  ferves  for.many  ufes,  or  that  cures  many  difeafes. 

the  fire  was  prepared,  Polycarp  requefted  not  to  be  Sal  Polychrest,  a  compound  fait  made  of  equal 

nailed,  as  ufual,  but  only  tied  to  the  flake  ;  and  after  a  parts  of  faltpetre  and  fulpliur,  deflagrated  in  a  ted-hot 

Ihort  prayrer,  which  he  pronounced  with  a  clear  and  au-  crucible. 

dible  voice,  the  executioner  blew  up  the  fire,  which  in-  POLYCNEMUM,  iri  botany:  A  genus  of  the  mo- 
creafing  to  a  mighty  flame,  “  Behold  a  wonder  feen  nogynia  order,  belonging  to  the  triandria  clafs  of  plants  • 

(fays  my  author)  by  us  who  weie  purpofely  referred,  and  in  the  natural  method  ranking  under  the  1  2th  or! 
that  we  might  declare  it  to  others ;  the  flames  difpo-  der,  Holoracex.  The  calyx  is  triphyllous;  and  there  arc 
fing  themfelves  into  the  refemblance  of  an  arch,  like  the  five  calciform  petals,  with  one  feed  almoft  naked. 

■fails  of  a  ihip  fwelled  with  the  wind,  gently  eacircled  POLYCRATES,  was  a  tyrant  of  Samos,  ’ famous 
the  body  of  the  martyr,  who  ftood  all  the  while  in  the  for  the  good  fortune  which  -always  attended  him.  He 
midft,  not  like  roafted  flefti,  but  like  the  gold  or  filver  became  very  powerful  ;  and  got  poffeffion  not  only  of 
purified  in  the  furnace,  his  body  fending  forth  a  de-  the  neighbouring  iflands,  but  alfo  of  fome  cities  on  the 
lightful  fragrancy,  which,  like  frankincenfe  or  fome  coaftof  Afia.  He  had  a  fleet  of  1 00  {hips  of  war,  and 
other  coftly  fpices,  prefented  itfelf  to  our  fenfes.  The  was  fo  univerfally  efteemed,  that  Amafis  the  king  of 
infidels,  exafperated  by  the  miracle,  commanded  a  fpear-  Egypt  made  a  treaty  of  alliance  with  him.  The  Egyp¬ 
tian  to  run  him  through  with  a  fword  :  which  he  had  tian  king  was,  however,  afraid  of  his  continued  profpe- 
no  fooner  done,  but  fuch  a  vail  quantity  of  blood  flow-  rity,  and  advifed  him  to  chequer  his  enjoyments,  by  re¬ 
ed  from  the  wound  as  extinguilhed  the  fire;  when  a  linquilhing  fome  of  his  moll  favourite  objefts  ’  Poly¬ 
dove  was  feen  to  fly  from  the  wound,  which  fome  fup-  crates,  in  compliance,  threw  into  the  fea  a  beautiful  feal 
pole  to  have  been  his  foul,  clothed  in  a  vifible  fhape  at  the  moll  valuable  of  his  jewels.  The  lofs  of  fo  preciou! 
the  time  of  its  departure  (a).”  The  Chriftians  endea-  a  feal  afflicted  him  for  fome  time  ;  but  foon  after  he  re- 

-  toured  to  carry  off  his  body  entire,  but  were  not  al-  ceived  as  a  prefent  a  large  filh,  in  whole  belly  it  was 

lowed  by  the  irenarch,  who  commanded  it  to  be  burnt  found.  Amafis  no  fooner  heard  this,  than  he  gave  up 
to  allies.  The  bones,  however,  were  gathered  up,  and  all  alliance  with  the  tyrant  of  Samos,  and  obferved  that 
decently  interred  by  the  Chriftians.  fooner  or  later  his  good  fortune  would  vanifti.  Some 

Thus  died  St  Polycarp,  the  7  th  of  the  kalends  of  time  after  Polycrates  vifited  Magnefia  on  the  Maxirider 
May,  A.  C.  167.  The  amphitheatre  on  which  he  fuf-  where  he  had  been  invited  by  Orontes  the  governor’ 
fered  was  moftly  remaining  not  many  years  ago ;  and  Here  he  was  lhamefully  put  to  death,  merely  becaufe 
his  tomb,  which  is  111  a  little  chapel  in  the  fide  of  a  the  governor  wilhed  to  terminate  his  profperity.  the 

S  s  2  daugh- 


(a)  The  miraculous  part  of  this  account  is  ridiculed  by  Dr  Middleton  in  his  Free  Enquiry  and  Defence  of  if 
but  fomething  is  offered  in  its  favour  by  Mr  Jortin,  who  obferves,  “  the  circumftances  are  fufficient  only  to  create 
a  paufe  and  a  doubt.  ”  Remarks  on  Red.  Htji .  vol.  i.  ^ 

„  iB)  J?rtinr’  vo1‘tt  ?’  6-8'  who  to  tlle  particulars  made  out  by  Cotelerius,  has  added  one  from  Galat.  iv.  26. 
and  another  from  H,ebr.  iv.  12,  13. 
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Polycroti  daughter  of  Polycrates  had  diffuaded  her  ^  ^ 

11  going  to  the  houfe  of  Orontes,  on  account  of  the  bad 


ii  going  lu  *.»**.  - -  -  .  -  . 

PolygaU.  Yearns  which  (he  had,  but  in  vain.  f  the  an_ 

^  clss^d  : 

different  heights  f "they^^difti ngui Jel  by’  this  term 

cme  galleys  has  given  occafion  to  fome  to  fuppofe  thole 
veffelsof  Inch  a  height  from  the  water  as  is  fcarce  ere, 
dible.  Commentators  are  not  at  all  agreed  upon 

C°  POLYDAM  AS,  was  a  famous  athlete,  who  imita¬ 
ted  Semuks  in  whatever  he  did.  He  killed  a  lion  with 
his  fift  and  it  is  reported  he  could  flop  a  chariot  with 
his  hand  in  its  moft  rapid  courfe.  He  was  one  day 
with  fome  of  his  friends  in  a  cave,  when  on  a  fuddena 
large  piece  of  rock  came  tumbling  down,  and  whik  all 
died  away  he  attempted  to  receive  the  falling  fragment 
in  his  ark  His  prodigious  ftrength,  however,  was  in- 
fufficient,  and  he  was  inllantly  crulhed  to  pieces  under 

^  POLYDECTES,  a fon  of Magnes,  was  king  of  the 
iftand  of  Seriphos.  He  received  with  great  kmdnefs 
Danae  and  her  fon  Perfeus,  who  had  been  «pofcdon 
the  fea  by  Acrifius.  He  took  great  care  of  the  edu¬ 
cation  of  Perfeus  ;  but  becoming  enamoured  of  Danae, 
he  removed  her  from  his  kingdom,  apprehenfive  of  Ins 
refentment.  He  afterwards  paid  his  addrefies  to  Da- 
nae  •,  and  heing  rejefted,  he  prepared  to  offer  her  vio¬ 
lence.  Danae  fled  to  the  altar  of  Minerva  for  protec¬ 
tion  ;  and  Dkftys,  the  brother  of  Polydeftes,  who  had 
himfelf  faved  her  from  the  fea-waters,  oppofed  her  fa¬ 
rther,  and  armed  himfelf  in  her  defence  At  this  < cri¬ 
tical  moment  Perfeus  arnved;  and  with  Medufa  s  head 
he  turned  into  ftones  Polydeftes,  with  the  affociates  of 
his  guilt.  The  crown  of  Seriphos  was  given  to  Diftys, 
who  had  (hown  himfelf  fo  aftive  in  the  caufe  of  inno- 
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POLYDORE  virgil.  See  Virgil. 

POLYDORUS,  a  fon  of  Priam  by  Hecuba,  or,  ac¬ 
cording  to  others,  by  Laothoe,  the  daughter  of  Altes, 
king  of  Pedafus.  Being  young  and  inexperienced  when 
Troy  was  befieged  by  the  Greeks,  his  father  removed 
him  to  the  court  of  Polymneftor,  king  of  Thrace,  to 
whofe  care  he  entrufted  the  greateft  part  of  his  treafures, 
till  his  country  fhould  be  freed  from  foreign  invafion. 
On  the  death  of  Priam,  Polymneftor  made  himfelf  mailer 
cf  the  riches  which  were  in  his  pofleffion  ;  and  to  en- 
fure  them  the  better,  he  murdered  the  young  prince, 
and  threw  his  body  into  the  fea,  where  it  was  found 
by  Hecuba.  According  to  Virgil,  his  body  was  bu¬ 
ried  near  the  fhore  by  his  aflaffin;  and  there  grew  on 
bis  grave. a  myrtle,  whofe  boughs  dropped  blood,  when 
JEneas  going  to  Italy,  attempted  to  tear  them  from  the 
tree. 

POLYGALA,  milkwort:  A  genus  of  the  oaan- 
4fia  order,  belonging  to  the  diadelphia  clafs  of  plants  ; 
ind  in  the  natural  method  ranking  under  the  33d  or¬ 
der,  Lomcntacex .  The  calyx  is  pent  aphyllous,  \vith  two 
of  its  leaflets  wing-ihaped  and  coloured ;  the  legumen 
k  obcordate  and  bilocular.  There  are  24  fpecies  \  of 
which  the  moil  remarkable  are, 

1,  The  vulgaris,  or  common  milkwort,  is  a  native  of 
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The  Britifh  heaths  and  dry  paftures.  The  fialks  m  Pc^U 
about  five  or  fix  inches  long,  feveral  anfmg  from  the  poly|amy< 
fame  root :  the  leaves  are  firm,  fmooth,  entire,  and 
grow  alternate  upon  the  ftalks,  which  are  terminated 
with  fpikes  of  flowers,  moft  commonly  blue,  but  often 
red  or  white  :  the  calyx  confifts  of  five  leaves,  three  of 
which  are  fmall  and  green,  two  below,  and  one  above 
the  corolla ;  the  other  two  intermediate  ones  are  large, 
oval,  flat-coloured,  veined,  and  refembje  petals,  which 
at  length  turn  greeniih,  and  remain  a  defence  to  the 
feed-veffel ;  the  corolla  confifts  of  three  petals  folded 
together,  and  forming  a  tube  :  the  carina  is  terminated 
by  a  kind  of  heart-fbaped,  concave  appendage,  fringed 
at  the  extremity.  The  root  of  this  plant  has  a  bitter 
tafte,  and  has  been  found  to  pofiefs  the  virtues  of  the 
American  rattlefnake-root.  It  purges  without  danger, 
and  is  alfo  emetic  and  diuretic  j  fometimes  operating  all 
the  three  ways  at  once.  A  fpoonful  of  the  decoction 
made  by  boiling  an  ounce  of  the  herb  in  a  pint  of  wa¬ 
ter  till  one  half  has  exhaled,  has  been  found  fervice able  . 
in  pleuriiies  and  fevers,  by  promoting  a  diaphorefis  and 
expe&oration ;  and  three  fpoonfuls  of  the  fame,  taken 
once  an  hour,  has  proved  beneficial  in  the  dropfy  and 
anafarca.  It  has  alfo  been  found  ferviceable  in  con, 
fumptive  complaints. 

2.  The  fenega,  or  feneka,  rattle fnake-wort,  grows  na¬ 
turally  in  moft  parts  of  North  America.  This  hath  a 
perennial  root  compofcd  of  feveral  fleihy  fibres,  from 
which  arife  three  or  four  branching  ftalks  which  grow 
ered,  garnifhed  with  fpear-lhaped  ^  leaves  placed  alter¬ 
nately.  The  flowers  are  produced  in  loofe  fpikes  at  the 
end  of  the  branches  :  they  are  fmall,  white,  and  fhaped 
like  tliofe  of  the  common  fort.  It  flowers  here  in  Ju¬ 
ly,  but  the  plants  do  not  produce  feeds.  The  root  of 
this  fpecies  operates  more  powerfully  than  the  laft  * 
but  befides  the  virtues  of  a  purgative,  emetic,  and  diu¬ 
retic,  it  has  been  recommended  as  an  antidote  againll 
the  poifon  of  a  rattlefnake  ;  but  this  opinion  is  now  ex¬ 
ploded.  It  ft  ill,  however,  maintains  its  charafter  in  fe* 
veral  diforders.  Its  efficacy,  particularly  in  pleurifies* 
is  moft  fully  eftabliffied  in  Virginia:,  formerly  near  50 
out  of  100  died  of  that  diftemper,  but  by  the  happy 
ufe  of  this  root  hardly  three  out  of  the  fame  number 
have  been  loft. 

As  the  feeds  of  the  rattlefnake-wort  feldom  fucceed 
even  in  the  countries  where  the  plant  is  a  native,  the 
bell  method  of  propagating  it  is  to  procure,  the  root* 
from  America,  and  plant  them  in  a  bed  of  light .  earth- 
in  a  fheltered  fituation,  where  they  will  thrive  without 
any  other  culture  than  keeping  them  free  from  weeds.. 

But  though  the  plant  will  ftand  out  ordinary  winters* 
it  will  be  proper  to  cover  it  during  that  feafon  with  old 
tanner’s  bark,  or  other  mulch,  to  keep  out  the  frofL 
POLYGAMIA  many,  and  marriage )* 

This  term,  expreffing  an  intercommunication  of  fexes,  i& 
applied,  by  Linnaeus,  both  to  plants  and  flowers.  A 
polygamous  plant  is  that  which  bears  both  hermaphror 
dite  flowers  and  male  or  female,  or  both. 

POLYGAMY,  a  plurality  of  wives  or  hufbands,  in 
the  pofleffion  of  one  man  or  woman  at  the  fame  time. 

Polygamy  is  fo  univerfally  efteemed  unlawful,  and 
even  unnatural,  through  Europe,  and  in  all  Chriftian 
countries,  that  we  have  generally  reafoned  upon  this 
conviction.  Both  religion  and  reafon  appear  at  firft. 
fight  at  leaft  to  condemn  it ;  and  with  this  view  of  the 
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fVfypamy  fubjjfft  mankind,  in  general  reft  fatisfied ;  but  fome  bolder 
geninfes  have  taken  the  oppofite  fide  of  the  queftion ; 
have  caft  off  the  prejudices  of  education,  and  attempted 
to  (how  that  polygamy  is  pot  unlawful,  but  that  it  is 
juft  and  neceffary,  and  would  be  a  public  benefit.  Such 
#  Mtnthly  writers,  to  ufe  the  words  of  an  intelligent  critic  *,  ‘4  re~ 
Seni(wl  cur  to  the  common  fubterfuge,  of  which  every  fetter 
UP  0fJtrangeJ>°ds)  and  every  conscientious  troubler 
of  the  public  peace,  have  artfully  availed  themfelves 
to  filence  the  clamour  of  expoftulation.  f  Truth  ! 
Truth  !'  is  their  general  cty  :  and  with  this  hopeful 
pretence,  prudence  and  humility,  and  every  amiable  and 
ufeful  virtue,  are  left  behind;  while  conscience  (con- 
fcience! )  blindly  rufhes  forward  to  oppofe  order,  infult 
authority,  and  overturn  the  cuftoms  of  ages.” 

But  notwithftanding  thefe  fair  pretences,  it  will,  we 
doubt  not,  be  eafy  to  (how  that  truth  is  not  upon  their 
fide;  prudence  and  delicacy  are  certainly  at  open, war 
.  with  them:  for  Dr  Percival,  Phil.  Tranf.  vol,  lxvi. 
parti,  p.  163.  has  very  juftly  obferved,  that  the  pra&ice 
is  bfutal,  deftru6tive  to  friendfliip  and  moral  fentiment, 
inconfiftent  with  one  great  end  of  marriage,  the  education 
of  children,  and  fubverfive  of  the  natural  rights  of  more 
than  half  of  the  fpecies.  Befides,  it  is  injurious  to  po¬ 
pulation,  and  therefore  can  never  be  countenanced  or 
allowed  in  a  well-regulated  ftate  ;  for  though  the  num¬ 
ber  of  females  in  the  world  may  confiderably  exceed  the 
number  of  males,  yet  there  are  more  men  capable  of 
propagating  their  fpecies  than  women  capable  of  bearing 
children ;  and  it  is  a  well-known  fa 61,  that  Armenia, 
in  which  a  plurality  of  wives  is  not  allowed,  abounds 
more  with  inhabitants  than  any  other  province  of  the 
Turkifh  empire. 

Indeed  it  appears,  that  in  fome- countries  where  it  is 
allowed,  the  inhabitants  do  not  take  advantage  of  it. 
f  Htrcn't  “  The  Europeans  (fays  M.  Niebuhr  f)  are  miftaken  in 
t^ie  ftate  of  marriage  fo  different  among  the 
TravJu  * Mufruimans  v^rom  what  it  is  with  Chriftian  nations.  I 
* U  could  not  diicern  any  fuch  difference  in  Arabia.  The 
women  of  that  country’  feem  to  be  as  free  and  as  happy 
as  thofe  of  Europe  can  poflibly  be.  Polygamy  is  per¬ 
mitted,  indeed,  among  Mahometans,  and  the  delicacy 
of  our  ladies  is  (hocked  at  this  idea  ;  but  the  Arabians 
$  See  Jiin-  rarely  avails  themfelves  of  the  privilege  of  marrying 
*** 9*  f°ur  lawful  wives,  and  entertaining  at  the  fame  time  any 
number  of  female  (laves.  None  but  rich  voluptuaries 
marry  fo  many  wives,  and  their  conduft  is  blamed  by 
all  fober  men.  Men  of  fenfe,  indeed,  think  this  privi¬ 
lege  rather  troublefome  than  convenient.  A  hufband  is 
by  law  obliged  to  treat  his  wives  fuitably  to  their  con¬ 
dition,  and  to  difpenfe  his  favours  among  them  with 
perfe6f  equality  :  but  thefe  are  duties  not  a  little  dif- 
agreeable  to  mod  Muffulmans;  and  fuch  modes  of  luxury 
are  too  expenfive  to  the  Arabians,  who  are  feldom  in 
eafy  circumftances.  I  muft,  howeTer,  except  one  cafe  ; 
for  it  fometimes  happens  that  a  man  marries  a  number 
cf  wives  in  the  way  of  commercial  fpeculat ion.  I  know 
a  Mullah,  in  a  town  near  the  Euphrates,  who  had  mar¬ 
ried  four  wives,  and  was  fupported  by  the  profits  of 
their  labour.” 

See  a  curious  kind  of  polygamy  under  the  article 
Nayres.  The  ancient  Britons,  too,  had  a  kind  of 
polygamy  among  them,  1 2  women  being  common  to 
H  men. 

Scldra  has  proved,  in  his  Uxor  Htlraica,  that  plura- 
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lity  of  wives  was  allowed  of,  not  only  among  the  He^  Pelypavy, 
brews,  but  alfo  among  all  other  nations,  and  in  all  ages, 

It  is  true,  the  ancient  Romans  were  more  fevere  in  their 
morals,  and  never  praftifed  it,  though  it  was  not  forbid 
among  them :  and  Mark  Antony  is  mentioned  as  the 
firft  who  took  the  liberty  of  having  two  wives. 

<  From  that  time  it  became  pretty  frequent  in  the  em¬ 
pire  till  the  reigns  of  Theodofius,  Honorius,  and  Arca¬ 
des,  who  firft  prohibited  it  by  exprefs  law  in  393, 

After  this  the  emperor  Valentinianr  by  an  edi6t,  per¬ 
mitted  all  the  fubje&s  of  the  empire,  if  they  pleafed,  to 
marry  feveral  wives ;  nor  does  it  appear,  from  the  ec- 
clefiaftical  hiftory  of  thofe  times,  that  the  bifhops  made 
any  oppofition  to  this  introdvi6lion  of  polygamy,  Ta 
effe6f,  there  are  fome  even  among  the  Chriftian  cafuiiW 
who  do  not  look  on  polygamy  as  in  itfelf  criminals 
Jurieu  obferyes,  that  the  prohibition  of  polygamy  is  a? 
pofitive  law ;  but  from  which  a  man  may  be  exempted 
by  fovercign  neceflity.  Baillet  adds,  that  the  example 
of  the  patriarchs  is  a  very  powerful  argument  in  favour 
of  polygamy :  of  thefe  arguments  we  (hall  fpeak  hereafter. 

It  has  been  much  difpnted  among  the  dodfors  of  the 
civil  law  whether  polygamy  be  adultery.  In  the  Ro¬ 
man  law  it  is  called  jluprum ,  and  pnnifhed  as  fuch,  that 
is,  in  fome  cafes,  capitally.  But  a  fmaller  pnnifhment 
is  more  confident  with  the  Jewifh  law,  wherein  the  pro¬ 
hibition  of  adultery  is  perpetual,  but  that  of  polygamy- 
temporary  onlyv 

#  In  Germany,  Holland,  and  Spain,  this  offence  is 
differently  punched.  By  a  canftitution  of  Charles  V. 
it  was  a  capital  crime.  By  the  laws  of  ancient  and 
modern  Sweden  it  is  punifhed  with  death.  In  Scotland 
it  is  punifhed  as  perjury. 

In  England  it  is  enadled  by  ftatute  I  Jac.  I.  cap.  \  r. 
that  if  any  perfon,  being  married,  do.  afterwards  marry 
again,  the  former  hufband  or  wife  being  alive,  it  is  fe¬ 
lony,.  but  within  the  benefit  of  clergy.  The  firft  v^'fe 
in  this  cafe  (hall  not  be  admitted  as  an  evidence  againft 
her  hufband,  becaufe  (he  is  the  true  wife ;  but  the  fe¬ 
cund  may,  for  (he  is  indeed  no  wife  at  all ;  and  fo  vice 
verfa  of  a  feeond  hufband.  This  a<ft  makes  an  exception 
to  five  cafes,  in  which  fuch  feeond  marriage,  tho*  in  the 
three  firft  it  is  void,  is,  however,  no  felony,  1 .  Where 
either  party  hath  been  continually  abroad  for  feven  years, 
whether  the  party  in  England  had  notice  of  the  other’s 
being  living  or  not.  _  2.  Where  either  of  the  parties 
hath  been  abfent  from  the  other  ftven  years  within  this 
kingdom,  and  the  remaining  party  hath  had  no  notice  of 
the  other’s  being  alive  within  that  time.  3.  Where 
there  is  a  divorce  or.  feparation  a  menfa  et  thoro  by  fen- 
tence  in  the  eeclefiaftical  court.  4.  Where  the  firft 
marriage  is  declared  abfolutely  void  by  any  fuch  fentence, 
and  the  parties  loofed  a  vinculo .  Or,  5.  Where  either 
of  the  parties  was  under  the  age  of  confent  at  the  time 
of  the  firft  marriage  ;  for  in  fuch  cafe  the  firft  marriage 
was  voidable  by  the  difagreement  of  either  party,  which 
tins  feeond  marriage  very  clearly  amounts  to.  But  if 
at  the  age  of  confent  the  parties  had  agreed  to  the 
marriage,  which  completes  the  contradl,  and  is  indeed 
the  real  marriage,  and  afterwards  one  of  them  (hould 
marry  again,  judge  Blacldlone  apprehends  that  fuch 
feeond  marriage  would  be  within  the  reafon  and  penalties- 
of  the  a6t. 

Bernardus  Ochinus,  general  of  the  order  of  Capu¬ 
chins,  and  afterwards  a  Proteftant/publiftied,  about  the 
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3 2  0  ,  •  p.,ft  Mr  Bruce  proceeds  to  confidcr  Polygamy. 

Sf^r  I-o!  Wether  rfns  -by  it  (hould  — 
r  Le  uraftifed  in  Britain  farther  than  the  mere  equa- 
v°  •  ^  Kpi  q  of  the  fexes  to  one  another.  This  rea- 

She  fin? in  the  difference  between  the  conftitutions 
??e  EuroS.ns  and  eaftern  nations.  “  Women  m 
rShnd  (fays  be)  are  capable  of  child-bearing  at  i4  » 

U  fhe  term  be  48,  -hen  they  bear  no  more* 

,  ;  years  therefore  an  Englifh  woman  bears  children 
A+t  Ae  acre  of  14  or  15  they  are  objefts  of  our  love  ; 

£ey are  "endeared  by  bearing  us  children  after  that 
time  •  and  none,  I  hope,  will  pretend,  that  gt  48  and 
ro  an  Englifhwoman  is  not  an  agreeable  companion. 

The  Arab,  on  the  other  hand,  if  ihe  begins  to  be. 
children  at  U,  feldom  or  never  has  a  child  after  20. 


Mefonotamia,  Armenia,  and  byna,  item  i™u.u  -  ...  at  ,,  feldom  or  never  has  a  clnHl  alter  zu» 

Nineveh  to  Aleppo  and  Antioch,  I  'ltnd _  the  piopwr  it  her  child-bearing  is  nine  years  ;  and 

u>  be  fully  two  women  to  one  man.  ,  There  ts  mdeMa  Tne  time,  ^  ^  have  *e„  die  term  of 


SSSttSSST.  ».«ar«c  on.  rr 
I  atikea,  Laodicea  ad  ware,  down  the  coaft  of  y 
to  Sidon,  the  number  is  nearly  three,  or  two  and  three- 
fourths,  to  one  man.  Through  the  Holy  Land,  the 
country  called  Horan,  in  the  Iftlimus  of  Suez,  and  the 

parts  of  the  Delta  unfrequented  by  Grangers,  it  isfome- 

thSkfs  than  three.  But  from  Suez  to  the  Straits  of 
Babeltr.andel,  which  contains  the  three  Arabia^  the 
proportion  is  fully  four  women  to  one  man,  which  I 
have  reafon  to  believe  holds  as  far  as  the  line,  2nd  3° 
beyond  it.  The  Imam  of  :Sama  was  not  anoMman 
when  I  was  hi  Arabia  Feb*  m  1769  5  but  he  had  bS 
children  then  alive,  of  whom  1 4  only. were 
prieft  of  the  Nile  had  70  and  odd -children  ;  of  \%hom, 
as  I  reineniber,  above  50  were  daughters. 

“  It  may  be  obje&ed,  that  Dr  Arbuthnot,  m  quo- 
ting  the  bills  of  mortality  for  2  o,  years,  gave  the  molt 
unexceptionable  grounds  for  Ins  opinion  ;  and  that  my 
{ingle  affertion  of  what  happens  m  a  foreign  country, 
without  further  foundation,  cannot  be  admitted  as 
’equivalent  teftimony  :  and  I  am  ready  to  admit  this  ob- 
iedion,  as  there  are  no  bills  of  mortality  in  any  of  tliefe 
countries.  I  (hall  therefore  fay  in  what  manner  I  at¬ 
tained  the  knowledge  which  I*  have  juft  mentioned. 
Whenever  I  went  into  a  town,  village,  or  inhabited 
place,  dwelt  long  in  a  mountain,  or  travelled  journeys 
with  any  fet  of  people,  I  always  made  it  my  bufinefs  to 
•inquire  how  many  children  they  had,  or  their  fathers, 
their  next  neighbours  or  acquaintance.  I  then  afked 
my  landlord  at  Sidon,  fuppofe  him  a  weaver,  how  many 
children  he  has  had  ?  He  tells  me  liow  many  fons  and 
how  many  daughters.  The  next  I  afk  is  a  tailor,  a 
fmitli,  &c.  in  fhort  every  man  who  is  not  a  ftranger, 
from  whom  I  can  get  the  proper  information.  I  fay, 
therefore,  that  a  medium  of  both  fexes,  arifing  from 
three  or  four  hundred  families,  indifcriminately  taken, 
fhall  be  the  proportion  in  which  one  differs  from  the 
•other ;  and  this,  I  am  confident,  will  give  the  refult  to 
be  three  women  in  509  of  the  90°  under  every*  meridian 
of  the  globe.” 

Our  author  corroborates  this  argument  by  fuppofmg 
that  Mahomet  perceived  this  difproportion,  and  that 
upon  it  he  founded  his  inflitution  allowing  one  man  to 
have  four  wives.  u  With  this  view  he  ena&ed,  or  ra¬ 
ther  revived,  the  law  which  gave  liberty  to  every2  indi¬ 
vidual  to  marry  four  wives,  each  of  whom  wTas  to  be 
equal  in  rank  aad  honour,  without  any  preference  but 
what  the  prcdile&ion  of  the  hufband  gave’  her.” 

Having  thus  eftablifhed,  as  he  fuppofes,  the  necefiity 

* 


for  34  years  has  only  two  years  lefs  than  the  term  en¬ 
joyed  by  the  four  wives  whom  Mahomet  has  allowed  , 
Jand  If  it  be  granted  that  an  Englifh  wife  may  bear  at 
50,  the  tem/are  equal.  But  there  are  other  grievous 
differences.  An  Arabian  girl,  at  1 1  yearn  old,  by  er 
youth  and  beauty,  is  the  objeefi  of  mans  defne  •  being 
an  infant,  however,  in  uuderftandmg,  (he  is  not  a  ra¬ 
tional  companion  for  him.  A  man  marries  there,  iay 
at  .20 ;  and  before  he  is  30,  his  wife,  improved  as  a 
companion,  ceafes  to  be  an  objeft  of  his  defires  and  a 
mother  of  children  :  fo  that  all  the  beft  and  moil  vigo¬ 
rous  of  his  days  are  fpent  with  a  woman  lie  cannot 
love  ;  and  with  her  he  would  be  deftined  to  live  40,  or 
ac  years,  without  comfort  to  himfelf  by  mcreafe  of 
family,  or  utility  to  the  public.  The  reafons,  then, 
aeainft  polygamy,  which  fubfift  in  England,  do  not  by 
any  means  fubfift  in  Arabia;  and  that  being  the  cafe, 
it  would  be  unworthy  of  the  wifdom  of  God,  and  an 
unevennefs  in  his  ways,  which  we  fhall  never  fee,  to 
fubjeft  two  nations  under  fuch  different  circumftances 
absolutely  to  the  fame  ©bfervances.” 

To  all  this  argumentation,  however,  it  may  be  re¬ 
plied,  that  whatever  we  may  now  fuppofe  to  be  the 
conftitution  of  nature  in  the  warmer  parts  of  the  globe, 
it  certainly  was  different  at  the  beginning.  \\  e  cannot 
indeed  afeertain  the  exact  pofition  of  the  Garden  ol 
Eden  ;  but  it  is  with  reafon  fuppofed  not  to  have  been 
far  from  the  ancient  feat  of  Babylon.  In  that  country, 
therefore,  where  Mr  Bruce  contends  that  four  women, 
are  neceffary  to  the  comfort  of  one  man,  it  pleated 
God  to  grant  only  one  to  the  fit*  man  ;  and  that,  too, 
when  there  was  more  occafion  for  population  than  ever 
there  has  been  fince,  becaufe  the  whole  earth  was  to  be 
peopled  from  a  Angle  pair.  Matters  were  not  altered 
at  the  flood;  for  Noah  had  but  one  wife.  And  this 
is  the  very  argument  ufed  by  our  Saviour  himfelf  when 
fpeaking  of  divorce  without  any  fufficient  caufe,  and 
then, marrying  another  woman,  which  is.  a  fpeqies  or 
polygamy. — Again,  with  refpedt  to  the  alleged  mu  tj- 
plicity  of  females  in  the  eaftern  part  of  the  world,  it  is 
by  no  means  probable  that  the  calculations  of  Mr  Bruce 
or  any  other  perfon  can  be  admitted  in  this  cafe.  His¬ 
tory  mentions  no  fuch  thing  in  any  nation  ;  and  conh- 
dering  the  vaft  deftru£tion  among  the  male  part  or  t  e 
human  fpecies  more  than  of  the  females  by  war  and 
other  accidents,  we  may  fafely  fay,  that  if  four  women 

children  were  born  for  every  fingle  male,  there  wou  a 

ift 


that  the  Englifh  woman  that  bears  children 
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polygamy  in  fuch  countries  be  five  or  fix  grown  up  women  for 
every  man  ;  a  proportion  which  we  may  venture  to 
affirm  does  not,  nor  ever  did,  exift  anywhere  in  the 
world.  That  it  was  not  fo  in  former  times  we  can 
only  judge  from  the  particular  ^examples  recorded  in 
hillory,  and  thefe  are  but  few.  We  read  in  the  Greek 
hillory,  indeed,  of  the  fifty  daughters  of  Danaus  ;  but 
thefe  were  matched  by  as  many  fins  of  another  man. 
Job  had  only  one  wife,  yet  had  feven  Tons  and  but  three 
daughters.  Jacob  had  two  wives,  who  bore  twelve 
fons,  and  only  one  daughter.  Abraham  had  only  one 
child  by  his  firft  wife,  and  that  was  a  fon.  By  his- 
fecond  wife  Keturah  lie  had  fix  foils  ;  and  confidering 
his  advanced  age  at  the  time  lie  manned  her,  it  is  by 
no  means  probable  that  he  could  have  24  daughters 
nay,  if,  as  Mr  Bruce  tells  us,  the  women  in  the  callern 
countries  bear  children  only  for  nine  years,  it  was  im- 
poffible  {he  could  have  fo  many.  Gideon,  who  had 
many  wives,  had  no  fewer  than  feventy  fons  by  thefe 
wives,  and  even  his  concubine  had  a  fon  ;  fo  that  if  all 
thefe  women  had  produced  according  to  Mr  Bruce’s 
proportion,  of  nearly  three  females  to  one  male,  he 
muft  have  had  almoft  284  children  ;  a  better  family 
than  any  of  Mr  Bruce’s  eallern  acquaintances  can  pro* 
bably  boaft  of. 

With  regard  to  this  fubjeft,  however,  it  mull  he 
obferved,  that  the  procreation  of  male  or  female  chil¬ 
dren  depends  in  fome  degree  on  the  health  and  vigour 
of  the  parents.  It  is  by  no.  means  imprqbable,  there¬ 
fore,  that  the  eallern  voluptuaries,  whofe  conllitutions 
are  debilitated  by  their  exceffes,  may  have  many  more 
female  than  male  children  born  to  them.  The  women 
themfelves,  by  premature  enjoyment,  will  alfo  be  in¬ 
clined  to  produce  females  inllead  of  males  ;  but  neither 
of  thefe  circumllances  can  prove  this  to  be  an  original 
law  of  nature.  Something  like  this  may  be  gathered 
from  facred  hillory.  Gideon  above-mentioned,  who 
was  a  hardy  and  active  warrior,  had  many  fons.  The 
fame  was  the  cafe  with  David,  who  led  an  a&ive  and 
laborious  life ;  while  Solomon,  who  was  a  voluptuary, 
had  only  one  fon,  notwitlillanding  his  multitude  of 
wives. 

The  moll  barefaced  defence  of  polygarriy  that  has  ap¬ 
peared  in  modern  times  is  by  the  Rev.  Mr  Madan,  who 
gubliihed  a  treatife,  artfully  vindicating,  and  *  ilrongly 
recommending  it^  under  the  title  of  Thelyphthora  ;  or, 
A  treatife  on  Female  Ruin ,  in  its  Caufes ,  FJeRs,  Con - 
fequences ,  Prevention ,  and  Remedy  $  8c  c.  Marriage,  ac¬ 
cording  .  to  this  writer,  fimply'  and  wholly  confifls  in 
the  a£l  of  perfonal  union,  or  aRus  coitus.  Adultery, 
he  fays,  is.  never  ufed  in  the  facred  writings  but  to 
denote  the  defilement.,  of  a  betrothed  or  married  wo, 
man,  and  to  this  fenfe  he  reltridls  the  ufe  of  the  term ; 
fo  that  a  married  man,  in  his  opinion,  is  no  adulterer, 
if  his  commerce  with  the  fex  be  confined  to  fmgle  wo¬ 
men,  who  are  under  no  obligations  by  efpoufals  or 
marriage  to  other  men  :  but,  on  the  other  hand,  the 
woman  who  fhould  dare  to  have  even  but  once  an  in¬ 
trigue  with  any  other  man  bcfides  her  hulband,  (let 
4  him  have  as  many  wives  as  Solomon),  would,  ipfi 
faRoy  be  an  adulterefs,  and  ought,  together  with  her 
gallant,  to  be  punifhed  with  immediate  death.  This, 

’  he  boldly  fays,  is  the  law  of  God  :  and  on  this  foun¬ 
dation  he  limits  the  privilege  of  polygamy  to  the 
^  in  fuppgrt  of  which  he  refers  to  the  polyg^ 
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mous  conneflions  of  the  patriarchs  and  faints  of  the  Polygamy* 
Old  Tellament,  and  infers  the  lawfuluefs  of  their  V  mmmt 
prailice  from  the  bleffiags  which  attended  it,  and  the 
laws  which  were  inllituted  to  regulate  and  fnperintend 
it.  He  contends  for  the  lawfulnefs  of  Chriilians  ha¬ 
ving,  like  the  ancient  Jews,  more  wives  than  one  ; 
and  labours  much  to  reconcile  the  genius  of  the  evan¬ 
gelical  difpenfation  to  an  arrangement  of  this  fort.^ 

With  this  view  he  aflerts,  that  there  is  not  one  text  in 
the  New  Tellament  that  even  hints  at  the  criminality 
of  a  polygamous  connexion  ;  and  he  would  infer  from 
St  Paul’s  direction,  that  bifhops  and  deacons  ffioukT 
have  but  one  wife,  that  it  was.  lawful  for  laymen  to 
have  more.  Chrift,  he  fays,  was  not  the  giver  of  a 
new  law  ;  but  the  bulinefs  of  marriage,  polygamy. 

See.  had  heen  fettled  before  his  appearance  in-the  world, 
by  an.  authority  which  could  not  be  revoked.  Befides*. 
this  writer  not  only  thinks  polygamy  lawful  m  a  reli- 
giousj-but  advantageous  in  a  civil,  light,  and  highly  po¬ 
litic  in  a  domellic  view. 

In  defence  of  his  notion  of  marriage,  which,  he  fays, 
confills  in  the  union  of  man  and  woman  as  one  body,  the 
efife&s  of  which  in  the  fight  of  God  no  outward  forms  or 
ceremonies  of  man’s  invention  can  add  to  or  detradl  from,, 
he  grounds  his  principal  argument  on  the  Hebrew  words 
made  ufe  of  in  Gen.  ii.  24.  to  exprefs  the  primitive  Jn- 
llitution  of  marriage,  viz.  pni,  rendered  by  the 

LXX.  ’T'f'JC -rpos  r»v  yuvctixct  ctvl*9  which  tranfc 
lation  is  adopted  by  the-  evangeliil  (Mat,  xix.  5.) 
with  the  omiffion  only  of  the  fiiperfluous  prepofition 
(rP*)  ^er  the  verb.,  Our  transition,  “  {hall  cleave 
to  his  wife,”  doth  not,  he  fays,  convey  the  idea  of 
the  Hebrew,  which  is  literally,  as  Montanus  renders  > 
the  words,  S(  fhall  be  joined  or  cemented  in  his  woman,, 
and  they  fiiall  become  (/.  e .  by  this  union)  -one  flelh.” 

But  on  this  criticifm  it  is  well  remarked,  that  both  the 
Hebrew  and  Greek  terms  mean  limply  and  literally  at¬ 
tachment  or  adherence  ;  and  are  evidently  made  ufe  of 
in  the  facred  writings  to  exprefs  the  whole  fcope  of  con¬ 
jugal  fidelity  and  duty,  though  he  would  reflrain  them 
to  the  grofier  part  of  it. 

With  refpedl  to  the  Mofaic  law,,  for  which  Mr  Ma¬ 
dan  is  a  warm  advocate,  it  was  certainly  a  local  and 
temporary  inllitution,  adapted  to.  the  ends  for  which 
it  was  appointed,  and  admirably,  calculated,  in  its  re¬ 
lation  to  marriage,,  to.  maintain  and  perpetuate  the  re¬ 
paration  of  fhe  Jewifii  people  from  the  Gentiles.  In 
attempting  to  depreciate  the  outward  forms  of  mar¬ 
riage,  this  writer  would  make  his  readers  believe,  that 
becaufe.  none  are  explicitly  deferibed,  therefore  none 
exifted;  and  confequently  that  they  are  the  fupei*- 
fluous  ordinances  of  human  policy.  But  it  is  evident, 
from  comparing  Ruth  iv.  ro,  13.  with  Tobit  vii.  13. 

14.  and  from  the  cafe  of  Dinah,  related  Gen.  xxxiv. 
that  fome  forms  were  deemed  efiential  to  an  honour¬ 
able  alliance  by  the  patriarchs  and  faints  under  the 
Old  Tellament,  exclufive  of  the  carnal  knowledge  - 
of  each  other’s  perfons.  It  is  alfo  evident  in  the 
cafe  of  the  woman  of  Samaria,  whofe  connexion  with 
a  man  not  her  hulband  is  mentioned  in  John  iv.  that 
fometllingjbefides  cohabitation  is  neceffitry  to  conllitute 
marriage  in  the  fight  of  God. 

Having  Hated  his  notion  of  marriage,  he  urges,  in 
defence  of  polygamy,^  that,  notwithflanding  the  fe- 
venth  commandment,  it  w<&  allowed  by  God  himfelf, 

who- 
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p  O  L  l  3 20  y  .  reflea>  t00,  on  the  teftimcny  of  the 

«•  m  Ws  for  the  regulation  of  it,  wrought  rm-  tion  .  .  who  could  not  poffibly  be  igno-  w'v"~ 

.who  made  laws  wr  w  Wren  woman  molt  anciem.  >  - _  Qf  the  apo- 


__ .  _  tk5 V  Vnt  fathers  who  could  not  poffibly  be  igno- 

'  1  •  efuDoort°of  kVy°inaking  Che  barren  woman  mo  anci  erab’and  common  praftice  of  theapo- 

fCVf  imafnd  declared  theVue  legitimate  to  all  intents  rantofth^g  finally>  when  to  thefe  -confidera- 

Ind  pirpofi  God’s  allowance  of  polygamy  »  «r-  ^  1  dJ  t’hofe  which  Jre  founded  on  juftice  to  the 

anVf"L  Exod.  XKJ.  ic.  and  particularly  from  Dent,  tions  ^  ^  ^  regulat;on3  0f  domelhc  economy 

which  he  fays,  amounts  to  a  demonftration.  national  policy — we  muft  wholly  condemn  the  revt- 

lj';£e  however,  at  the  utmoft,  only  prefup-  anf  "JamV l  and  thus  bear  our  honeft  teftimony 
iL  Lt  fhe  practice  might  have  exiftence^among  fo  val^_  fp  def)gn  of  this  dangerous  and  iU-ad- 


vifeci  publication.”  ,  , 

We  would  advife  our  readers  to  read  the  whole  cn- 
ticifms  on  Madan’s  book  in  the  Monthly  Rev.ew,  toge¬ 
ther  with  their  account  of  the  feyeral  anfwers  to  it.  1  he 

reverend  author  of  the  Thelyphthora  has  there  met  with 


poles  that  the  practice  might 
hard-hearted  and  fickle  a  ’people  —  - 

therefore  wifely  provides  agamft  fome  °f  1  - 

Sd  pernicious  conferences,  fuch .  *cnded  o  al¬ 
ia  the  rights  and  privileges  of  heirlhip.  -Laws  en 
a£led  to  regulate  it  cannot  be  fairly  urged  in  proo 
its  lawfulnefs  on  the  author’s  own  hypothefis  j  ecai^ 
laws  were  alfo  made  to  regulate  divorce,  which  Mr 
Madan  condemns  as  abiol 

cafes  of  adultery.  Bcfides,  “  "  ,  ,•  / 

lorcementf  than  that  (he  was  retaine/ by  her  hut  ^tive,  0f  Hindoftan.  They  in- 

fame  time,  might  be  dead  ;  for  the  *ord»  may  be  ^  profeffionally  robbers,  but  in  times  of 

rendered  thus,  “if  there  /haul J  have  been  to  a  ^  ^  guardians  of  the  country.  The  general 

wives,  &c”  The  words  expreffing  the  original  ^  of  thefe  people  is  Polygar.  Them  ongnial  infti- 

tution  of  marriage,  Gen.  u.  H-  c”mPar  •  ft  Mr  tut;0n,  for  they  live  in  diiUnft  clans,  is  not  very  well 

xix.  4,  5,  8.  afford  infuperable  objections  agamft  Mr  ^  ft  probably  took  its  nfe  from  the  mum- 

Madan’s  doftrine  of  polygamy.  ,  -tv  of  cipal  regulations  relative  to  the  dcftruftion  of  tygers 

If  we  appeal  on  this  fubjetl,  from  the  author  y  «  P  fcrocioua  beafts.  Certain  trafts  of  woodland 

Scripture  to  the  writings^  the  earheft  fath  indifputably  allotted  as  rewards  to  thofe  who  fhould 

Chriftian  church,  there  is  not  to  be  found  the  famt^t  ^  ^  nu,nbcr  of  thofe  animals  ;  and  thofe  lands 

trace  of  any  thing  refembhng  a  e 1m  n>^  pafiWes  approximating,  probably  laid  the  foundation  of  the  feve- 
fnlnpf*  nf  nolvffamv  ;  on  the  contrary,  many  pal  g  w  _  i r  p  i 
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tulnels  ot  polygamy  ;  ^  '  *  d  “x.  ral  confederacies  of  Polygars.  .  .  . 

pecur,  in  which  the  pradhee  of  it  is  ft  g  y  „  rpjje  podaruS)  or  woods,  from  which  is  denved  the 

plicitly  condemned.  ,,  ,  p0Lzar  lying  in  profufion  through  all  the  fouth- 

1  We  (hall  clofe  this  article  witli  the  words  of  an  excee  artsJ^f  Hindoftan,  the  ravages  committed  in  the 

anonymous  writer  already  quoted,  and  to  who  « :  cy  iq  P  ;  ,  thefe  adventurous  clans,  are  both  fre¬ 

on  Mr  Madan’s  work  we  are  indebted  for  the  above  re-  “^"  ^“  ^^ive.  Cattle  and  grain  are  the  con- 
marks-.  «  In  a  word,  when  we  refled  that  the  primitive  q«u  t  deltr They  not  unfrequently 

inftitution  of  marriage  limited  it  to  one  I?anf^n  b°aadb even  defpoil  travellers  of  their  property,  and  fometimes 
man;  that  this  inftitution  was  adhered  to  by  Noah  and  h.s  mtet  with  oppofition  :  yet  thefe  very 

fons,  amidft  the  degeneracy  of  the  age  in  vhiJi  they  >  the  hands  into  which  the  aged  and  infirm, 

lived,  and  in  fpite  of  SSSS, ‘Sa£T»d  Wurt,  of  both8  Hindoos  and 

EuSch1tW^t  »  With^d  SSL1 ISS  fituation  3\hTXTyt 

,  .  .  i  f  _ £1 _ _ ^-1  nAA  tinnflipr.  r^rnp^intx* 


when  to  thefe  refle&ioms  we  add  another,  refpeaing 
the  limited  views  and  temporary  nature  of  the  more 
ancient  difpenfations  and  inflitutions  of  reKgion— how 
often  the  imperfedions  and  even  vices  of  the  patriarchs 
and  people  of  God,  in  old  time,  are  recorded,  with¬ 
out  any  exprefs  notification  of  their  criminality— how 
much  is  faid  to  be  commanded,  which  our  reverence 
for  the  holinefs  of  God  and  his  law  will  only  fufFer  us 
to  fuppofe,  were,  for  wife  ends,  permitted — how  fre¬ 
quently  the  meffengers  of  God  adapted  themfelves  to 
the  genius  of  the  people  to  whom  they  were  lent,  and 
the  circumftances  of  the  times  in  which  they  lived  : — 
above  all,  when  we  confider  the  purity,  equity,  and 
benevolence  of  the  Chriftian  law' ;  the  explicit  decla- 


uieiu  iui  — - j  - -  -r  ”  j 

own  very  peculiar  charader  is  properly  attended  to. 
The  native  governments  of  Hindoftan  are  under  the  ne* 
cefiity  of  tolerating  this  honourable  banditti.  Many 
of  them  are  fo  formidable  as  to  be  able  to  bring  15,000 
and  20,000  men  into  the  field. 

“  Th6  Hindoo  code  of  laws,  in  fpeakmg  of  robbe¬ 
ries,  hath  this  remarkable  claufe,  4  The  mode  of  lhares 
amongft  robbers  {hall  be  this  If  any  thief  or  thieves* 
by  the  command  of  the  magiftrate,  an d  with  his^  afe 
iiftance,  have  committed  depredations  upon,  and 
brought  away  any  booty  from,  another  province,  the 
magiftrate  (hall  receive  a  fharc  of  one  fixth  part  of  the 
whole.  If  they  received  no  command  or  affiftanee  irofn. 
the  magiftrate*  they  (hall  give  the  magiftrate  in  that 


benevolence  ot  the  Uhnttian  law';  the  explicit  aecia-  uic  magiuratc^  uicy  iiu m  ^  ““*&**"* —  . 

rations  of  our  Lord,  and  his  apoftle  St  Paul,  refpec-  cafe  one  tentlf  part  for  his  (hare,  and  ot  the  remainder 
?ing  the  Inftitution  of  marriage,  its  defign  and  limit*-  their  chief  feall  receive  four  fkarcs ;  and  whomever 
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Tofyg**9  rnong  them  is  perfe&  matter  of  his  occupation,  fhall 
11  reeeiye  three  (hares  :  alfo,  whichever  of  them  is  remark¬ 
ably  ‘ftrong  and  ftout;,  (hall  receive  two  (hares,  and  the 
.  reft  (hall  receive  each  one  (hare/  Here,  then,  we  fee 
not  only  a  fan&ion,  but  even  an  inducement,  to  fraudu¬ 
lent  practices. — Another  fingular  inconfiftency  among 
a  people  who,  in  many  periods  of  their  hiftory,  have 
been  proverbial  for  innocency  of  manners,  and  for  un- 
'  common  honeftydn  their  con duft  towards  travellers  and 
grangers. 

“  At  the  firft  fight,  it  would  appear  that  the  tolera¬ 
tion  of  the  Polygars,  owing  to  their  great  numbers, 
and  to  the  fecitrity  of  their  fortrettes,  which  are  in  ge¬ 
neral  impenetrable  but  to  Polygars  ;  that  the  govern¬ 
ment  licence,  in  this  manner  given  to  them,  to  live  on 
the  fpoils  of  the  induftrious—  might  have  originally  oc- 
cafioned  the  formal  division,  and  encouragement  to  per¬ 
severance,  which  we  have  juft  quoted  :  but  the  caufe  I 
fhould  rather  fuppofe  to  lie  in  the  nature  of  certain  go¬ 
vernments,  than  to  have  arifen  from  any  accidental  cir- 
cumftance  afterwards ;  and  I  am  the  more  inclined  to 
this  opinion,  from  the  fituation  of  the  northern  parts  of 
Hindoftan,  which  are,  and  always  have  been,  ilninfefted 
by  thefe  freebooters, 

“  The  dominion  of  the  Eaft  was,  in  former  day8, 
rnoft  probably  divided  and  fubdivided  into  all  the  vari¬ 
ous  branches  of  the  feodal  fyftem.  The  veftiges  of  it 
remain  to  this  hour ;  rajahs  and  zemindars  are  nothing 
more  than  chieftains  of  a  certain  degree  of  confequence 
in  the  empire.  If,  then,  experience  has  fhown,  in  other 
parts  of  the  world,  that  clans  have  always  been  obferved 
to  commit  the  moft  pernicious  aCts  of  depredation  and 
hoftility  on  each  other,  and  that  the  paramount  lord 
has  feidom  been  able  effectually  to  crufti  fo  general  and 
io  complicated  a  feene  of  mifehief — may  we  not  reafon- 
ably  venture  to  fuppofe,  that  the  Hindoo  legiflature 
patted  this  ordinance  for  the  fuppreffion  of  fuch  provin¬ 
cial  warfare,  and  for  the  wholefome  purpofe  of  drawing 
the  people,  by  unalarming  degrees,  more  immediately 
under  the  controul  of  the  one  fovereign  authority  ?  The 
conclufion,  I  own,  appears  to  me  fatisfa&ory.  More¬ 
over,  Polygars  cannot  but  be  of  modern  growth  \  for 
the  law  relative  to  thefts  is  antecedent  to  the  mention  of 
Polygars  in  hiftory.”  Sullivan's  Philofophical  Rhapfo - 
dies , 

POLYGLOTT,  among  divines  and  critics,  chiefly 
denotes  a  Bible  printed  in  feveral  languages,  See  Bi- 
and  Printing. 

PQLYGLOTTUS,  in  ornithology.  See  Tur- 

uus, 

POLYGNO  TUS,  a  famous  painter  of  Thafos,  flou- 
rifhed  about  422  years  before  the  Chriftian  era,  and  was 
the  fon  and  fcholar  of  Aglaophon,  He  adorned  one  of  the 
public  porticoes  of  Athens  with  his  paintings,  in  whieh  he 
had  reprefented  the  moft  ftriking  events  of  the  Trojan 
war.  The  Athenians  were  fo  pleafed  with  him,  that 
they  offered  to  reward  his  labours  with  whatever  lie 
pleafed  to  accept  5  but  he  declined  the  offer  j  and  the 
Amphi&yonic  council,  which  was  compofed  of  the  re¬ 
presentatives  of  the  principal  cities  of  Greece,  ordered 
that  Polygnotus  fhould  be  maintained  at  the  public  ex- 
penee  wherever  he  went, 

t  Of  the  talents  pf  Polygnotus  much  honourable  men¬ 
tion  Is  made  by  many  of  the  beft  authors  of  antiquity, 
Ariilotle  and  Plutarch,  Dionyfius  HaiiearnauenfiSj 
Voi,  XV,  Part  I, 
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&c,  Paufanias  fpeaks  of  his  pictures  of  the  events 
of  the  Trojan  war,  and,  in  his  Tenth  Book,  intro¬ 
duces  a  very  long  defeription  of  other  pictures  by 
the  fame  aftift,  painted  alfo  from  Homer  in  the  temple 
at  Delphos,  The  paffage,  however,  gives  but  a  confu- 
fed  and  imperfeCt  idea  of  the  painter's  performance. 
How  much  the  art  is  indebted  to  this  ancient  matter, 
what  grace  and  foftnefs  he  gave  to  the  human  counte¬ 
nance,  what  embellifhments  he  added  to  the  female  fi¬ 
gure  and  drefs,"  are  much  more  happily  deferibed  by 
Pliny.  “  Primus  mulieres  lucida  vette  pinxit,  capita 
earum  mitris  verficoloribus  operuit,  plurimumque  pic¬ 
ture  primus  contulit :  fiquidem  inftituit  os  adaperire, 
dentes  oftendere,"  vultum  ab  antiquo  rigore  variare.” — . 
The  fame  author  likewife  bears  honourable  tettimony 
to  the  liberal  fpirit  of  this  great  artift,  who  refufed  any 

reward  for  his  ingenious  labours  in  the  portico _ 

“  Porticum  gratuito,  cum  partem  ejus  Mycon  mercede 
pingeret.”  Pliii.  lib .  35.  cap .  8. 

POLYGON,  in  geometry,  a  figure  with  many.fides, 
or  whofe  perimeter  confifts  of  more  than  four  fides  at 
leaft  ;  fuch  are  the  pentagon,  hexagon,  heptagon,  &c. 

POLYGONUM,  Knot-grass  :  A  genus  of  the  tri- 
gynia  order,  belonging  to  the  odandria  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  12  th  or¬ 
der,  Holorace There  is  no  calyx  ;  the  corolla  is  quin- 
quepartite,  and  calycine,  or  ferving  inftead  of  a  calyx  ; 
there  is  one  angulated  feed.  There  are  27  fpecies ;  but 
the  moft  remarkable  are,  1.  The  biftorta,  biftort,  or 
greater  fnakeweed,  hath  a  thick  oblique  intorted  root, 
blackifh  without,  and  red  within ;  a  fimple,  round, 
(lender  ftem,  near  two  feet  high  5  oval'  leaves,  having 
decurrent  foot-ftalks,  and  the  ftalk  terminated  by  thick 
fhort  fpikes  of  whitifh-red  flowers.  2.  The  vivipa- 
rum,  or  fmailer  biftort,  hath  a  thickifh  root,  a  fimple 
flender  ftem  half  a  foot  high,  fpear-fhaped  leaves, 
and  the^  ftalks  and  branches  terminated  by  long  fpikes 
of  whitifh-red  flowers.  Both  thefe  perennials  flower 
in  May  and  June,*  fucceeded  by  ripe  feeds  in  Au- 
guft.  They  grow  wild  in  England,  &c.  the  firft  in 
moift,  the  other  in  mountainous,  fituations.  3.  Ori¬ 
ental  polygonum,  commonly  called  perficaria ,  hath  fi¬ 
brous  roots ;  an  upright,  robuft,  ftrong,  jointed  ftem, 
rifing  eight  or  ten  feet  high,  dividing  at  top  into  fe- 
veral  branches ;  very  large  oval-lanceolate  alternate 
leaves,  on  broad  footftalks  half  furrounding  the  ftem  5 
and  all  the  branches  terminated  by  long,  flender,  hang¬ 
ing  fpikes  of  reddifli -purple  heptandrous  and  digynious 
flowers,  from  July  till  October.  4.  Fagopyrum,  buck¬ 
wheat,  or  brank,  rifes  with  an  upright,  fmooth,  branchy 
ftem,  from  about  a  foot  and  a  half  to  a  yard  high,  heart- 
fhaped  fagittated  leaves,  and  the  branches  terminated 
by  clufters  of  whitifh  flowers,  fucceeded  by  large  an¬ 
gular  feeds ;  excellent  for  feeding  pigeons  and  moft 
forts  of  poultry. 

All.  thefe  plants  are  hardy,  and  fucceed  in  alrnoft 
any  foil  and  fituation ;  the  two  firft  are  perennial  in 
root ;  and  the  third  and  fourth  are  annual,  wholly  decay 
at  the  end  of  fummer,  or  early  in  winter.  The  firft  two 
forts  a  re  retained  in  fOme  curious  gardens  for  variety; 
but  their  chief  merit  is  for  medical  purpofes  ;  they  are 
powerful  aftringents,  and  are  ufed  both  internally  and 
externally ;  efteemed  very  efficacious  in  haemorrhagies 
and  uther  fluxes;  and  good  to  heal  fore  mouths.  The 
third  fort,  Oriental  polygonum,  or  perficaria,  is  a  moft 
T  t  elegant 
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Suloo.  fpik..  Of  flowers,  in  content  ” 

four  months,  exhibits  a  very  ornamental  appearance 
from  June  or  July  until  October,  and  is  fo  eafy  of  cul- 
tur"  that  from  its  feattered  feeds  in  autumn,  young 
plants  rife  fpontaneoufly  in  abundance  the  enfumg 
fpriug,  and  (hoot  up  fo  rapidly  as  to  attain  fix  or 
eight* feet- in  height  by  July,  when  they  genemlly  begin 
flowering,  and  continue  till  attacked  by  the  fr  , 
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pleafure  lens,  confiding  of  feveral  plane^furfaces  difpofed  into  a  Polymath, 


Polyphe¬ 

mus. 


fiowerin<r,  ana  continue  uu  — —  -v  -  .r  , 

they  totally  peri (h  ;  fo  thatafrelh  fupply  mud  be  raifed 
from  feed  annually.  The  fourth  fort  (buck-wheat)  is 
a  fort  of  corn,  and  is  frequently  cultivated  both  by  way 


a  lorto*  cum,  nuu  10  - j  -  ,  . 

of  fodder,  cutting  its  dalks  while  young  and  green  to 
feed  cattle,  and  for  its  grain  to  feed  pigeons,  poultry, 
hoes,  &c.  It  flouriihes  in  any  foil  and  fituation,  but 
generally  thrives  bed  in  a  light  dry  earth  ;  and  the 
dried  feafons  feldom  retard  its  growth.  The  fird  and 
fecond  forts  are  eafily  propagated  m  plenty,  by  parting 
the  roots  in  autumn.  The  third  fort,  Oriental  poly¬ 
gonum,  being  annual,  is  always  propagated  from  ieecl 
annually,  either  in  the  full  ground,  or  by  means  of  hot- 
beds. 

XJfeu  The  root  of  a  kind  of  biftort,  according  to 
Girielin,  is  ufed  in  Siberia  for  ordinary  food.  This  fpe- 
cies  is  by  Haller  called  blflorta  foliis  ad  oram  nervqfis , 
and  by  fome  other  botanifts  UJlorta  montano  minor . 
The  natives  call  it  mouka  and  fo  indolent  are  the} , 
that,  to  fave  themfelyes  the  trouble  of  digging  it  out 
of  the  earth-,  they  go  in  fpring  and  pillage  the  holes  of 
the  mountain  rats,  which  they  find  filled  with  thefe 
roots.  'In  our  country,  biftort  is  ufed  as  a  medicine-  All 
the  parts  ofbiftort  have  a  rough  auftere  tafte,  parti¬ 
cularly  the  root,  which  is  one  of  the  ftrongeil  of  the 
vegetable  aftringents.  It  is  employed  in  all  kinds  of 
immoderate  haemorrhagies  and  other  fluxes,  both  inter¬ 
nally  and  externally, 'where  aftringency  is  the  only  in¬ 
dication.  It  is  certainly  a  very  powerful  ftyptic,  and 
is  to  he  looked  on  fimply  as  fucli ;  the  fudorific,  anti- 
peftilential,  and  other  like  virtues  aferibed  to  it,  it  has 
no  other  claim  to  than  in  confequence  of  its  aflringen¬ 
cy,  and  of  the  antifeptic  power  which  it  has  in  common 
with  other  vegetable  ftyptic  s.  The  largeft  dofe  of  the 
root  in  powder  is  a  fmgle  dram. 

POLYGRAPHY,  Polygraphia,  or  Polygraphlce , 
the  art  of  writing  in  various  unufual  manners  or  ciphers; 
as  alfo  of  deciphering  the  fame.  The  word  is  formed 
from  the  Greek,  multum ,  and  ys*?*,  feriptura , 

“  writing.” 

The  ancients  feem  to  have  been  very  little  acquaint¬ 
ed  with  this  art ;  nor  is  there  any  mark  of  their  having 
gone  beyond  the  Lacedaemonian  fey  tala.  T  rithemius, 
Porta,  Vigenere,  and  father  Niceron,  have  written; 'on 
the  fubjeft  of  polygraphy  or  ciphers.  See  Cipher. 

POLYHYMNIA,  in  the  pagan  mythology,  one  of 
the  nine  mufes,  thus  named  from  the  Greek  words  noxvc 
4<  much,”  and  “  memory.”  She  prefided  over 

hiftory,  or  rather  rhetoric ;  and  is  reprefented  with  a 
crown  of  pearls  and  a  white  robe ;  her  right  hand  in 
a£lion  as  if  haranguing,  and  holding  in  her  left  a  ca- 
duceus  or  feeptre  to  fhow  her  power. 

POLYHEDRON,  in  geometry,  denotes  a  body  or 
fblid  comprehended  under  many  fides  or  planes. 

Polyhedron,  in  optics,  is  a  multiplying  glafs  or 


convex  form.  See  Optics,  n*  256- 

POLYMATHY,  denotes  the  knowledge  of  many 
arts  and  fciences.-  ^The  word  is  derived  from  the  Greek, 
multum ,  and  difeo.  . 

P6LYMNEST0R,  was  a  long  of  the  Thracian 
Cherfonefus.  He  married  Ilione,  Priam’s  eldeft  daugh¬ 
ter-  and  for  the  fake  of  the  treafure  with  which  he  was 
entrufted  by  Priam  during  the  ftegc  of  Troy,  he  mur¬ 
dered  Polydorus,  (fee  Polydorus).  The  fleet  in  which 
the  vi&orious  Greeks  returned,  together  with  their  Tro¬ 
ian  captives,  among  whom  was  Hecuba,  flopped  on  the 
coafts  of  Thrace,  where  one  of  the  female  ’captives  dif- 
covered  on  the  fhore  the  body  of  Polydorus,  whom  Po- 
lymneftor  had  thrown  into  the  fea.  The  dreadful  in¬ 
telligence  was  immediately  communicated  to  Hecuba 
his  mother,  who  recolle&ing  the  frightful  dreams  fhe 
had  the  preceding  night,  did  not  doubt  but  Polymne- 
ftor  was  the  cruel  affaffm.  Refolved  to  revenge  her 
Ton’s  death,  fhe  immediately  called  out  Polymneftor,  as 
if  to  impart  to  liim  fomething  of  importance.^  He  was 
drawn  into  the  fnare;  and  no  fooner  was  he  introduced 
into  the  apartment  of  the  Trojan  princefs,  than  the  fe¬ 
male  captives  rufhing  upon  him,  put  out  his  e^es.  with, 
their  pins,  while  Hecuba  murdered  his  two  children, 
who  had  accompanied  him.  Euripides  informs  us,  that 
the  Greeks  condemned  Polymneftor  to  be  banifhed  into 
a  diftant  iiland  for  his  perfidy.  Hyginus,  however, 
relates  the  whole  differently,  and  tells  us,  that  when 
Polydorus  was  fent  to  Thrace,  Ilione  his  filler  took, 
him  inftead  of  her  fon  Deiphilus,  who  was  of  the  fame 
age,  being  fearful  of  her  hufband’s  cruelty.  The  mo¬ 
narch,  unacquainted  with  the  impofition,  looked  upon 
Polydorus  as  his  own  fon,  and  treated  Deiphilus  as 
her  brother.  After  the  deftru&ion  of  Troy,  the  con¬ 
querors  wifhed  the  houfe  and  family  of  Priam  to  be  ex¬ 
tirpated,  and  therefore  offered  Eledlra  the  daughter  of 
Agamemnon  to  Polymneftor,  if  he  would  deftroy  Ilione 
and  Polydorus.  He  accepted  the  offer,  and  immedi¬ 
ately  difpatched  his  own  fon  Deiphilus,  whom  he  took 
for  Polydorus.  Polydorus,  who  paffed  as  the  fon  of 
Polymneftor,  confulted  the  oracle  after  the  murder  of 
Deiphilus,  and  being  informed  .that  his  father  was  dead, 
his  mother  a  captive  in  the  hands  of  the  Gretas, -and 
his  country  in  ruins,  he  communicated  the  aniwer  tq 
Ilione,  whom  he  had  always  regarded  as  his  mother. 
She  told  him  the  meafures  fhe  had  purfued  to  fave  his 
life,  upon  which  he  avenged  the  perfidy  of  Polymneftor 
by  putting  out  his  eyes. 

POLYMNIA,  in  botany  :  A  gepus  of  the  polyga- 
mia  neceffaria  order,  belonging  to  the  fyngenelia  clafs 
of  plants  ;  and  in  the  natural  method  ranking  under  the 
49th  order,  Compojlta .  The  receptacle  is  paleaceous  ; 
there  is  no  pappus  ;  the  exterior  calyx  is  tetraphyllous, 
or  pentaphyllons  ;  the  interior  decaphyllous,  and  com¬ 
peted  of  concave  leafets. 

PGLYNICES,  the  fon  of  CEdipus  by  his  mother 
Jocafta.  See  Jocasta,  (Edipus,  and  Eteocles. 
POLYPE.  See  Polypus. 

POLYPETALOUS,  among  botanifts,  an  epithet 
applied  to  fuch  flowers  as  conlift  of  feveral  petals  or 
flower-leaves. 

POLYPHEMUS  (fab.  hift.),  a  celebrated  Cyclops, 
and  king  of  all  the  Cyclops  in  Sicily,  was  the  fon  ot 
Neptune  and  Thoofa  the  daughter  of  Phorcys.  He  is 
faid  to  have  been  a  monfter  of  great  ftrength,  very  tall, 

and 
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and  with  one  eye  in  the  middle  of  the  forehead.  He 
eat  human  flejfh,  and  kept  his  flocks  on  the  coafls  of 
Sicily,  when  TJlyfles,  at  his  return  from  the  Xrojan  war, 
was  driven  there.  Ulyffes,  together  with  12  of  his  com¬ 
panions,  vifited  the  colfft,  and  with  them  was  feized  £>y  the 
Cyclops,  who  confined  them  in  his  cave,  and  daily  devou¬ 
red  two  of  them.  Ulyffes  would  have  iliared  the  fate  of 
the  reft,  had  he  not  intoxicated  the  Cyclops,  and  put  out 
las  eye  with  a  firebrand  when  he  was  afleep.  Polyphe¬ 
mus  was  awakened  by  the  fudden  pain,  and  Hopped  the 
entrance  of  his  cave  ;  but  Ulyffes  efcaped,  by  creeping 
between  the  legs  of  the  rams  of  the  Cvclops,  as  they 
were  led  out  to  feed  on  the  mountains.  Polyphemus 
became  enamoured  of  Galatea  ;  but  his  addredes  were 
difregarded,  and  the  nymph  Ihunned  his  prefence.  The 
Cyclops  was  ftill  more  earned: ;  and  when  he  faw  Gala- 
tea  furrender  herfelf  to  the  pleafures  of  Acis,  he  cruih- 
cd  his  rival  with  a  piece  of  a  broken  rock. 

POLYPODIUM,  in  botany;  a  genus  of  the  or¬ 
der  of  Alices,  belonging  to  the  cryptogamia  clafs 
oi  plants.  The  fru&ifications  are  in  roundilh  points, 
scattered  over  the  inferior  'dife  of  the  frons  or  leaf.— . 

•  ‘7h,C  65  fpecieS’  of  which  the  remarkable 
is  the  hhx  mas,  or  common  male  fern.  This  grows 
m  great  plenty  throughout  Britain  in  woods  and  ftony 
uncultivated  foils.  The  greateft  part  of  the  root  lies 
horizontally,  and  has  a  great  number  of  appendages 
placed  clofe  to  each  other  in  a  vertical  direction,  while 
a  number,  of  fmall  fibres  ftrike  downwards.  The  leaves 
are  a  cubit  high,  and  grow  in  circular'  tufts.  They 
are  at  firft  alternately  pinnate,  the  pinna;  increafing  in 
fize  from  the  bafe  towards  the  middle,  and  afterwards 
gradually  decreafing  upwards  to  the  fummit  of  the  leaf. 
Thefe  pinnae  are  again  pinnatifid,  or  fubdivided  almoft 
to  the  nerve  into  obtufe  parallel  lobes,  crenated  on  the 

ten lh,£  Mks  are  covered  with  brown  filmy  feales. 

1  he  fructifications  are  kidney-ffiaped,  and  covered  with 
a  permanent  fcaly  ihield  or  involucrum.  The  capfules 
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which  an  account  is  given  under  the  article  Medicine,  Potyt 
P-343-  col.  2.  mum 

I  he  polypodium  oreopteris  is  only  remarkable  be- 
caufe  it  has  been  confounded  by  moft  of  the  Englifh 
botamfts  with  the  fpecies  whieh  we  have  now  de- 
fenbed,  and  the  polypodium  thelypteris.  It  has  ,a 
torge  Icaly  root,  wrapped  and  tied  together  with  fmall 

ltrong  fibres,  not  to  be  feparated  without  difficulty _ 

i.  ne  fructifications  are  on  the  margins  both  when  young 
and  old,  and  never  run  into  one  another-:  the  lobes  are 
oval  and  plain.  It  is  four  times  as  large  as  the  thelyp- 
tens,  and  grows  in  dry  woods,  moors,  or  hills,  and  very 
eldom  near  water ;  all  which  characters  are  widely  dif¬ 
ferent  from  thofe  of  the  fpecies  with  which  it  has  been 
confounded.  It  is  to  be  found  both  in  England  and 
Scotland,  in  the  latter  place  very  plentifully.  See  Lin- 
n<?an  iranf actions^  vol.  I.  p.  181. 

POLYPREMUM,  in  botany :  A  genus  of  the  mo- 
nogyma  order,  belonging  to  the  tetrandria  clafs  of 
plants;  and  111  the  natural  method  ranking  under  the 
2  2d  (order,  Caryophillei .  The  calyx  is  tetraphyllous  5 
the  corolla  quadrifid  and  rotaceous,  with  its  lobes  ob- 
locuW  t  le  caPfuI«  compreffed,  emarginated,  and  bi- 

.  POLYPUS,  a  fpecies  of  freffi-water  infefts,  beloncr. 
ing  to  the  genus  of  hydra,  of  the  order  of  zoophytes,  anti 
clafs  of  vermes.  (See  Animalcule,  n°  24,  See. )  The 
name  of  hydra  was  given  them  by  Linmeus  on  account 
of  the  property  they  have  of  reproducing  themfelves 
when  cut  m  pieces,  even;  part  foon  becoming  a  peifeft 
animal.  Dr  Hill  called  them  biota,  on  account  of  the 
ltrong  principle  of  life  with  which  every  part  of  them 
is  endowed. 

Thefe  animals  were  firft  difeovered  by  Leeuwenhoek, 
who  gave  feme  account,  of  them  in  the  Pliilofophical 
1  ranfaftions  for  1703  ;  but  their  wonderful  properties 

MTVn°lm0r°uUghly  knOWn„t;i1  the  Y™  1740,  when 


This  fern  1,„  mH,  ,he  f™.  and  U  ufed  1 L'J?‘  "«l“  b' 

ffir  moft  ofthe  fame  intentions,  as  the  pteris  aquilina.  their  conjeftures  were  foou  verified  bv  S  ?  -and 

tain,  he  wrote  a  letter  on  the  fubjeft  to  Mr  Bonnet  in  Ta- 
nuaryiyq.  1  ;  but  m  March  the  fame  year  he  had  fatisfied 
himfelf  that  they  were  real  animals.  The  furprife  of  Ml 
Trembley,  and  of  others,  on  difeovering  the  true  natur- 
ot  thefe  animals,  was  very  great.  When  Mr  Reaumur 

ZZl°l  ^  Tf-  tW°  Pol>?«  formed  from  one 
which  he  had  divided  into  two  parts,  he  could  hardly 
believe  his  own  eyes  ;  and  even  after  having  repeated 
the  operation  an  hundred  times,  he  faid  that  the  fight 
was  by  no  means  familiar  to  him.  On  the  18th  of  Tuly 
1741,  M.  Buffon  wrote  to  Martin  Folkes,  Efq;  prefi. 
dent  of  the  Royal  Society,  acquainting  him  with  “  the 
difcovery  of  a  fmall  infed  called  a  polypus,  which  is 
found  about  the  common  duck-weed  ;  and  which,  being 
cut  in  two,  puts  forth  from  the  upper  part  a  tail,  and 
from  the  lower  end  a  head,  fo  as  to  become  two  animals 
mftead  of  one.  If  it  be  cut  into  three  parts,  the  middle- 
moft  alfo  puts  out  from  one  end  a  head, and  from  the  other 
a  tail,  fo  as  to  become  three  diftiuft  animals,  all  living 
like  the  hrlt,  and  performing^  the  various  offices  of  tlieij 
Its  fpecies.” 


bf  thefe  allies 

Gunner  relates,  in  his  Fior.  Noveg.  that  the  young 
curled  leaves,  at  their  firft  appearance  out  of  the  ground, 
are  by  fome  boiled  and  eaten  like  afparagus ;  and  that 
the  poorer  Norwegians  cut  off  thofe  fucculent  laminie, 
like  the  nails  of  the  finger  at  the  crown  ofthe  root, 
whieh  are  the  bafes  of  the  future  Italics,  and  brew  them 
Into,  beer,  adding  thereto  a  third  portion  of  malt,  and 
in  times  of  great  fcarcity  mix  the  fame  in  their  bread. 
1  he  fame  author  adds,  that  this  fern  cut  green,  and 
aned  in  the  open  air,  affords  not  only  an  excellent  lit¬ 
ter  for  cattle,  but,  if  infufed  in  hot  water,  becomes  no 
contemptible  fodder  to  goats,  ffieep,  and  other  cattle, 
wlneh  will  readily  eat  and  fometimes  grow  fat  upon 

:  a  circuniftance  well  worth  the  attention  of  the  in¬ 
habitants  of  the  Highlands  and  Hebrides,  as  great 
numbers  of  their  cattle,  in  hard  winters,  frequently  ne 
nfh  for  want  of  food.  3  P 

But  the  anthelmintic  quality  of  the  root  of  the  Wale 
Sm  15  that  for  which  it  is  chiefly  to  be  valued,  and  of 
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communicated  fiom  C.  B  ^  Mr  T  t 


POL 

oolyfce  was  that  firft  difcovered  by  Mr 

Trmbwt  an'd  the  firft  appearances  of  fpontaneous 
1  remuicy  ,  .  ,  •  •+  rns  wKlch  it  caa  contract, 

°“ 

extend,  Harder  they  contract  to-  fuch  a  de- 

ding,  that  he  himfelf  had  ieen  uie.u  ,  ~~ ^  frQm  firft  appearanc ° bgr  than  a  grain  of  fand, 
that  year,  a  letter  was  r  f  before^the^  ^  ^JlcCtk  frms  difappearing  entirely. 

Gronovius  at  Leyden,  g  ^  fiye  w  fix  pieces, nn  of  ^  fiu^g  ^  found  ^  grlfea.  and  afterwards  the 

fU  The  bodies  of  the  viridis.  and  grifea  diminish  almoft 
infenfibly  from  the  anterior  to  the  ppftenor  extreme  y  , 
but  the  fufca  is  for  the  moil  part  of  an  equal  faze  for 
b  Vu  j,  „f  its  length  from  the  anterior  to  the  pofte- 
two-thn  _ Kfrnraes  abruptly  fmaller, 


Polyrns^ 


communicated  from  C‘.f  d  bv  Mr  Trembley,  ad- 
defcribing  the  infca*  dj  ^  and  Iu  November 

ding,  that  lie  himfelf  had  f  the  Society  from 


sems*.  <* 

jttSf  ho-5  -  * 


1  •  Thefe  accounts,  — 

if£t i  ,hoOEh lJL  *  "ot 


to.  foon  after  found  ,n  “§  ”“f  “  l  fons  .  f„ 

JT^HSSS  £  -tr  -  *• 
“Tt“  iStaH  o.“  >«“  vt'lS" 

itfclf  bvir,  baf.  >  i.  gelatinous,  lS»>^“J  Xh  i. 

*  ^SStor  g‘“ polyps.  1“  — r  ten 

-mort  anns.^fl  ^  fr equently  elght  arms  feveral  times 

a  yeUowilh  colour  fmall  towards 
the  bottom!  and  has  long  arms,  generally  about  feven 

m  ^un^r.  paUens  has  generally  about  fix  arms  of  a  mo- 

dt  TheSiy^  bas  a  vehicular  body  an*  four  obfo- 
lete  arms.  It  is  found  in  the  abdomen  of  flieep, 

has  been  called  the  tunnel-fiaped,  and 
has  a  mouth  furrounded  with  a  row  of  hairs. 

7.  The  foci'alis  is  bearded,  thick,  and  wrinkled. 

The  three  firft  fpecies  are  thofe  on  which  the  greateft 
number  of  experiments  have  been  made;  and  their 
Shapes  are  fo  various,  that  it  is  by  no  means  eafy  to  de- 
fcAbe  them.  They  are  generally  found  m  ditches. 
Whoever  has  carefully  examined  thefe  when  the  fun  is 
very  powerful,  will  find  manyhttle  tranfparent  lumps  oi 
the  appearance  of  a  jelly,  and  fize  of  a  pea,  and  flatted 
upon  one  fide.  The  fame  kind  of  fubftances  are  like- 
wife  to  be  met  with  on  the  under  fide  of  the  leaves  of 
plants  which  grow  in  fuch  places.  Thefe  are  the  po¬ 
lypes  in  a  quiefcent  ftate,  and  apparently  inanimate. 
Tliey  are  generally  fixed  by  one  end  to  fome  folid  lub- 
ftance,  with  a  large  opening,  which  is  the  mouth,  at 
the  other  ;  having  feveral  arms  fixed  round  it,  projecting 
;as  rays  from  the  centre.  They  are  (lender,  pellucid, 
and  formed  of  a  tender  fubfiance  like  the  horns  of  a  fnail, 
and  capable  of  contra&ing  themfelves  into  a  very  fmall 
compafs,  or  of  extending  to  a  confiderable  length.  The 
arms  are  capable  of  the  fame  contraction  and  expanfion 
as  the  body  *,  and  with  thefe  they  lay  hold  of  minute 
worms  and  other  infeCts,  bringing  them  to  the  mouth 
and  fwallowing  them ;  the  indigeftible  parts  are  again 
thrown  out  by  the  mouth. 


CKceld  one-tenth  of  an  inch  in  length,  and  they  can. 
flop  at  any  intermediate  degree  of  contm&on  ^e^ 

rat  2z 

rt.  arvss?— 

lL  by  agitating  to  »a«,  in  «HMt 
ed  or  by  touching  the  animals  themlelves.  M 
taken  out  of  the  water,  they  all  contraft  fo  much  that 
they  appear  oply  like  a  little  lump  of  jelly.  The  ^s 
have  the  fame  power  of  conti-adion  or  expanfion  that 

SUybaat  and  toy  »«  Sift.  “ 

arm,  or  any  number  of  arms,  independent  of  the  reft  , 
and  they  can  hkewife.  bend  their  bodies  or  arms  in  all 
poffible  diredions.  They  can  alfo  dilate  or  contraft 
their  bodies  in  various  places,  and  fometimes  appear 
thick  fet  with  folds,  which,  when  carelefsly  viewed, 
t  Cl  ,;br  Their  progreffive.  motion  is  per¬ 

formed  by  that  power  which  they  have  of  contraamg 
and  dilatL  their  bodies.  When  about  to  move,  they 

SmSWt  bead  and  »».,  lay  bold  by  ».»».  rf 

them  on  fome  other  fubftance  to  which  they  dehgn  to 
faften  themfelves  ;  then  they  loofen  their  tail,  and  draw 
it  towards  the  head;  then  either  fix  it  m  that  pte, 
or  fetching  forward  their  head  as  before,  repeat  the 
fame  operation.  They  afeend  or  e  cen  ,  ,  f 

in  this  manner  upon  aquatic  plants,  or  upon  the  lides  o 
the  veffd  in  which  the?  are  kept ;  they  fometimes  hang 
by  the  tail  from  the  furface  of  the  water,  or  fometimes 
b!  one  of  the  arms  ;  and  they  can  walk  with  cafe  upon 
the  furface  of  the  water.  On  examining  the  tail  with 
.  microfeop.,  .  fmall  part  of  i.  will  b= 
above  the  furface  of  the  water,  and  as  it  were  l 
httle  concave  fpace,  of  which  the  tail  forms  the  bottom  ; 
fo  that  it  feems  to  be  fufpended  on  the  furface  of  the 
water  on  the  fame  principle  that  a  fmall  pm  or  needle 
is  made  to  fwim.  When  a  polype,  therefore,  means  to 
pafs  from  the  fides  of  the  glafs  to  the  'furface  of  th 
water,  it  has  only  to  put  that  part  out  of  the  water  by 
which  it  is  to  be  fupported,  and.  to  give  it  time  ry , 

which  it  always  does  upon  thefe  occafions  ;  and  they 
attach  themfelves  fo  firmly  by  the  tail  to  aquatic  plant  , 
ftones,  &  c.  that  they  cannot  be  Cafilydhcng  g  d. 
they  often  further  ftrengthen  thefe  aUachmen^  by 
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Priypjs.  means  of  one  or  two  of  their  arms,  which  ftrvc  as  a  kind 
of  anchors  for  fixing  them  to  the  adjacent  fubftances, 

The  flomach  of  the  polype  is  a  kind  of  bag  or  gut 
into  which  the  mouth  opens,  and  goes  from  the  head 
to  the  tail.  This,  in  a  ftrong  Tight,  is  vifible  to  the 
naked  eye,  efpecially  if  the  animal  be  placed  between 
the  eye  and  a  candle  ;  for  thefe  animals  are  quite  tranf- 
parent  whatever  their  colour  may  be.  The  ftomach, 
however,  appears  to  more  advantage  through  a  power¬ 
ful  magnifier.  Mr  Trembley,  by  cutting  one  of  thefe 
animals  tranfverfely  intd'  three  parts,  fatisfied  himfelf 
that  they  were  perforated  throughout.  Each  piece  im¬ 
mediately  contra&ed  itfelf,  and  the  perforation  was  very 
vifible  through  a  mierofeope.  The  {kin  which  inclofes 
the  flomach  is  that  of  the  polype  itfelf ;  fo  that  the 
whole  animal,  properly  fpeaking,  confifts  only  of  one 
{kin,  in  the  form  of  a  tube,  and  open  at  both  ends*  No 
vefTels  of  any  kind  are  to  be  difling  uifhed. 

The  mouth  is  fituated  at  the  anterior  end  in  the 
middle  between- the  {hooting  forth  of  the  arms,  and  af- 
fumes  different  appearances  according  to  circumftances  ; 
being  fometimes  lengthened  out  in  the  form  of  a  nipple, 
at  others  appearing  truncated  ;  fometimes  Ithe  aperture 
is  quite  clofed,  at  others  there  is  a  hollow ;  though  at 
all  times  a  final!  aperture  may  be  difeovered  by  a  power¬ 
ful  magnifier. 

The  {kin  of  a  polype,  when  examined  with  a  micro- 
fcope,  appears  like  fhagreen,  .or  as  if  covered  with  little 
grains,  more  or  lefs  feparated  from  each  other,  accord¬ 
ing  to  the  degree  of  contraction  of  the  body.  If  the 
lips  of  a  polype  be  cut  tranfverfely,  and  placed  fo  that 
the  cut  part  of  the  fkin  may  lie  diredlly  before  the  mi- 
crofcope,  the  {kin  throughout  its  whole  thicknefs  will 
be  found  to  confift  of  an  infinite  number  of  grains,  and 
the  interior  part  is  found  to  be  more  fhagreened  than 
the  exterior  one  ;  but  they  are  not  ilrongly  united  to 
each  other,  and  may  be  feparated  without  much  trouble. 
They  even  feparate  of  themfelves,  though  in  no  great 
numbers,  in  the  moll  healthy  animals  of  this  kind ; 

.  for  vvh^re  tL**y  arp  ohferved  to  feparate  in  large  quan¬ 
tities,  it  is  a  fymptom  of  a  vciy  uangcruua  uuuiuu. 
the  progrefs  of  this  diforder,  the  furface  of  the  polype 
becomes  gradually  more  and  more,  rough  and  unequal, 
and  no  longer  well  defined  or  terminated  as  before. 
The  grains  fall  off  on  all  fides ;  the  body  and  arms 
cuntrad  and  dilate,  and  affume  a  white  ihining  colour ; 
and  at  laft  the  whole  diffolves- into  an  heap  of  grains, 
which  is  more  particularly  obferved  in  the  green  polype. 

.  By  a  careful  examination  we  find,  that  the  fkin  of  the 
polype  is  entirely  compofed  of  grains,,  cemented  by 
means  of  a  kind  of  gummy  fubftance  ;  but  it  is  to  the 
grains  entirely  that  the,  polype  owes  its  colour.  The 
ftruCture  of  the  arms  is  analogous  to  that  of  the  body  ■; 
and  they  appear  {hagreened  when  examined  by  the  mi- 
crofcope,  whether  they  be  in  a  ftate  of  contra&ion  or 
extenfion  ;  but  if  very  much  contra&ed,  they  appear 
more  {hagreened  than  the  body,  though  almoft -quite 
fmooth  when  in  their  utmoft  ftate  of  extenfion.  In  the 
green  polype  the  appearance  of  the  arm  is  continually 
varying  ;  and  theie  vanatiations  are  more  fenhble 
towards  the  extremity  of  the  arm  than  at  its  origin, 
but  more  fcattered  in  the  parts  further  on.  .  The 
extremity  is  often  terminated  by  a  knob,  the  hairs  of 
which  cannot  be  obferved  without  a  very  powerful  mag¬ 


nifier.  They  have  a  remarkable  inclination  of  turning  Polxytoi, 
towards  the  light  ;  fo  that  if  that  part  of  the  glnfs  on  — — 
which  they  are  be  turned  from  the  light,  they  will 
quickly  remove  to  the  other. 

That  fpecies  named  the  fufea  has  the  Iongcft  arms, 
and  makes  ufe  of  the  moft  curious  manoeuvres  to.  feize 
its  prey.  They  are  bell  viewed  in  a  glafs  feven  or  eight 
inches  deep,  when  their  arms  commonly  hang  down  to 
the  bottom.  When  this,  or  any  other  kind,  is  hungry, 
it  fpreads  its  arms  in  a  kind  of  circle  to  a  considerable 
extent,  inclofing  in  this,  as  in  a  net,  every  infeCI  which, 
lias  the  misfortune  to  come  within  the  circumference. 

(See  Animalcule,  n°  27.)  While  the  animal  is  con¬ 
tracted  by  feizing  its  prey,  the  arms  are  obferved  to 
fwell  like  the  mufcles  of  the  human  body  when  in 
aftion.  Though  no  appearance  of  eyes  can  be  ob¬ 
ferved  in  the  polype,  they  certainly  have  fome  know¬ 
ledge  of  the  approach  of  their  prey,  and  {how  the 
greateft  attention  to  it  as  foon  as  it  comes  near 
them.  It  feizes  a  worm  the  moment  it  is  touched  by 
one  of  the  arms  ;  and  in  conveying  it  to  the  mouth, 
it  frequently  twifts  the  arm  into  a  fpiral  like  a  cork- 
ferew ;  by  which  means  the  infeCl  is  brought  to  the 
mouth  in  a  much  ihorter  time  than  otherwife  it  would 
be ;  and  fo  foon  are  the  infeCls  on  which  the  polypes  - 
feed  killed  by  them,  that  M.  Fontana  thinks  they  muft 
contain  the  moft  powerful  kind  of  poifon  ;  for  the  lips 
fcarce  touch  the  animal  when  it  expires,  though  there 
cannot  be  any  wound  perceived  on  it  when  dead.  The 
worm,  when  fwallowed,  appears  fometimes  fingle,  fome-  - 
times  double,  according  to  circumftances.  When  full,  * 
the  polype  contraCls  itfelf,  hangs  down  as  in  a  kind  of 
ftupor,  but  extends  again  in  proportion  as  the  food  is- 
digefted  and  the  excrementitious  parU  is.  difeharged. 

The  bodies  of  the  infeCls,  when  fwallowed,  are.  firft  ma¬ 
cerated  in  the  ftomach,  then  reduced  into  fragments, 
and  driven  backward  and  forward  from  one -end  of  the 
ftomach  to  the  other,  and  even  into-  the  arms,  however 
fine  they  may  be ;  whence  it  appears  that  the  arms,  as 
well  as  the  other  parts  of  this  remarkable  creature,  are- 
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this  motion,  it  is  heft  to  feed  the  polypes  with  fuch 
food  as  will  give  a  lively  colour  ;  fuch,  for  inftance,  as 
thofe  worms  which  are  furniftied  with  a  red  juice.  Some 
bits  of  a  f mall  black  frail  being  given  to  a  polype,  the 
fubftance  of  the  {kin  was  foon  diffolved  into  a  pulp  con¬ 
fiding  of  fmall-  black  fragments  ;  and  on  examining 
the  polypje  with  a  mierofeope,  it  was  found  that  the 
particles  were  driven  about  in  the  ftomach,  and  that 
they  paffed  into  the  arms,  from  thence  back  into  the 
ftomach,  then  to  the  tail;  from  whence  they  paffed 
again  into  the  arms,  and  fo  on.  The  grains  of  which 
the  body  of  the  polype  confift  take  their  colour  from 
the  food  with  which  it  is  nourifhed,  and  become  red  or 
black  as  the.  food  happens  to  afford  the  one  colour  or 
the  other.  They  are  likewife  more  or  lefs  tinged  with 
thefe  colours  in  proportion  to  the  ftrength  of  the  nutri¬ 
tive  juices ;  and  it  ns  obfervahle  that  they  lofe  their  co¬ 
lour  if  fed  with  aliments  of  a  colour  different  from- 
themfelves.  They  feed  on  moft  infe&s  found  in  frdh 
water;  and  will  alfo-be  fupported  with  worms,  the 
larvae  of  gnats,  &c.  and  even  with  fnails,  large  aquatic 
infers,  and  fifr  or  flefr,  if  cut  into  fmall  bits.  Some¬ 
times  two  polypes  lay.  hold  of  the  fame  worm,  and  each : 
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Polypus,  begins  to  fwallow  its  own  end  till  tl\eir 

S'e'cX'the^'polype  will  fometim^devourAe 

^The"  manner  in  wl.ich  the  polypes  generate  is  mod 
perceptible  in  the  grifeaand  fufca,  as  being  confidently 
farmer  than  the  viridis.  If  we  examine  one  of  them  in 
fummer,  when  the  animals  are  motive,  and  prepared 
for  propagation,  fome  fmall  tubercles  will  be  found  pro- 
ceechng  from  its  fides,  which  conftantly  mcreafe  in  bulk, 
uadi  at  laft  in  two  or  three  days  they  affnme  the  figure 
.  of  fmall  polypes.  When  they  firft  begin  to  Ihoot,  the 
excrefcence  becomes  pointed,  affuming  a  conical  figure, 
and  deeper  colour  than  the  reft  of  the  body.  In  a 
Ihort  time  it  becomes  truncated,  and  then  cylindrical, 
after  which  the  arms  begin  to  Ihoot  *rom  the  anterior 
end.  The  tail  adheres  to  the  body  of  the  parent-animal, 

'  but  gradually  grows  fmaller,  until  at  laft  it  adheres  only 
by  a  point,  and  is  then  ready  to  be  feparated.  When 
•  this  is  the  cafe,  both  the  mother  and  young  ones  fix 
'  themfelves  to  the  fides  of  the  glafs,  and  are  feparated 
from  each  other  by  a  hidden  jerk.  The  time  requ.lite 
for  the  formation  of  the  young  ones  is  very  different, 
according  to  the  warmth  of  the  weather  and  the  nature 
of  the  food  eaten  by  the  mother.  Sometimes  they  are 
'fully  formed,  and  ready  to  drop  off,  in  24  hours ;  in 
other  cafes,  when  the  weather  is  cold,  15  days  have 
been  requifite  for  bringing  them  to  perfeftton. 

It  is  remarkable,  that  there  is  a  reciprocal  communi¬ 
cation  of  food  betwixt  the  young  and  old  before  they 
be  feparated.  The  young  ones,  as  foon  as  they  are  fur- 
nilhed  with  arms,  catch  prey  for  themfelves,  and  com¬ 
municate  the  digefted  food  to  the  old  ones,  who  on  the 
other  hand  do  the  fame  to  the  young  ones.  This  was 
fully  verified  by  the  following  experiment :  One  of  the 
large  polypes  of  the  fufca  kind  being  placed,  on  a  flip 
young  one  growing  out  from  it  was  cut  open  ;  when 
the  fuperior  part  of  that  end  which  remained  fixed  to 
the  parent  was  found  to  be  open  alfo.  By  cutting  over 
the  parent  polype  on  each  fide  of  the  (hoot,  a  fhort  cy¬ 
linder  was  obtained,  open  at  both  ends ;  which  being 
viewed  through  a  microfcope,  the  light  was  obferved  to 
-come  through  the  young  one  into  the  ftomach  of  the 
old  one.  On  cutting  Open  the  cylindrical  portion  length- 
wife,  not  only  the  hole  of  communication  was  obferved, 
but  one  might  fee  through  the  end  of  the  young  one 
alfo.  On  changing  the  Situation  of  the  two  pieces,  the 
light  was  feen  through  the  hole  of  communication. 
This  may  be  feen  between  the  parent  polype  and  its 
young  ones  after*  feeding  them  ;  for,  after  the  parents 
have  eaten,  the  bodies  of  the  young  ones  fwdl  as  if  they 
themfelves  had  been  fating. 

Flie  polypes  produce  young  ones  indiferiminately 
from  all  parts  of  their  bodies,  and  five  or  fix  young 
ones  have  frequently  been  produced  at  once  ;  nay,  Mr 
Trembley  has  obferved  nine  or  ten  produced  at  the  fame 
time. 

Nothing  like  copulation  among  vtliefe  creatures  was 
°J3^rve^  by  Mr  ’Trembley,  though  for  two  years 
■«e  had  thoufands  of  them  under  his  infpe&ion.  To  be 
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more  "certain  on  this  fubje&,  he  took  two  young  ones 
the  moment  they  came  from  their  parent,  and  placed  -  »‘rncw 
them  in  feparate  glades.  Both  of  them  multiplied,  not 
only  themfelves,  but  alfo  their  offspring,  which  were  fe¬ 
parated  and  watched  in  the  fame  manner  to  the  feventh 
generation  ;  they  have  even  the  fame  power  of  genera¬ 
tion  while  adhering  to  their  parent.  In  this  flate  the 
parent,  with  its  children  and  grandchildren,  exhibits  a 
lingular  appearance,  looking  like  a  fhrub  thick  fet  with 
branches.  Thus  feveral  generations  fometimes  are  at¬ 
tached  to  one  another,  and  all  of  them  to.  one  parent, 

Mr  Adams  gives  a  figure  of  one  polype  with  nineteen 
young  ones  hanging  at  it;  the  whole  group  being  about 
an  inch  broad,  and  an  inch  and  an  half  in  length  :  the 
old  polype  eat  about  twelve  monoculi  per  day,  and  the 
young  ones  about  20  among  them.  , 

When  a  polype  is  cut  tranfverfely  or  longitudinally 
into  two  or  three  parts,  each  part  in  a  fhort  time  be¬ 
comes  a  perfed  animal ;  and  fo  great  is  this  prolific 
power,  that  a  new  animal  will  be  produced  even  from 
a  fmall  portion  of  the  (kin  of  the  old  one.  If  the  young 
ones  be  mutilated  while  they  grow  upon  the  parent,  the 
parts  fo  cut  off  will  be  reproduced,  and  the  fame  pro¬ 
perty  belongs  to  the  parent.  A  truncated  portion  will 
fend  forth  young  ones  before  it  has  acquired  a  new  head 
and  tail  of  its  own,  and  fometimes  the  head  of  the  young 
one  fupplies  the  place  of  that  which  fhonld  have  grown 
out  of  the  old  one.'  If  we  flit  a  polype  longitudinally 
through  the  head  to  the  middle  of  the  body,  we  fhall 
have  one  formed  with  two  heads  ;  and  by  flitting  thefe 
again  in  the  fame  manner  we  may  form  one  with  as  ma¬ 
ny  heads  as  we  pleafe. 

A  Hill  more  furprifing  property  of  thefe  animals  is, 
that  they  may.  be  grafted  together.  If  the  truncated 
portions  of  a  polype  be  placed  end  to  end,  and  gently 
pufhed  together,  they  will  unite  into  a  Angle  one.  The 
two  portions  are  firft  joined  together  by  a  (lender  neck, 
which  gradually  fills  up  and  difappears,  the  food  pafling 
from  the  one  part  into  the  other ;  and  thus  we  may 
form  polypes  not  only  from  portions  of  th*  fame,  but 
tiuimais  ,  vw  may  fix  the  head  of  one  to  the 
body  of  another,  and  the  -compound  animal  will  grow, 
eat,  and  multiply,  as  if  it  had  never  been  divided.  By 
pufhing  the  body  of  one  into  the  mouth  of  another,  To 
far  that  their  heads  may  be  brought  into  conta<ft,  and 
kept  there  for  fome  time,  they  will  at  laft  unite  into  one 
animal,  only  having  double  the  number  of  arms  which 
it  would  otherwife  have  had.  The  hydra  f  ufca  may  ue 
turned,  infide  out  like  a  glove,  at  the  fame  time  that 
it  continues  to  live  and  a&  as  before.  The  lining  of 
the  ftomach  now  forms  the  outer  (kin,  and  the  former 
epidermis  conftitutes  the  lining  of  the  ftomach.  If  pre¬ 
vious  to  this  operation  the  polype  have  young  ones  at¬ 
tached  to  it,  fuch  as  are  but  newly  beginning  to  ve¬ 
getate  turn  themfelves  infide  out,  while  the  larger 
ones  continue  to  increafe  in  fize  till  they  reach  beyond 
the  mouth  of  the  parent,  and  are  then  feparated  in  the 
'ufual  manner  from  the  body.  When  thus  turned  the 
polype  combines  itfelf  in  many  different  ways.  The 
fore  ^part  frequently  clofes  and  becomes  a  fupernumerary 
tail.  The  animal,  which  was  at  firft  ftraight,  now  bends 
itfelf,  fo  that  the  two  tails  refemble  the  legs  of  a  pair  of 
compaffes,  which  it  can  open  and  (hut.  The  old  mouth 
is  placed  as  it  were  at  the  joint  of  the  compaffes,  but 
lofeS  its  power  of  action  ;  to  fupply  which,  a  new  one  is 

formed 
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Polypus,  formed  in  its  neighbourhood  ;  and  in  a  little  time  there 
5  v  is  ^  new  fpecies  of  hydra  formed  with  feveral  mouths. 

The  fides  of  a  polype,  which  has  been  cut  through 
in  a  longitudinal  direction,  begin  to  roll  themfelves  up, 
commonly  from  one  of  the  extremities,  with  the  out- 
fide  of  the  ikin  inwards  ;  but  in  a  little  time  they  un¬ 
roll  themfelves,  and  the  two  cut  edges  join  together, 
femetimes  beginning  at  one  extremity,  and  fometimes 
approaching  throughout  their  whole  length.  As  foon 
as  the  edges  join,  they  unite  fo  clofely  that  no  fear  can 
be  perceived.  If  a  polype  be  partly  turned  back,  the 
«pen  part  clofes,  and  new  mouths  are  formed  in  diffe¬ 
rent  places.  Every  portion  of  a  polype  is  capable  of 
devouring  infeds  almofl  as  foon  as  it  is  cut  off;  and 
the  voracity  of  the  whole  genus  is  aftonifhing  ;  for 
Mr  Adams  obferves,  that  moft  of  the  infe&s  on  which 
they  feed  bear  the  fame  proportion  to  the  mouth  of  a 
polype  that  an  apple  of  the  fize  of  a  man’s  head  bears 
to  his  mouth. 

The  hydra  pollens  is  very  rarely  met  with,  and  is  de¬ 
scribed  only  by  M.  Roefel.  It  is  of  a  pale  yellow  co¬ 
lour,  growing  gradually  fmaller  from  the  bottom ;  the 
tail  is  round  or  knobbed;  the  arms  are  about  the  length 
of  the  body,  of  a  white  colour,  generally  feven  in  num¬ 
ber,  and  are  apparently  compofed  of  a  chain  of  globules. 

The  young  are  brought  forth  from  all  parts  of  its 
body. 

The  hydratu/a  is  mentioned  by  many  medical  writers. 

E)r  Tyfon,  in  differing  an  antelope,  found  feveral  hyda- 
tides  or  films,  about  the  fize  of  a  pigeon’*  egg,  filled 
with  water,  and  of  an  oval  form,  fattened  to  the  omen¬ 
tum  ;  andfome  in  the  pelvis  between  the  bladder  of  urine 
and  return.  He  fufpeded  them  to  be  animals  for  the 
following  reafons  :  i.  Becaufethey  were  included  in  a 
membrane  like  a  matrix, 'fo  loofely,  that  by  opening  it  with 
the  finger  or  a  knife,  the  internal  bladder,  containing 
the  ferum  or  lympha,  feemed  nowhere  to  have,  any  com- 
nedio.n  with  it,  but  would  very  readily  drop  out,  dill 
retaining  its  liquor  without  fpilling  any,.  2.  This  in¬ 
ternal  bladder  had  a  neck  or  white  body,  more  opaque 
than  the  red,,  and  protuberant  from  it,  with  an  orifice 
at  its  extremity  ;  by  which,  as  with  a  mouth,  it  ex- 
hautted  the  ferum  from  the  external  membrane,  and  fo 
supplied  its  bladder  or  ftomach. .  3.  On  bringing  this 
neck  near  the  candle,  it  moved  and  fhortened  itfelf.  It 
is  found  in  the  abdomen  of  fheep,  fwine,  mice,  &c.  lying 
between  the  peritoneum  and  the  intedihes. 

I  he  Jlentoreoy  or  funnel-like  polype,  is  of  three  co¬ 
lours,  green,  blue,  and  white  ;  but  the  lad  is  the  mod 
common.  They  do  not  form  cluders,  but  adhere  fingly 
by.the  tail  to  whatever  comes  in  their  way;  the  an¬ 
terior  end  is  wider  than  the  poderior;  and,  beino- 
round,  gives  the  animal  fomewhat  of  a  .funnel  form, 
though  the  circle  is  interrupted  by  a  kind  of  flit  or  gap,  > 

The  edge  of  this  gap  is  furrouiided  with  a  great  n  um-. 
her  of  little  fimbrillas,  which  by  their  motions  excite  a 
current  of  water,  that  force*  into  the  mouth  of  the  ani¬ 
mal  the  fmall  bodies  that  come  within  its  reach.  Mr 
Trembley  fays,  that  he  has  often  feen  a  great  number 
of  animalcules  fali  into  the  mouths  of  thefe  creatures  ; 
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Th tfoclalis  is  deferibed  by  Muller  under  the  title  of  Polypu*. 
vorticella.  They  are  found  in  cluders;  and  when  view-  '  v  1  - 
ed  by  a  microfcope,  appear  like  a  circle  furrounded  with 
crowns  or  ciliated  heads,  tied  by  fmall  thin  tails  to  a 
common  centre,  from  whence  they  advance  towards  the 
circumference,  and  then  turn  like  a  wheel,  occafioning 
a  vortex  which  brings  along  with  it  the  food  proper  for* 
them.  r  r 

The  anajlaticoy  or  cludering  polypes,  form  a  group 
refembling  a  cluder,  or  rather  an  open  flower,  fupport- 
ed  by  a  dem,  which  is  fixed  by  its  lower  extremity  to 
fome  of  the  aquatic  plants  or  extraneous  bodies  that  are 
found  in  the  water ;  the  upper  extremity  is  formed  into 
eight  or  nine  lateral  branches,  perfedly  fimilar  to  each 
other,  which  have  alfo  fubordinate  branches,  whofe  col- 
le&ive  form  much  refembles  that  of  a  leaf.  Every  one 
of  thefe  affemblages  is  compofed  of  one  principal  branch 
or  nerve,  which  makes  the  main  dem  of  the  cluder  an 
angle  fomewhat  larger  than  a  right  one  :  the  fmaller  la¬ 
teral  branches  proceed  from  both  fides  of  this  nerve,  and 
thefe  are  fliorter  the  nearer  their  origin  is  to  the  princi¬ 
pal  branch.  There  is  a  polype  at  the  extremity,  and 
others,  on  both  fides  of  the  lateral  twigs,'  but  at  diffe¬ 
rent  .didances  from  their  extremities.  They  are  all  ex¬ 
ceedingly  fmall,  and  bell-fhaped,  with  a  quick  motion 
about  the. mouth,  though  it  is  impofiible  to  difeern  the 
caufe  of  it.  See  Animalcule,  n°  24,  26,  Pulex, 
and  Vorticella. 

The  feveral  ftrange  properties  recorded  of  this  ani¬ 
mal,  though  very  furprifmg,  are,  however,  none  of  them 
peculiar  to  it  alone.  The  Surinam  toad  is  well  known  » 
to  produce,  its  young,  not  in  the  ordinary  way,  but  in 
ceils  upon  its  back.  Mr  Sherwood  has  very  lately  dif- 
covered  the  fmall  eels  in  four  pade  to  be  without  excep¬ 
tion  full  of  living  young  ones.  And  as  to  the  mod  ama- 


fome  of  which  were  let  out  again  at  an  opening  which 
he  could  not  deferibe.  They  can  fafhicn  their  mouths 
mto  feveral  different  forms  ;  and  they  -  multiply  by  di¬ 
viding  neither  tranfverfely  nor  longitudinally,  but  dia- 


zing  of  all  its  properties,  the  reprodudion  of  its  parts, 
we  know  the  crab- and  lobfter,  if  a  leg  be  broken  off, 
always  produce  a  new  one  :  and  Monf.  Bonet,  Monf. 
Lyonet,  Monf.  de  Reaumur,  and  Mr  Foikes,  have  all 
found*  by  experiment,  that  feveral  earth  and  water  - 
worms  have  the  fame  property,  fome  of  them  even 
when  cut  into  thirty  pieces.  The  urtica  marina,  or 
fea-nettle,  has  been  alfo  found  to  have  the  fame;  and 
the  fea  ltar-hlh,  of  which  the  polype  is  truly  a  fpecies, 
though  it  had  long  efcaped  the  fearches  of  the  natura- 
liits,  was  always  well  known  by  thc  filhermen  to  have 
it  alfo. 

Marine  Poirrvs,  is  different  in  form  from  the  frefh- 
water  polype  already  deferibed ;  but  is  nourilhed,  in- 
creafes,  and  may  be  propagated,  after,  the  fame  manner  ; 
Mr  Ellis  having  often  found,  in  his  inquiries,  that  fmall 
pieces  cut  off  from  the  living  parent,  in  order  to  view 
the  feveral  parts  more  accurately;- foon  gave  indications 
that  they  contained  rot. only  the  principles  of  life,  but 
likewife  the  faculty  of  increafing  and  multiplying  into  a 
numerous  iffiie.  It  has  been  lately  difeovered  and  fuf- 
ficiently  proved  by  Peyflbnel,  Ellis,  Jullieu,  Reaumur, 
Donati,  &c.  that  many  of  thofe  fubftances  which  had 
formerly  been  eonlidered  by  naturalilts  as  marine  vege¬ 
tables  or  fea-planta,  are  in  reality  animal-productions ; 


and  that  they  are  formed  by  polype3  of  different  fliapes 
and  fixes,  for.  their  habitation,  defence,  and  propagation. 
To  this  clafs  may  be  referred  the  corals,  corallines,  ke~ 
ratopkyta,  efiffiara,  fponges,  and  alcyonium  :  nor  is  it 
improbable,  that  the  more  comp  ad  bodies,  known  by 

5  the 


,,fi  i  POL 

3  fclvea.  For  a  farther  account  pf  this  fyftem,  fee  Cor tx  ™vpu, 

and  Corallines..  q  «  Pol)  fvnd- 

Polypus  of  the  Heart.  See  Medicine,  n  97>  98>  ton.  ^ 

27pOLYSARCIA,  or  Corpulency.  See  Medicine, 

n°POLYSCHIDES,  or  sea  hunger.  See  Fucus. 

POLYSPERMOUS  (from  and  "‘P*’*  feed), 

in  botany,  is  applied  to  Rich  plants  as  have  more  than 
four  feeds  fucceeding  each  flower,  without  any  certain 

order  or  number.  , 

POLYSYLLABLE,  in  grammar,  a  word  conhit- 
ine  of  more  than  three  fyllables,  for  when  a  word  con- 
r _  ^  tLrPP  fvllahles.  it  is  called  a  monofyU 


S  with  the  habitations  of  thoufands  of  animal  . 

X  #»«,  .«i  ««7  *i»g  ™* *  “f'S?  X 

them  inRantly  ;  and  even  the  branches  “  S ,  | 

tables  that  hang  into  the  water  areimmedi  t  y  W  0f  more  than  three  lyuames}  ior  -y 

with  the  fpawn  of  different  animals,  fteU-Mi  of  w  _  ^  ^  or  three  fables,  it  is  called  a 

kinds  :  and  (hell-fifh  themfelves,  when  t  y ’  ^  a  jMhUe,  and  tnfyllable. 

potent  and  old,  are  the  bafis  of  new  cdomes of  a  ,  pqiyYSYNDETON.  See  Oratory,  n  . 67. 
from  whofe  attacks  they  can  no  longer  defend  them-  XVX.XO 

POLYTHEISM, 

mitted,  either  the  doArine  of  polytheifm  muff  be  true 
theology,  or  this  inftlnA  or  fenfe  is  of  fuch  a  nature  as 
to  have  at  different  periods  of  the  world  nulled  all  man- 
kind.  All  favage  tribes  are  at  prefent  polytheiits  ana 
idolaters  )  but  among  favages  every  inftmft  appears  m 
greater  purity  and  vigour  than  among  people  pohfhed 
by  arts  and  fcicnces ;  and  inftinft  never  miftakes  its  ob- 
ieft.  The  InftinA  or  primary  impreffion  of  nature, 
which  gives  rife  tofelf-love,  affeAion  between  thefexes, 
love  of  progeny,  &c.  has  in  all  nations,  and  m  every  pe¬ 
riod  of  time,  a  precife  and  determinate  objeA;  which  it 

sr.:v”Xix»',  •sagas  jaavtffcfiKSt 
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who  had  no  other  guide  to  purfue  improper  objects, 
to  fall  into  the  groffeft  errors  and  the  moll  pernicious 
rv-  i  _ r - -  tViat  the  fenie  or 


Definition. 


Sketches 
cj  the  Hjl, 
pf  Man . 


THE  doArine  of  a  plurality  of  gods  or  mvifible 
powers  fuperior  to  man. 

“  That  there  exift  beings,  one  or  many,  powerful 
above  the  human  race,  is  a  propofition  (fays  Eord 
Karnes*)  univerfally  admitted  as  true  in  all  ages  and 
among  all  nations.  I  boldly  call  k  univerfal,  notwith- 
ftanding  what  is  reported  of  fome  grofs  favages  5  for  re¬ 
ports  that  contradiA  what  is  acknowledged  to  be  gene¬ 
ral  among  men,  require  -more  able  vouchers  than  a  tew 
illiterate  voyagers.  Among  many  favage  tribes,  there 
are  no  words  but  for  objefts  of  external  fenfe :  is  it  iur- 


Source  of 
ttligious 
principles 
traced 


Idipiuua  - - J  r  a  . 

The  convi&ion  that  men  have  of  fuperior  powers,  in  eve¬ 
ry  country  where  there  are  words  to  exprefs  it,  is  io 
well  vouched,  that  in  fair  reafoning  it  ought  to  be  taken 
for  granted  among  the  few  tribes  where  language  is  de¬ 
ficient.” 

Thefe  are  judicious  obfervations,  of  which  every  man 
will  admit  the  force  who  has  not  fome  favourite  fyftem 
to  build  upon  the  unftable  foundation  which  his  Lord- 

1  »  •.  r  i  1  _ _  AilV 


LUC  giunciu  uivia  —  -  r 

praAices  ?  To  no  purpofe  are  we  told,  that  the  feple  ot 
Deity,  like  the  moral  fenfe,  makes  no  capital  figure 
among  favages.  There  is  reafon  to  believe  that  the 
feeling  or  perception,  which  is  called  the  moral  fen/s,  is 
not  wholly  inftinAive ;  but  whether  it  be  or  not,  a 


to  build  upon  the  unftable  foundation  which  ms  i,ora-  nor  wiwuy  -  ...  .  kj, 
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convi&ion  of  fuperior  powers  has  long  been  univerfal, 
the  important  queftion  is,  From  what  caufe  it  proceeds? 
The  fame  ingenious  author  (hows,  with  great  {Length 
of  reafoning,  that  the  operations  of  nature  and  the  go¬ 
vernment  of  this  world,  which  to  us  loudly  proclaim  the 
exiftencc  of  a  Deity,  are  not  fufficient  to  account  for 
the  univerfal  belief  of  fuperior  beings  among  favage 


lingie  lmicuivc  tttuuuw  ^v,  riVJV*  r  • 

plies  its  objeds,  or  makes  even  a  favage  exprefs  grati¬ 
tude  to  a  thoufand  perfons  for  benefits  which  Ins  prince 
alope  had  power  to  confer.  , 

For  thefe,  and  other  reafons  which  might  eaiily  be 
afiigned,  we  cannot  help  thinking,  that  the  firft  religious 
principles  muft  have  been  derived  from  a  fource  difte-. 
rent  as  well  from  internal  fenfe  as  from  the  deductions  or 


the  univerfal  belief  ot  iupenor  beings  among  lavage  rent  as  wcu  irom  -j  -  mankind 

tribes.  He  is  therefore  of  opinion,  that  this  univerfali-  reafon  ;  from  a  fource  which  the  majority  ot  _ 

_ fAVi-nrr  0nlv  fmm  the  Imncrp  nf  Dei-  had  earlv  forgotten  ;  and  which,  when  it  was  banunea 


ty  of  convidion  can  fpring  only  from  the  image  of  Dei¬ 
ty  ftamped  upon  the  iftind  of  every  human  being,  the  ig¬ 
norant  equally  with  the  learned.  “  Nothing  lefs  (he 
fays)  is  fufficient :  and  the  original  perception  which 
we  have  of  Deity  muft  proceed  (he  thinks)  from  an 
internal  fenfe,  which  may  -be  termed  the  fenfe  of  Deity” 

XI  ^  l.  ^  J  av.im  a.  Art  a  f  4- V»  4-  rvL  i 


had  early  forgotten  ;  and  which,  when  it  was  bamftied 
from  their  minds,  left  nothing  behind  it  to  prevent  the 
very  firft  principle  of  religion  from  being  perverted  by 
various  accidents  or  caufes,  or,  in  ferne  extraordinary 
concurrence  of  cireumftanees,  from  being  perhaps  en¬ 
tirely  obliterated.  This  fource  of  religion  every  con- 


internal  leme,  wmen  may  De  terincu  uie  >enje  vj  xjeuy.  uiciy  uwu ^  ;  <  ■- 

We  have  elfewhere  exprefled  our  opinion  of  that  phi-  fiftent  Theift  muft  believe  to  be  revelation.  A  ea  Q  >p0 
lofophy  which  accounts  for  every  phenomenon  in  human  it  is  acknowledged,  and  we  {hall  afterwards  (how  (  eetion. 
nature,  by  attributing  it  to  a  particular  inftind  (fee  In-  Religion),  could  not  have  introduced  favages  to  t  e 
stinct)  ;  but  to  this  inftind  or  jerfe  of  Deity ,  con-  knowledge  of  God  ;  and  we  have  juft  feen,  that  §  Jen)  e 
fidered  as  complete  evidence,  many  cbje6  ions,  more  of  Deity  is  an  hypothefis  clogged  with  infuperable  di  * 
•than  ufually  powerful,  force  themfelves  upon  us.  All  ficulties.  Yet  it  is  undeniable,  that  all  mankind  have 
tnations,  except  the  Jews,  were  once  polytheifts  and  ido-  believed  in  fuperior  itnvifible  powders  :  and  if  reafon  an 
laters.  If  therefore  his  Lordfhip’s  hypothefis  be  ad-  inftin&  be  fet  afide,  there  remains  no  other  origin  ^51 
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tins  universal  belief  tlmn  primeval  revelation,  corrupted, 
indeed,  as  it  palled  by  oral  tradition  from  father  to  fon, 
in  the  courfe  of  many  generations.  It  is  no  flight  flip- 

SietLs  of  P0.*1?  ,this  d°arilie>  that  %re  really  be  a  Deity*, 
the  WJl.  of  11  13  hl£hly  prefnmable  that  he  would  reveal  himfelf  to 
Man.  the  firft  men — creatures  whom  he  had  formed  with  fa¬ 
culties  to  adore  and  to  worfhip  him.  To  other  ani¬ 
mals,  tne  knowledge  of  a  Deity  is  of  no  importance  ; 
to  man,  it  is  of  the  firft  importance.  Were  we  totally 
ignorant  of  a  Deity,  this  world  would  appear  to  us  a 
mere  chaos.  ^  Under  the  government  of  a  wife  and  be¬ 
nevolent  Deity,  chance  is  excluded  ;  and  every  event  ap¬ 
pears^  to  be  the  refine  of  cftablilhed  laws.  Good  men 
inbmit  to  whatever  happens  without  repining,  knowing 
that  every  event  is  ordered  by  Divine  Providence:  they 
fubmit  with  entire  refignation ;  and  fuch  refignation  is 
a  fovereign  balfam  for  every  misfortune  or  evil  in 
4  hfe. 

Wh  ch  Admitting,.  then,  that  the  knowledge  of  Deity  was 
thcflm  rureon&lna%  derived  from  revelation,  and  that  the  firft 
men  profefled  pure  theifm,  it  lhall  be  our  bufinefs  in  the 
prefent  article  to  trace  the  rife  and  progrefs  of  poly  theifm 
and  idolatry  ;  and  to  afeertain,  if  we  can,  the  real  opi¬ 
nions  of  the  Pagan  world  concerning  that  multitude  of 
gods  with  which  they  filed  heaven,  earth,  and  hell. 

In  this  inquiiy ,  though  we  fhall  have  occafion  to  appeal 
to  the  writings  of  Mofes,  we  fhall  attribute  to  them  no 
other  authority  than  what  is  due  to  records  of  the  ear- 
heft  ages,  more  ancient  and  authentic  than  any  others 
which  are  now  extant. 

^  Whether  we  believe,  with  the  author  of  the  book  of 
Genefis,  that  all  men  have  defeended  from  the  fame 
progenitors  ;  or  adopt  the  hypothecs  of  modern  theo¬ 
ries,  that  there  have  been  fuccefiive  creations  of  men, 
and  that  the  European  derives  his  origin  from  one  pair, 
the  Afiatic  from  another,  the-  woolly-headed  African 
from  a  third,  and  the  copper-coloured  American  from  a 
fourth — polytheifm  and  idolatry  will  be  feen  to  have 
anfen  from  the  fame  caufes,  and  to  have  advanced  near¬ 
ly  in  the  fame  order  from  one  degree  of  impiety  to  an¬ 
other.  On  either  fuppofition,  it  muft  be  taken  for  grant¬ 
ed,  that  the  original  progenitors  were  inftru&ed  by  their 
Creator  in  the  truths  of  genuine  theifm  :  and  there  is 
no  room  to  doubt,  but  that  thofe  truths,  fimple  and 
fublime  as  they  are,  would  be  conveyed  pure  from  fa¬ 
ther  to  fon  as  long  as  the  race  lived  in  one  family,  and 
were  not  fpread  over  a  large  extent  of  country.  If  any 
credit  be  due  to  the  records  of  antiquity,  the  primeval 
inhabitants  of  this  globe  lived  to  fo  great  an  age,  that 
they  mull  have  increafed  to  a  very  large  number  long 
before  the  death  of  the  common  parent,  who  would  of 
courfe  be  the  bond  of  union  to  the  whole  fociety,  and 
whofe  di&ates,  efpecially  in  what  related  to  the  origin 
of  his  being  and  the  exiftence  of  his  Creator,  would"  be 
liftened  to  with  the  utmoft  refpedl  by  every  individual 
of  his  numerous  progeny. 

Many  caufes,  however,  would  confpire  to  diflolve  this 
family,  aiter  the  death  of  its  anceftor,  into  feparate  and 
independent  tribes,  of  which'fome  would  be  driven  by 
violence,  or  would  voluntarily  wander,  to  a  diftancefrom 
the  reft.  From  tliis  difpcifion  great  changes  would 
take  place  in  the  opinions  of  fome  of  the  tribes  refpedl- 
ing  the  objedl  of  their  religious  worfhip.  A  fingle  fa¬ 
mily,  or  a  fmall  tribe  banifhed  into  a  defert  wildernefs 
(Inch  as  the  whole  earth  mull  then  have  been),  would 
Vou  XV.  Part  I, 
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find  employment  for  all  tlieir  time  in  providing  the  Polytheifm. 
means  of  fubfiftence,  and  in  defending  themfelves  from  u 

_  T_  * _  n  °  i 


beafts  of  prey.  In  fuch  circumftances  they  would  have  c-rc  5 
little  /eifure  for  meditation,  and,  being  conftantly  con- nance™* 
verfant  with  obje&s  of  fenfe,  they  would  gradually  lofe  which  led 
the  power  of  meditating  upon  the  fpiritual  nature  ofr° 
that  Being  by  whom  their  anceftors  had  taught  them 
that  all  things  were  created.  The  firft  wanderers  would 
no  doubt  retain  in  tolerable  purity  their  original  notions 
of  Deity  ;  and  they  would  certainly"  endeavour  to  im- 
prefs  thofe  notions  upon  their  children :  but  in  circum¬ 
ftances  infinitely  more  favourable  to  fpeculation  than 
theirs  could  have  been,  the  human  mind  dwells  not  long 
upon  notions  purely  intclle&ual.  We  are  fo  accuftom- 
cd  to  fenfible  objects,  and  to  the  ideas  of  fpace,  exten- 
fion,  and  figure,  which  they  are  perpetually  impreffing 
upon  the  imagination,  that  we  find  it  extremely  difl£ 
cult  to  conceive  any  being  without  afligniug  to  him  a 
form  and  a  place.  Hence  a  learned  writer*  has  fup-  *  Bif*p 
pofed,  that  the  earlieft  generations  of  men  (even  thofe L:l™  n?s 
to  whom  lie  contends  that  frequent  revelations  were  C™fldert- 
vouchfafed)  may  have  been  no  better  than  anthropomor^hec^of 
phites  in  their  conceptions  of  the  Divine  Being.  Religion . 

Be  this  as  it  may,  it  is  not  conceivable  but  that  the 
members  of  thofe  firft  colonies  would  quickly  lofe  many 
of  the  arts  and  much  of  the  fcience  which  perhaps  pre¬ 
vailed  in  the  parent  ftate ;  and  that,  fatigued  with  the 
contemplation  of  intellectual  objects,  they  would  relieve 
their  overftrained  faculties,  by  attributing  to  the  Deity 
a  place  of  abode,  if  not  a  human  form.  To  men  to-  Firft ften, 
tally  illiterate,  the  place  fitted  for  the  habitation  of  the  in  the  pro- 
Deity  would  undoubtedly  appear  to  be  the  fun,  the  Sre^s« 
moft  beautiful  and  glorious  objeCt  of  which  they  could 
form  any  ideaj  an  objeft,  too,  from  which  they  could 
not  but  be  fenfible  that  they  received  the  benefits  of 
light  and  heat,  and  which  experience  muft  foon  have 
taught  them  to  be  in  a  great  meafure  the  fource  of  ve-  * 
getation.  The  great  fpirit  therefore  inhabiting  the  fun, 
which  they  would  confider  as  the  power  of  light  and 
heat,  was  in  all  probability  the  firft  object  of  idolatrous 
adoration. 

From  looking  upon  the  fun  as  the  habitation  of  their  The  l  *  * 
God,  they  would  foon  proceed  to  confider  it  as  bis  of  tigh^hc 
body.  Of  pure  mind  entirely  feparated  from  matter,  god  of 
men  in  their  circumftances  coiild  not  long  retain  the 
famteft  notion  ;  but  confcioiis  each  of  power  in  him¬ 
felf,  and  experiencing  the  effe&s  of  power  in  the  fun, 
they  would  naturally  conceive  that  luminary  to  be  ani¬ 
mated  as  their  bodies  were  animated.  They  would  feel 
his-  influence  when  above  the  horizon  ;  tlie.y  would  fee 
him  moving  from  eaft  to  weft  ;«  they  would  confider 
him  when  let.  as  gone  to  take  his  repofe:  and  thofe  ex¬ 
ertions  and  intermiffions  of  power  being  analogous  to 
what  they  experienced  in  themfelves,  they  would  look 
upon  the  fun  as  a  real  animal.  Thus  would  the  Divi¬ 
nity  appear  to  their  untutored  minds  to  be  a  compound 
being  like  man,  partly  corporeal  and  partly  fpiritual ; 
and  as  foon  as  they  imbibed  fuch  notions,  though  per¬ 
haps  not  before,  they  may  be  pronounced  to  have  been 
abfolute  idolaters. 

When  man  had  once  got  into  this  train,  their  gods 
would  multiply  upon  them  with  wonderful  rapidity. 

Daiknefs  and  cold  they  could  not  but  perceive  to  be 
contrary  to  light  and  heat ;  and  not  having  pliilofophy 
enough  to  diftinguifh  between  mere  privations  and  pofi- 
U  u  .  tive 
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MagUmftr.tWecffe^,  they  fuld 
'VJ  entkics  equally  rf  W’f-,v^kas  different  and  con- 
■mU  thefe  di!;r  "feTS  fp^  power  of  darknefs 
ci*  power  of  trary  po\  •  ...  j  fecond  god  in  the  Pagan  ca- 
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power  ;  and  whilft  the  fun  was  worftiipped  as  the  king 


Sahiifm. 


ihencord.  lendar  ;  and  as  they  com.-™  Xf^lf  ihat  is  good,  they 

benevolent  principle,  theourceoal,  that.  g.  ^7 

muft  have  looked  upon  the  CIJlltr^  P  ^  This 

us  a  malevolent  fpmt,  the  fours*  of  belief 

we  know  from  authentic  luftory  to  have Jf  cn  h  ; 


‘the  was  adored  as  the  queen,  of  heaven. 

The  earth,  confidered  as  the  common  mother  of  all 
things ;  the  ocean,  whofe  waters  are  never  at  reft ;  the  air, 
the  region  of  ftonns  and  tempefts,  and  indeed  all  the  ele¬ 
ments— were  gradually  added  to  the  number  of  divinities ; 
not  that  mankind  in  this  early  age  had  fo  far  degene¬ 
rated  from  the  principles  of  their  anceftors  as  to  vvor- 
(hip  brute  matter.  If  fuels  worfhip  was  ever  praftifed, 
which  to  us  is  hardly  conceivable,  it  was  at  a  lattT  pe¬ 
riod,  when  it  was  confined  to  the  very  loweft  of  the 
ulgar,  in  nations  otherwife  highly  civilized,  i  he  po- 

.  .  ^  /•  1  _  ..  a  A _ .-,^4.  ttP/1  4 


flan  magi- 


good-god  Ta%dan,  and  ^^  of  whom  we  now  treat,  conceived  everything 

Polytheiftu  Ahraman.  Confident light  as  the fj bPe.  ;n  motion  to  be  animated,  and  animated  by  an  interi¬ 
or  the  Per-  M  the  body,  of  Ormuzd,  they  always  worft  pp  d  powerful  in  proportion  to  the  magnitude  of  the 

fore  the  fire,  the  fource  of  ^’  laSt  ;  and  for  body  moved.  . 

the  fun,  the  fource  of  the  moft  p«ktt  g  ^  Qn  This  fea  cf  idolaters,  which  remains  in  fome  parts  of 
the  fame  reafon  fares  were  kept co S,  t0  the  Eaft  to  this  day,  was  known  by  the  name  of  Salt- 

“ -aSStiJS «o «r* »  «a *7 SS 

not  fo  evident.  Certain  it  is,  that  his  worftuppers  held 


him  in'  deteftation  ;  and  when  they,  had  occafion  to 
write  his  name,  they  always  inverted  it  (uvmvjqy),  to 
denote  the  malignity  of  his  nature.  . 

The  principles  of  the  magi,  though  widely  .diftant 
from  pure  theifm,  were  much  lefs  abfurd  than  thofe  o 
other  idolaters.  It  does  not  appear  that  they  eve 
worfhipped  their  gods  by  the  medium  of  graven. ma¬ 
ges,  or  had  any  other  emblems  of  them  than  light  and 
darknefs.  Indeed  we  are  told  by  Diogenes  Laertius 
and  Clemens  Alexandras,  that  they  condemned  all 
ftatues  and  images,  allowing  fire  and  water  to  be  the 
only  proper  emblems  or  reprefentatives  of  their  gods. 
*  T)'  Leri.  And  we  learn  from  Cicero*,  that  at  their  mitigation 
l„s,  lib.  fi.  Xerxes  was  faid  to  have  burnt  all  the  temples  of  Greece, 
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becaufe  the  builders  of  thofe  edifices  impioufly  preiu- 
med  to  inclofe  within  walls  the  gods,  to  whom  all  things 
ought  to  be  open  and  free,  and  whofe  proper  temple  is 
the  whole  world.  To  thefe  authorities  we  may  add 
that  of  all  the  hiftorians,  who  agree,  that  when  magia- 
nifm  was  the  religion  of  the  court,  the  Perfian  monarchs 
made  war  upon  images,  and  upon  every  emblem  of 
idolatry  different  from  their  own. 

The  Magi,  however,  were  but  one  fe£l,  and  not  the 
largefl  fe&  of  ancient  idolaters.  The  worfhip  of  the 
fun,  as  the  fource  of  light  and  heat,  foon  introduced 
into  the  calendar  of  divinities  the  other  heavenly  bodies, 
Fabian  the  moon,  the  planets,  and  the  fixed  ftars.  Men  could 
j ©lytheifm  not  but  experience  great  benefit  from  thofe  luminaries 
in  the  abfence  of  their  chief  god  ;  and  when  they  had 
proceeded  fo  far  as  to  admit  two  divine  principles,  a 
good  and  an  evil,  it  was  natural  for  minds  clouded  with 
fuch  prejudices  to  confider  the  moon  and  the  ftars  as 
benevolent  intelligences,  fent  to  oppofe.  the  power  of 
darknefs  whilft  their  firft  and  greateft  divinity  was  ab- 
fent  or  afleep.  It-  was  thus,  as  they  imagined,  that  he 
maintained  (for  all  held  that  he  did  maintain)  a  con- 
ftant  fuperiority  over  the  evil  principle^  Though  to 
allronomers  the  moon, is  known  to  be  an  opake  body  of 
very  fmall  dimenfions  when  compared  with  a  planet  or 
a  fixed  ftar,  to  the  vulgar  eye  fhe  appears  much  more 
magnificent  than  either.  By  thofe  early  idolaters  fhe 
was  confidered  as  the  divinity  fecond  in-  rank  and  in 


call  the  book  of  Seth.  We  need  hardly  obferve,  that 
thefe  are  fenfelefs  and  extravagant  fables.  The  name 
Sabian  Is  undoubtedly  derived  from  the  Hebrew  word 
Tfaba,  which  fignifies  “  a  hoftorarmy  and  this  clafs 
of  polytheifts  was  fo  called,  becaufe  they  worfhipped  - 
“  the  hoft  of  heaven  the  Tfaba  hefem'tm,  againlt 
which  Mofes  fo  pathetically  cautions  the  people  of  If- 

This  fpecles  of  Idolatry  Is  thought  to  have  firft  pre-c- 
vailed  in  Chaldea,  and  to  have  been  that  from  which  ^rofe  ;n 
Abraham  feparated  himfelf,  when,  at  the  command  of  Chaldea, 
the  true  God,  he  “  departed  from  his  country,  and 
from  his  kindred,  and  from  his  father’s  houfe.”  But 
as  it  nowhere  appears  that  the  Chaldeans  had  fallen  into 
the  lavage*  ftate  before  they  became  polytheifts  and  ido¬ 
laters,  and  as  it  is  certain  that  they  were  not  favages  at 
the  call  of  Abraham,  their  early  Sabiifm  may  be  thought 
inconfiftent  with  the  account  which  we  have  given  of 
the  origin  of  that  fpecies  of  idolatry.  If  a  great  and 
civilized  nation  wasted  to  worfhip  the  hoft  of  heaven, 
why  fhould  that  worfhip  be  fuppofed  to  have  arifen  a- 
mong  favages  ?  Theories,  however  plaufible,  cannot  be 
admitted  in  oppofition  to  fadls. 

True  :  but  we  beg  leave  to  reply,  that  our  account 
of  the  origin  of  polytheifm  is  oppofed  by  no  fa&  ;  be¬ 
caufe  we  have  not  fuppofed  that  the  worfhip  of  the  hoft 
of  heaven  arofe  among  favages  only .  .  That  favages,  be¬ 
tween  whom  it  is  impofiible  to  imagine  any  intercourse 
to  have  had  place,  have  univerfally  worfhipped,  as  their 
firft  and  fnpreme  divinities,  the  fun ,  moon,  and  Jlars^  is 
a  fa&  evinced  by  every  hiftorian  and  by  every  travel¬ 
ler  ;  and  we  have  fhown  how  their  rude  and  uncultiva¬ 
ted  ftate  naturally  leads  them  to  that  fpecies  of  idolatry. 

But  there  may  have  been  circumftances  peculiar  to  the 
Chaldeans,  which  led  them  likewife  to  the  worfhip  of 
the  heavenly  hoft,  even  in  a  ftate  of  high  civilization. 

We  judge  of  the  philofophy  of  the  ancients  by  that  of 
ourfelves,  and  imagine  that  the  fame  refined  fyftem  of 
metaphyfics  was  cultivated  by  them  as  by  the  follow¬ 
ers  of  Defcartes  and  Locke,  •  But  this  is  a  great  mi- 
ftake  ;  for  fo  grofs  were  the  notions  of  early  antiquity, . 
that  it  may  be  doubted  whether  there  was  a  fingle  man 
uninfpired,  who  had  any  notion  of  mind  as  a  being  di- 
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LSl')‘ifw'  ,  ft:,lA  and  entirely  feparatcd  from  matter  (fee  Meta- 
phvsics,  Part  III.  c.  4).  From  feveral  paflages  in  the 
books  of  Mofes,  we  learn,  that  when  in  the  firft  ages  of 
the  world  the  Supreme  Being  condefcended  to  manifeft 
his  prefenee  to  men,  he  generally  exhibited  fome  fen- 
fible  emblem  of  h.s  power  and  glory,  and  declared  his 
Will  from  the  midft  of  a  preternatural  fire.  It  was 
thus  that  he  appeared-  to  the  Jewifh  lawgiver  himfelf, 
when  he  fpoke  to  him  from  the  midft  of  a  burning 
buih  ;  it  was  by  a  pillar  of  cloud  and  fire  that  he  led 
the  Ifraelites  from  Egypt  to  the  Land  of  Promife  ;  and 
it  was  m  the  midft  of  fmoke,  and  fire,  and  thunder- 

»ngs,  that  the  law  was  delivered  from  Mount  Sinai _ 

lhat  fuel,  manifeftations  of  the  Divine  Prefence  would 
be  occafionaHy  made  to  the  defendants  of  Noah  who 
fettled  ,n  Chaldea  foon  after  the  deluge,  muft  appear  ex¬ 
tremely  probable  to  eve, 7  one  who  admits  the  authori¬ 
ty  of  the  Hebrew  Scriptures  :  and  he  who  queftions  that 
authority,  has  no  right  to  make  the  objection  to  which 
we  now  reply  ;  becaufe  it  is  only  from  the  book  of  Ge- 
nefis  that  we  know  the  Chaldeans  to  have  been  a  civi¬ 
lized  people  when  they  fell  into  idolatry.  All  hiftories 
agree  in  reprefenting  the  inhabitants  of  Chaldea  as  at 
a  very  early  period  corrupted  by  luxury  and  funk  in 

vice.  \\  hen  this  happened,  we  muft  fuppofe  that  the 
moral  Governor  of  the  univerfe  would  withdraw  from 
them  thofe  occafional  manifeftations  of  himfelf,  and 
leave  them  to  their  own  inventions.  In  fuch  circum- 
ances  it  was  not  unnatural  for  a  people  addicted  to 
the  ftudy  of  aftronomy,  who  had  been  taught  to  believe 
that  the  Deity  frequently  appeared  to  their  anceftors 
m  a  flame  of  fire,  to  confider  the  fun  as  the  place  of  his 
permanent  refidence,  if  not  as  his  body.  But  when  ei¬ 
ther  opinion  was  firmly  eftabliffied,  polytlieifin  would 
be  its  inevitable  confequence,  and  the  progrefs  of  Sa¬ 
bi, fm  would,  in  the  moil  poliihed  nation,  be  fuch  as  we 
nave  traced  it  among-  favage  tribes. 

From  Chaldea  the  idolatrous  worfhip  of  the  hoft  of 
UnC  ,  .  he"Vf?  fPread  ltfdf  over  all  the  Eaft,  faffed  into  Egypt, 
UnCratjb.  and  thence  into  Greece  ;  for  Plato  affirms  +,  that  « the 

direct  into  J? .  ln“abltants  of  Greece  faemed  to  him  to  have  wor- 
&c.  fhlPPed  no  other  gods  but  the  fun,  moon,  earth,  ftars, 
nm  j  Jenfe..aS  moft. barbarous  nations  (continues  he) 
lull  do.  That  Sabiifm,  or  the  worship  of  the  hoft  of 
heaven,  was  the  firft  fpecies  of  idolatry,  befides  the  pro¬ 
bability  of  the  thing,  and  the  many,  allufionsto  it  in  fa- 
cred  Scripture,  we  have  the  pofitive  evidence  of  the 
*  Lib  i  (noit  ancient  pagan  lnftorians  of  whofe  writings  any  part 
has  been  transmitted  to  us.  Herodotus  ♦,  fpeaking  of 
the  religion  of  the  Perfians,  fays,  that  “  they  worfhip 
tlKfun,  moor.,  and  earth,  fire,  water,  and  the  winds; 
and  this  adoration  they  have  all  along  paid  from  the 
begimnng.  He  teftifies  the  fame  thing  of  the  favage 
Africans,  of  whom  he  affirms  f,  that  they  all  worfh.p. 
ped  the>n  and  moon,  and  no  other  divinity.  Diodo- 
rus  Sradus,  writing  of  the  Egyptians  J,  tells  us,  that 
rhe  firft  men  looking  up  to  the  world  above  them, 

an  terrified  and  ftruck  with  admiration  at  the  nature 

of  the  univerfe,  fuppofed  the  fun  and  moon  to  be  the 
principal  and  eternal  gods  »  And  Sauchoniathon  the 
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Phoenician,  a  more  ancient  writer  than  either  o?  thefe,  Statue- 
mforms  us,  in  the  fragment  of  his  biftory  preferved  by 
Eufebius,  that  (l  the  two  firft  mortals  were  and  "* 

Protogonus  ;  and  their  children  were  Genus  and  Gc* 
nea,  who  inhabited  Phoenicia  ;  and  when  they  were 
fcorched  with  the  heat,  they  lifted  up  their  hands  to 
the  fun,  whom  they  believed  to  be  the  Lord  of  Hea¬ 
ven,  and  called  hnn  BaaLfamzn ,  the  fame  whom  the 
Greeks  call  / 

Hitherto  thofe  divinities  were  worfhipped  in  perfon, 
or,  as  Dr  Prideaux  expreffes  it,  in  their  faeclh,  or  fa. 
cred  tabernacles  ;  for  the  votaries  of  each  direded  their 
devotions  towards  the  planet  which  they  fuppofed  to 
be  animated  by  the  particular  intelligence  whom  they 
meant  to  adore.  But  thefe  orbs,  by  their  riling  and 
letting,  being  as  much  below  the  horizon  as  above  it, 
and  ^eir  Sro^y  Jgnorant  worfhippers  not  fuppofing  it 
poihble  that  any  intelligence,  however  divine,  could  ex-  j  , 
ert  its  influence  but  in  union  with  fome  body,  ftatues  And  prod*, 
or  pillars  were  foon  thought  of  as  proper  emblems  ofcet1  ftatuc' 
the  abfent  gods.  Sanchoniathon,  in  the  fragment  al-WOt(hip* 
ready  quoted,  informs  us,  that  “  Hyfpouramos  and  his 
brother  Oufous,  Phoenician  patriarchs,  eroded  two  pil¬ 
lars,^  t.ie  one  to  fire  and  the  other  to  air  or  wind,  and 
worwipped  thofe  pillars,  pouring  out  to  them  libations 
of  the  blood  of  the  wild  beads  hunted  down  in  the 
cnace.  As  thefe  early  monuments  of  idolatry  were 
called  a  word  evidently  derived  from  the  He¬ 

brew  Bethel,  the  probability  is,  that  they  were  altars  of 
loofe  ftones,  fuch  as  that  which  was  built  by  Jacob  c4„ 
and  from  hnn  received  the  fame  name.  As  his  wasch.xrxt’ 
confecrated  to  the  true  God,  theirs  were  confecmted 
to  the  hoft  of  heaven  ;  and  the  form  of  confecration 
leems  to  have  been  nothing  more  than  the  anointing  of 
the  ftone  or  pillar  with  oil  (a),  in  the  name  of  the  di¬ 
vinity  whom  it  was  intended  to  reprefent.  When  this 
ceremony  was  performed,  the  ignorant  idolaters,  who 
fancied  that  their  gods  could  not  hear  them  but  when- 
they  were  vilible,  fuppofed  that  the  intelligences  by  which 
the  fun  and  planets  were  animated,  took  poffeflion,  in 
ome  inexplicable  manner,  of  the  confecrated  pillars,  and 
were  as  well  pleafed  with  the  prayers  and  praifes  offer- 

e<1  UP  jjf°r  jhofe  Plllars>  as  with  the  devotions  which 
were  addreffed  towards  the  luminaries  themfelves.— 

Lienee  Sanchomathon  calls  them  animated  or  Irvin* 
fiones,  .„+«*<«*,  from  the  portion  of  the  Divine 
bpir.t  which  was  believed  to  relide  in  them  ;  and  as  thev 
were  dedicated  to  the  hoft  of  heaven,  tl.ey  were  gene- 
ndly  erefted  on  the  tops  of  mountains;  or’ in  countries 
which,  like  Egypt,  were  low  and  level,  they  were  ele¬ 
vated  to  a  great  height  by  the  labour  of  men. 

It  has  been  fuppofed,  that  this  prance  of  raffing  tliewkhth* 
pillars  on  high  places  proceeded  from  a  defire  to  make  the^any 
objeds  of  worfhip  confpicuous  and  magnificent :  but  weof%f 
are  ftrougly  inchncd  to  believe,  that  the  eredors 

rt  ‘  f  fo'ueth1I'nS  ,farthe>-  in  view,  and  that  they 
thought  of  nothing  lefs  than  to  bring  the  facred  ftone  or 
pillar  as  near  as  poffible  to  the  god  whom  it  reprefent- 
Cd',f  Wh*CTf  b?  m /his,  we  know  that  the  pradice 

Ufelf  prevailed  umverfally  through  the  eaft;  and  that 

U  u  2  there 


Vtlirfi  ?Cn<ie-  t*1C  Pro'’erh  °f  a  fuperftitious  man,  rpjmt »ki,  he  t'i/Tes  or  .  ,  . 

Ch  Am°bms  CaUs  «  <*  olivi  isnguine  fordiLl- 


p  O  L  Y  T 

^mons.  there  was  nothing  winch  thejewifh 

— — J  ftn«y  enre,WsSeSd  for  S-  worlhip  upon 
ftatues,  and  P'11^  e  ,  «  Ye  fhaU  utterly  deftroy 

*  Veut.xii.  Hllars,  and  bum  \htu  groves  with  fire :  . 
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inrs,  and  bum  tnei  i  -  Hebrew  lawgiver, 

The  mention  of  groves  by  the  ileDr  & 

ur;ncrs  to  our  recolleftion  another  fpecies  of  idolatry, 

which  was  perhaps  the  fecond  in  order,  as  men  devia- 
ting  from  the  principles  of  pure  theifm  were  more  an 

mofe  intangled  in  the  labyrinths  of  error.  The  Chal- 
deans,  Egyptians,  and  all  the  eaftern  nations .who be¬ 
lieved  in  Superintending  providence,  imagined  that 
the  government  of  this  world,  the  care  of  particulm  na¬ 
tions,  and  even  the  fuperintendence  of  gr _  >  > 

and  mountains,  in  each  nation,  was  committei  y 
gods  to  a  clafs  of  fpirits  fuperior  to  the  foul  of  man,  but 
inferior  to  thofe  heavenly  intelhgences  which  animated 
.  the  fun,  the  moon,  and  the  planets.  I hefe 

bv  the  Greeks  called  tw*,  damans,  and  by  the  Ro¬ 
mans  genii.  Timseus  the  Locrian,  who  flounlhed  before 
*  TV  Anima  Plato,  fpeaking  of  the  pumftiment  of  wicked  men,  laysf , 
Mundi,  in-  ajj  tjjefe  things  hath  Nemefis  decreed  to  be  execute 
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reftrial  demons,  who  are  overfeers  of  human  atlairs ,  to 
which  daemons  the  Supreme  God,  the  ruler  over  all, 
hath  committed  the  government  and  admmiftration  ol 
this  world,  which  is  made  up  of  gods,  men,  and  am- 

Soncerning  the  origin  of  thefe  intermediate  beings, 
fcholars  and  philofophers  have  framed  various  hypothe- 
fes.  The  belief  of  their  exiftence  may  have  been  derived 

from  five  different  fources.  ,  ’ 

It  feems  to  have  been  impoffible  for  the  limited 


capacities  of  thofe  men,  who  could  not  form  a  notion  of 
a  God  divefled  of  a  body  and  a  place,  to  conceive  how 
the  influence  and  agency  of  fuch  a  being  could  every 
inftant  extend  to  every  point  of  the  univerfe.  Hence, 
as  we  have  feen,  they  placed  the  heavenly  regions  un¬ 
der  the  government  of  a  multitude  of  heavenly  gods,  the 
fun,  the  moon,  and  the  jlars.  But  as  the  neareft  of  thofe 
divinities  was  at  an  immenfe  diftance  from  the  earth, 
and  as  the  intelligence  animating  the  earth  itfelf  had 
fufficient  employment  in  regulating  the  general  affairs 
of  the  whole  globe,  a  notion  infmuated  itfelf  into  the 
imtutored  mind,  that  thefe  fuperior  governors  of  univer- 
fal  nature  found  it  neceffary,  or  at  leaft  expedient,  to 
employ  fubordinate  intelligences  or  demons  as  minifters 
to  execute  their  behells  in  the  various  parts  of  their 
widely  extended  dominions. 

2.  Such  an  univerfal  and  uninterrupted  courfe  of  ac¬ 
tion,  as  was  deemed  neceffary  to  adminifter  the  affairs 
of  the  univerfe,  would  be  judged  altogether  mconfiftent 
with  that  ftate  of  indolence ,  which,  cfpecially  in  the  eaft, 
was  held  an  indifpenfable  ingredient  in  perfect  felicity. 
It  was  this  notion,  abfurd  as  it  is,  which,  made  Epicu¬ 
rus  deny  the  providence ,  whilft  he  admitted  the  exijlenc ^ 
of  gods.  And  if  it  had  fuch  an  effedt  upon  a  philofo- 
pher  who  in  the  moft  enlightened  ages  had  many  fol¬ 
lowers,  we  need  not  furely  wonder  if  it  made  untaught 
idolaters  imagine  that  the  governor  or  governors  of  the 
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univerfe  had  devolved  a  great  part  of  their  trouble  on 

dTwhenamIenncame  to  reflea  on  the  infinite  diftance 
between  themfeives  and  the  gods,  they  would  naturally 
form  a  with,  that  there  might  fome  where  exift  a  clafs 
of  intermediate  intelligences,  whom  they  i nugl ht  empl oy 
as  mediators  and  interceflors  with  .^eir  far  diilant  divi¬ 
nities.  But  what  men  earneftly  wife,  they  very  readily 
believe.  Hence  the  fuppofed  diftance  of  their  gods 
would,  among  untutored  bavbanans,  prove  a  fruitful 
fource  of  intermediate  intelligences,  more  pure  and  more 

elevated  than  human  fouls.  , 

a  Thefe  three  opinions  may  be  denominated  popu¬ 
lar  ;  but  that  which  we  are  now  to  ilate,  wherever  it 
may  have  prevailed,  was  the  offspring  of  philofophy.— 

On  this  earth  we  perceive  a  fcale  of  beings  nfing  gradu¬ 
ally  above  each  other  in  perfection,  from  mere  brute 
matter  through  the  various  fpecies  of  foflils,  vegetables, 
infefts,  fifties,  birds,  and  beafts,  up  to  man.  But  the 
diftance  between  man  and  God  is  infinite,  and  capab  e 
•of  admitting  numberlefs  orders  of  intelligences,  all  fupe¬ 
rior  to  the  human  foul,  and  each  rifing  gradually  above 
the  other  till  they  reach  that  point,  wherever  it  may 
be,  at  which  creation  flops.  Part  of  this  immenfe 
chafm  the  philofophers  perceived  to  be  aTually  filled  by 
the  heavenly  bodies  ;  for  in  philofophical  polytbeifm  there 
was  one  invifible  God  iupreme  over  all  thefe  :  but  1 
there  was  left  an  immenfe  vacuity  between  the  human 
fpecies  and  the  moon,  which  was  known  to  be  the  loweft 
of  the  heavenly  lioft  •,  and  this  they  imagined  muft  cer- 
tainly  be  occupied  by  invifible  inhabitants  of  different 
orders  and  difpofitions,  which  they  called  good  and  evi* 
demons. 

5.  There  is  yet  another  fource  from  which  the  unr- 
verfal  belief  of  good  and  evil  demons  may  be  derived, 
with  perhaps  greater  probability  than  from  any  or  all 
of  thefe.  If  the  Mofaic  account  of  the  creation  of  the 
world,  the  peopling  of  the  earth,  and  the  difperfton  of 
mankind,  be  admitted  as  true  (and  a  more  confiftent  ac¬ 
count  has  not  as  yet  been  given  or  devifed),  fome  know¬ 
ledge  of  good  and  evil  angels ,  muft  neceffarily  have  been 
tranfmitted  from  father  to  fon  by  the  channel  of  oral 
tradition.  This  tradition  would  be  corrupted  at  the 
fame  time,  and  in  the  fame  manner,  with  others  of 
greater  importance.  AVhen  the  true  God  was  fo  fax 
miftaken  as  to  be  confidered,  not  as  the  foie  governor 
of  the  univerfe,  but  only  as  the  felf-extant  power  of 
light  and  good,  the  Devil  would  be  elevated  from  the 
rank  of  a  rebellious  created  fpirit  to  that  of  the  inde¬ 
pendent  power  of  darknefs  and  evil  ;  the  angels  of 
light  would  be  transformed  into  good  demons,  and 
thofe  of  darknefs  into  demons .  that  are  evil.  This  ac¬ 
count  of  the  origin*  of  daemonology  receives  no  fmali 
fupport  from  Plato,  who  derives  one  branch  of  it  whol¬ 
ly  from  tradition.  “  With  refpedt  to  thofe  demons 
(fays  he  ^ )  who  inhabit  the  fpace  between  the  earth  and!  ****** 
the  moon,  to  underftand  and  declare  their  generation  is  . 
a  talk  too  arduous  for  my  {lender  abilities.  In  this  cafe 
we  muft  credit  the  report  of  men  of -other  times,  who, 
according  to  their  own  account,  were  the  defeendants 
of  the  gods,  and  had,  by  fome  means  or  other,  gained 
exadt  intelligence  of  that  myftery  from  their  anceftors. 

We  muft  not  queftion  the  veracity  of  the  children  of 
the  gods,  even  though  they  Ihould  tranfgrefs  the  bounds 
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fit4  probability,  and  produce  no  evidence  to  fupport  their 
affertions.  We  muft,  I  fay,  notwithstanding,' give  them 
credit,  becaufe  they  profefs  to  give  a  detail  of  fatts  with 
which  they  are  intimately  acquainted,  and  the  laws  of 
our  country  oblige  us  to  believe  them.,, 

Though  thefe  daemons  were  generally  invilible,  they 
were  not  fuppofed  to  be  pure  difembodied  fpirits. — 
Proclu^,  in  his  Commentary  upon  Plato’s  Timaeus,  tells, 
us,  that  “  every  daemon  fuperior  to  human  fouls  con- 
fifted .  of  an  intellectual  mind  and  an  ethereal  vehicle.” 
Indeed  it  is  very  little  probable,thatthofe  who  gave  a  body 
and  a  place  to  the  Supreme  God,  fhould  have  thought 
that  the  inferior  orders  of  his  minifters  were  fpirits  entirely 
feparated  from  matter.  Plato  himfelf  divides  the  ctafs  of 
#  Epinionis. demons  into  three  orders  *  ;  and  whilft  he  holds  their 
fouls  to  be  particles  or  emanations  from  the  divine  ef- 
fence,  he  affirms  that  the  bodies  of  each  order  of  daemons 
are  compofed  of  that  particular  element  in  which  they 
for  the  moll  part  relide.  “  Thofe  of  the  firft  and  high- 
eft  order  are  compofed  of  pure  ether  f  thofe  of  the  fe- 
cond  order  confift  of  groffer  air ;  and  daemons  of  the 
third  or  loweft  rank  have  vehicles  extraCled  from  the 
element  of  water.  Daemons  of  the  ftrft  and  fecond  or¬ 
ders  are  invifible  to  mankind.  The  aquatic  daemons, 
being  invefted  with  vehicles  of  groffer  materials,  are 
fometimes  vifible  and  fometimes  invilible.  When  they 
do  appear,  though  faintly  obfervable  by  the  human  eye, 
they  ftrike  the  beholder  with  terror  and  aftoniihment.” 
Daemons  of  this  laft  order  were  fuppofed  to  have  paf- 
fions  and  affeClions  fimilar  to  thofe  of  men  ;  and  though 
all  nature  was  full  of  them,  they  were  believed  to  have 
local  attachments  to  mountains,  rivers ,  and  groves , 
where  their- appearances  were  moft  frequent.  The  rea- 
{on  of  thefe  attachments  feems  to  be  obvious.  Poly- 
16  theifm  took  its  rife  in  countries  fcorched  by  a  burn- 
la  proves,  mg  fun  ;  and  daemons  by  their  compofition  being  necef- 
and  on  the  farPy  fubjeCb  in  fome  degree  to  the  influence  of  heat 
and  cold,  it  was  natural  to  fuppofe  that  they,  like  men, 
would  delight  in  the  ffiady  grove  and  in  the  purling 
ftream.  Hence  the  earlieft  ajtars  of  paganifm  were  ge¬ 
nerally  built  in  the  midft  of  groves ,  or  on  the  banks  of 
rivers ;  becaufe  it  was  believed  that  in  fuch  places  were 
aflembled  multitudes  of  thofe  intelligences,  whofe  office 
it  was  to  regulate  the  affairs  of  men,  and  to  carry  the 
prayers  and  oblations  of  the  devOut  to  the  far-diftant 
refidence  of  the  celeftial  gods.  Hence  too  are  to  be  de¬ 
rived  the  mountain  and  river  gods,  tvith  the  dryads  and 
hamadryads,  the  fatyrs,  nymphs,  and  fawns,  which  held 
a  place  in  the  creed  of  ancient  paganifm,  and  make  fo 
confpicuous  a  figure  in  the  Greek  ,  and  Roman  poets. 

Thefe.  different  orders  of  intelligences,  which,  though 
worfhipped  as  gods  or  demigods,  were  yet  believed  to 
partake  of  human  paffions  and  appetites,  led  the  way 
Deification  to  the  deification  of  departed  heroes  and  other  eminent 
of  departed  benefactors  of  the  human  race.  By  the  philofophers 
all  fouls  were  believed  to  be  emanations  from  the  divi¬ 
nity ;  but  “  gratitude  f  and  admiration,  the  warmeft 
and  moft  active  affections  of  our  nature,  concurred  to 
enlarge  the  objeH  of  religious  worfhip,  and  to  make  man 
regard  the  inventors  of  arts  and  the  founders  of  fociety 
as  having  in  them  more  than  a  common  ray  of  the  di¬ 
vinity.  So  that  god-like  benefits,  befpeaking  as  it  were  a 
god-like  mind,  the  deceafed  parent  of  a  people  was  eafily 
advanced  into  the  rank  of  a  daemon.  When  the  religi¬ 
ous  bias  was.  in  fo  good  a  train,  natural  affection  woukl 
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have  its  fliare  in  promoting  this  new  mode  of  adoration.  Wo*  Hup.  ^ 
Piety  to  parents  would  naturally  take  the  lead,  as  it  was 
fupported  By  gratitude  and  admiration,  the  primum  mo - 
bile  of  the  whole  fyftem  :  and  in  thofe  early  ages,  the 
natural  father  of  the  tribe  often  happened  to  be  the  po¬ 
litical  father  of  the  people,  and  the  founder  of  the  ftate. 

Fondncfs  for  the  offspring  would  next  have  its  turn  ; 
and  a  difconfolate  father,  at  the  head  of  a  people,  would 
contrive  to  footh  his  grief  for  the  untimely  death  of  a 
favourite  child,  and  to  gratify  his  pride  under  the  want 
of fuccejjion,  by  paying  divine  honours  to  its  memory.” 

“  For  a  father  $  aftliCted  with  untimely  mourning,  when  1  IVifdom  of/ 
he  had  made  an  image  of  his  child  foon  taken  away, 
now  honoured  him  as  a  god,  who  was  then  a  dead  man,xlv* 
and  delivered  to  thofe  that  were  under  him  ceremonies 
and  facrifices.”  That  this  was  the  origin  and  progrefs 
of  the  worfhip  of  departed  fouls,  we  have  the  authority 
of  the  famous  fragment  of  Sanchoniatlion  already  quot¬ 
ed,  where  the  various  motives  for  this  fpecies  of  idolatry 
are  recounted  in  exprefs  words.  “  After  many  gene¬ 
rations  (fays  he)  came  Chryfor  ;  and  he  invented  many 
things  ufeful  to  civil  life,  for  which,  after  his  deceafe, 
he  was  worfhipped  as  a  god.  Then  fiourifhed  Our  arms 
and  his  filler  Ge,  who  deified  and  offered  facrifices  to 
their  father  HypJiflos>  when  he  had  been  tom  in  pieces 
by  wild  beafts.  Afterwards  Cronos  confecrated  Muth 
hisfon,  and  was  himfelf  confecrated  by  his  fubje&s.” 

In  the  reign  of  Cronos  fiourifhed  a  perfonage  of  great 
reputation  for  wifdom,  who  by  the  Egyptians  was  call¬ 
ed  Tholh,  by„the  Phoenicians  Taau/os,  and  by  the 
Greeks  Hermes .  According  to  Plutarch,  he  was  a 
profound  politician,  and  chief  counfellor  to  Ofiris, 
then  the  king,  and  afterwards  the  principal  divinity,  of 
Egypt  :  and  we  are  told  by  Philo  Byblius ,  the.tranlla-  g 
tor  of  Sanchoniathon,  “  that  it  was  this  Tholh  or  Her-  A  political 
mes  who  firft  took  the  matters  of  religious  worfhip  out  invention* 
the  hands  of  unlkilful  men,  and  brought  themrinto  due  which  in¬ 
method  and  order.”  His  object  was  to*  make  religion tr0(iuce^ 
fervieeable  to  the  interefts  of  the  ftate.  With  this  view 
he  appointed  Ojiris  and  other  departed  princes  to  be 
joined  with  the  ftars  and  worfhipped  as  gods  ;  and  be¬ 
ing  by  Cronos  made  king  of  Egypt,  he  was,  after  his 
death,  worfhipped  himfelf  as  a  god  by  the  Egyptians. 

To  this  honour,  if  what  is  recorded  of  him  be  true,  he 
had  indeed  a  better  title  than  moft  princes  ;  for  he  is 
faid  to  have  been  the  inventor  of  letters,  arithmetic, 
geometry,  aftronomy,  and  hieroglyphics,  and  was  there¬ 
fore  one  of  the  greateft  benefa&ors  of  the  human  race 
which  any  age  or  country  has  ever  produced. 

That  the  gods  of  Greece  and  Rome  were  derived 
from  Egypt  and  Phoenicia,  is  fo  univerfally  known,  that 
it  is  needlefs  to  rrfultiply  quotations  in  order  to  prove 
that  the  progrefs  of  polytheifm  among  the  Greeks  and 
Romans  was  the  fame  with  that  which  we  have  traced 
in  more  ancient  nations.  The  following  tranflation, 
however,  of  the  account  given  by  Hefiod  of  the  deifi¬ 
cation  of  departed  heroes,  with  which  we  have  been  fa¬ 
voured  by  a  learned  and  ingenious  friend,  is  fo  juft* 
and  in  our  opinion  fo  beautiful,  that  we  cannot  deny 
ourfelves  the  pleafure  of  giving  it  to  our  readers’. 

u  The  gods  who  dwell  on-  high  Olympus’  hill, 

Firft  fram’d  a  golden  race  of  men,  who  liv’d 

Under  old  Saturn’s  calm  aufpicious  fway. 

Like  gods  they  liv’d,  their  hearts  devoid  of  care, 
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„  .  1  .  •  .  :n  Fcrvnt  called  fo  from  the  luminary  of  that  name  in  Wortfdp. 

Beyond  the  reach  of  pam  and  P^ng^'  >  the  jf^ens.  This  will  help  us  tp  underftand  an  odd  *  1 

Th’  infirmities  of  age  nor  fe  ,  ‘  •  .  ,  pairaec  in  the  fragment  of  Sanchomathon,  where  it  is 

Their  nerves  ^thyouthful  vigour  V  Py  fhat  Qronus  ^ad /even  fans  by  Rk •*,  the  youngefl  of 

In  jocund  mirth  ‘WP3®’”®  .  ,  ;  arth-  *  whom  was  a  god  as  foon  as  borh.  The  meaning  pro- 

Now  when  this  godlike  race  h  *  babH  is  that  this  younp-eft  fon  was  called  after  fome 

By  Jove's  high  will  to  demigods  they  rofe,  baW  ^  ^  tta  )  d;vine  ho. 

And  airy  demons,  who  benign  on  earth  _  ,  ^  “Tnd  tUfe  honours  came  in  procefs  of  time  to  be 

transferred  to  the  terreftrial  namefake.  The  fame  his¬ 
torian  had  before  told  us,  that  the  fons  of  Genos,  mortals 
like  their  father,  'were  called  by  the  names  of  the  el e- 
ments-— light,  fire>  and  flame,  of  which  they  had  difco- 
vered  the  ufe.” 

«  As  this  adulation  advanced  into  an  eftablifhed  wor- 

r  aiiuncu  dnu  »««««*«  _ r  (hip,  they  turned  the  compliment  the  other  way,  and 

ofworfiiipifina^thofe  gods  through  the  medium  kjlatues  called  the  planet  or  luminary  after  the  hero,  the  better 

cut  into  a  human  figure.  When  the  founder  of  a  ftats  to  accuftom  the  people,  even  in  the  aft  of  PUnet-wor.  „ 

or  any  other  public  benefaftor  was  elevated  to  the  rank  >>,  to  this  rjew  adoration  Diodorus,  in  the  paiTage  Which  m 

of  a  god,  as  he  was  believed  Hill  to  retain  human  paf-  already  quoted,  having  to ul  us,  that  by  the  hrft  inha-  ^  I* 

lions  and  affe&ions,  it  was  extremely  natural  to  fuppofe  bitants  of  Egypt  the  fun  and  moon  were  iuppoled  to 

that  he  would  regard  with  a  favourable  eye  that  nation  be  the  principal  and  eternal  gods,  adds,  that  the  former 

for  which  he  had^done  fo  much  upon  earth;  that  he  was  called  Osiris,  and  the  latter  Isis.  This  was  in- 

“  '  ‘  "  ‘  deed  the  general  practice  ;  for  we  learn  from  Macro. 

bius,  that  the  Ammonites  called  the  fun  Moloch  ;  the 
Syrians  A  dad ;  the  Arabs  Dionyfus  ;  the  A  {Tyrians  Be¬ 
tas  ;  the  Phoenicians  Saturn  ;  the  Carthaginians  Her¬ 
cules  ;  and  the  Palmyrians  Elegabalus .  Again,  by  the 
Phrygians  the  moon  wa3  called  Cyhele,  or  the  mother 
of  the  gods  ;  by  the  Athenians  Minerva  ;  by  the  Cy¬ 
prians  Penus  ;  by  the  Cretans  Duma  ;  by  the  Sicilians 
Proferptne  ;  by  others  Hecate ,  B  Ilona ,  Vejla ,  Urania , 


iina  airy  aa:murb,  wn^  7  . 

Converfe — the  guides  and  guardians  of  mankind. 

In  darknefs  veil’d,  they  range  earth  s  utmoil  bound, 
Difpenfing  wealth  to  mortals.  This  reward  ^ 
Prom  bounteous  Jove  awaits  illuftnous  deech  [j. 

The  deification  of  departed  heroes  and  flatefmen  was 
that  which  in  all  probability  introduced  the  universal 
belief  of  national  and  tutelar  gods,  as  well  as  the  practice 


would  oppofe  its  enemies,  and  proteA  the  laws  and  in- 
ftitutions  which  he  himfelf  had  given  it.  By  indul¬ 
ging  the  fame  train  of  fentimeut,  each  city,  and  even 
every  family  of  confequence,  found  Lares  and  Penates 
among  their  departed  anceftors,  to  wltom  they  paid  the 
warmeft  adoration,  and  under  whofe  protection  they 
believed  their  private  affairs  to  be  placed.  As  thofe 
national  and  houfehold  gods  were  believed  to  be  in  their 
deified  ftate  clothed  with  airy  bodies,  fo  thofe  bodies 


were  fuppofed  to  retain  the  form  which  their  grofTer  Ludr.a,  See.  Philo  Byblius  explains  this  practice  :**  It 

<1  1  •  11  -  V  !  ..  * «  J  v  J  t  h  a  \  4-Bo  inr»lnf  P  ro  ITTI- 
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bodies  had  upon  earth.  The  image  of  a  departed  friend 
might  perhaps  be  formed  by  the  hand  of  forrowful  af¬ 
fection,  before  the  flatue  or  the,  fhrine  of  a  deity  was 
thought  of ;  but  when  that  friend  or  bcnefaCtor  became 
the  objeCt  of  religious  adoration,  it  was  natural  for  his 
votaries  to  enliven  their  devotion  by  the  view  of  his  fi- 
militude.  Maximus  Tyrius  tells  us  §,  that  “  there  is  no 
race  of  men,  whether  barbarian  or  Grecian,  living  on 
the  fea-coaft  or  on  the  continent,  wandering  in  deferts 
or  living  in  cities,  which  hath  not  confecrated  fome 
kind  of  fymbol  or  other  in  honour  of  the  gods.”  This 
is  certainly  true  ;  but  there  is  no  good  evidence  that 
the  firfl  fymbols  of  the  gods  were  ftatues  of  men  and 
women.  Whillt  the  fun  and  other  heavenly  bodies  con¬ 
tinued  to  be  the  foie  obje&s  of  religious  worfhip,  the 
fymbols  confecrated  to  them  were  pillars  of  a  conical  or 
pyramidal  figure  ;  and  if  fuch  pillars  are  ever  called 
graven  images  by  Mofes  and  other  ancient  writers,  it 
was  probably  on  account  of  the  allegoric  figures  and 
characters,  or  hieroglyphic  writing,  with  which  they  were 
inferibed. 

Hitherto  we  have  confidered  the  fouls  of  departed 
heroes  as  holding  the  rank  only  of  demons  or  demigods ; 

.  hut  they  gradually  rofe  in  the  fcale  of  divinities,  till 
they  dethroned  the  heavenly  bodies,  and.  became  them- 
felves  the  dii  major  urn  gentium.  This  revolution  was  ef- 
feCfed  by  the  combined  operation  of  the  prince  and  the 
prieft  ;  and  the  firfl  ftep  taken  towards  it  feems  to  have 
been  the  complimenting  of  their  heroes  and  public  be- 
nefa&ors  with  the  name  of  that  being  which  was  mod 
efteemed  and  wpi  (hipped.  “  Thus  a  king  for  his  be¬ 
neficence  was,  called  the  fun,  and  a  queen  for  her  beau¬ 
ty  the  moon .  Diodorus  relates,  that  Sol  firfl  reigned 


is  remarkable  (fays  he)  that  the  ancient  idolaters  im- 
pofed  on  the  elements,  and  cn  thofe  parts  of  nature  which 
they  efteemed  gods,  the  names  of  their  kings  :  for  the 
natural  gods  which  they  acknowledged  were  only  the 
fun,  moon,  planets,  elements,  and  the  like  ;  they  being 
now  in  the  humour  of  having  gods  of  both  claffes,  the 
mortal  and  the  . mmortai 

“  As  a  farther  proof  tjiat  £^0- worfhip  was  thus  fu- 
perinduced  upon  the  planetary,  it  is  worthy  of  observa¬ 
tion,  that  the  firfl  ftatues  confecrated  to  the  greater 
hero-gods — thofe  who  were  fuppofed  to  be  fupreme — 
were  not  of  a  human  form,  but  onical  or  pyramidal, 
like  thofe  which  in  the  earlieil  ages  of  idolatry  were 
dedicated  to  the  fun  and  planets.  Thus  the  fcholiaft 
on  the  Vefpre  of  Ariftophanes  tells  us,  that  the  ftatucs 
of  Apollo  and  Bacchus  were  come  pillars  or  obelifks ; 
and  Paufanias,  that  the  flatue  of  Jupiter  Meilichius  re- 
prefented  a  pyramid ;  that  of  the  Argive  Juno  did  the 
fame,  as  appears  from  a  verfe  of  Phoronis  quoted  by 
Clemens  Alexandrinus  £  ;  and  indeed  the  pra&ice  was  \  Strw.lh 
univerfal  as  well  amongll  the  early  barbarians  as  amongft 
tlie  Greeks.  But  it  is  well  known  that  the  ancients 
reprefented  the  rays  of  tight  by  pillars  of  a  conical  or 
pyramidal  form ;  and  therefore  it  follows,  that  when 
they  ere<fted  fucli  pillars  as  reprefentatives  of  their  hero- 
gods,  thefe  latter  had  fuccecded  to  the*  titles,  rights,  and 
honours  orf  the  natural  and  ceiejhal  divinities  *  iVurlur* 

But  though  it  feems:  to  be  certain  that  taro- worfhip'*'* J 
was  thus  engrafted  on  the  planetary,  and  that  fome  of ^ 
thofe  heroes  in  procefs  of  time  fupplanted  the  planets 
themfelves,  this  was  fucli  a  revolution  in  theology  as 
could  not  have  been  fuddenly  effected  by  the  united  in¬ 
fluence  of  the  prince  and  the  prieft*  We  doubt  not 

the 
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This  was  the  natural  confequence  of  their  origin.  Ha-  Worfhip. 
ving  once  animated  human  bodies,  and  being  fuppofed  v~”~  * 
ft  ill  to  retain  human  pafiions  and  appetites,  they  were  Accounted 
believed,  in  their  ftate  of  detfi  cation,  to  feel  the  fame  for. 
fenfual  defires  which  they  had  fit  upon  earth,  and  to 
purfue  the  fame  means  for  their  gratification.  As 
the  men  could  not  well  attempt  to  furpafs  the  gods 
in  purity  and  virtue,  they  were  eafily  perfuaded  by  art¬ 
ful  and  profligate  priefts,  that  the  molt  acceptable  wor¬ 
fhip  which  could  be  rendered  to  any  particular  deity 
was  to  imitate  the  example  of  that  deity,  and  to  indulge 
in  the  practices  over  which  he  prefided.  '  Hence  the 
worfhip  of  Bacchus  was  performed  during  the  night  by 
men  and  women  mixing  in  the  dark  after  intemperate 
eating  and  drinking  |J.  Hence  too  it  was  the  practice 
in  Cyprus  and  fome  other  countries  to  facrifice  to  Ve¬ 
nus  *  the  virginity  of  young  women  fome  days  before 
their  marriage,  in  order,  as  it  was  pretended,  to  fecure 
their  chaftity  ever  afterwards  ;  and,  if  Herodotus  may  be 
credited,  every  woman  among  the  Babylonians  was  ob¬ 
liged  once  in  her  life  to  proftitute  herfelf  in  the  temple 
of  the  goddefs  Mylitte  (Venus),  that  fhe  might  thence¬ 
forward  be  proof  againft  all  temptation. 

The  progrefs  of  polytheifm,  as  far  as  we  have  traced  rog refs  oJf 
it,  has  been  regular  ;  and  after  the  enormous  error  of 
forfaking  the  worfhip  of  the  true  God  was  admitted,  univerfal. 
every  fubfequent  ftep  appears  to  be  natural.  It  would 
be  no  difficult  taflc  to  prove  that  it  has  likewife  been 
univerfal.  Sir  William  Jones,  the  learned  prefident  of 
the  Afiatic  Society,  has  difeovered  fuch  a  linking  re- 
femblance  between  the  gods  of  ancient  Greece  and  thofe 
of  the  pagans  of  Hindoftan  f ,  as  puts  it  beyond  a  doubt  f  Afiatic 
that  thofe  divinities  had  the  fame  origin.  The  Gane  sa  Refea™b**a> 
of  the  Hindoos  he  has  clearly  proved  to  be  the  Janus  vo  *  u 
of  the  Greeks  and  Romans.  As  the  latter  was  repre- 
fented  with  two  and  fometimes  with  four  faces,  as  em¬ 
blems  of  prudence  and  *circumfpe£lion,  the  former  is 
painted  with  an  elephant’s  head,  the  well-known  fymbol 
among  the  Indians  of  fagacious  difeernment.  The  SA-jn(qan 
turn  of  Greece  and  Rome  appears  to  have  been  thelatry. 
fame  perfonage  with  the  Menu  qr  Satyavrata  of 
Hindoftan,  whofe  patronymic  name  is  Vaivaswata,  or 
child  of  the  fun;  which  fufficiently  marks  his'  origin. * 

Among  the  Romans  there  were  many  J upit^rs,  of  whom 
one  appears  from  Ennius  to  have  been  nothing  more 
than  the  firmament  perfonified. 

Afpice  hoc  fublime  candens,  quern  invocant  omnes". 

JOV EM. 
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Eero-  the  faft  that  sol  was  believed  to  have  reigned  in  Egypt, 
v'-,~v  and  was  afterwards  worfhipped  under  the  name  of  OJir'u ; 
Progrefs  of  but  V  was  ftuely  impoflible  to  perfuade  any  nation, 
this  revoiu- however  ftupid  or  prone  to  idolatry,  that  a  man,  whom 
don  in  thee- they  rtmemhered  difeharging  the  duties  of  their  fovereign 
,  and  legiftator,  was  the  identical  fun  whom  they  beheld 
in  the  heavens.  Ofiris,  if  there  was  in  Egypt  a  king 
of  that  name,  may  have  been  deified  immediately  after 
his  death,  and  honoured  with  that  worfhip  which  was 
paid  to  good  demons  ;  but  jfie  rnuft  have  been  dead  for 
ages  before  any  attempt  was  made  to  perfuade  the  na¬ 
tion  that  he  was  the  fupreme  God Even  then  great 
addrefs  would  be  requisite  to  make  fucb  an  attempt  fuc- 
cefsful.  T he  prince  or  prieft  who  entered  upon  it 
would  probably  begin  with  declaring  from  the  oracle, 
that  the  divine  intelligence  which  animates  and  governs 
the  fun  had  defeended  to  earth  and  animated  the  perfon 
of  their  Unowned  legiftator  ;  and  that,  after  their  laws 
were  framed,  and  the  other  purpofes  ferved  fof  which 
the  defeent  was  made,  the  fame  intelligence  had  re¬ 
turned  to  its  original  refidence  and  employment  among 
the  celeftials.  The  pcffibility  of  this  double  tranfmi- 
gration  from  heaven  to  earth  and  from  earth  to  heaven, 
would  without  difficulty  be  admitted  in  an  age  when 
the  pre-exiftence  of  fouls  was  the  univerfal  belief.  Ha¬ 
ving  proceeded  thus  far  in  the  apotheofis  of  dead  men, 
the  next  ftep  taken  in  order  to  render  it  in  fome  degree 
probable  that  the  early  founders  of  dates,  and  inventors 
of  arts,  were  divine  intelligences  clothed  with  human 
bodies,  was  to  attribute  to  one  fuch  benefactor  of  man¬ 
kind  the  actions  of  many  of  the  fame  name.  Voftius, 
who  employed  vaft  erudition  and  much  time  on  the  fub- 
ject,  has  proved,  that  before  the  sera  of  the  Trojan 
wars  moft  kings  who  were  very  powerful,  or  highly  re¬ 
nowned  for  their  fkill  in  legiflation,  &c.  were  called 
Jove;  and  when  the  actions  of  all  thefe  were  attributed 
to  one  Jove  of  Crete ,  it  would  be  eafy  for  the  crafty 
prieft,  fupported  by  all  the  power  and  influence  of  the 
ftate,  to  perfuade  an  ignorant  and  barbarous  ^people, 
that  he  whofe  wifdom  and  heroic  exploits  fo  far  furpaffed 
tliofe  of  ordinary  men  muft  have  been  the  fupreme  God 
*3  in  human  form. 

t^an^ods6  &ort  &etch  the  progrefs  of  polytheifm  and 

®  idolatry  will  enable  the  reader  to  account  for  many  cir- 
cumftances  recorded  of  the  pagan  gods  of  antiquity, 
which  at  firft  view  feem  very  furprifing,  and  which  at 
laft  brought  the  whole  fyftem  into  contempt  among  the 
philofophers  of  Athens  and  Rome.  The  circumflances 
to  which  we  allude  are  the  immoral  characters  of  thofe 
divinities,  and  the  abominable  rites  wTith  which  they 
'  were  worfhipped.  Jupiter,  Apollo,  Mars,  and  the 
whole  rabble  of  them,  are  deferibed  by  the  poets  as  ra- 
vifhers  of  women  and  notorious  adulterers.  Hermes  or 
Mercury  was  a  thief,  and  the  god  of  thieves.  Venus 
was  a  proftitute,  and  Bacchus  a  drunkard.  The  malice 
and  revenge  of  Juno  were  implacable  ;  and  fo  little  re¬ 
gard  was  any  of  them  fuppofed  to  pay  to  the  laws  of 
honour  and  rectitude,  that  it  was  a  common  practice  of 
the  Romans,  when  befieging  a  tow_n,  to  evocate  the 
tutelar  deity,  and  to  tempt  him  by  a  reward  to  betray 
t  T.  Li<vut  fnends  and  votaries  f.  In  a  word,  they  were,  in 
nmlrli  the  language  of  the  poet, 

lib. five.  9.  “  Gods  partial,  changeful,  pafiionate,  unjuft, 

.  “  Whofe  attributes  were  rage,  revenge,  and  lull  J.” 


But  this  Jupiter  had  the  fame  attributes  with  the  Indian 
god  of  the  vifible  heavens  called  Indra  or  the  king ,  and 
Divespetir  or  the  lord  of  the  Jhy ,  whofe  confort  is 
Sochi ,  and  whofe  weapon  is  vajra  or  the  thunderbolt. 

Indra  is  the  regent  of  winds  and  fhowers  ;  and  though 

the  eaft  is  peculiarly  under  his  care,  yet  his  Olympus 

is  the  north-pole,  allegorically  rep  relented  as  a  mountain 

of  gold  and  gems.  With  all  his  power  he  is  cOnfidered 

as  a  fubordinate  deity,  and  far  inferior  to  the  Indian 

triad  Brahma,  Vtshnou,  and  Mahadeva  or  Siva  *,  *  p]afe 

who  are  three  forms  of  one  and  the  fame  godhead.  CCCCXO 

The  prefident  having  traced  the  refemblance  between 

the  idolatry  of  Rome  and  India  through  many  other 

gods,  obferves,  that  “  we  muft  not  be  furprifed  at 

finding,  on  a  clofe  examination,  that  the  characters  of 

all  the  pagan  deities  melt  into  each  other,  and  at  laft 

S  s  filter 
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.  *  rnr  it  feems  a  well-founded  opinion, 

into  one  or  two  ;  for  goddeffes  in  ancient 

that  the  whole  crowd  of  g°d»  °  t  the  powers 

Rome,  and  likew.fe.n  Hmdoftan.  m  J 

of  nature,  and  principally  thoie  f  f^ciful 

in  a  variety  of  ways,  and  by  a  mmrnuuc 

“Nor  is  it  only  in  Greece,  Rome,  Egypt,  and  India, 
that^ the  orogrefs  of  idolatry  has  been  from  planetaiy  to 
hero-woRhip  From  every  account  which  modern  tra¬ 
vellers  have  given  us  of  the  religion  of  ^  "aton^it 
Rnnears  that  thofe  nations  adore,  as  then  hrit  and 

‘St  >1*  fun,  moon,  and  tom-,  «! 

Of  them  as  tee  any  other  div.mt.es  have 
the  fame  road  with  the  celebrated  nations  of  antiquity, 
fromthe  wo.  drip  of  the  heavenly  bodies  to  that  iff  ce- 
leftial  demons,  and  from  celeft.al  demons  to  the  deifica 
tion  of  dead  men.  It  appears  likewife  t.iat  they  um- 
verfally  believe  their  hero-gods  and  demigods  to  retain 
the  paffions,  appetites,  and  propenfities  of  men.  - 

That  the  Scandinavians  and  our  Saxon  anchors  had 
the  fame  notions  of  the  gods  with  the  other  pagans 
whofe  opinions  we  have  ftated,  is  evident  from  their 
calling  the  days  of  the  ‘week  by  the  names  of  their  divi¬ 
nities,  and  from  the  forms  of  the  ftatues  by  which  thofe 
divinities  were  reprefented*.  i.  The  idol  of  the  fun, 
from  which  Sunday  is  derived,  among  the  Latins .dies 
Solis,  was  placed  in  a  temple,  and  adored  and  faenheed 
to  ;  for  they  believed  that  the  fun  did  co-operate  with- 
this  idol.  He  was  reprefented  like  a  man  half  naked, 
with  his  face  like  the  fun,  holding  a  burning  wheel 
with  both  hands  on  his  bread,  figmfymg  his  courfe 
round  the  world  ;  and  by  its  fiery  gleams,  the  light  and 
heat  with  which  he  warms  and  nourilheth  all  things. — 

2.  The  idol  of  the  moon,  from  which  cometh  our  Mon¬ 
day,  dies  Luna ,  anciently  Moon  day,  appears  ftrangely 
lingular,  being  habited  in  a  Ihort  coat  like  a  man.  Her 
holding  a  moon  expreffes  what  fhe  is;  but  the  reafon  of 
her  Ihort  coat  and  long-eared  cap  is  loft  in  oblivion. — 

3.  Tuifco,  the  moft  ancient  and  peculiar  god  of  the 
Germans,  reprefented  in  his  garment  of  a  Ikin  according 
to  their  ancient  manner  of  clothing,  was  next  to  the 
fun  and  moon,  the  idol  of  higheft  rank  in  the  calendai 
of  northern  paganifm.  To  him  the  third  day  in  the 
week  was  dedicated ;  and  hence  is  derived  the  name 
Tuefday,  anciently  Tuijday,  called  in  Latin  dies  Martis, 
though  it  muft  be  confeffed  that  Mars  does  not  fo  much 
refemble  this  divinity  as  he  does  Odin  or  Woden. 

4.  Woden  was  a  valiant  prince  among  the  Saxons. 
His  image  was  prayed  to  for  victory  over  their  enemies  ; 
which,  if  they  obtained,  they  ufually  facrikced  the 
prifoners  taken  in  battle  to  him.  Our  Wednefday  is 
derived  from  him,  anciently  Wodnefday .  The  northern 
hiftories  make  him  the  father  of  Thor,  and  Friga  to  be 
his  wife. 

5.  Thor  was  placed  in  a  large  hall,  fitting  on  a  bed 
canopied  over,  with  a  crown  of  gold  on  his  head,  and 
1 2  ftars  over  it,  holding  a  fcCptre  in  the  right  hand. 
To  him  was  attributed  the  power  over  both  heaven  and 
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earth  ;  and  that  as  he  was  pleafed-or  d^fed  h?;couM 


Bru'e. 

Worfhip. 


earth  ;  and  tnat  as  nc  w  ^ - —  r  c  •  r  r  u. 

fend  thunder,  tempefts,  plagues,  &c.  pr  fair,  finable 
weather,  and  caufe  fertility.  *  rpm  him  our  Tburfday 
derives  its  name,  anciently  Thorfday;  among  the  Ro- 
mans  dies  Jo-vis,  as  this  idol  may  be  fubfUtuted  for 

JT%Va  reprefented  both  fexes,  holding  a  drawn 
fword  in  the  right  hand  and  a  bow  in  the  left ;  denoting 
that  women  as  well  as  men  (hould  fight  111  time  pt  need.  . 

She  was  generally  taken  for  a  goddefs  ;  and  was  repu¬ 
ted  the  giver  of  peace  and  plenty,  and  caufer  of  love 
and  amity.  Her  day  of  worfhip  was  called  by  the 

A,  F.n.A:  but  the 

habit  and  weapons  of  this  figure  have  a  refemblar.ee  of 

Diana  rather  than  Venus.  f  '* 

7.  Sealer,  or  Crodo,  ftood  on  the  prickly  back  of  a. 
perch  He  was  tliin-vifagcd  and  long-haired,  with  a 
long  beard,  bare-headed  and  bare-footed,  carry**  a  pail, 
of  water  in  his  right  hand  wherein  are  fruit  and  dowers 
and  holding  up  a  wheel  in  his  left,  and  h.s  coat  tied 
with  a  long  girdle.  His  Handing  on  the  (harp  fins  of 
this  fifh  iiguified  to  the  Saxons,  that  by  worfiuppmg 
him  they  dionldpafs  through  all  dangers  unhurt ;  by 
his  girdle  dying  both  ways  was  fhown  the  Saxons  fiee- 
doin;  and  by  the  pail  with  fruit  and  dowers,  was  de- 
noted  that  he  would  nourilh  the  earth.  From  him,  or 
from  the  Roman  deity  Saturn,,  comes  Saturday.  . 

Such  were  the  principal  gods  of  the  northern  nations  : 
but  thefe  people  -  had  at  the  fame  time  inferior  deities, 
who  were  fuppofed  to  have- been  trandated  into  heaven 
for  their  heroic  deeds,  and  wliofe  greateft  liappinefs 
confifted  in  drinking  ale  out  of  the  Ikulls  of  their  ene- 
mies  in  the  ball  of  IVoden.  But  the  limits  prefcnbed 
to  the  prefent  article  do  not  permit  us  to  purfue  this 
fubieft;  nor  is  it  neceffary  that  we  diould  purfue  it. 

The  attentive  reader  of  the  article  Mythology,  ot 
the  liiitories  given  in  this  work  of  the  various  divinities 
of  pao-anifm,  and  of  the  different  nations  by  whom  tl.ofe 
divinities  were  wordlipped,  will  perceive  that  the  pro- 
grefs  of  polytheifm  and  idolatry  has  been  uniform  over 

the  whole  earth.  . 

There  is,  however,  one  fpecies  of  idolatry .  more 
wonderful  than  any  thing  that  has  yet  been  mentioned, 
of  which  our  readers  will  certainly  expea  fome  account.  « 
It  is  the  worfhip  of  brutes,  reptiles,  and  -vegetables,  amonSwotfll; 
the  Egyptians.  To  the  Greeks  and  Romans,  as  wellthe  E(, 
as  to  us,  that  fuperilition  appeared  fo  monftrous,  thatuans. 
to  enumerate  every  hypothefis,  ancient  and  modern,  y 
which  philofophers  have  endeavoured  to  account  for  it, 
would  fwell  this  article  beyond  all  proportion.  Lrute- 
woifhip  prevailed  at  fo  early  a  period  in  Egypt,  that 
the  philofophers  of  antiquity,  whofe  writings  have  de- 
feended  to  11s,  had  little  or  no  advantage  over  the  mo¬ 
derns  in  purfuing  their  refearches  into  its  origin  ;  and 
among  the  modern  hypothefes*  thofe  of  FLJlFaaan 
Warburton  appear  to  ns  by  much  the  moft  probable  ot 
any  that  we  have  feen  (  u).  The  former  of  thefe  leai  ne 

writers  attributes  it  wholly  to  the  policy  of  the  prince 

and 


(b)  There  is,  however,  another  hypothefis  worthy  of  fome  attention,  if  it  were  only  for  the  learning  an 
ingenuity  of  its  author.  The  celebrated  Cudworth  infers,  from  the  writings  of  Philo  and  other  1  latonn  s  o 
the  Alexandrian  fcliool,  that  the  ancient  Egyptians  held  the  Platonic  do&rine  of  ideas  exifting  from  eternity, 
and  conftituting,  in  one  of  the  perfons  of  the  godhead,  the  intelligible  and  archetypal  world,  (bee  1  laton^sm^J 


B-ute- 

Wotfiiip. 
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and  the  craft  of  the  prieft.  The  latter  contends,  with 
much  earneftnefs  and  ingenuity,  that  it  refulted  from 
the  life  of  hieroglyphic  writing.  We  are  ftrongly  in¬ 
clined  to  believe  that  both  thefe  caufes  contributed  to 
the  production  of  fo  portentou3  an  effect ;  and  that  the 
ufe  of  hieroglyphics  as  facred  fymbols,  after  they  were 
laid  afide  in  civil  life,  completed  that  wonderful  fuper¬ 
ftition  which'  the  craft  of  the  prieft  and  the  policy  of 
the  prince  had  undoubtedly  begun. 

We  learn  from  Herodotus  *,  that  in  his  time  the 
number  of  ufeful  animals  in  Egypt  was  fo  fmall  as 
hardly  to  be  fuilicient  for  tillage  and  the  other  pur- 
pofes  of  civil  life  ;  whillt  ferpents  and  other  noxious 
liticawL^w.  animals,  fuch  as  the  crocodile,  wolf,  bear,  and  hippo¬ 
potamus,  abounded  in  that  country.  From  this  faCf 
f  Cudivorth,  Mofheim  very  naturally  concludes  f,  that  the  founders 
JntelieSl  of  fociety  and  government  in  Egypt  would  by  every 
^  4  art  endeavour  to  increafe  the  number  of  ufeful  animals 

a  as  the  number  of  inhabitants  increafcd  ;  and  that  with 

this  view  they  would  make  it  criminal  to  kill  or  even  to 
hurt  iheep,  cows,  oxen,  or  goats,  Sc c.  whilft  they  would 
wage  perpetual  war  upon  the  noxious  animals  and  beafts 
of  prey.  Such  animals  as  were  afiifting  to  them  in  the 
carrying  on  of  this  warfare  would  be  juftly  confidered 
as  in  a  high  degree  ufeful  to  fociety.  Hence  the  moll 
grievous  punifhments  were  decreed  againft  the  killing, 
or  fo  much  as  the  wounding,  of  the  ichneumon  and  ibis  ; 
becaufe  the  former  was  looked  upon  as  the  inftinc- 
live  enemy  of  the  crocodile,  and  the  latter  of  every  fpe- 
#  See  Ich-  cies  of  ferpents  *.  The  learned  writer,  however,  ob- 
tteumon  and  ferves,  that  in  Egypt  as  in  other  countries,  people 
would  be  tempted  to  facrifice  the  good  of  the  public  to 
the  gratification  of  their  own  appejtites,  and  fometimes 
even  to  the  indulgence  of  a  momentary  caprice.  Hence 
he  thinks  it  was  found  neceffary  to  ltrengthen  the  au¬ 
thority  of  the  laws  ena&ed  for  the  prefervation  of  ufe¬ 
ful  animals  by  the  fan£tions  of  religion :  and  he  fays, 
that  with  this  view  the  priefts  declared  that  certain 
animals  were  under  the  immediate  protection  of  certain 
gods ;  that  fome  of  thofe  animals  had  a  divine  virtue 
refiding  in  them;  and  that  they  could  not  be  killed 
without  the  moft  facrilegious  wickednefs,  incurring  the 
highefl  indignation  of  the  gods.  When  once  the  ido¬ 
latrous  Egyptians  were  perfuaded  that  certain  animals 
were  facred  to  the  immortal  gods,  and  had  a  divine  vir- 
.  tue  refiding  in  them,  they  could  not  avoid  viewing, 
thofe  animals  with  fome  degree  of  veneration  ;  and  the 
priefts,  taking  advantage  of  the  fuperftition  of  the  peo- 
Vou  XV.  Part  L 
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pie,  appointed  for  each  fpecies  of  facred  animals  appro¬ 
priated  rites  and  ceremonies,  which  were  quickly  fob 
.  lowed  with  building  fhrines  and  temples  to  them,  and 
approaching  them  with  oblations,  and  facrifices,  and 
other  rites  of  divine  adoration. 

To  corroborate  this  hypothefis,  he  obferves,  that, 
befides  the  animals  facred  over  all  Egypt,  each  pro¬ 
vince  and  each  city  had  its  particular  animal  to  which 
the  inhabitants  paid  their  devotions.  This  arofe  from 
the  univerfal  practice  among  idolaters  of  confecrating 
to  themfelves  Lares  and  Pennies  ;  and  as  the  animals 
which  were  worfhipped  over  the  whole  kingdom  were 
confidered  as  facred  to  the  Dii  majo,  tm  gentium ,  fo  the 
animals  whofe  worfhip  was  confined  to  particular  cities 
or  provinces  were  facred  to  the  Lares  of  thofe  cities 
and  provinces.  Hence  there  was  in  Upper  Egypt  a 
city  called  Lycopolis ,  becaufe  its  inhabitants  worfhipped 
the  wolf,  whilft  the  inhabitants  of  Thebes  or  Heliopolis 
paid  their  devotions  to  the  eagle,  which  was  probably 
looked  upon  as  facred  to  the  fun.  Our  author,  how¬ 
ever,  holds  it  as  a  fa£t  which  will  admit  of  no  difpute, 
that  there  was  not  one  noxious  animal  or  beaft  of  prey 
worfhipped  by  the  Egyptians  till  after  the  conqueft 
of  their  country  by  the  Perfians.  That  the  earlieft 
gods  of  Egypt  were  all  benevolent  beings,  lie  appeals 
to  the  teftimony  of  Diodorus  Siculus ;  but  he  quotes 
Herodotus  and  Plutarch,  as  agreeing  that  the  latter 
Egyptians  worfhipped  an  evil  principle  under  the  name 
of  Typhon.  This  Typhon  was  the  inveterate  enemy  of 
OJiris,  juft  as  Ahraman  was  of  Ormuzd ;  and  therefore 
he  thinks  it  in  the  highefl  degree  probable  that  the 
Egyptians  derived  their  belief  of  two  felf-exiftent  prin¬ 
ciples,  a  good  and  an  evil,  from  their  Perfian  conque¬ 
rors,  among  whom  that  opinion  prevailed  from  the  ear¬ 
lieft  ages. 

From  whatever  fonree  their  belief  was  derived,  Ty- 
phou  was  certainly  worfhipped  in  Egypt,  not  with  a 
view  of  obtaining  from  him  any  good,  for  there  was 
nothing  good  in  his  nature,  but  in  hopes  of  keeping 
him  quiet,  and  averting  much  evil.  As  certain  animals 
had  long  been  facred  to  all  the  benevolent  deities,  it 
was  natural  for  a  people  fo  befotted  with  fuperftition  as 
the  Egyptians  to  confecrate  emblems  of  the  fv.me  kind 
to  their  god  Typhon,  Hence  arofe  the  worfhip  of 
ferpents ,  crocodiles ,  bears ,  and  other  noxious  animals  and 
beafts  of  prey.  Tt  may  indeed  feem  at  firft  fight  very 
inconfiftent  to  deify  fuch  animals,  after  they  had  been 
in  the  practice  for  ages  of  worfhipping  others  for  being 
X  x  their 
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Philo,  he  obferves,  did  not  himfelf  confider  thofe  ideas  as  fo  many  diftind  fubjlances  and  animals ,  much  lefs  as 
gods  ;  but  he  mentions  others  who  deified  the  whole  of  this  intelligible  fyftem  as  well  as  its  feveral  parts.  Hence, 
when  they  paid  their  devotions  to  the  fenfble  fun9  they  pretended  to  worfhip  only  the  divine  idea  or  archetype  of 
that  luminary :  and  hence,  thinks  our  learned  author,  the  ancient  Egyptians,  by  falling  down  to  bulls,  and 
cows,  and  crocodiles,  meant  at  firft  to  worfhip  only  the  divine  and  eternal  ideas  of  thofe  animals.  He  allows, 
indeed,  that  as  few  could  entertain  any  thoughts  at  all  of  thofe  eternal  ideas,  there  were  fcarcely  any  who  could 
perfuade  themlelves  that  the  intelligible  fy/lem  had  fo  much  reality  in  it  as  the  fenftble  things r  of  nature  ;  and  .hence 
he  thinks  the  devotion  which  was  originally  paid  to  the  divine  ideas  had  afterwards  no  higher  obje£l  than  the 
brutes  and  vegetables  of  which  thofe  ideas  were  the  eternal  patterns. 

This  hypothefis  is  ingenious,  but  not  fatisfaftory.  There  is  no  evidence  that  the  myfterious  doarine  of 
Plato  concerning  ideas  had  anywhere  been  thought  of  for  ages  after  brute-worfhip  was  eftabliihed  in  Egypt.  OS 
the  ftate  of  Egyptian  theology  at  that  early  period,  Philo,  and  the  other  philofophers  .of  the  Alexandrian 
fchool,  had  no  better  means  of  forming  a  judgment  than  we  have  ;  and  they  laboured  under  many  Grecian  pre« 
judices,  which  muft  have  prevented  them  from  judging  with  our  impartiality. 
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their  deft  rovers  ;  but  it  is  to  be  remembered,  that  long 
before  the  deification  of  crocodiles,  &c.  the  real  origin 
of  brute  worfhip  was  totally  forgotten  by  the  people,  it 
they  were  ever  acquainted  with  it  The  crafty  pneft 
who  wifnes  to  introduce  a  gainful  fuperftitmn,  muft  at 
firft  employ  feme  plaufible  reafon  to  delude  the  multi¬ 
tude  ;  but  after  the  fuperilition  has  been  dong  and 
firmly  cftablilhed,  it  is  obvioufly  his  bufinefs  to  keep 

its  origin  out  of  fight.  .  .  , 

Such  is  Molheim’s  account  of  the  origin  and  pro- 
rrrefs  of  that  fpecies  of  idolatry  which  was  peculiar  to 
Eo-ypt ;  and  with  refpedt  to  the  rife  of  brute  worfhip, 
it  “appears  perfectly  fatisfaftory.  But  the  Egyptians 
worlhipped  feveral  fpecies  of  vegetables ;  and  it  furely 
could  be  no  part  of  the  policy  of  wife  legiflators  to  pre- 
ferve  them  from  deftructiou,  as  vegetables  are  ufeful  only 
as  they  contribute  to  animal  fubliftence.  We  are  there¬ 
fore  obliged  to  call  in  the  aid  of  Warburton’s  hypo- 
thefis  to  account  for  this  branch  of  Egyptian  fuperiti- 

*  TtU.le*  °That  l«rned  and  ingenious  author  having  proved  *, 
book  4th,  with  great  clearnefs  and  ftrength  of  argument,  that  hie- 
fe6l.  4th  roglyphic  writing  was  prior  to  the  invention  of  alplia- 
3°  ^etjc  characters ;  and  having  traced  that  kind  of  wri- 
fcythe  ting  from  fueh  rude  pidures,  as  thofe  which  were  in  ufe 
means  of  among  the  Mexicans,  through  all  the  different  fpecies 
of  what  he  calls  euriologic ,  tropical ,  and  fymbolic  hiero¬ 
glyphics  (fee  Hieroglyphics)  —(hows,  by  many  quota¬ 
tions  from  ancient  -authors,  that  the  Egyptian  priefts 
wrapt  up  their  theology  in  the  fymbolic  hieroglyphics, 
after  alphabetic  characters  had  banifhed  from  the  tranf- 
a&ions  of  civil  life  a  mode  of  communicating  informa¬ 
tion  neceffarily  fo  obfeure.  Thefe  fymbols  were  the  fi¬ 
gures  of  animals  and  vegetables,  denoting,  frojn  fome 
imaginary  analogy,  certain  attributes  of  their  divinities  ; 
and  when  the  vulgar,  forgetting  this  analogy,  ceafed  to 
underftand  them  as  a  fpecies  of  writing,  and  were  yet 
taught  to  confider  them  as  facred,  they  could  not  well 
view  them  in  any  other  light  than  as  emblems  of  the 
divinities  whom  they  adored.  But  if  rude  fculptures 
\ipon  flone  could  be  emblematical  of  the  divinities,  it 
was  furely  not  unnatural  to  infer,  that  the  living  animals 
and  vegetables  which  thofe  fculptures  reprefented  mull 
be  emblems  of  the  fame  divinities  more  ftrikmg  and 
more  facred.  Hence  the  learned  author  thinks  arofe 
that  wonderful  fuperilition  peculiar  to  the  Egyptians, 
which  made  them  worfhip  not  only  animals  and  vege¬ 
tables,  but  alfo  a  thoufand  chimeras  of  their  own  crea¬ 
tion  ;  fuch  as  figure?  with,  human  bodies  and  the  heads 
or  feet  of  brutes,  or  with  brutal  bodies  and  the  heads 
and  feet  of  men. 

Thefe  two  hypothefes  combined  together  appear  to 
us  to  account  fufficiently  for  the  idolatry  of  Egypt, 
monilrous  &s  it  was.  We  are  perfuaded,  that  with  re- 
fpeCt  to  the  origin  of  brute-worihip,  Mofheim  is  in  the 
right  (c) ;  and  it  was  a  very  eafy  flep  for  people  in  fo 


fciero^ly 
yhic  wri¬ 
ting,  and 
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good  training  to  proceed  upon  the  crutches  of  Wercgly-  >£,«*. 
phics  to  the  worfhip  of  plants  and  thofe  chimeras, 
which,  as  they  never  had  a  real  exiftence  m  nature, 
could  not  have  been  thought  of  as  emblems  of  the  di¬ 
vinity,  had  they  not  been  ufed  in  that  fymbolic  writing 
which  Warburton  fo  ably  and  ingemoufly  explains. 

To  this  account  of  the  origin  of  brute-worfhip  we 
are  fully  aware  that  objections  will  occur.  From  a 
learned  friend,  who  perufed  the  article  in  manufenpt, 
we  have  been  favoured  with  one  which,  as  it  is  exceed- 
ingly  plaufible,  we  (hall  endeavour  to  obviate.  “  Brute-  ' 
worfhip  was  not  peculiar  to  Egypt.  The  Hindoos,  it 
is  well  known,  have  a  religious  veneration  for  the  cow 
and  the  alligator  ;  but  there  is  no  evidence  that  in  In¬ 
dia  the  number  of  ufeful  animals  was  ever  fo  fmall  as  to 
make  the  interference  of  the  prince  and  the  pneft.  ne- 
ceffary  for  their  prefervation  ;  neither  does  it  appear 
that  the  Hindoos  adopted  from  any  other  people  the 
worfhip  of  a  felf-exiftent  principle  of  evil.”  Such  is  the 
objection.  To  which  we  reply,  -V, 

That  there  is  every  reafon  to  believe  that  brute- 
worfhip  was  introduced  into  India  by  a  colony  of  E-  gypt  into 
gyptians  at  a  very  remote  period.  *1  hat  between  thefe  [ndla. 
two  nations  there  was  an  early,  intercourfe,  is  univerfal- 
ly  allowed  :  and  though  the  learned  prefident  of  the. A- 
fiatic  Society  has  laboured  to  prove,  that  the  Egyptians 
derived  all  that  wifdom  for  which  they  were  famed,  as 
well  as  the  rudiments  of  their  religious  fyftem,  from  the 
natives  of  Hindoftan,  he  does  not  appear  to  us  to  have 
laboured  with  fuccefs.  To  examine  his  arguments  at 
length  would  fwell  this  article  beyond  its  due  propor¬ 
tion  ;  and  we  have  noticed  fome  of  them  elfewliere  (fee 
Philology,  n°33  and  39*)  At  prefent  we  (hall  only 
obferve,  that  Sefoltris  undoubtedly  made  an  inroad  into 
India,  and  conquered  part  of  the  country,  whilft  we 
nowhere  read  of  the  Hindoos  having  at  any  time  con¬ 
quered  the  kingdom  of  Egypt.  Now,  though  the  vic¬ 
tors  have  fometimes  adopted  the  religion  of  the  van- 
quifhed,  the  contrary  has  happened  fo  much  more  fre¬ 
quently,  and  is  in  itfelf  a  procefs  fo  much  more  natu¬ 
ral,  that  this  fingle  circumftance  affords  a  ffrong  pre¬ 
emption  that  the  Egyptian  monarch  would  rather  im- 
pofe  his  gods  upon  the  Hindoos  than  adopt  theirs  and 
carry  them  with  him  to  Egypt.  Brute-worfhip  might 
likewife  be  introduced  into  Hindoftan  by  thofe  vaft  co¬ 
lonies  of  Egyptians  who  took  refuge  in  that  country 
from  the  tyranny  and  oppreffion  of  the  fhepherd  kings. 

That  fuch  colonies  did  fettle  on  fome  occaiion  or  other 
in  India,  feems  undeniable  from  monuments  ftill  remain¬ 
ing  in  that  country  of  forms  which  could  hardly  have 
occurred  to  a  native  of  Afia,  though  they  are  very  na¬ 
tural  as  the  workmanfhip  of  Africans.  But  we  need 
not  reafon  in  this  manner.  We  have  feen  a  manufeript 
letter  from  Mr  Burt,  a  learned  furgeon  in  Bengal,  and, 
a  member  of  the  Afiatic  Society,  which  puts  it  beyond  a 
doubt  that  great  numbers  of  Egyptians  had  at  a  very 
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.(c)  To  prove  that  it  was  merely  to  preferve  and  increafe  the  breed  of  ufeftil  animals  m  Egypt,  that  the* 
prince  and  the  prieft/r/?  taught  the  people  to  confider  fuch  animals  as  facred,  he  argues  thus:  u  Hasc  ita 
effe,  non  ex  eo  tantum  liquet,  quod  paulo  ante  obfervavi,  nullas  beilias  nnivferfo  iEgyptiorum  populo  facras 
fuiffe,  propter  en.$*  quoe  manifeftam  regioni  utilitiftem  comparant ;  fed  inde  quoque  apparet,  quod  longc.  major 
raJo  habita  fuit  fernellarnm  inter  animalia,  quam  marium.  Boves  diis  lmmolare  licebat,  vaccas  nullo  modoj 
Canes  foeminse  contnmulabantur,  non  item  mares.”  Ltfr  Herodqt.  Hijtor.  lib.  ii.  cap.  41.  &  cap-67. 


P  O  L  Y  T  H  E  I  S  M. 


The^ony.  early  period  not  only  fettled  in  Hindoftan,  but  alfo 

- brought  with  them  writings  relating  to  die  hiftory  of 

their  county.  As  the  (hepherd-kings  were  enemies  to 
the  arts  and  to  literature,  it  is  probable  that  this  fettle- 
ment  took  place  on  their  conqueft  of  Egypt.  Mr 
Burt’s  words  are :  “  Mr  Wilford,  lieutenant  of  engi¬ 
neers,  has  extracted  moft  wonderful  difeoveries  from  the 
Shanfcrit  records  ;  fuch  as  the  origin  and  hiftory  of  the 
Egyptian  pyramids,  and  even  the  account  of  the  ex¬ 
pence  in  their  building.”  Upon  our  hypothefts  there 
is  nothing  incredible  in  this  account  ;  upon  the  hypo- 
tliefis  of  Sir  William  Jones,  it  is  not  eafy  to  be  con¬ 
ceived  how  the  hiftory  of  Egyptian  pyramids  could  have 
found  a  place  in  the  Shanfcrit  records. 

We  may  admit  that  the  Hindoos  have  never  adopted 
from  the  Perfians  or  Egyptians  the  worftiip  of  an  inde¬ 
pendent  principle  of  evil,  and  yet  difpofe  of  the  other 
part  of  the  objc&ion  with  very  little  difficulty.  It  will 
be  feen  by  and  bye,  that  the  bramins  believe  a  kind  of 
triad  of  hypoftafes  in  the  divine  nature,  of  which  one  is 
"  viewed  as  the  dejlroyer ,  and  known  by  feveral  names, 
fuch  as  civa  and  Ifwara.  When  brute-worfhip  was  in¬ 
troduced  into  Hindoftan,  it  was  not  unnatural  to  con- 
fider  the  alligator  as  emblematical  of  If  war  a ;  and  hence 
in  all  probability  it  is  that  the  Hindoos  believe  that  a 
man  cannot  depart  more'  happily  from  this  world  than 
by  falling  into  the  Ganges,  and  being  devoured  by  one 
of  thofe  facred  animals.  Upon  the  whole,  the  brute- 
worfhip  of  the  Hindoos,  inftead  of  militating  againft 
our  account  of  that  monftrous  fuperftition  as  it  prevail¬ 
ed  in  Egypt,  feems  to  lend  no  fmall  fupport  to  that  ac¬ 
count,  as  there  was  unqueftionably  an  early  mtercourfe 
between  the  two  nations,  and  as  colonies  of  Egyptians 
fettled  in  India.  To  him  who  is  not  fatisfied  with  our 
reafoning  on  this  fubjeff,  we  beg  leave  to  recommend 
an  attentive  perufal  ©f  Maurice’s  Indian  Antiquities , 
where  he  will  find  many  fafls  brought  together,  which 
tend  to  prove  that  Egypt  has  a  juft  claim  to  a  higher 
3a  antiquity  than  India. 

Poty thrifts  Having  thus  traced  the  rife  and  progrefs  of  poly- 

led^ecTone  theifm  and  idolatry  as  they  prevailed  in  the  moft  cele- 
fupremc  brated  nations  of  antiquity,  we  now  proceed  to  inquire 
God,  into  the  real  opinions  of  thofe  nations  concerning  the 
nature  of  the  gods  whom  they  adored.  And  here  it  is 
evident  from  the  writings  of  Homer,  Heiiod,  and  the 
other  poets,  who  were  the  principal  theologians  among 
the  Greeks  and  Romans,  that  though  heaven,  earth, 
hell,  and  all  the  elements,  were  filled  with  divinities, 
there  was  yet  one  who,  whether  called  Jove,  OJiris ,  Or- 
mu%d,  or  by  any  other  title,  was  confidered  as  fupreme 
over  all  the  reft.  “  Whence  each  of  the  gods  was  ge- 
*  Lih.%.  nerated  (fays  Herodotus*),  or  whether  they  have  all 
exifted  from  eternity,  and  what  are  their  forms,  is  a 
thing  that  was  not  known  till  very  lately  ;  for  Heftod 
and  Homer  were,  as  I  fuppofe,  not  above  four  hundred 
jears  my  feniors  ;  and  thefe  were  they  who  introduced 


the  theogpny  among  the  Greeks,  and  gav£  the  godsTheogony. 
their  feveral  names.”  Now  Hefiadf^  towards  the  be- 
ginning  of  his  tlieogony,  exprefsly  invokes  his  mufe.  to 
celebrate  in  fuitable  numbers  the  generation  of  the  im¬ 
mortal  gods  who  had  fprung  from  the  earth',  the  dajrk  33 
night,  the  ftarry  heavens,  and  the  fait  fea.  He  calls  up- 
on  her  likewife  to  fay,  “  in  what  manner  the  gods,  the^^v? 
earth,  the  rivers,  ocean,  ftars,  and  firmament,  were  ge-nitic.(  werc 
nerated,  and  what  divine  intelligences  liad  fprung  from  generated  * 
them  of  benevolent  difpofitions  towards  mankind.” 

From  this  invocation,  it  is  evident  that  the  poet  did 
not  confider  the  gods  of  Greece  as  felf-exiftent  beings  : 
neither  could  he  look  upon  them  as  creatures  ;  for  of 
creation  the  ancient  Greets  had  no  conception  (fee 
Metaphysics,  ^264.)  ;  but  he  confidered  them  as 
emanations  coeval  with  the  earth  and  heavens,  from 
fome  fnperior  principles  ;  and  by  the  divine  intclligen-  * 

Ces  fprung  from  them,  there  cannot  be  a  doubt  but  that 
he  nnderftood  benevolent  daemons.  The  firft  principles 
of  all  things,  according  to  the  fame  Fleizod,  were  Chaos, 
and  Tartarus ,  and  Love ;  of  which  only  the  laft  being 
aflive,  muft  undoubtedly  have  been  conceived  by  this 
father  of  Grecian  polytheifm  to  be  the  greateft  and  on¬ 
ly  felf-exifting  god.  This  we  fay  muft  undoubtedly 
have  been  Hefiod’s  belief,  vmlefs  by  Tartarus  wc  here 
underftand  a  felf-exiftent  principle  of  evil ;  and  in  that 
cafe  his  creed  will  be  the  fame  with  that  of  the  ancient 
Perfians,  who,  as  we  have  feen,  believed  in  the  felf-ex- 
iftence  as  well  of  Ahraman  as  of  Ormuzd 

Hefiod  is  fnppofed  to  have  taken  his  theology  from 
Orpheus  ;  and  it  is  evident  that  his  do&rine  concerning 
the  generation  of  the  gods  is  the  fame  with  that  taught 
in  certain  -verfes*  ufually  attributed  to  Orpheus,  in  *  ArgmadK 
which  Love  and  Chaos  are  thus  brought  together.  PaK-  17.  ed* 
“  We  will  firft  fing  (&ys  the  poet)  a  plcafant  and  de-^lC^k* 
lightful  fong  concerning  the .  ancient  Chaos,  how  the 
heavens,  earth,  and  feas,  were  formed  out  of  it ;  as  alfo 
concerning  that  all-wife  Love ,  the  oldeft  and  felf-per- 
fedl  principle,  which  actively  produced  all  thefe  things, 
feparating  one  from  another.”  In  the  original  paftage. 

Love  is  faid  not  only  to  be  of  much  wifdom  or 

fagacity,  and  therefore  a  real  intelligent  fubftance  ;  but 
alfo  to  be  and  ccv1ofr\»c  the  oldejl  and  felj-per - 

fe8y  and  therefore  a  being  of  fuperior  order  to  the 
other  divinities  who  were  generated  together  with  the 
elements  over  which  they  were  conceived  to  preftde. 

With  the  theology  of  Homer  our  readers  of  all  'de¬ 
scriptions  are  fo  wdl  acquainted,  that  we  need  not  fwell 
the  article  with  quotations,  to  prove  that  the  father  of 
epic  poetry  held  Jove  to  be  the  father  of  gods  and  men. 

But  the  doctrine  of  the  poets  was  the  creed  of  the  vul¬ 
gar  Greeks  and  Romans ;  and  therefore  we  may  con¬ 
clude,  that  thofe  nations,  though  they  worfhipped  gods 
and  lords  innumerable,  admitted  but  one,  or  at  the 
moft  two  ( D ) ,  felf-exiftent  principles  ;  the  one  good  and 
the  other  evil.  It  does  not  indeed  appear,  that  in  the 
X  x  2  fyftem 


(d)  Plutarch  is  commonly  fuppofed,  and  we  think  juftly  fuppofed,  to  have  been  a  believer  in  two  felt- 
exiftent  principles,  a  good  and  an  evil.  His  own  opinion,  whatever  it  was,  he  declares  ( de  Ifde  et  Ofiride) 
to  have  been  moft  ancient  and  univerfal,  and  derived  from  theologers  and  lawgivers  by  poets  and  philofo- 
pliers.  “  Though  the  firft  author  of  it  be  unknown,  yet  (fays  lie)  it  hath  been  fo  firmly  believed  every¬ 
where,  that  traces  of  it  are  to  be  found  in  the  facrifices  and  myfteries  both  of  the  barbarians  and  the  Greeks. 
There  is  a  confufed  mixture  of  good  and  evil  in  every  thing,  and  nothing  is  produced  b.y'nature  pure.  Where- 
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t£**T.  fyfcm  of  vulgar  paganifm  the  fubordinate  gods  were 

- - -  accountable  to  their  chief  for  any  part  of  their  con 

34,  d  lft  exCept  when  they  tranfgrefled  the  limits  of  the 
Though  J  lnc£s  ls ;  d  them.  Venus  might  conduit  the 

each  was  p  ,  °  ’  n  an(j  earth  in  whatever  manner  fhe 

by  the  vul-  amours  heaven  ana  earui  #  .. 

gorconfi-  pfeafed  ;  Minerva  might  communicate _  or  with-hold 
dcredas  tvifdom  from  any  individual  with  or  without  reafon  ; 

and  we  find,  that  in  Homer’s  battles  the  gods  were 
mvnpro-  permitted  to  feparate  into  parties,  and  to  fupport  the 
vince  Greeks  or  Trojans  according  as  they  favoured  the  one 
or  the  other  nation.  Jove  indeed  fometimes  called 
them  to  order ;  but  his  interference  was  thought  par¬ 
tial,  and  an  inftancc  of  tyrannical  force  rather  than  ol 
juft  authority.  The  vulgar  Greeks,  therefore,  although 
they  admitted  but  one,  or  at  moft  two,  felf-exiftent 
principles,  did  not  confider  the  inferior  divinities  as  me¬ 
diators  between  them  and  the  fupreme,  but  as  gods  to 
whom  their  worfliip  was  on  certain  ocCafions  to  be  ul- 
35  timately  directed. 

Creed  of  qqie  creej  0f  the  philofophers  feems  to  have  been 
the  phiio-  different#  Such  of  them  as  were  theifts,  and  believed 
fop  itrs  an  ^  adminift  ration  of  Providence,  admitted  of  but  oiie 
God,  to  whom  worfliip  was  ultimately  due  ;  and  they 
adored  the  fubordinate  divinities  as  his  children  and  mi- 
t  nifters,  by  whom  the  courfe  of  Providence  was  carried 
'  on.  With  refpe&  to  the  origin  of  thofe  divinities, 
*  tfrnnrx.  Plato  is  very  explicit ;  where  he' tells  us*,  that  “  when 
all  the  gods,  both  thofe  who  move  vifibly  round  the 
heavens,  and  thofe  who  appear  to  us  as  often  as  they 
pleafe,  were  generated,  that  God,  who  made  the  whole 
univerfe,  fpoke  to  them  after  this  manner :  Ye  gods  of 
gods,  of  whom  I  myfelf  am  father,  attend.”  Cicero 
teaches  the  very  fame  do&rine  with  Plato  concerning 
t  7V6*  the  godsf;  and  Maximus  Tyrius,  who  feems  to  have 
lib.  i.  underft00d  the  genius  of  polytheifm  as  thoroughly  as 
Nat  I) J-  any  man>  gives  us  the  billowing  clear  account  of  that 
ruml pajjim.  fyftem  as  received  by  the  philofophers. 

|  Dffirt'  I,  “  I  will  now  more  plainly  declare  my  fenfej  by  this 
’  fimili tilde  :  Imagine  a  great  and  powerful  kingdom  or 
principality,  in  which  all  agree  freely  and  with  one 
confent  to  direct  their  actions  according  to  the  will  and 
command  of  one  fupreme  king,  the  oldeft  and  the  bell ; 
and  then  fuppofe  the  bounds  and  limits  of  this  empire 
not  to  be  the  river  Halys,  nor  the  Hellefpont,  nor  the 


Meotian  lake,  nor  the  fhores  of  the  ocean  ;  but  heaven  Theogon^ 
above,  and  the  earth  beneath.  Here  then  let  that  great  ■ 

king,  fit  immoveable,  prescribing  to  all  his  fubje&s  laws, 
in  the  .obfervance  of  which  conlift  their  fafety  and  hap- 
pinefs  :  the  partakers  of  his  empire  being  many,  both 
vifible  and  invifible  gods  ;  fome  of  which  that  are  near- 
ell,  and  immediately  attending  on  him,  are  in  the  high- 
eft  regal  dignity,  feafting  as  it  were  at  the  fame  table  ; 
others  again  are  their  minifters  and  attendants  ;  and  a 
third  fort  are  inferior  to  them  both  :  and  thus  you  fee 
how  the  order  and  chain  of  this  government  defeends 
down  by  fteps  and  degrees  from  the  fupreme  God  to 
the  earth  and  men.”  In  this  paffage  we  have  a  plain 
acknowledgment  of  one  fupreme  God,  the  fovereign  of 
the  univerfe,  and  of  three  inferior  orders  of  gods,  who 
were  his  minifters  in  the  government  of  the  world ; 
and  it  is  worthy  of  obfervation,  that  the  fame  writer 
calls  thefe  intelligences  •«<"*  gods,  the 

fons  and  friends  of  God.  He  like  wife  affirms,  that  all 
ranks  of  men,  and  all  nations  on  earth,  whether  barba¬ 
rous  or  civilized,  held  the  fame  opinions  refpefting  one 
fupreme  Numen  and  the  generation  of  the  other  gods. 

“  If  there  were  a  meeting  (fays  he*)  cav*cd  of  all* 
thefe  feveral  profeffions,  a  painter,  a  ftatuary,  a  poet, 
and  a  philofopher,  and  all  of  them  were  required  to  de¬ 
clare  their  fenfe  concerning  the  God;  do  you  think  that 
the  painter  would  fay  one  thing,  the  ftatuary  another, 
the  poet  a  third,  and  the  philofopher  a  fourth  ?  No  ; 
nor  the  Scythian  neither,  nor  the  Greek,  nor  the  Hy¬ 
perborean.  In  other  things  we  find  men  fpeaking  very 
difcordantly,  all  men  as  it  were  differing  from  all.  But 
amidft  this  war,  contention,  and  difeord,  you  may  find 
everywhere,  throughout  the  whole  world,  one 'Uniform 
law  and  opinion,  that  there  is  one  God,  the  king 
and  father,  of  all,  and  many  gods,  the  sons  of 
God,  who  reign  with  God.  Thefe  things  both  the 
Greek  and  barbarian  affirm,  both  the  inhabitants  of  the 
continent  and  of  the  fea-coaft,  both  the  wile  and  the 
unwife.  ^ 


.  .  .3* 

This  account  of  philofophical  polytheifm  receives  no  radian  Bra* 
fmall  fupport  from  the  Afiatic  Refearches  of  Sir  Wil-mins# 
liam  Jones.  “  It  muft  always  be  remembered  (fays 
that  accomplifhed  fcholar),  that  the  learned  Indians,  as 
they  are  inltruCted  by  their  own  books,  acknowledge 


fore  it  is  not  one  only  difpenfer  of  things,  who,  as  it  were,  out  of  feveral  veffels  diftributeth  thefe  feveral 
liquors  of  good  and  evil,  mingling  them  together, , and  dafhing  them  as  he  pleafes  ;  but  there  are  two  diftinft 
and  contrary  powers  or  principles  in  the  world,  one  of  them  always  leading,  as  it  were,  to  the  right  hand, 
but  the  other  tugging  the  contrary  way.  For  if  nothing  can  be  made  without  a  caufe,  and  that  which  is 
good  cannot  be  the  caufe  of  evil,  there  muft  needs  be  a  diftinCt  principle  in  nature  for  the  production  of 
evil  as  well  as  good.” 

That  this  is  palpable  maniclieifm  (fee  Manichrism),  appears  to  us  fo  very  evident,  as  to  admit  of  no 
debate.  .  It  appeared  in  the  fame  light  to  the  learned  Cudworth ;  but  that  author  labours  to  prove  that  Plu¬ 
tarch  miftook  the  fenfe  of  Pythagoras,  Empedocles,  Heraclitus,  Anaxagoras,  and  Plato,  when  he  attributed 
to  them  the  fame  opinions  which  were  held  by  himfelf.  Moiheim,  on  the  other  hand,  lias  put  it  beyond 
a  doubt,  that  whatever  was  Plutarch’s  belief  rcfpeCting  the  origin  of  evil  and  the  exiftenec  of  two  indepen¬ 
dent  principles,  it  was  taken  implicitly  from  the  writings  of  Plato.  But  the  pious  chancellor  of  Got  linger.  ^  actu¬ 
ated  by  the  fame  motives  with  Cudworth,  wiflies  to  peifuade  his  readers,  that  by  Plato  and  Plutarch  nothing 
active  was  underftood  by  tlieir  evil  principle  but  only  that  tendency  to  confufion ,  which  was  then  deemed  infepar- 
able  from  matter.  But  that  fomething  more  was  meant  feems  undeniable  ;  for  immediately  after  the  words 
which  we  have  quoted,  Plutarch  proceeds  to  affirm  that  the  wifeft  men  declare  EJ  VCt  J  Y.(t9cC7fip  a vltl  f^VOUC  y  that 
there  are  two  gods , as  it  were  of  contrary  trades  or  crafts ,  of  which  one  is  the  author  of  all  good  and  the  Other  of 
all  evil.  See  Mojheim*  ed%  Cudworth •  SyJIem,  Intellect*  lib*  i.  cap.  4*  ^  13% 


Tlie  Principal  Idols  of  the  Saxons  worshipped in  Britain. 
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Thcogony.  only  one  fupreme  Being,  whom  they  call  Brahme,  or 
1  *  the  gre  at  one,  in  the  neuter  gender.  Tlrey  believe 

Ins  efTence  to  be  infinitely  removed  from  the  comp  re - 
henfion  of  any  mind  but  his  own  ;  and  they  fuppofe 
him  to  manifeft  his  power  by  the  operation  of  his  di¬ 
vine  fpirit,  whom  they  name  Vishnou  the  pervader ,  and 
Ne'ra'yan  or  moving  on  the  waters,  both  in  the  mafcu- 
line  gender  ;  whence  he  is  often  denominated  the  JirJl 
male*  When  they  confider  the  divine^power  as  exerted  in 
creating  or  giving  exiftence  to  that  which  exifted  not  be¬ 
fore,  they  pall  the  deity  Brahma' ;  when  they  view 
him  in  the  light  of  dejlroyer ,  or  rather  changer  of  forms, 
they  give  him  a  thoufand  names,  of  which  Siva,  Is- 
wara,  and  Mahadeva,  are  the  moft  common  ;  and 
when  they  confider  him  as  the  preferver  of  created 
things,  they  give  him  the  name  of  Vishnou.  As  the 
foul  of  the  world,  or  the  pervading  mind,  fo  finely  de- 
tonbed  by  Virgil,  we  fee  Jove  reprefented  by  feveral 
jR.oman  poets  ;  and  with  great  fublimity  by  Lucan  in 
the  well  known  fpeech  of  Cato  concerning  the  Ammo- 
man  oracle.  ‘  Jupiter  is  wherever  we  look,  wherever  wc 
moved  .  This  is  precifely  the  Indian  idea  of  Vishnou: 
for  fince  the  power  of  preferving  created  things  by  a 
fuperintending  providence  belongs  eminently  to  the  god¬ 
head,  they  hold  that  power  to  exift  tranfcendantly  in 
the  preferving  member  of  the  triad,  whom  they  fup¬ 
pofe  to  be  everywhere  always,  not  in  fubftance, 
but  in  fpirit  and  jenergy.”  This  fupreme  god  Brah¬ 
me,  in  his  .triple  form,  is  the  only  felfexiftent  divinity 
acknowledged  by  the  philofophical  Hindoos.  The 
other  divinities  Genes  a,  Indra,  Cuvera,  Sc  c.  are 
all  looked  upon  either  as  his  creatures  or  his  children  ; 
and  of  courfe  are  wor/hipped  only  with  inferior  adora¬ 
tion. 

rwilJ.  h  was  uPon  this  principle  of  the  generation  of  the 
pherswor-  g°ds,  and  of  their  adling  as  miniflers  to  the  fupreme 
dipped  the  Numen,  that  all  the  philofophers  of  Greece,  who  were 
.enordi.  not  atheiils,  worfhipped  many  divinities,  though  they 
either  openly  condemned  or  fecretly  defpifed  the  tradi- 
tions  of  the  poets  refpeaing  the  amours  and  villanies 
w  Jupiter,  Venus,  Mercury,  and  the  reft  of  the  tribe. 

•It  was. the  fame  principle  iincereiy  admitted,  and  not 
an  ill-timed  jeft,  as  has  been  abfurdly  fuppofed,  that 
made  Socrates,  after  he  had  fvvallowed  the  poifon,  re- 
queft  his  friend  to  offer  a  votive  cock  for  him  to  Ef- 
culapius. 

But  a  theogony  was  not  peculiar  to  the  Greeks,  Ro¬ 
mans,  and  the  Hindoos  ;  it  made  part  of  every  fyftem 

0t  W 1  rC*fnV  Even  the  Egyptians  themfelves,  the 
grolielt  of  all  idolaters,  believed  in  one  felf-exifting  God, 
irom  whom  all  their  other  divinities  defeended  by  gene¬ 
ration.  This  appears  probable  from  the  writings  of  Ho- 
rus  Apollo,  Jambhcus,  Porphyry,  and  many  other  an¬ 
cient  authors  ;  but  if  the  infeription  on  the  gates  of  the 
emple  of  Keith  in  Sais,  as  we  have  it  from  Plutarch 
Sr.  Proclus,  be  genuine,  it  will  admit  of  no  doubt, 
inis  famous  infeription,  according  to  the  lait  of  thefe 
Writers,  was  to  this  purpofe:  “  I  am  whatever  is,  what- 
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ever  ftiall  be,  and  whatever  hath  been.  My  veil  no  Theogony 

man  hath  removed.  The  offspring  which  I  brought  - v 

forth  was  the  fun  (e)”  6 

f  if  •,  Perfia”  maS‘>  as  we  have  leen,  believed  in  two 
lelf-exiftent  principles,  a  good  and  an  evil :  but  if  Dio¬ 
genes  Laertius  deferves  to  be  credited,  they  held  that 
tire,  earth,  and  water,  which  they  called  gods,  were  ge-- 
nerated  of  thefe  two.  It  was  obferved  in  the  begin¬ 
ning  of  this  article,  that  the  firft  objeft  of  idolatrous 
worlhip  was  probably  the  fun,  and  that  this  fpecies  of 
idolatry  took  its  rife  in  Chaldea  or  Perfia.  But  when 
it  became  the  practice  of  eaftem  monarchs  to  conceal 
themfelves  wholly  from  their  people,  the  cuitom,  as 
implying  dignity,  was  fuppofed  to  prevail  as  well  in 
heaven  as  on  earth;  and  Zoroafter,  the  reformer  of  ' 
the  Perfian  theology,  taught*,  that  “  Onnuzd  was  as  *  Phtanb. 
tar  removed  from  the  fun  as  the  fun  is  removed  from  the*  !fih  “ 
earth.”  According  to  this  modification  of  magianifm,  °f,r' 

1  ffi  ,  WaS  °ne  of  the  generated  gods,  and  held  the 
oiiice  of  prime  mimfter  or  vicegerent  to  the  invilible 
ountain  of  light  and  good.  Still,  however,  a  felf-ex- 
litent  principle  of  evil  was  admitted  ;  but  though  he 
could  not  be  deftroyed  or  annihilated  by  any  power,  it 
was  believed  that  he  would  at  laft  be  completely  van- 
quifhed  by  Ormuzd  and  his  minifters,  and  rendered 
thenceforward  incapable  of  producing  any  mifehief. 

From  this  fhort  view-  of  polytheifm,  as  we  find  it  de¬ 
lineated  by  the  beft  writers  of  antiqnity,  we  think  our- 
lelves  warranted  to  conclude,  that  the  whole  Pa<ran 
world  believed  in  but  one,  or  at  moft  two,  self-exist- 
e NT  gods,  from  whom  they  conceived  all  the  other 
divinities  to  have  defeended  in  a  manner  analogous  to 
human  generation.  It  appears,  however,  that  the  vul¬ 
gar  pagans  confidered  each  divinity  as  fupreme  and  un¬ 
accountable  within  his  own  province,  and  therefore  in- 
titied  to  worlhip,  which  relied  ultimately  in  himfclf.  <. 

I  lie  philofophers,  on  the  other  hand,  feem  to  have  Vulgar  po. 
viewed  the  inferior  gods  as  accountable  for  every  partly thrifts 
or.  their  conduct  to  him  who  was  their  lire  and  fove- '-u,‘ 
reign,  and  to  have  paid  to  them  only  that  inferior  kind  1,1 

of  devotion  which  the  church  of  Rome  pays  to  departed  fopher^ 
iamts.  I  he  vulgar  pagans  were  funk  in  the  groffeft 
ignorance,  from  which  ftatefmen,  priefts,  and  poets,  ex¬ 
erted  their  utmoft  influence  to  keep  them  from  emer¬ 
ging  ;  for  it  was  a  maxim  which,  however  abfurd, 
was  univerfally  received,  that  “  there  were  many  things 
true  in  religion  *,  which  it  was  not  convenient  for  the  *  Vorro 
vulgar  to  know ;  and  fome  things  which,  though  falfe,  'tuJ  D- 
it  was  yet  expedient  that  they  fhould  believe.”  The  AuS"ft-  * 
polytheifm  and  idolatry  of  the  vulgar,  therefore,  was Ch'  D"' 
their  misfortune  rather  than  their  fault.  But  the 
philofophers  were  wholly  “  without  excufe  *  ;  be-  *  Rom.  \ 
caufe  that  when  they  knew  God,  they  glorified  himto,  *i,‘ m,  , 
not.  as  God,  neither  were  tliankfui,  but  became  vain  in*5* 
their  imaginations,  and  their  foolilh  heart  was  darken¬ 
ed.  Profelling  themfelves  wife,  they  became  fools,  and 
worfhipped  and  ferved  the  creature  more  than  the  Cre- 
ator,  who  is  God  blefied  for  ever.’’ 

POLY- 


The  antinu y‘K0V0T£C'  Tov  (*ov  XtTavx  ov*(l?  sv.  'Oy  tya  xcc?ruv  frtxoy,  svtvtlo 

The  reader  who  wlftJS  inffnptl0"  \s  admitted  by  Cudworth,  denied  by  Moflieim,  and  doubted  by  Jablonfkh 

JablonfkPs  ^KonAf^lrZ.  arSUmentS  C°nfult  Molheim’S  editJ°“  of  the-  W™,  and 


POM 


Poly  tri¬ 
chum. 


V  0  I'  .  t  £.  o?5  ™«, two  r.rf.fvTO  or  of  .h. 

POIYTRICHUM,  in  botany  :  A  genus  of  the  £ommon  blanket ;  then  beginning  at  one  corner,  they  ,,o;net 

1UL1  V  I  I  •  ’  tn  the  crvptoffamia  dais  ot  commu  rrround,  and  as  the  roots 

t  t'  2S  P>«>>  »P“"  ffSS,  Li  maned  log.-  ^ 

There  are  three  tpeciei  •,  the  mol  remarkable  of  "h«k  to  eraitly  correfpondog  tv.th  the 

KlLoootry. 

both  take  a  comfortable  nap,  free  from  fleas  and  bugs- 


of  this  country,  it  i»  r— —  ;  •  hcs  to 

generally  Angle  and  ^branched  kom  th 
a  foot,  or  even  a  yard  high.  Ihe  leaves  a 

K&  X  when^oung'and  X 

foinhig  redfrimnp  c!lom"  from  tw^o  four  inches 
lnno-  arifmsr  finely  from  the  top  of  the  italks,  ana  # 
immded  atf  tliefr  ^bafe  with  a  cylindrical  tubular  vagi¬ 
na,  or  perichxtium.  The  anthera,  or  «pfule,  is  qua- 
drantmlar,  green  at  firft,  afterwards  yellow,  andre 
when  ripe,  having  an  annular  pedeftal,  or  apophyfis,  at 
its  bafe  The  operculum  is  flat,  with  a  P1'0)^111?  P01.n 
in  the  centre;  and  underneath  i,  a  whitilh  circular 

membrane,  placed  in  the  middle  of  the  capfules 1 
fice,  and  fuftained  there  by  numerous  arched  threads, 
or  cilia,  connected  by  one  end  to  the  circumferenee  o 
this  membrane,  and  by  the  other  aftened  othe  ng 


and  without  fear  of  contagious  diftempers.  It  is  pro¬ 
bable  they  might  take  the  hint  of  making  fuch  a  bed 
from  the  bear,  a  cohabitant  of  their  country,  which 
prepares  his  winter-quarters  with  a  ‘arge  coheft.on  of 

this  fame  mofs.  See  Musci,  p-  473-  and  Platc 
CCCXXI. 

POLYX-fENUS,  or  Poly/enus.  See  Polyxnus. 

POLYXO,  a  prieftefs  of  Apollo’s  temple  in  Lena- 
nos.  She  was  likevvife  nurfe  to  queen  Hypiipyle-  It 
was' by  her  advice  that  the  Lemnian  women  murdered 

all  their  hufoands. - There  was  another  Polyxo,  a 

native  of  Argos,  .vho  married  Tlepolemus  fon  of  Her¬ 
cules.  She  followed  him  to  Rhodes  after  the  murder 
of  his  uncle  Licymnius  ;  and  when  he  departed  for  the 
Troian  war  with  the  reft  of  the  Greek  princes,  foe  be¬ 
came  the  foie  miftrefs  of  the  kingdom.  After  the  Tro- 


Si.  membrane,  and  4y  the  other  fattened  to  the  ring  came  uie  ^  ^  Pe£ponnefus  to  Rhodes, 

of  the  anthera.  The  pollen,  or,  as  others  ta  .  h  ,  p  rcIgned.  Polyxo  detained  her  ;  and  to 


ntnera.  nic  .  i  .1 

feed,  is  freed  from  the  anthera  or  capfole  through  the 
fpace  between  the  cilia.  The  calyptra  is  twofold,  an 
internal  and  external  one  ;  both  which  at  firft  entirely 
cover  and  hang  over  the  anthera.  The  internal  one  is 
conical,  membranaceous,  and  fmooth  ;  t’!e^x.te™a  pWt 
is  eompofed  only  of  tawny  liairs,  connefted  into  a  fort 
of  mat,  lacerated  at  the  bafe,  and  fervmg  like  a  roof 
of  thatch  to  defend  the  other.  Befides  the  ftafos  be- 
fore  deferibed,  there  are  commonly  feme  others  near  a 
hand,  which  are  deftitute  both  of  filaments  and  cap- 
foles,  but  are  terminated  with  a  kind  of  rofaceous  cup, 
either  of  a  bright  red  or  yellowifo  colour,  eompofed  ot 
leaves  of  different  foes,  the  outermoft  broad,  the  m- 
nermoft  lanceolate,  growing  gradually  more  and  more 
tine  and  {lender  to  the  centre.  This  cup  is  looked  upon 
l>y  I.innseus  as  the  female  flower  of  this  mofs  ;  but 
Haller  is  of  opinion,  that  it  is  only  the  gem  or  origin  ot 
a  new  ftalk,  which  frequently  rifes  from  its  centre,  and 
this  again  becomes  fometimes  proliferous.  There  are 
two  varieties  of  this  mofs  ;  the  firft  has  much  foorter 
ftalks  than  the  preceding,  and  often  branched  ;  the 
leaves  ftiffer,  ered,  rand  more  crowded  ;  in  other  re- 
fpefts  Ae  fame.  The  other  has  a  ftalk  fcarcely  more 
than  half  an  inch  high,  terminated  with  a  clutter  of  li- 
near,  ere&,  rigid  leaves,  for  the  moil  part,  entire  on  the 
edges,  and  tipped  each  with  a  white  hair.  The  fila¬ 
ment  is  about  an  inch  high,  and  the  capfule  quadrangular. 
The  female  flower,  or  gem,  is  of  a  bright  red  colour.  , 
The  firft  kind,  when  it  grows  long  enough  for  the 
purpofe,  is  fometimes  ufed  in  England  and  Holland  to 
make  brooms  or  brufhes.  Of  the  female  fort  the  Lap¬ 
landers,  when  obliged  to  fleep  in  defert  places,^  fre¬ 
quently  make  a  fpeedy  and  convenient  bed.  Their 
manner  of  doing  it  is  curious :  Where  this  mofs  grovre 
thick  together,  they  mark  out,  with  a  knife,  a  piece  of 


where  Polyxo  reigned.  Polyxo  detained  her  ;  and  to 
punifo  her  as  being  the  caufe  of  a  war  m  which  Tlepo- 
lemus  had  perifoed,  foe  ordered  her  to  be  hanged  on  a 
tree  by  her  female  fervants,  difguifed  in  the  habit  of 

POMACE7E,  (pomum  “  an  apple,”)  the  name  ot 
the  a 6th  order  in  Linnaeus’s  Fragments  of  a  Natural 
Method,  the  genera  of  which  have  a  pulpy  cfculent  fiui 
of  the  apple,  berry,  and  cherry  kind.  See  Botany, 

SC  POMATUM,  an  unguent  generally  ufed  in  drafting 
the  hair.  It  is  alfo  ufed  a*  a  medicine.  See  1  har- 
macy,  n°  636,  &c. 

POMEGRANATE.  See  Punica.  . 

POMERANIA,  a  province  of  Germany,  m  the 
circle  of  Upper  Saxony,  with  the  title  of  a  duchy.  It 
is  bounded  on  the  north  by  the  Baltic  Sea,  on  the  call 
by  Prufiia  and  Poland,  on  the  fouth  by  the  marquifa 
of  Brandenburg,  and  on  the  weft  by  the  duchy  ot 
Mecklenburg  ;  and  is  about  250  miles  .m  length,  ana 
in  fome  places  75  miles  and  in  others  50  in 1  breadt  1. 
It  is  watered  by  feveral  rivers,  the  inoft  confideiable 
which  are  the  Oder,  the  Pene,  the  llega,  the  Perfant, 
the Wipper,  the  Stolp,  the  Lupo,  and  the  Lobo.  it 
air- is  cold ;  but  the  foil  abounds  in  paftures,  and  pro¬ 
duces  com,  of  which  a  great  deal  is  exported.  It  is  a 
flat  country  ;  containing  many  lakes,  woods,  and 
rafts,  and  has  feveral  good  harbours.  It  is  divided  into 
the  Hither  and  Farther  Pomerania,  and  the  territories 
of  the  kings  of  Sweden  and  Pruflia  in  this  duchy  ar 

divided  by  the  river  Pene.  _  . 

POMET  (Peter),  an  able  druggift  at  Pans,  was 
born  in  1658.  He  •collected  at  a  great  expence 
all  countries  drugs  of  every  kind,  and  ren  ,  , 

celebrated  by  his  book  entitled  Htftotn  GaUj£g%l 


tymfrct 

11 

ornmer- 

cuiiia 


POM 


Drogues,  which  is  the  moft  complete  book  on  the  Tub- 
je&  that  has  yet  been  printed.  He  gave  demonftra- 
tions  with  refpeft  to  his  drugs  in  the  king’s  garden, 

-  an.d  a  catalogue  of  all  the  drugs  contained  in  his  work, 
with  a  lift  of  all.  the  rarities  of  his  cabinet,  which  he 
propofed  to  publifh  by  fubfcnption  ;  but  was  prevented 
by  his  death,  which  happened  in  1699,  upon  the  very 
day  .when  the  patent  for  a  penfion  granted  him  by 
Louis  XIV.  was  made  out, 

POMFRET  (John),  an  Englifh  poet,  fon  of  the 
rector  of  Luton  in  Bedfordfhire,  was  born  in  1667, 
and  educated  at  Cambridge  ;  after  which  he  took  or- 
ders,  and.  was  prefented  to  the  living  of  Malden  in 
Bedfordfhire.  About  1703  he  went  to  London  for 
inftitution  to  a  larger  and  very  confiderable  livino-  •  but 

Was  ftnnnprl  fnmp  a  _  t  ^ 
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iiuutuiion  to  a  larger  and  very  confiderable  livino- ;  but  edifices  were  ;  T -r j ’  ™  n  wnicn  n0 

'™  “"PP"1  ky  Compton,  the,  biflmp  o°fiT  "fc “  “ gi”-  *h“ 

Jrar 0  ** four *- ofhi »•«-  «*«  -**•?*« * •««*. i tessi 


tunc  uy  Compton,  then  biihop  ot  Eon- 
don,  on  account  of  thefe  four  lines  of  his  poem,  entitled 
the  Choice  : 

c  And  as  I  near  approach’d  the  verge  of  life, 

Some  kind  relation  (for  I’d  have  no  wife) 

Should  take  upon  him  all  my  wordly  care, 

While  I  did  for  a  better  ftate  prepare.” 

The  parenthefes  in  thefe  lines  were  fo  malicioufiy  repre- 
fented,  that  the  good  biihop  was  made  to  believe 
that  1  omfret  preferred  a  miftrefs  to  a  wife.  But  he 
was  foon  convinced  that  this  reprefen  tat  ion  was  the 
mere  effe&.of  malice,  as  Pomfret  at  that  time  was  ac- 
tually  married.  The  oppofition,  however,  which  his 
flanderers  had  made  to  him  had  its  effe& ;  for,  be- 
wg  by  this  obliged  to  Hay  in  London  longer  than  he 
intended,  he  catched  the  fmallpox,  and  died  of  it, 
aged  35. 

He  pubhfhed  a  volume  of  his  poems  in  1600,  with  a 
very  model!  and  fenfible  preface.  Two  pieces  of  his 
were  pubhfhed  after  his  death  by  his  friend  Philalethes; 
one  intitled  Reaion,  and  written  in  1700,  when  the 
difputes  about  the  Trinity  ran  high  ;  the  other  Diet 

£ rtf™'!  th?  “  Laft  Epiphany,”  a  Pindaric  ode. 

His  verification  is  not  immuf.cal ;  but  there  is  not  the 
lorce  m  his  writings  which  is  neceffary  to  conftitute 
*  ,  Kr  dlffent|nS  teacher  of  his  name,  and  who 

publnned  fome  rhimes  upon  fpiritual  fubjefts,  occa- 
fioned  fanaticifiu  to  be  imputed  to  him  ;  but  his  friend 
Pnlf  ^  J“ft  cleared  him  from  the  imputation. 

KSr  *"•  ,n““”  °f  h™ 


25%-^’  belong«g  to  the  triandria  clafs  ofPomcerium 
plants  ,  and  m  the  natural  metliod  ranking  under  the  II 
4th  order.  Gramma.  The  calyx  is  bivalved,  and  foa.  PomPei,'\ 

th^  back 3  ‘  Th  the  T?lvda  quadnTld,  and  bearded  on 
the  back.  The  corolla  has  two  unequal  valves;  the 

flmXntS  TlT6’  nh  L°ng  P°'nted  antllera  5  the  ftyle 
fmpL.  I  he  whole  flower  forms  itfelf  into  a  foam 

point,  and  the  corolla  ferves  as  a  covering  to  the  fee/ 
which  is  long,  clear,  and  fmooth.  There  is  only  one 
fpec.es,  viz.  the  Diantholdes.  7  * 

.  Fp^Q:RnJM,  in  Roman  antiquity,  was,  accord¬ 
ing  to  Livy,  that  fpace  of  ground,  both  within  and 

1W  oTh  7  IS’  W,h‘ch  the  augurs>  at  the  firft  build¬ 
ing  of  cities,  folemnly  confecrated,  and  on  which  no 

difices  were  allowed  to  be  raifed.  Plutarch  gives  this 


,  - , . /  ^  uirtwmg  me  pomoenum  : 

nf  ?i  mdUg  a.tfench’  and  threw  into  it  the  firft-frnits 

tore  a  U.lgS’  g°°,d.  cuftom>  or  necelfary  by  na¬ 

ture  and  every  man  taking  a  fmall  turf  of  earth  of  the 

country  from  whence  he  came,  they  cart  them  in  Dro 
mifeuoufly  Then  making  this  trench  their  centre* 
they  defenbed  the  city  in  a  circle  round  It.  After  this’ 
the  founder  yoking  a  bull  and  a  cow  together,  plough 
ed  a  deep  furrow,  with  a  brazen  ploughfoare  roifnd 
the  bounds.  The  attendants  took  care  that  all  the  clods 
fell  inwards,  /.  e.  toward  the  city.  This  furrow  they 
called  pomartum,  and  built  the  wall  upon  it.”- Pi/ 

oiRorne  aCC°Unt’  “  C°  be  underft°°d  a«  fpeaking 

cit/Th/r  ?\Aferr\  fign;^S  to  extend  or  enlarge  a 
haJ’r  t  could  not  be  done  by  any,  but  thofe  who 
had  taken  away  fome  part  of  an  enemy’s  country  in 

/ith  Pl  th‘S  qUallficati°n  was  fometimes  difpenfed 
with.  ^  Pomanum  ,s  quaft  pone  mania,  “  behind  the 

nrrd!0^0//’  fabulous  h'ftor>'»  the  tutelar  deity  of 
PnSprrwUt'treeS-  See  VEatttMNus.  5 
I  UMPEH  (anc.  gegg.),  a  town  of  Campania  near 
Herculaneum,  and  deftroyed  along  with  it  by  the  creat 
eruption  of  Vefimus  in  the  time  of  Titus,  ^ee  Her¬ 
culaneum.  It  is  about  15  miles  from  Naples  and 
fix  or  feven  from  Portici- So  much  has  been  3d  and 

/Pn“mn  °r  the  dlf“ver7  of  this  place,  as  makes  it  un- 
necefoary  tor  us  to  fay  much  :  we  fliall  therefore  only 
give  a  fhort  extra*  on  the  fubjed  from  an  anonymous 
tely  pubhfhed,  annarenfKr 


worh  l^tPl  urrt  j  lubjett  irom  an  anonymous 
-  - -  l  „  ]  telY  Pubhfiied,.  apparently  of  confiderable  merit 

of  i‘fTh,e  Ch“ce  (%8  Dr  Johnfon)  exhibits  a  fyftem  obS/  isTprerty  foua  /  °Ur  ,author  «)’  the  firit ,, 

f  life  adapted  to  common  notions,  and  equal  to’com-  fe/  mmn/  y  fquare,  with  arcades,  after  the  pr e-five  sLei 
tnon  expedations  ;  fuch  a  ftate  as  afford^  plenty  and  inr/Tif  Vlir  rh'S  WaS’  aS**t  ’S  >®aglned,  th t°f  Poland 

tranquillity,  without  exclufion  of  intelleaual  pleafures  q  ^  th  foId,ers :  -  w  r”u 

-  erhaps  no  compofitfon  in  our  language  has  been  of 
tener  perufed  than  Pomfret’s  Chle/  In  1/ Xr 
p^rns  there  is  an  eafy  volubility  ;  the  pleafure  of  fmooth 

SedwT°  /°  the  Ca-’  End  thC  mind  is  not  °P- 
rimenf  KP°?  7OU8’  orintangled  with,  intricate,  fen- 
timent.  He  pleafes  many  ;  and  he  who  pleafes  many 


mufthave  men't.- 

TOMME  ,  or  Pommett-e  ,  in  herrldry,  is  a  crofs 

POMMEL°re  bapS  °r  k'I0bfat  eadl  of  the  ends. 
UMMLL,  or  Pummel,  m  the  manege,  a  piece 

Of  the  Iddle'bo/  maUer  ^  the  t<>P  “nd  {n  th£  IE;ddfc 

PQMMERCULLIA,  in  botany  ;  A  genus  of  the 


,  .  r  ,  :  ^“'3  was,  as  it  is  imagined,  the  °J  r.e^hnd 

bein'g  Lull  L  >”■*«*  “  ”ni“T  5l/$: 

“A  narrow,  but  long  ftreet,  with  feveral  foops  on  each 
fide,  is  now  po-feSly  cleanfed  from  its  rnbbift,  and  in 
good  prefervation.  Each  houfe  has  a  court.  In  fome 
of  them  are  paintings  al  frefco,  principally  ,*n  chiaro 
feuro  ;  and  their  colours  not  in  the  leaft  injured  by  time 
1  he  few  colours  which  the  ancients  knew  were  /traft’ 
ed  only  from  minerals  ;  and  this  may  be  a  fufficient  rea 
fon  for  their  frefonefs.  The  ftre/t  i8  paved  with  /c 
gular  ftones  of  a  foot  and  half  or  two  feet  long,  like 
the  Appian  way.  &  KC 

“In  difeovtring  this  city,  it  was  at  firft  doubted 
whetner  it  were  actually  Pompeii :  but  the  name  in- 
fenbed  over  the  gateway  put  it  beyond  all  doubt.  The 

ikektons, 


p  O  M 


r  .  Ale  Tt  is  faid  th at  many 

pompey  IkeletOtlS  found  wwe  han^endeavouring,  probably  at 

H  had  fpades  in  the'r  hands,  witk  which  they 

Pompona-  firft  t0  clear  away  the  torrent  t  ^  is  fek  at 

“  An  ancient  villa  is  an  elegant  and 

{lance  from  Pompeii.  The  houie  is  reany  __  8 - f  n( 


_  .  1  P  O  N 

L  35 2  J  , ,  .  p,  Dr0Ved  by  philofophical  reafoni  !  Vomponiw 

but  foiemj  caution  did  not)  however,  fave  him ; , - ^ j 

faith.*  P.  r  UD  ag-ajnff  him,  who  did  not 

T  At  .tSid,  find  the  monk,  pro- 

fern  pie  to  ,  ,  wrote  feveral  apologies  for 

cured  his  book  altlumgh  he  i  upon  Incanta- 

it,  to  be  burnt  at  V  n.ce  ^  ^  {hows  in 

and  forcery  ;  and 

it,  that  lie  ,  ,,  f°„.  nccnlt  virtues  in  certain 


it,  that  he  hciievcu  ii  6  ^  oc^jlt  virtues  in  certain 

— . .  77'  ftories  high.  The  pavement  of  he  lays  produced  miraculous  effefts.  He 

fpacious,  but  only  two  ftor  h  8  garble,  and,  men,  by  »bch  t  ^1  of  this;  but  his  adverfanes 

the  chambers perfectly  well.-  gives  a  toT true,  or  free  from  magic- 

when  polifhed,  d  P  Y  r  portici  brought  from  do  not  ad  .  ^  .  {n  lus  grand 

There  is  fome  paint-  Paul  Tom.  ^  J*  but 

this  place,  which  the  y  _  triangular  cellar,  of  climacteric.  ,  ,  itv  a  {ara-e  fum  of  money, 

fog.  Under  the  houfe  is  a  fine  tn  ngidar  ^  one  daughter,  to  v .vhom da  W  a  W difficukiL 

"kick  «ck  r«  3’ found  here.  He  ut.d  »«£  <-*»«•  £L_*  forgo,  to  e.r, 


H:ffi”p*ki“clf“  1»  folnl'on  ol  difficulties 
.  intenfely,  that  he  frequently  forgot  to  ea  . 

a  •  h  yf!eeo  andy  perform  the  ordinary  fundlions  of  na- 
J”' r  „7i.”  Lfliim  tdntod  di,,?a«l.  and  a  laugh- 
ing-ftock  to  every  one,  as  he  h.mfolf  tells  us. 

POMP0NIUS  MELA.  See  Mela. 

POMUM,  an  Apple  ;  a  fpecies  of  feed-veffel,  com- 
pofed  of  a  fucculent  fte(hy  pulp  5  m  the  m.ddle  of  which 
l  generally  found  a  membranous  capfule,  with  a  num 
ber  of  cells,  or  cavities,  for  containing  the  feeds.  Seed- 
veffels  of  this  kind  have  no  external  opening  or  valve. 
At  the  end  oppofite  to  the  foot-ftalk  is  freqaently  _ 
r _ ^niTifvr  nnWeA  hv  the  gardeners  the  eye  of  the  fruit. 


ach  part  is  ioo  leer  iunS,  —  r 
iTju-p  (Ireletons  of  20  perfons  were  found  her., 

filled  Awth  aihe  .  y  .  dMc  hmv  fuch  a  volume  of 

SS^beenthrowno.byVe^^ 

tllXl  7W»,  vol.  ,  p.  98,  &c.  ^Lady 

Conjlanti- 

S8P  75.  &C .  5  d!  Smith’s  Sketch  of  a  Tour  on  the 

Continent,  in  1786  and  1787,  vol.  2.  p.  M°>  'C<  ’  At  the  end  oppolite  to  tne  iooL-it«..->-  »  “--i- 7~y  ■. 

and  Watkins’s  Tour  through  Sf/erand’Itay,&M  ^all  cavity,  called  by  the  gardeners  the  eye  of  th?  fr’“  ' 
POMPEY  the  Geeat,  (Cneins  Pompem  Mag-  WU  uJlicM>  th  «  navel  ”  from its  f an- 

nusl  the  renowned  rival  of  Julius  Cselar.  B  g  refemblance  to  the  navel  in  animals.  Gourd, 

foiled  by  him  at  the  Wife  of  “^efon,  pon.rgr.nste,  P».  >»d  .pplr,  f«™«> 

defraion  of  hi.  crahr,  he  led  to  EgW*  >?,!“£'"  inlt,nces  of  the  fruit  or  feed-vetTel  m  queft.on. 

e8"*""'48 POMPEVS  (Cneius  and  •fo“n'’#C°'S  /ikllkTl  ioiA  fh  for  4 

manded  a  powerful  army  when  they  loft  their _  lUuftr  and  Commerce,  vol.  viii.  and  printed  in  the  year 

father.  Julius  Csefar  purfued  them  into  Spain,  and  J  account  of  a  machine  for  drain- 

feated  them  at  the  battle  of  Munda  in  which  Cue, ns  i79^  ^ *Ming  the  mud.  It  was  com- 
was  flain,  45  B.  C.  Sextus  made  hunfelf  matter  of  mg  ponds  ,  foc;etv,  together  with  a  drawing  and 
Sicily  ;  but  being  defeated  in  the  celebrated  naval  en-  ranmc  chine,  by  Lieutenant-colonel  Danfey. 

gagement  at  A^ium  by  Auguftus  and  Lep.dus .  he  ^^ts  made  fromthe  defeription  of  a  machine 
fled  to  Afia  with  only  7  ftups,  the  remains  of  his  fleet,  T  ^  tleman  near  Taunton  for  many  years  be- 

which  confifted  of  more  than  350  ;  and  from  thenc  ,  y  fupplying  a  cafcade  in  his  pleafure-grounds.— 

unable  to  continue  the  war  he  was  obliged  to  retire  foe  ?  nt  wag  then  lying  atW  ndfor;  and 

to  Lefbos,  where  renewing  the  war  by  rafting  anA™A  ;  y  that  tke  invention  might  be  ufeful  to  fup- 
and  feizing  on’ fome  confiderable  cities,  Marcus  Tmm,  tl  S  and  cafcade  at  Virginia-water,  lie  made_  the 

in  the  intereft  of  Marc  Antony,  gave  him  battle, ,  de-  p  y  1  g  drefented  it  to  the  king,  who  was  graciouf- 
feated  him,  took  lum  prifouer,  and  bafely  put  him  to  mo  ,  p  f  .  In  confequence  of  which, 

death,  35  B.  C.  See  Rome.  -  KfmaieftyTdefire,  a  penftock  on  that  princip  e  was 

PoMplr’s-Pillar.  See  Alexandria,  P.  393.  by  his  majelty  s  Genre,  a  p  ^  nds  in  the 

rOMriLUS,  in  ichthyology,  »  fpec.es  of  Co.y-  “?“'^Tt1«  colonel  think,  the  machine  may 

'ToMPONATIUS  (Peter),  an  eminent  Italian  phi-  be  utefol  in  the  hmJ.  of  men  of  femnee,  .^.e.hK 

,otS“w°  hC™  at  Mantua  H.w»  of  t.W  to  ffc  «*»».  *^^^5^11  be  re- 

a  ftature,  that  he  was  httle  better  than  a  dwarf ;  yet  he  form  veo  y  f  i  current  to  difturb 

pofiefled  an  exalted  genius,  and  was  confidered  as  one  of  gulated  at  P^re,  occafiom  g  mn9  from  the 

the  greateft  philofophers  of  the  age  in  which  he  lived.  He  the  mu  or  ,  experiment  by 

taught  philofophy,  firft  at  Padua  and  afterwards  at  Bo-  furface.  He  fays  he  has  often  made  P 

lcgna,vvith  the  higheft  reputation.  He  had  frequent  dif-  the  model  m  a  tub  of  water  taken 

putations  with  the  celebrated  Acliillini,  whofe  puzzling  _  Of  this  nnachine  we  ha  g.°  andwe  fhall 
objeftions  would  have  confounded  him,  had  it  not  been  from  the  above-mentioned  Traniatt^  ,.^  ^  ^ 

for  Iiis  fkill  in  parrying  them  by  fome  joke.  His  book  now  add  the  defeription 

De  Immort alit ate  Jhinnee,  publifhed  in  151^5  made  a  in  that  work, 
great  node.  He  maintained,  that  the  immortality  of 
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pond  of  fuch  weight  as  ferves  to  fink  it  below  the  furface  of 
!!  the  water.  B  is  the  difeharging  pipe,  laid  through  the 
bank  HI.  C  is  the  joint  on  which  the  pipe  A  turns 
its  form,  which  is  fhown  fig.  2.  D  is  the  ball  or  float, 
which,  fwiiriming  on  the  furface  of  the  pond,  prevents 
the  pipe  A  from  defeending  deeper  than  the  length  of 
the  chain  by  which  they  are  connected.  E  is  a  chain 
winding  on  the  windlafs  F,  and  ferving  to  raife  the  tube ' 
A  above  the  furface  of  the  water,  when  the  machinery 
is  not  in  ufe.  G  is  a  ftage.  HI  is  the  bank,  reprefent- 
ed  as  if  cut  through-at  I,  to  (how  the  tube  B  lying 
within  it.  K  is  a  poft  to  receive  the  tube  A  when 
lowered,  and  to  prevent  its  finking  in  the  mud.  In 
figure  2.  A  is  a  caft  cylinder,  with  a  plate  or  cheek,  B, 
which  is  fattened  to  the  timber  of  the  tube  on  one  fide, 
but  not  on  the  other,  ps  the  part  of  the  cylinder  C  turns 
in  the  hollow  of  the  wooden  tube  when  it  is  immerged. 
A  piece  of  ttrong  foie  leather  is  put  infide  the  brafs- 
plate  B,  to  prevent  leaking. 

PoNn-Weedy  in  botany.  See  Potamogeton. 

PONDICHERRY,  is  a  large  town  of  Afia,  in  the 
peninfula  on  this  fide  the  Ganges,  and  on  the  coatt  of 
Coromandel.  Its  fituation  is  low,  and  the  jfhips  anchor 
about  a  mile  and  a  half  from  it ;  nor  can  the  boats  or 
canoes  come  nearer  it  than  a  mufket-fhot,  on  account  of 
the  breakers,  fo  that  the  blacks  come  in  flat-bottomed 
boats  to  carry  the  men  and  merchandifes  to  the  fleet. 
The  fort  is  200  paces  from  the  fea,  and  very  irregu¬ 
lar  ;  built  with  bricks,  and  covered  with  fine  platter,  re- 
fembling  white  marble*  The  huts  of  the  blacks  lie 
here  and  there,  and  the  walls  are  of  bamboos  mixed  with 
the  branches  of  trees.  The  French  are  greatly  addift. 
ed  to  women,  from  whom  they  catch  difeafes  that  ren¬ 
der  them  pale,  livid,  and  meagre,  with  a  frightful  af« 
pe£t.  However,  feveral  of  the  French  are  married  to 
a  fort  of  Portuguefe  women,  who  are  of  a  mixed  breed, 
being  a  kind  of  Mulattoes.  The  country  about  it  is 
barren,  and  confequently  moll  of  their  provifions  are 
brought  from  other  places.  Their  trade  confrfls  of 
cotton-cloth,  filks,  pepper,  faltpetre,  and  other  mer¬ 
chandifes  that  are  brought  from  Bengal.  With  re¬ 
gard  to  the  religion  of  the  natives;  the  moft  numerous 
are  the  Gentoos  ;  but  there  are  Mahometans  or  Moors 
who  hold  a  great  many  ridiculous  opinions.  The  Gen¬ 
toos  are  of  different  feds,  and  that  of  the  Brahmins  are 
priefts.  The  cuftom  of  women  burning  themfelves  with 
the  bodies  of  their  dead  hufbands  was  very  common, 
but  of  late  much  difcountenanced.  The  flaves  or  fer- 
vants  are  very  numerous,  and  their  chief  food  is  rice. 
This  place  was'taken,  and  the  fortifications  demoliflied, 
by  Colonel  Coote ;  it  was.  reftored  to  the  French  by 
the  peace  of  1763  ;  and  was  retaken  in  the  beginning 
of  the  ’prefent  war  with  the  French  republic.  It  is 
£0  miles  fouth  of  Fort  St  George.  E;  Long.  79.  58. 
N.  Lat.  11.42. 

PONDICG,  an  ifland  of  the  Archipelago,  lying  on 
the  gulph  of  Ziton,  near  the  coatt  of  Negropont.  It 
is  fmali  and  uninhabited,  as  well  as  two  others  that  lie 
near  it. 

PONG-hou  Jjlesy  in  the  province  of  Fo-kien  in 
China,  form  an  archipelago  between  the  port  of  Emouy 
and  the  ifland  of  Formofa.  A  Chinefe  garrifon  is  kept 
bere,  witb  one  of  thofe  mandarines  who  are  called  l'iu~ 
ratty  whofe  principal  employment  is  to.  watch,  the  trad- 
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mg  veiiels  which  pafs  from  China  to  Formofa,  or  from  Pomard 
Formofa  to  China.  I 

As  thefe  ittands  are  only  fand-banks  or  rocks,  the  Port^  ra  j 
inhabitants  are  obliged  to  import  every  neceffary  of  life ; 
neither  fhrubs  nor  butties  are  feen  upon  them ;  all  their  * 
ornament  confifls  of  one  folitary  tree.  The  harbour  i& 
good,  and  fheltered  from  every  wind*;  it  has  from  20} 
to  25  feet  depth  of  water.  Although  it  is  an  uncul¬ 
tivated  and  uninhabited  ifland,  it  is  abfolutely  neceffary 
for  the  prefervation  of  Formofa,  which  has  no  port  ca¬ 
pable  of  receiving  veffels  that  draw  above  eight  feet  of. 
water.  , 

PONIARD,  a  little  pointed  dagger,  very  fharp 
edged  ;  borne  in  the  hand,  or  at  the  girdle,  or  hid  in 
the  pocket.  The  word  is  formed  from  the  French 
poignardy  and  that  from  pctgnee ,  “  handful.” — The  po¬ 
niard  was  anciently  in  very  great  ufe ;  but  it  is  now  in 
a  good  meafure  fet  afide,  except  among  affaffms. — ^ 

Sword  and  poniard  were  the  ancient  arms  of  duelitts  ; 
and  are  faid  to  continue  ttill  fo  among  the  Spa-, 
niards.  The  pra&ice  of  fword  and  poniard  ttill  make  a 
part  of  the  exercife  taught  by  the  matters  of  defence. 

PONS,  a  town  of  France,  in  Saintonge,  very  famous 
in  the  time  of  the  Huguenots.  It  is  feated  on  a  hill, 
near  the  river  Snigne,  10  miles  from  Saintes.  W.  Long, 
o.  30.  N.  Lat.  4 5.  36. 

PONT-du-gard,  is  a  bridge  of  France,  in  Lower 
Languedoc,  built  over  the  river  Gardon,  which  ferved 
for  an  aquedu<tt.  It  is  a  very  remarkable  and  a  mott 
magnificent work,  and  was  raffed  by  the  ancient  Romans. 

It  confifts  of  three  bridges,  one  above  another  ;  the  up- 
permoft  of  which  was.  the  aquedudl,  to  convey  water, 
to  the  city  of  Nifmes,  which  is  eight  miles  to  the  fouth.  ' 

They  are  altogether  192  feet  high,  and  the  uppermott 
580  feet  long.  They  are  conftru£ted  between  tw  o  rocks. 

E.  Long.  4.  26.  N.  Lat.  43.  58. 

PONTEDERIA,  in  botany  :  A  genus  of  the  mo- 
nogynia  order,  belonging  to  the  hexandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
fixth  order,  Enfatx.  The  corolla  is  monopetalous,  fex- 
iid,  bilabiate ;  there  are  three  ftamina  inferted  into  the 
top,  and  three  into  the  tube  of  the  corolla  ;  the  cap- 
fule  is  bilocularT 

PONTEFRACT,  or  Pomfret,  a  town  of  the 
Weft  Riding  of  Yorkfhire  in  England,  fituated  on  the 
river  Are.  ^  It  is  faid  to  take  its  name  from  a  broken 
bridge,  which  is  fuppofed  to  have  been  laid  anciently 
over  that  marihy  fpot  called  the  Viiajh .  Here  are  the 
ruins  of  a  noble  old  cattle,  where  Richard  II.  was 
barbaroufly  murdered,  and  two  of  Edward  V.’s  uncles. 

The  collegiate  chapel  of  St  Clement,  which  had  a 
dean,  three  prebendaries,  &c.  fis  ftilj  diftinguifliable 
in  it.  This  town  has 'a  gooff  market,  and  fairs  for 
horfes,  fheep,  and  other  cattle.  It  is  a  corporation, 
governed  by  a  mayor,  recorder,  aldermen,  and  bur- 
geffes,  and  gives  title  of  earl  to  the  family  of  Fermor. 

In  the  reign  of  Queen  Elizabeth,  200I.  was  Left  by 
George  Talbot,  earl -of  Shrew  ffury,  ter  be  lent  f<?r  ever, 
at  5  1.  a  time,  on  proper  fecurity,  for  three  years,  to 
the  poor  artificers  of  the  town ;  and  Thomas  Went¬ 
worth,  Efq;  anceftor  to  the  marquis  of  Roclano*- 
ba my  left  260  L  to  the  charity-fchool.  A  branch*  of 
the  great  Roman  military  way  called  Erminftreet ,  whick 
paffed  from  Lincoln  to  York,  may  be  traced  betwixt 
T  y  i  \  l- >  tlu# 
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P  O  N  C  354  I.,  an  aperture,  in  order  to  facilitate 

town  and  Doncafter.  The  adjacent  country ^ fields  P  ^  ^  ^  where  the  rIver  ft  Ugh  The 

plenty  of  limeilone,  together  with  liquorice  and  llorrets.  ^  ^  ^  ftrects  are  narrow  and  ffi-bu.It. 

W.  Long,  i  v|- N.  Lat.  53-  „rfon  k  formerly  contained  feveral 


Pontus. 


PONT  IFE X,  Pon tiff/  or  H&&.  * 
who  has  the  fuperintendance  and  direction  o,  divine 
worlhip,  as  the  offering  of  facrifices  and  other  rehgmus 
folemnities.  The  Romans  had  Y  ^ 
and  over  thefe  a  fovere.gn  pontiff,  or  pontifex  max. 
mus,  inftituted  by  Numa,  whofe  funftion  it  was  to 
prtfcribe  the  ceremonies  each  god  was  to  beworffi.p- 
ped  withal,  compofe  the  rituals,  direct  the  veftals,  and 
for  a  good  while  to  perform  the  bufinefs  of  auguij, 
till,  on  fome  fuperftitious  occafion,  he  was  prohibited 
intermeddling  therewith.  The  office  of  the  college  of 
pontiffs  was  to  affift  the  high-prieft  in  gmng  judgment 
m  all  caufes  relating  to  religion,  inquiring  into  the 
lives  and  manners  of  the  inferior  pnefts,  and  pumffi- 
ing  them  if' they  faw  occafion,  &c.  The  Je^s  L°°  1  ! 
their  pontiffs  ;  and  among  the  Romamlls,  the  popens 
flill  ftyled  the  fovereign  pontiff.  • 

PONTIFICATE,  is  ufed  for  the  date  or  dignity 
of  a  pontiff  or  high-prieft  ;  but  more  particularly  m 
modern  writers  for  the  reign  of  a  pope. 

PONTIUS  (Pilate.)  See  Pilate. 

PONTON,  or  Pontoon,  m  war,  a  kind  oi  tlat 
bottomed  boat,  wbofe  carcafe  of  wood  Ls  lined  within, 
and  without  with  tin  :  they  ferve  to  lay  badges  over 
rivers  for  the  artillery  and  army  to  march  over.  I  he 
French  pontoons,  and  thofe  of  moft  other  poweis,  aie 
made  of  copper  on  the  outfide:  though  thefe  coll  more 
at  firft,  yet  they  laft  much  longer  than  thofe  of  tin  t 
and  when  worn  out,  the  copper  fells  nearly  for  as 
much  as  it  coft  at  firft ;  but  when  ours,  are  rendered 
nfelefs,  they  fell  for  nothing.  Our  pontoons  are  21 


It'fonnerly  contained  feveral  churches  and  convent.  It 
is  1 7  miles  fouth  cf  Viviers,  and,  55  nortfoeaft  of  Mont¬ 
pelier.  E.  Long.  4.  46-  LaV  44-i3- 
*  PONTUS,  tlie  name  of  an  ancient  kingdom  ot  Ah a, 
originally  a  part  of  Cappadocia ;  bounded  on  the  eaft 
by  ^Colchis,  on  the  weft  by  the  river  H.tlys,  on  .lie 
north  by  the  Buxine  Sea,  and  on  the  foutli  by  Arm*  , 

■a  Minor.  Some  derive  the  name  of  Pont  us  from  the  Etymology 
neighbouring  fea,  commonly  called  by  the  Latitisv~£W«.r  the 

wlio  imparted  his  name  both  to  the  country  and  the 
fea  •  but  Bochart  deduces  it  from  the  Phoenician  word 
botno,  fignifying  a  filberd,  as  if  that  nut  abounded  re¬ 
markably  in  this  place.  But  tins  derivation  feems  to 
be  very  far  fetched  ;  and  the  common  opinion,  that  the 
country  derived  its  name  from  the  fea,  feems  by  far  the 
moft  probable.  The  kingdom  was  divided  into  three 
parts  ;  the  firft,  named  Pontus  GalaUcus,  extending  from 
the  river  Halys  to  the  Thermodon  ;  the  fecond,  named 
Pontus  Polemonaicus,  extended  from  the  Thermodon  to. 
the  borders  of  Pontus  Cappadockus  ;  and  this  laft  extend¬ 
ed  from  Pontus  Polemonaicus  to  Colchis,  having  Ar¬ 
menia  Minor  and  the  upper  ftream  of  the  Euphrates 

for  its  fottthern  boundary.  „  r. 

It  is  commonly  believed,  that  the  firft  inhabitants  of 
Pontus  were  defeended  from  Tubal;  but  in, procela or 
time  mixed  with  Cappadocians,  Paphlagonians,  and 
other  foreign  nations,  befides  many  Greek  colonies, 
which  fettled  in  thofe  parts,  and  maintained  their  liberty 
till  the  time  of  Mithridates  the  Great  and  Pharnaces.  % 
The  firft  kins'  of  this  country  whom  we  find  mentioned 


nfelefs,  they  fell  for  nothing.  Our  pontoons  are  21  1 “  ”™J ^ ,  who7  liad  the  crown. bellowed  the  firft 

feet  long,  five  feet  broad,  and  depth  w.thimtwo  feet  1.5  » >  ^ '  »  A,)  TW  next  Rhode- king. 


inches.  ,  . 

Pontoo n -Carriage,  is  made  with  two  wheels  only, 
and  two  long  fide-pieces,  whofe  fore-ends  are  fupport- 
ed  by  a  limber  ;  and  ferves  to  carry  the  pontoon,  boards, 
crofs-timbers,  anchors,  and  every  other  tiling  neceflary 
for  making  a  bridge. 


on  him  by  Darius  (  a  )  Hyftafpes.  The  next  was  Rhode- king, 
bates,  who  reigned  in  the  time  of  Darius  Nothus.  After 
fom  came  Mithridates,  who,  refilling  to  pay  the  ufual 
tribute  to  the  Perfians,  was  defeated  by  Artaxerxes 
Mnemon  ;  but  a  peace  was  foon  after  concluded  by  the 
-  makinir  a  brickre  .  mediation  of  Tiffaphernes.  Befides  this,  we  hear  no- • 

Pomofu-Bndge,  'is  made  of  pontoons  flipped  into  thing  of  him  ferther  than  that  he  wai 
the  water,  and  placed  about  five  or  fix  feet  afunder  t  prifoner  by  Clearchus  afterwaids  tyrant  of  Heraclea,. 
each  faftened  with  an  anchor,  when  the  river  has  a  and  obliged  to  pay  a  large  funn l  for  Ins  t  •  who.M.fori- 

flrong  current ;  or  to  a  ftrong  rope  that  goes  acrofs-the  Mithridates  1,  was  fucceeded  by  A  ’  d  t  ,  u 

riverf  running  through  tbe  rings  of  the  pontoons.  Each  being  appointed  by  Artaxerxes  Roverno  of  Lyd  a, 
boat  has  an  anchor,  cable,  baulks,  and  chelb.  The  Ionia,  and  Phrygia,  employed  the  forces  that  were  uru 
baulks  are  about  fivoor  fix  inches  fquare,  and  21  feet  der  his  care  in  the  extending  of  his  own  domimom,and 
Jpng.  The  chefts  are  boards  joined  together  by  wooden  fubdumg  thofe  o£  his  natural  prince.  -  S 

bars,  about  three  feet  broad  and  12  feet.  long.  The-  Perfia  fent  one  Autophrodates  agamft  him  ;  u  - 
baulks  are  laid  acrofs  the  pontoons  at  fome  didance  barzanes,  having  with  great  promotes  prevailed  on  *  ~ 
from  one  another,  and  the  chefk  .upon  them  joined  filaus  and  Timothaeus  the  Athenian  to  come  o  is  a  - 
clofe  ;  which  makes  a  bridge  in  a  very  fhort  time,  ca-  hftance^  obliged  Autophrodates  to  retire.  e  eiv 
-  -  —  ‘  *  ’  rewarded  Agefilaus  with  a  great  funv  of  money,  and 

bellowed  on  Timothseus  the  cities  of  Seftos  and  AbydoSj. 
which  he  had  lately  taken  from  the  Perfians.  He  ufea 
his  utmoft  endeavours  to  reconcile  the  Lacedemonians 
and  Thebans ;  but  not  being  able  to  bring  the  latter? 
p  ta 


pable  of  fupporting  any  weight., 

PONT  St  Esprit,  is  a  town  of  France,  in  Langue¬ 
doc,  in  the  dioeefe  of  Ufez..  It  is  feated  on  the  river 
Rhone,  over  which  is  one  of  the  fined  bridges  in  France* 
It  is  840  yards  long,  and  confids  of  26  arches.  Each 


(a)  This  country,  together  with  the  adjacent  provinces,  was  in  different  periods  under  the  dominion  ^  ^  e 
Adyrians,  Medes,  and  Perfians ;  the  lad  of  whom  divided  Cappadocia  into  fatrapies  or  governments,  an  t 
flowed  that  divifion  which  was  afterwards  called  Pontus  on  one  of  the  ancedors  of  Mithrjdates.  This  regulation 
was  effected  in  the  reign  pf  Darius  the  foa  of  Hyftafpes,  and  has  been  regarded  as  the  date  of  the  kingdom. 
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to  any  reafonable  terms,  he  affifted  the  Lacedemonians 
'  with  vaft  fums  of  money.  The  Athenians  fhowed  fo 
much  refpe6t  for  this  prince,  that  they  not  only  made 
•him  free  of  their  city,  but  granted  both  him  and  his 
children  whatever  they  afked  of  them.  He  was  mur¬ 
dered  in  the  28th  year  of  his  reign  by  one  Mithridates, 
whom  authors  fuppofe  to  have  been  his  fon.  This 
happened  at  the  time  that  Alexander  the  Great  invaded 
Aiia,  fo  that  Pontus  for  a  time  fell  under  the  power  of 
the  Macedonians. 

In  the  reign  of  Antigonus,  Mithridates  the  fon  of 
Ariobarzanes  fhook  off  the  Macedonian  yoke  ;  the  par¬ 
ticulars  of  which  event  are  related  as  follow.  Antigo¬ 
nus  having  dreamed  that  he  had  a  field  in  which  gold 
grew  after  the  manner  of  corn,  and  that  Mithridates 
Tcut  it  down  and  carried  it  into  Pontus,  began  to  be  very 
jealous  of  him,  and  ordered  him  to  he  put  .to  death 
privately.  But  Mithridates,  having  got  notice  of  the 
king’s  intention,  withdrew  into  Paphlagonia,  attended 
•Only  by  fix  horfemen.  Here,  being  joined  by  many 
others,  he  poffeffed  himfelf  of  Ciniatum,  a  flrong  hold 
fituated  near  mount  Olgafys  ;  from  whence,  as  his  army 
continually  increafed,  he  made  an  irruption  into  Cap¬ 
padocia  ;  and  having  driven  the  commanders  of  Anti¬ 
gonus  from  that  part  which  borders  upon  Pontus,  he 
■entered  his  paternal  kingdom,  which,  in  fpite  of  the 
utmoft  efforts  of  Antigonus,  he  held  for  the  fpace  of 
26  years,  and  tran  knitted  to  his  poflerity. 

Under  the  reigns  of  Mithridates  III.  Ariobarzanes  II. 
and  Mithridates  IV.  the  immediate  fucceffors  of  Mitliri- 
dates  II.  nothing  remarkable  happened.  But  Mithri*- 
dates  V.  made  war  on  the  inhabitants  of  Sinope,  a  city 
on  the  coail  of  Paphlagonia.  He  made  himfelf  matter 
of  all  the  adjacent  places ;  but  finding  the  whole  penin- 
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country ;  that  he  fhould  in  like  manner  evacuate  Pa-  Pontm, 
plilagonia,  and  fend  back  fuch  as  he  had  from  thence  1 
carried  into  flavery  ;  that  he  fhould  reftore  to  Ariarathes 
all  the  places  which'  he  had  taken  during  the  war,  the  1 
hoflages  of  both  kings,  all  their  prifoners  without  ran- 
fom,  and  moreover  fhould  deliver  up  to  them  fuch  of 
their  fubje&s  as  from  the  firft  breaking  out  of  the  war 
had  fled  to  him  ;  that  he  fhould  return  to  Morzias,  a 
petty  king  in  thefe  parts,  and  to  Ariarathes,  900  ta¬ 
lents  which  he  had  feized  in  the  war,  and  pay  down  300 
more  to  Enmenes  as  a  fine  for  invading  his  dominions 
without  provocation.  Mithridates,  king  of  Armenia, 
having  in  this  war  joined  Pharnaces,  was,  by  the  articles 
of  the  treaty,  obliged  to  pay  300  jtalents  to  Ariarathes 
for  having  affifted  his  enemy  contrary  to  an  alliance  at 
that  time  fubfifting  between  them.  Soon  after  Pharnaces 
died,  and  left  the  kingdom  to  his  fon  Mithridates  VI. 
more  weakened  by  this  peace  than  by  the  moil  deflrcc- 
tive  war.  y 

The  new  king  entered  into  an  alliance  with  the  Ro-  His  fon 
•mans,  and  proved  fuch  a  faithful  friend,  that  he  wafe  en:ers>  int* 
rewarded  by  the  fenate  with  Phrygia  Major,  and  ho-^idfthe 
noured  with  the  title  of  the  friend  and  ally  of  the  people  Romans, 
of  Rome.  After  a  long  and  profperous  reign,  he  was 
murdered  by  fome  of  his  intimate  acquaintance,  and 
was  fucceeded  by  his  fon  Mithridates  VII.  furhamed 
the  Great .  ^  g 

The  new  prince,  though  not  exceeding  13  years  of  Mithrida* 
age,  began  his  reign  with  moil  inhuman  a&s  of  cruelty  ter  the 
to  his  mother  and  nearefl  relations.  His  father,  by  his  Great  a 
lafl  will,  had  appointed  him  and  his  mother  joint  heirs  prinCC. 
to  the  kingdom  5  but  he,  claiming  the  whole,  threw V 
her  into  prifon,  where  fhe  foon  died  through  the  hard 
ufage  fhe  met  with.  Thofe  to  whom  the  care  of  his 


puiui-  mv  mvt  vYim.  jl  iiuit  tu  wiium  uie  care  or  ms 

fula,  on  which  Sinope  itfelf  flood,  well  fortified  and  gar-  education  was  committed,  obferving  him  to  be  of  a 
riioned,  not  only  by  the  inhabitants,  but  by  their  allies  cruel  and  unruly  temper,  made  various  attempts  on  his 
the  Rhodians,  he  abandoned  the  enterprife.  ^ i  r  L ^  n  ■’  1  1  ^ 
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wards  proved  a  great  friend  to  the  Rhodians,  and  af¬ 
fifted  them  with  money  to  repair  the  Ioffes  they  had 
fudained  by  an  earthquake.  He  entered  alfo  into  a 
ftri&  alliance  with  Antiochus  the  Great,  who  married 
one  of  his  daughters  named  Lac  dice* 

After  the  death  of  Mithridates  V.  his  fon  Pharnaces  I. 
attacking  the  city  of  Sinope,  unexpe&edly  took  it  by 
florm.  On  this  the  Rhodians  fent  ambaffadors  to  Rome, 
complaining  of  the  behaviour  of  the  king  of  Pontus ; 
but  Pharnaces  was  fo  far  from  being  intimidated  by 
their  threats,  that  he  invaded  the  territories  of  Eumenes 
their  great  ally.  The  latter  fent  ambaffadors  to  Rome, 
and  entered  into  an  alliance  with  Ariarathes  king  of 
Cappadocia.  Pharnaces,  in  his  turn,  fent  ambaffadors 
to  Rome,  complaining  of  Eumenes  and  Ariarathes  ; 
upon  which  fome  Romans  were  fent  into  Afia  to  inquire 
into  the  ffate  of  matters.  Thefe  found  Eumenes  and 
his  affociates  willing  to  accommodate  the  difference,  but 
Pharnaces  in  a  quite  oppofite  difpofition,  which  they 
accordingly  reported  at  Rome. 

In  tlie  mean  time  a  war  was  Commenced  between 
Eumenes  and  Pharnaces  5  but  the  latter,  being  difap* 
pointed  of  affiflance  from  Seleucus  king  of  Syria,  whom 
the  Romans  would  not  allow  to  join  him,  was  at  lad 
forced  to  fue  for  peace  ;  which  was  granted  him  upon 
the  following  conditions  :  That  he  fhould  forthwith 
withdraw  his  forces  from  Galatia,  and  difannul  all -en¬ 
gagements  and  alliances  with  the  inhabitants  of  that 


life,  but  could  never  effed  their  defign,  as  "the  king 
was  always  on  his  guard,  and  armed,  in  that  tender  age, 
againft  all  kind  of  treachery,  without  fhowing  the  lead 
diffidence.  ^ 

In  his  youth  Mithridates  took  care  to  inure  himfelf  His  extra- 
to  hardfliips,  puffing  whole  months  in  the  open  air,  *  binary 
employed  in  the  exercife  of  hunting,  and  often  taking  (lualllic** 
his  red  amidft  the  frozen  fnow.  When  he  came  of  age, 
he- married  his  lifter  named  Laodtce ,  by  whom  He  had  a 
fon  named  Pharnaces .  After  this  he  took  a  journey 
through  many  different  kingdoms  of  Afia,  having  no¬ 
thing  lefs  in  view  than  the  whole  continent.  He  learned 
their  different  languages,  of  which  he  is  faid  to  have 
fpoken  22;  took  an  edimate  of  their  drength ;  and 
above  <all  viewed  narrowly  their  drong  holds  and  forti¬ 
fied  towns.  In  this  journey  he  fpent  three  years  ;  du¬ 
ring  which  time,  a  report  being  fpread  abroad  that  he 
was  dead,  his  wife  Laodice  had  a  Criminal  converfation 
with  one  of  the  lords  of  her  court,  and  had  a  fon  by 
him.  When  her  hufband  returned,  flie  prefented  him 
with  a  poifoned  bowl ;  but  Mithridates  had  accudomed  * 
himfelf  to  take  poifon  from  his  infancy,  fo  that  it  had 
now  no  other  effect  than  to  Laden  the  deftru&ion  of  his 
wife,  which  very  foon  took  place,  together  with  all 
thofe  who  had  been  any  way  acceffory  to  her  difloyalty 
and  incontinence. 

The  king  now  began  to  put  in  execution  his  fchemes 
of  conqueft.  However,  he  certainly  tCok  the  w/ong 
method  by  attacking  ffrft  thofe  nations  which  were  im«r 
~  Y  y  z  mediately 
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ercateft  kindneft,  and  Laodlee  the  wife  ofMl 
even  confirmed  the  deceit  by  her  oath.  But  m  the  )4 
mean  time  Mithridates  having  got  intelligence  Ox  the  rte  deceit 
plot,  rent  notice  of  it  by  Gordius  to  the  Romans,  foex^r 
that  the  impofture  was  loon  known  at  Rome  alfo.  1  he  ■  ■ 

conference  of  this  was,  that  the  fenate  commanded 
Mithridates  to  relinquifh  Cappadocia,  and  Nicpmeoes 
that  part  of  Paphlagpnia  which  he  poffcffed  ;  demai  ing 
both  thefe  countries  free.  The  Cappadocians  protected 
that  they  could  not  live  without  a  king;  upon  which 
they  were  allowed  to  choofe  one  of  their  own  nation. 
.Mithridates  ufed  all  his  intereft  iu  favour  of  Gordiu*; 
but  he  being  excluded  by  the  Romans,  One  Anobarfcanes 

married  to  the  fitter  of  Mithridates,  tne  latter  Z 1  rf of en  by  the  majority  of  votes.  .  »J 

.affaffin  to  difpatch  Ariarathes,  after  which  he  thought  wascho  y  !•>  g  ^  fcnt  ;nto  Cappa- Anab«- 

he  might  fucceed  beUeriuhisdefigns.  After  die  death  Jo  e^rceUt^  ^  ambaffndor, 

real  intent  of  his  coming  .was  to  difappomt  the  ambitious,  hrone  of 
defiffiis  of  Mithridates.  With  an  handful  of  forces  heCappadoci* 
defeated  a  numerous  army  of  Cappadocians  and  Anne. 
nians  commanded  by  Gordius,  and  fettled  Ariobarzanes  jrjven  out 
on  the  throne.  But  no  footer  _  was  Sylla  gone  thaaby  Mrhri* 
Mitliridates  ftirred  up  Tigrar.es  king  of  Armenia  agamtt  dates, 
Ariobarzanes,  who,  without  making  any  reffftance,  fled 
to  Rome,  anATigranes  reftored  the  kingdom  to  Ana. 
rallies  the  for.  of  Mithridates.  At  the  fame  time  died 
the  king  of  Bithynia  ;  upon  which  Mithridates  nnme- 
diatelv  invaded  that  country,  and  drove  out  Nicomedes 
the  natural  fon  of  the  late  king.  But  the  expelled  pnnee, 
having  fled  to  Rome,  and  being  afliited  by  that  power¬ 
ful  republic,  the  king  of  Pontus  was  loon  obliged  to 
abandon  Bithynia  and  Cappadocia.  ,  . 

The  Romans  now  being  exceedingly  jealous  of  tne 
power  and  ambition  of  Mithridates,  refolved  to  hum  ^  Wxr 
him  at  all  events.  For  this  purpofe  they  fent  ambaf-.^e  r, ^ 
fadors  to  the  kings  of  Bithynia  and  Cappadocia,  de- mint* 
firing  them  to  make  frequent  inroads  into  the  neigh¬ 
bouring  territories  of  Mithridates,  and  behave  there  us 
they  pleafed  ;  alluring  them  of  powerful  afiiftar.ee  in 
cafe  they  Ihould  have  occafion.  Ariobarzanes  could  not 
by  any  means  be  induced  to  provoke  fo  powerful  a 
neighbour  ;  but  Nicomedes  being  induced,  partly  by 
promifes  and  partly  by  menaces,  to  comply,  enured 
Pontus,  where  he  iaid  wafte  whole  provinces  with  nre 
and  fword.  Mithridates  complained  to  the  Roman  le¬ 
gates  :  but  they  replied,  that  he  himfelf  had  been  the 
firft  aggreffor ;  that  Nicomedes  had  only  paid  him  m 
his  own  coin,  and  that  they- would  not  allow  him  to  17 

hurt  their  friend  and  ally.  Upon  this  Mithridates, 
entering  Cappadocia  with  a  numerous  army,  put  to  flight  ^  ^ 
the  united  forces  of  Ariobarzanes  and  Altimue  the  Ro-  n;us> 
man  legate ;  thus  making  himfelf  once  more  mafter  of 
this  kingdom.  In  the  mean  time  he  fent  ambaffadors 
to  Rome,  complaining  of  the  proceedings  of  Nicomedes  : 
but  his  ambaffadors  met  with  a  very-  indifferent  recep¬ 
tion  ;  being  enjoined  to  tell  their  mafter,  that  he.  mufl 
either  reftore  the  kingdom  of  Cappadocia  to  Anobar- 
zanes,  and  make  peace  with  Nicomedes,  or  be  accounted 
an  enemy  of  the  Roman  people.  With  this  anfwer  they 
were  commanded  to  depart  the  city  that  very  day,  and 
told  that  no  more  ambaffadors  could  be  admitted  till 
fuch  time  as  their  commands  were  obeyed. 

In  the  mean  time  both  parties  prepared  for  war ► 

The  Roman  legates  in  Alia  drew  together  all  the  forces 
they  could  mufter  in  Bithynia,  Cappadocia,  Paphlago- 
and  Galatia ;  and,  being  joined  by  Cafiius  governor 

% 


mediately  under  the  protection  of  Rome,  and  thus  at 
'  once  Drovokino-  that  powerful  people  to  fall  upo  t  hint. 

He  began  with  Paphlagonia,  which  die  Romans  had 

declared  a  free  ftate.  This  country  he  eafily  reduced, 
and  divided  between  himfelf  and  Nicomedes  king  of 
•Bithynia,  at  that  time  his  ally.  The  Romans  remon- 
ftrated  ;  but  Mithridates,  mftcad  of  paying  any  rega 

•  to  thei;  remonftrances,  invaded  Galatia  which  was  im¬ 
mediately  under  their  protection.  1  bis  he  alfo  reduced, 

•  «nd  then  turned  his  cy«  on  Cappadocia.  But  as  the 
kingdom  of  Cappadocia  was  at  that  time  field  by  An* 
rathes,  who  was  a  great  favourite  of  the  Romans,  and 
married  to  the  fitter  of  Mithridates,  the  latter  hired jn 

It 
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Ha/  cf  Ariarathes,  Cappadocia  was  invaded  by  Nicomedes 

1  kincr  of  Bithvnia,  who  drove  out  the  fon,  and  married 
the°widow  of  Ariarathes.  This  gave  Mithridates  a 
plaufible  pretence  for  invading  Cappadocia ;  winch  he 
inftantly  did,  and  drove  Nicomedes  quite  out  ot  the 
country-.  Thus  Mithridates  gained  conliderable  repu¬ 
tation,  not  only  a3  a  warrior,  but  as  a  juft  and  ^ood- 
natured  prince  ;  for  as  it  was  not  know-n  that  be  had  any 
hand  in  the  murder  of  Ariarathes,  every  onejmagmed 
that  he  had  undertaken  tlic  war  againft  Nicomedes, 
merely  to  revenge  the  quarrel  of  his  nephew,  and  to  re¬ 
ftore  him  to  his ’right.  To  keep  up  the  farce  a  little 
longer,  Mithridates  ad ually  withdrew  his  troops  ©ut  of 
ihe° country,  and  left  the  young  prince  mafter  of  th<? 
kingdom.  In  a  fhort  time,  however,  he  began  to  prefs 
the  young  king  of  Cappadocia  to  rccal  the  affafiin  Gor¬ 
dius,  who  had  murdered  his  father  :  but  this  the  king 
cf  Cappadocia  refufed  with  indignation;  and. Mithri¬ 
dates,  being  determined  on  a  quarrel  at  all  events,  took 
the  field  with  an  army  of  80,000  foot,  io,oco.  horfe, 
and  6co  chariots  armed  with  feythes.  W  ith  this  force 
he  imagined  he  fhould  cariyr  all  before  him  :  but  finding 
the  king  of  Cappadocia  ready  to  oppofe  him  with  a 
force  no  way  inferior  to  his  ow-n,  he  had  reeourfe  to 
Affaf&nates  treachery  ;  and  inviting  his  nephew^  to^  conference, 
his  own  ce*  ftabbed  him,  in  the  fight  of  both  armies,  with  a  dagger 


which  he  had  concealed  in  the  plaits  of  his  garment. 
This  barbarous  and  unexpe&ed  piece  of  treachery  had 
fuch  an.  efte&  on  the  Cappadocians  that  they  threw 
down  their  anus,  and  fuffered  Mithridates,  without  op- 
pofition,  to  feize  upon  all  their  ftrong  holds.  re- 
figned  the  kingdom,  however,  to  his  fan,  a  child  of 
eight  years  of  age.  The  care  of  the  young  prince,  and 
of  the  whole  kingdom,  he  committed  to  Gordius ;  but 
the  Cappadocians,  dffdaining  to  be  ruled  by  fuch  a 
fcandalous  affaffin,  placed  on  the  throne  the  bi  other  of 
Ariarathes,  who  had  kept  himfelf  concealed  in  fome  part 
of  Afia.  His  reign,  however,  was  of  ihort  duration  ; 
he  being  foon  after  driven  out  by  Mithridates,  and 
the  Cappadocians  again  reduced.  The  unhappy  prince 
died  of  grief ;  and  in  him  ended  the  family  of  Pharnaces, 
who  had  ruled  Cappadocia  from  the  time  of  Cyrus 
the  Great. 

•V" - -  Nicomedes,  king  of  Bithynia,  being  now  greatly 

uTma^at-”  a^ra^  Mithridates,  and  fuppofmg  that  his  own  domi- 
tempts  to  would  next  fall  a  prey  to  the  ambitious  conqueror,, 

deceive  the  fuborned  a  youth  of  a  comely  and  majeftie  afpeft  to 
pretend  that  he  was  a  third  fon  of  Ariarathes,  to  go  to 
Rome,  and  demand  the  kingdom  of  Cappadocia  as  his 
juft  right.  He  was  received  by  the  fenate  with  the 
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cf  Afia,  took  the  field  againft  Mithridates  in  the  year 
89  B.  C-  They  divided  their  army  into  feveral  final! 
bodies :  Caftius  encamped  on  the  confines  of  Bithynia 
and  Galatia  ;  Manius  Aquilius  with  his  body  pofTefTcd 
himfelf  of  the  avenues  leading  from  Pontus  iuto  Bithy- 
rda  ;  Quintus  Oppius  fecured  the  entrance  into  Cappa¬ 
docia  ;  and  the  admirals  Minucius  Rufus  and  C.  Popi- 
lius  lay  with  a  fleet  of  300  fail  at  Byzantium*  to  pre¬ 
vent  the  enemy  front  entering  the  Euxine  fea.  Each 
of  the  generals  had  under  his  Command  an  army  of 
40,000  men  ;  befides  a  body  of  $0,000  foot  and  6coo 
borfe  brought  to  their  afliftance  by  Nicomedes. 

On  the  other  hand,  Mithridates  having  invited  feveral 
of  the  neighbouring  nations  tg  join  him,  coUe&ed  an 
army  of  250,00a  foot,  50,000  horfe,  130  chariots 
armed  with  fdythes ;  behdes  300  (hips  and  loo  galleys. 
Part  of  this  force  he  detached  againft  Nicomedes ;  and 
Utterly  defeated  him,  though  much  fuperior  in  number, 
as  he  was  taking  pofteflion  of  an  advantageous  poll  by 
order  of  Cafiius.  Another  part  he  detached  agaiiift 
Manius  Aquilius,  whom  he  alio  defeated  with  the  loft 
of  10,000  killed  on  the  fpot,  and  3000  taken  prifonei*  ; 
on  which  the  other  Roman  generals  abandoned  their 
polls,  the  fleet  alfo  difperfed,  and  moftof  the  fh*ps  were 
either  taken  or  funk  by  the  admirals  of  Mithridates.  . 

The  king  of  Pontus  now  refolving  to  improve  the 
opportunity,  and  drive  the  Romans  entirely  out  of  A- 
fia,  over-ran  all  Phrygia,  Myiia,  Afia  Proper,  Caria, 
Lycia,  Pamphylia,  Paphlagonia,  and  Bithynia,  with  all 
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contributing  large  turns  towards  the  defraying  the  r*-  Pontn*. 
pence*  of  the  war  ;  by'  which  means  he  became  pofTeJed  ~~~ v— ^ 
of  fuch  treafures  as  enabled  him  to  keep  feveral  nume¬ 
rous  armies  in  the  field  for  five  years  without  levying 
any  taxes  011  his  fubjefb.  As  many  Roman  citizens 
were  difperfed  in  the  provinces  which  Mithridates  had 
iubdued,  lie  confidered  thefe  as  fo  many*  fpies  who  would 
not  fail  to  fend  an  account  of  his  proceedings  to  Rome:  2t 

for  which  reafon  he  refolvtd  to  cut  them  all  off  at  once  Cruelly 
by  a  general  lhailacre  ;  which  barbarous  policy,  it 
faid,  had  never  been  heard  of  till  his  time,  but  has  been  mans 
fince  praflifed  by  other  nations.  He  difpatched  private  Afia. 
letters  to  all  the  governors  and  magiftrates  cf  the  cities 
where  the  Romans  refided,  enjoining  them  on  pain  of 
death,  and  the  entire  definition  of  their  country,  to 
caufe  all  the  Italian  race,  women  and  children  not  ex¬ 
cepted,  to  be  murdered  on  the  30th  day  from  the  date 
of  his  letters,  and  to  let  their  bodies  lie  unburied  in  the 
open  fields.  One  moiety  of  their  goods  was  to  be  for¬ 
feited  to  the  king,  and  the  other  bellowed  as  a  reward 
on  the  aflafllns.  Whatever  flave  murdered  his  mailer 
was  to  receive  his  liberty,  and  one  half  of  the  debt  was 
to  be  remitted  to  the  debtor  that  fhould  kill  his  credi¬ 
tor.  Whoever  concealed  an  Italian,  under  any  pretence 
whatever,  was  to  be  puuiihed  with  immediate  death. 

On  the  fatal  day,  all  the  gates  of  the  cities  being  fhut, 
and  the  avenues,  kept  with  folditrs,  the  king's  orders 
were  proclaimed,  which  caufed  an  univerfal  horror,  not 
only  among  the  unhappy  vi£lims  themfelves,  but  among 


the  relb  of  the  countries  which  had  either  belonged  to  or  thofe  who  had  any  feelings  of  humanity'*  at  feting  tht/m 
fided  with  the  Romans,  as  far  as  Ionia.  He  was  re-  ft  Ives  obliged  either  to  betray  and  murder  their  ir.no- 
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ceived  everywhere  with  the  greatefl  demonllrations  of 
joy  ;  the  inhabitants  flocking  to  him  in  white  garments, 
and  calling  him  their  father,  deliverer,  their  god,  and 
the  great  and  foie  lord  of  all  Afia.  W7hat  gained 
him  the  affeelions  of  the  people  was  his  kind  ufage  to 
the  prifoners  he  had  taken  in  the  two  engagements 
above-mentioned  ;  for  he  not  only  fent  them  all  home 
without  ranfom,  but  furnifhed  them  with  plenty  of  pro- 
vifions,  and  money  fufticient  to  defray  their  expences  by 
the  way,  AmbafTadors  flocked  to  him  from  all  parts  y 
and  among  others,  from  Laodicea  on  the  Lye  us,  to 
whom  the  king  promifed  his  protedlion,  provided  they 
delivered  up  to  him  Q^_Oppiu*  governor  of  Pamphylia, 
who  had  fled  thither  for  protection.  This  requell  w  as 
readily'  complied  with  ;  Oppius  was  fent  to  him  in 
chains,  with  lictors  walking  before  him  in  derifion  of 
the  Roman  pride  and  ollentation.  Mithridates  was 
overjoyed  to  fee  a  Roman  general  and  proconful  in  his 
power  ;  and  his  joy  was  foon  after  increafed  by  the  ar¬ 
rival  of  Manias  Aquilius,  whom  the  Lefbians,  revolting 
from  the  Romans,  fent  to  him  in  fetters,  together  with 
many  other  Romans  of  diftin&ion  who  had  taken  {bel¬ 
ter  among  them.  As  he  had  been  the  chief  author  of 
the  war,  Mithridates  led  him  about  with  him  wherever 
he  went,  either  bound  on  an  afs,  or  on  foot  coupled 
with  one  Bailarnes  a  public  malefaflor,  compelling  him 
to  proclaim  to  the  crowds  who  came  to  fee  him,  that  he 
-was  Manius  Aquilius  the  Roman  legate.  When  he 
came  to  Pergamus,  he  caufed  him  firll  to  be  publicly 
whipped,  then  to  be  put  on  the  rack,  and  laflly  melted 
gold  to  be  poured  down  his  throat. 

Mithridates  being  now  looked  upon  as  invincible,  all 
the  free  cities  of  Alia  received  him  as  their  fovereign, 


cent  guefts,  friends,  and  relations,  or  to  become  liable 
to  a  cruel  death.  However,  as  jr.ofl  of  the  Afiatics 
bore  a  mortal  hatred  to  the  Romans,  and  were  more¬ 
over  animated  by  the  promife  of  an  ample  *eward,  the 
orders  were  without  delay  put  in  execution.  The  in¬ 
habitants  of  Ephefus,  where  Mithridates  then  refided, 
dragged  fuch  as  had  taken  fanCluary  in  the  temple  of 
Diana  from  the  very  fratue  of  the  goddefs,  and  put 
them  to  the  fword.  ThePergamenians  difeharged  (bowers 
of  darts  upon  them  as  they  embraced  the  flatues  in  the 
temple  of  Efculapius.  At  Adramyttium  in  Myiia  ma¬ 
ny  were  murdered  in  the  water,  while  they  were  at¬ 
tempting,  with  their  children  on  their  backs,  to  fwirn 
over  to  the  ifland  of  Lefbos.  The  Caunians,  who  not 
long  before  had  been  delivered  from  the  yoke  of  the 
Rhodians,  and  rellored  to  their  ancient  privileges,  ex¬ 
celled  all  the  reft  in  cruelty  :  for,  as  if  they  had  apofla- 
tifed  from  human  nature,  they  took  pleafure  in  tor¬ 
menting  and  butchering  the  innocent  children  before 
their  mothers  eyes ;  fome  of  them  running  diftracted, 
and  others  dying  with  grief  at  a  fight  which  nature 
could  not  bear.  The  Trallians  were  the  only  people  on 
the  continent  who  would  not  have  the  cruelty  to  imbrue 
their  hands  in  the  blood  of  the  innocent  Italians* 
However,  as  the  king's  orders  were  peremptory,  they 
hired  one  Theophilus  a  Paphlagonian  to  difpatch  the 
few  Romans  that  lived  among  them.  He,  having  fhut 
them  all  up  together  in  the  temple  of  Concord,  firft  cut 
off  their  hands  as  they  embraced  the  ftatues  of  the  gods* 
and  then  hacked  them  in  pieces.  Many  Romans  were 
faved  on  the  floating  iflands  of  Lydia  called  Calamin<r% 
where  they  concealed  themfelves  ttd  fuch  time  as  they 
found  an  opportunity  of  efcaping  out  of  Afia.  Never- 
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gether  with  the  kingdom  of  Thrace,  driving  the  Ro¬ 
mans  everywhere  before  him.  The  generals  whom  he  ' 
fent  into  other  quarters  were  no  lefs  fuccefsful  $  fo  that 
Mithridates  had,  according  to  Aulus  Gellius,  25  diffe¬ 
rent  nations  who  paid  him  homage.  The  fame  author 


thelefs,  according  to  Plutarch  and  Dion,  150,000  Ro- 
'  man  citizens  were  maflaerfid  on  that  day  5  but,  accord- 

ing  to  others,  only  80,000/  «  ilP 

Mithridates  having  now  got  nd  of  tlrofe  whom  1 

was  in  dread  of  on  the  continent,  em  ar  e  gr  P“  t;iat  was  flailed  in  every  one  of  their  various  lan- 

ofhisforces^n  order ^"d,  and  had  de-  guages,  fo  that  he  could  converfe  with  the  natives  without 
chipelago.  At  Cos  he  was  gia  y  r  r  ai  „  B  an  interpreter.  Among  thefe  natrons  we  find  the  Rho- 

livered  up  to  him  the  young  Ale=*  ferae >f Akxan-  wW  Deiphoo. 

tus,  one  of  the  king’s  generals,  brought  under  fubjeC- 
tion,  after  having  flain  in  an  engagement  50,000  of  the 
barbarians.  v 

-All  this  time  the  Romans  had  been  too  much  taken 
ney,  with  all  the  goiUen  ^  ^een  up  with  their  own  domeflic  quarrels  to  take  filch  effec- 

w*  ••  **  — * 

ridates  gave  an  education  fuitable^for  a  king^s  ion,  but 
kept  the  treafures  to  himfelf. 


Pontin, 


der  king  of  Egypt,  Who  being  driven  out  of  that  coun¬ 
try,  was  killed  by  Chareas  a  fea-captain  as  he  was  re¬ 
tiring  in  a  fmall  veffel  to  Cyprus.  With  the  young 
prince,  they  put  into  the  king’s  hands  vaft  fums  of  mo¬ 
ney,  with  all  the  golden  veffels  and  jewels,  to  an  im- 
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^  ^  _ _ _ _  Here  likewife  he  found 

800  talents  in  ready  money,  which,  at  the  firfl  breaking 
out  of  the  war,  had  been  depofited  by  the  Jews  of  A- 
fia,  and  were  defigned  for  the  temple  of  Jerufalem. 
fails  In  From  Cos  Mithridates  fleered  his  courfe  for  Rhodes, 
his  at-  where  at  that  time  all  the  Romans  who  had  efcaped 
tempt  upon^he  maffacre  above-mentioned  found  a  fanAuary,  and, 
Rhodes.  amongft  others,  L.  Caflius  the  proconful.^  The  Rho¬ 
dians,  however,  being  very  expert  in  maritime  affairs, 
.Mithridates  did  not  think  proper  to  venture  an  engage¬ 
ment.  As  the  enemy's  fleet  advanced,  *  therefore,  lie 
retired ;  but  fix  of  the  Rhodian  fhips  coming  up  with 
25  of  his,  a  fliarp  a£lion  enfued,  in  which  the  Rhodians 
funk  two  of  the  king’s  (hips,  and  put  the  reft  to  flight. 
In  this  encounter,  though  Mithridates  had  never  feen  a 
fea-fight  before,  he  behaved  with  great  intrepidity;  but 
one  of  the  (hips  of  his  own  fquadron  falling  foul  of  that 
which  carried  him,  he  was  very  near  being  taken  pri- 
foner.  ’  From  this  time  forth  he  abhorred  the  fea,  and 
took  an  averfion  to  all  the-  Chians,  becaufe  the  pilot  of 
that  fliip  was  a  Chian.  However,  he  again  appeared 
before  the  ifland;  but  was  forced  anew  to  leave  it 
with  difgrace,  and  to  give  over  all  *  thoughts  of  redu- 
*4  cing  it. 

His  gene-  Mithridates  now  retired  into  Afia,  with  a  defign  to 
raU  reduce  fettle  the  civil  government  of  the  countries  which  he 
all  Greece.  ^  conqUered)  committing  the  care  of  the  war  to  his 
generals.  Arch  elans,  his  generaliffimo,  was  fent  into 
Greece  with  an  army  of  120,000  men;  where,  by 
treachery,  he  made  himfelf  mafterof  Athens,  and  either 
put  to  the  fword  or  fent  to  Mithridates  all  thofe  who 
favoured  or  were  fulpe&ed  to  favour  the  Romans.  From 
Athens  he  difpatclied  parties  to  reduce  the  neighbour¬ 
ing  caftles  and  the  ifland  of  Delos,  which  they  did  ac¬ 
cordingly  ;  but  Orobius,  a  Roman  general,  hearing 
that  the  enemy  kept  no  guards,  but  paffed  their  time 
in  caroufing  and  debauchery,  fell  upon  them  unexpect¬ 
edly,  and  cut  off  the  whole  party,  except  Apellicon  the 
1  commander. 

I11  the  mean  time,  Metrophanes,  another  of  the  king’s 


checking  the  progrefs  of  Mithridates.  But  at  laft,  ha-  Sylla  fact 
ving, received  certain  advice  that  the  king  defigned  to 
invade  Italy,  and  that  he  had  even  been  folicited  to  do  ni  *• 

,fo  by  fume  of  the  revolted  Italians,  they  fent  again  ft 
him  Lucius  Sylla,  who  had  already  given  fufficient 
proofs  of  his  courage,  condvuft,  and  experience  in  war.  ; 

Fie  had  with  him  .only  five  legions  and  a  few  cohorts. 

.  \Vith  this  inconfiderable  force  he  landed  in  Attica,  and 
ii^a  fhort  time  made  himfelf  matter  of  the  capital ;  Ar- 
'  qhelaus  hot  daring,  or,  according  to  others,  through 
^reacheiy,  not  caring,  to  engage  him.  As  Sylla  had  but 
a  few  frigates,  he  fent  Lucullus  to  the  ifland  of  Rhodes, 
with  orders  to  the  Rhodians  to  join  him  with  their  fleet. 

The  undertaking  was  very  dangerous,  as  the  king’s  fleet 
in  a  manner  covered  the  fea.  However,  Lucullus,  def- 
fpifing  all  danger,  ventured  out, .  and  failed,  without 
meeting  with  any  perverfe  accident,  to  Syria,  Egypt, 

Libya,  and  Cyprus;  from  whence  he  returned  with 
fuch  fupplies  of  fhips  and  experienced  mariners,  as  ena¬ 
bled  Sylla,  after  their  conjunction  with  the  Rhodians, 
to  aCt  offenfively  by  fea  alfo.  Archelaus  now'  difpatch- 
ed  meffengers  to  Taxiles,  who  commanded  in  Thrace 
and  Macedo'n,  defiring  him  to  join  hint  with-  all  his 
forces  ;  which  the  other  readily  did,  and  between  both  ^5 
muftered  an  army  of  1 20,000  men.  Sylla  met  them  Who  to* 
near  Cheronaea  with  only  1 5,000  foot  and  1500  horfe;  taAy 
but  gave  them  a  moft  dreadful  overthrow',  no  fewer  than  e^raj* 
no,coo  of  the  Afiatics  being  flaughtered,  while  theQreecc# 
Romans  loft  only  12  men. 

This  fuccefs  having  raifed  envy  and  jealoufy  againft 
Sylla  in  Rome,  the  fenate  fent  Lucius  Valerius  Flaccus, 
the  conful  of  that  year,  with  two  legions  into  Alia,  in 
appearance  to  attack  Mithridates  on  that  fide,  but  with 
private  inftniCUons  to  fall  upon  Sylla  himfelf,  if  they 
found  him  difaffedled  to  the  fenate.  As  Flaccus  was  FVcus  and 
a  man  of  no  experience  in  war,  C.  Fimbria,  a  fena-Firnbria 
tor  of  great  repute  among  the  foldierv,  was  appointed 
to  attend  him  with  the  character  of  legate  and  lieute¬ 
nant-general.  Sylla  ivas  at  that  time  in  Boeotfa  ;  but, 
hearing  what  had  happened  at  Rome,  he  marched  with 


generals,  entering  Euboea,  laid  wafte  the  whole  country, 
exerting  his  rage  chiefly  againft  the  cities  of  Demetrias 
and  Magnefia,  which  refilled  to  open  their  gates  to  him. 
But  as  he  w^as  failing  off  with  a  great  booty,  Bryttius, 
the  praetor  or  governor  of  Macedonia,  coming  up  with 
him,  funk  fome  of  his  fliips,  and  took  others,  putting  all 
the  prifoners  to  the  «\vord.  Mithridates,  upon  the  new's 
of  this  lofs,  fent  his  fon  Ariarathes  with  a  powerful  ar¬ 
my  to  invade  Macedonia ;  which  he  foon  reduced,  to 


all  expedition  into  Theffaly,  writh  a  defign  to  meet 
Flaccus,  wrho,  he  expe&ed,  was  to  land  in  that  province. 

But  no  fooner  had  he  left  Boeotia,  than  the  country 
was  over-run  by  an  army  of  Afiatics,  under  the  com¬ 
mand  of  Dorylaus  the  king’s  chief  favourite.  On  this 
advice  Sylla  returned  into  Bceotia,  wdiere  he  gained  two 
flgnal  vidlon^s,  which  put  an  end  to  the  wxir  in  Greece.  ^ 

In  the  firft  of  thefe  Dorylaus  loft  150,000  of  his  menSyjja  ga;ns 
according  to  fome,  or  200,000 «  according  to  others  ;  two  other 

and  in  the  next  all  the  reft.  In  this  laft  engagement  ri&orie*  in 

Greece. 
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Pontus.  20,000  were  driven  into  a  river,  where  they  all  perifh- 

- - - cd  ;  an  equal  number  were  purfued  into  a  marfh,  and 

entirely  cut  off,*  the  reft  were  killed  in  the  heat  of 
battle,  the  Romans  giving  no  quarter  to  men  who  had 
treated  their  fellow-citizens  after  fuch  a  barbarous  man¬ 
ner  in  Afia.  Plutarch  tells  us,  that  the  marflies  were 
dyed  with  blood  ;  that  the  courfe  of  the  river  was  flop¬ 
ped  by  the  dead  bodies ;  and  that  even  in  his  time, 
that  is,  near  200  years  after,  a  great  number  of  bows, 
helmets,  coats  of  mail,  and  fwords,  were  found  buried 
in  the  mud.  Archelaus,  who  had  joined  Dorylaus  with 
a  body  of  10,000  men  a  few  days  before  the  battle, 
lay  three  days  ftripped  among  the  (lain  till  lie  found  a 
fmall  veffel  which  carried  him  to  Euboea,  where  he  ga¬ 
thered  what  forces  he  could,  but  was  never  again  able 
x  to  appear  in  the  field.  Indeed  Livy  tells  tts,  that  Ar¬ 
chelaus  betrayed  the  king’s  caufe;  and  Aurelius  Victor, 
that  the  king’s  fleet  was  intercepted  by  Sylla-  through 
the  treachery  of  Archelaus :  addings  that  there  was  a 
good  underfiandingbrtween  the  two  commanders,  as  vras 
plain  from  Sylla’s  bellowing  upon  Archelaus  10,000 
acres  of  land  near  the  city  of  Chalcis  in  Euboea.  Stra¬ 
bo  alfo  informs  us,  that  Archelaus  was  afterwards 
greatly  efleemed  and  careffed  by  Sylla  and  the  fenate  ; 
but  Sylla  himfelf  in  his  commentaries,  and  Dio,  endea¬ 
vour  to  clear  Archelaus  from  all  fufpicion  of  treachery. 

In  the  mean  time,  Sylla  having  given  up  Boeotia  to 
be  plundered  by  his  foldiers,  marched  into  TliefTaly, 
where  he  took  up  his  winter-quarters,  caufed  his  old 
fhips  to  be  refitted  and  feveraUnew  ones  built,  in  order 
to  pafs  over  into  Alia  in  the  beginning  of  the  fpring, 
that  he  might  drive  from  thence  not  only  Mithridates, 
but  his  rival  Flaccus  alfo,  whom  the  fenate,  out  of  op- 
pofition  to  him,  had  appointed  governor  of  that  pnv 
vince.  But  before  he  arrived,  fome  differences  having 
arifen  between  Flaccus  and  Fimbria,  the  latter  was  by 
the  conful  deprived  of  his  command.  Upon  this.  Fim¬ 
bria,  having  gained  over  the  foldiery  to  his  fide,  made 
war  on  the  conful,  took  him  prifoner,  put  him  to  death, 
and  afiumed  the  command  of  all  the  Roman  forces  in 
Afia.  In  this  flation  lie  behaved  with  the  greateft 
cruelty,  infomuch  that  his  name  became  more  odious 
than  even  that  of  Mithridates  itfelf.  This  hatred  the 
king  of  Pontus  endeavoured  to  improve  to  his  own  ad¬ 
vantage  ;  and  therefore  commanded  his  fon,  by  name 
alfo  Mithridates ,  to  join  Taxiles,  Diophantes,  and.  Me- 
.  zander,  three  of  his  moft  experienced  commanders,  to 
return  at  the  head  of  a  numerous  army  into  Afia ;  not 
doubting  but  the  inhabitants,  thus  haraffed  by  Fim* 
biia,  would  (hake  off  the  Roman  yoke  when  they  faw 
fuch  a  powerful  army  in  the  field  ready  to  protect  them. 
But  Fimbria,  diftruiling  the  Afiaties,  marched  out  to 
meet  the  enemy,  and  offered  them  battle  before  they 
defeats  theentered  the  province.  As  the  king’s  army  was  greatly 
forces  of  fuperior  to  the  Romans  in  number,  the  latter  fuffer- 
ed  greatly  in  the  engagement,  but  held  out  till  night 
parted  them,  when  they  withdrew  ta  the-  oppofite  fide 
of  a  river,  which  was  at  a  fmall  diftance  from  the  field 
t  of  battle.  Here  they  defigned*  to  intrench  themfelves  : 

but  in  the  mean  time  a  violent  florm  arifing,  Fimbria 
*  -  laid  hold  of  that  opportunity  to  repafs  the  river  and 

furprife  the  enemy  :  of  whom  he  made  fuch  havoek  as 
3t  they  lay  in  their  tents,  that  only  the  commanders  and 

And  be-  fome  few  troops  of  horfe  efcaped.  Among  thefe  was 

the  the  king’s  fon  j  who,  attended  by  a  few  horfe,. got  fafe 
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to  Pergamus,  where  His  father  refided.  But  Fimbria,  Pontus- 
purfuing  him  night  and  day  without  intermiflion,  en-  U""V 
tered  Pergamus  fword  in  hand ;  and  hearing  that  both 
Mithridates  and  his  fon  had  fled  from  thence  a  few 
hours  before,  he  continued  liis  piiffuit,  and  would  have 
taken  the  king  himfelf,  had  lie  not  entered  Pitane  with 
a  confiderable  body  of  horfe.  The  place  was  clofely 
invefted  by  Fimbria  ;  but  as  he  had  no  fhips  to  block 
it  up  by  fea  alfo,  he  fent  a  meffenger  to  Lucullus,  who 
commanded  the  Roman  navy  in  Alia,  intreating  him, 
as  .he  tendered  the  welfare  of  the  republic,  to  make 
what  liafte  he  could  to  Pitane,  and  affifl  him  in  taking 
the  moil  inveterate  enemy  the  Romans  had.  But  Lu-  Who  is  fuf- 
cullus,  preferring  the  gratification  of  a  private  pique  to  ^ere^  ky 
the  good  of  his  country,  refufed  to  come  :  and  thus  al-  t0Ugfcap^ 
lowed  the  fleet  of  Mithridates  to  carry  him  in  fafety  to 
Mityleue. 

Soon  after  the  king’s  departure,  Fimbria  took  Pitane 
by  llorm,  and  reduced  moil  of  the  cities  of  Afia,  parti¬ 
cularly  Troy,  which  he  alfo  took  by  florm  in  eleven  days* 
and  put  moft  of  the  inhabitants  to  the  fword,  becanfe 
they  had  fent  an  embaffy  to  Sylla,  offering  to  fub* 
mit  to  him  rather  than  to  Fimbria.-— To  add  to  the 
misfortunes  of  Mithridates,  liis  fleet  was  entirely  de¬ 
feated  in  two  engagements  by  Lucullus  ;  fo-  that  he  be¬ 
gan  to  be  weaiy  of  the  war,  and  therefore  deflred  Ar¬ 
chelaus  to  conclude  a  peace  upon  as  honourable  terms  33 
as  he  could.  The  king,  himfelf  had  afterwards  alfo  a  Peace  cofcy 
conference  with  Syller,  and  a  peace  was  concluded  in  clu<k<L 
85  B.  C.  on  the  following  terms,,  viz.  That  Mithrida-- 
tes  fhould  relinquifh  all  liis  eonquefts,  and  content  him- 
rfdf  with  liis  paternal  dominions,  which  were  confined 
with  in  „  the  limits  of  Pontus  :  that  lie  fhould  immediate¬ 
ly  refign  Bithynia  to  Nicomedes,  and  Cappadocia  to 
Ariobarzaaes,  and  releafe  without  ranfom  all  the  prifo- 
ners  lie  had  taken  during  the  war  :  that  he  fhould  pay 
to  the  Romans  2000,  or  as  others-will  have  it  3000,  ta¬ 
lents',  and  deliver  up  to  Sylla  80  fhips  with  all  their 
arms  and  ammunition,  and  500  archers;  and  laflly,  that 
he  fhould  not  molefl  fuch  cities  or  perfons  as  had  du¬ 
ring  the  war  revolted^  from  him  and  iided  with  the  Ro¬ 
mans. 

Sylla,  having  thus  concluded  the  war  with  great  glo¬ 
ry  to  himfelf  and- advantage  to  the  republic,  turned  his 
army  againft  Fimbria  ;  but  the  latter,  finding  himfelf  in 
no  condition  to  oppofe  his  rival  by  force,  had  recourfe 
to  treachery,  and  attempted  to.  get  Sylla  murdered. 

The  plot  mifoarried,  and  Fimbria  put  an  end  to  his  own. 
life  ;  upon  which  Sylla,  having  now  an  uncontrouled 
power  in  Afia,  declared  the  Chians,  Rhodians,  Lyci- 
ans,  Magnefians,  and  Trojans,  free,  and  friends  of  the 
people  of  Rome,  by  way  of  reward  for  their  having  fided 
with  the  Romans;. but  on  the  other  cities  he  laid  heavy 
fines  ;;  condemning  them  in  one  year  to  pay  20,000  ta~- 
lents,  and  quartering  hisfoldiers  in  the  houfes  of  thofewko 
had  fliown  difaffe6iion  to  the  Romans.  Each  private 
man  was  to  receive  of  his  landlord  1 6  drachmas  a-day* 
and  each  officer  50  ;  and  beikles*  both  were  to  be  fup- 
plicd  with  provifions,  not  only  for  themfelves,  but  for 
fuch  of  their ’friends  as- they  thought  proper  to  invite. 

By  thefe  impofitions  nvofbof  the  people  or  Afia  were 
reduced  to  beggary;  efpecially  the  inhabitants  of  Ephe- 
fus,  who  had  above  all  others  fhown  their  hatred  to  the 
Romans.  Sylla  then,  having  collected  immenfe  trea-- 
furer  fet  fail  for  Italy;  leaving  behind  him  Lucullus 

with 
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with  the  charatter  of  quxftor,  and  Mursena  with  that 
f  prator . 
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country.  But  leading  his  army  from  thence  againfr  the  ?«»«»• 
Achjeans,  a  people  bordering  on  the  Colchi,  and  ongi- 
—  praior.  ™mannprl  were  nallv  defcended  from  the  Greeks,  who  returning  from 

The  two  legions  which  Fimbriahad  comm  millaken  their  way  into  Greece  and  fettled 

given  to  Mursena,  becaufe  Sylla  fufpefted  -hem  °  ^  ^  ye  was  defeated  with  the  lofs  of  three-fourths  of  ^ 

inclination  to  the  fa&ion  of  Manus,  wnofe  par  y  ^  m’en  Qn  y;s  retUrn  to  Pontus,  however,  he  recruit- Engages 

ed  his  army,  and  made  vail  preparations  to  invade  them  in  a  new 
anew  ;  but  in  the  mean  time,  hearing  of  Sylla  s  death, 
he  came  to  the  imprudent  refolution  of  entering  into  a  man  9* 
fecond  war  with  the  Romans.  Having  therefore  indu¬ 
ced  his  fon-in-law  Tigranes,  king  of  Armenia,  to  invade 


going  to  crufh  at  Rome.  .  . 

Mithridates  in  the  mean  time  no  fooner  returned  into 
Pontus,  than  he  fet  about  the  reduftion  of  thofe  nations 
which  had  revolted  from  him  during  the  war.  e  e- 
cran  with  the  Colchi;  who  immediately  Submitted,. up- 
condition  that  Mithridates  would  give  his  fa  tor  » 


on  condition  that  Mithridates  would  give  h's  ^110^  Cappadocia,  he  himfelf  entered  Paphlagonia  at  the  head 

king  over  them  This  was  complied  w  tMbu^theoM  Cappadocia, ^  after  the  Roman  manner, 

king  had  thenceforward  a  jealou  }  _  ’  r  ^  _  r _ _  v.  ^ rhariots  armed  with  fevthes. 

fore  firft  imprifoned  and  then  put  him  to  death. 


1 6,ooo  horfe,  and  ioo  chariots  armed  with  feythes. 
This  country  readily  fubmitted  ;  after  which  the  king 
marched  into  Bithynia,  which  alfo  fubmitted  without 
oppofition  ;  the  province  of  Afia  followed  the  example 
of  the  reft;  for  thefe  countries  being  oppreffed  with  ex¬ 
orbitant  taxes,  looked  upon  him  as  their  deliverer.  In 


3J 

The  Ro- 
mans  in¬ 
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territories 
without 
provoca¬ 
tion. 


Soon 

after  this,  the  king  having  made  great  preparations  un¬ 
derpretence  of  reducing  the  Bofphon,  a  warlike  nation 
who  had  revolted  from  him,  the  Romans  began  to  be 
jealous.  Their  jealoufy  was  further  increafed  by  Arche- 

ius,  who  fled  to  them,  and  affured  them  that  the i  pre-  or™  ^ ^XOTh^caufed  M.  Marius  or  Va- 
parations  of  Mithridates  were  not  at  all  e  !Sne  S  .  Seitorius  had  fent  him  out  of  Spain  to  dif- 

the  Bofphori.  On  hearing  this,  Mursena  mvadedPon.  ^IZtroZ,  walk  before  him  with  the  enfigns  of 

inh.kiUnU,  tta  th.y  W*  hM«d  »S»“  f“ 


agreed  upon.  Having  given  this  anfwer,  the  Roman 
general  began  to  lay  wafte  and  plunder  the  country, 
without  fparing*  even  the  treafures  or  temples  confecra- 
ted  to  the  gods.  Having  put  all  to  fire  and  fword  on 
the  frontiers  of  Pontus  towards  Cappadocia,  he  palled 
the  river  Halys,  and  on  that  fide  polfelfed  himfelf  of 
400  villages  without  eppofition  ;  for  Mithridates  was 
unwilling  to  commit  any  hoflilities  before  the  return  of 
an  ambaffador  whom  he  had  fent  to  Rome  to  complain 
of  the  cpnduft  of  Mnrsena.  At  lafl  the  ambaffador  re¬ 
turned,  and  with  him  one  Callidius  ;  who,  in  public  af- 
fembly,  commanded  Mursena  to  forbear  molefting  a  friend 
and  ally  of  the  Roman  people ;  but  afterwards,  calling 
him  afide,  he  had  a  private  conference  with  him,  in 
which  it  is  fuppofed,  as  he  brought  no  decree  of  the 
fenate,  that  he  encouraged  him  to  purfue  the  war. 
-Whatever  might  be  in  this,  it  is  certain  that  Muraeua 


veral  cities  tree  ;  dui  at  uic  . t  : 

inhabitants,  that  they  were  indebted  to  Sertonus  tor 
their  liberty ;  and  thus,  by  the  connivance  of  that  ge¬ 
neral,  many  cities  revolted  from  the  Romans  without 
knowing  that  they  had  done  fo.  But  in  the  mean  time 
Julius  Csefar,  being  at  that  time  at  Rhodes,  whither  he 
had  gone  to  ftudy  oratory,  and  hearing  what  havock 
the  king’s  officers  made  in  the  adjacent  countries,  he 
collefted  what  troops  he  could,  and  falling  unexpefted- 
ly  upon  them,  drove  them  quite  out  of  the  province  of 

Afia.  .  , .  3* 

The  Roman  fenate,  now  finding  a  war  unavoidable,  Lucullus 
appointed  Lucullus  to  manage  it.  -  The  other  confuland  Cotta 
Cotta,  having  folicited  an  employment  in  this  war,  was^t  agam 
fent  with  a  fleet  to  guard  the  Propontis  and  defend  Bi¬ 
thynia.  Lucullus  having  raifed  one  legion  in  Italy, 
paffed  over  with  it  into  Afia,  where  he  was  joined  by 
four  others,  two  of  which,  as  they  had  ferved  under 
Fimbria,  proved  at  flrft  very  mutinous  and  refraftory  ; 
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But  are 
defeated. 


-Whatever  might  be  m  tms,  it  is  certain  uiai  uiuircu*  x  imono,  pu.vu  ,  j  - ;  .  .  a  ; 

ftill  continued  to  praftife  the  fame  hoftilities,  and  even  nor  were  the  other  two  much  better,  haying  beenimmei  led 

made  an  attempt  on  Sinope,  where  the  king  refided  and  in  the  Afiatic  luxuries.  The  difciplmmg  o  t  e.e  roops 
the  royal  treafures  were  kept.  But  as  the  town  was  took  up  a  confidence  time,  which  was  prejudicial  to 
well  fortified,  he  was  forced  to  retire  with  fome  lofs.  the  Roman  affairs;  for  almoft  all  the  Afiatics  were 
In  the  mean  time  Mithridates  himfelf  taking  the  field,  ready  to  revolt,  and  Mithridates- was  making  the  great- 
appeared  at  the  head  of  a  powerful  army,  drove  the_  eft  preparations.  One  of  his  arpues  was  ordeie  to 
•Romans  out  of  their  camp,  and  forced  them  with  great  march  into  Cappadocia,  under  the  command  o 


phantus  Matharus,  in  order  to  oppofe  Lucullus  if  he 
fliould  attempt  to  enter  Pontus  on  that  fide  ;  another, 
commanded  by  Mithridates  in  perfon,  conkfled  of 
150,000  foot,  12,000  horfe,  and  100  chariots  armed 
with  fevthes  ;  a  third  army,  commanded  by  Manus  and 
Eumachus,  two  generals  of  great  experience  in  war, 
was  encamped  in  the  neighbourhood  of  Heraclea  in 
Pontus. 

iUU1(LUU  _ 6 - The  beginning  of  the  war  proved  favourable  to  Mi-  Mandat 

and  therefore  immediately  abandoned  all  the  places  he  thridates.  Cotta  being  denred  by  Lucullus  to  keep  his  js  3t  firft 
had  feized,  and  Mithridates  again  renounced  Cappado-  fleet  within  the  harbour,  as  being  inferior  to  that  offucceu  u , 
cia,  giving  his  own  fon  as  an  hoftage  of  his  fidelity.  Mithridates,  reiolved  to  take  the  firft  opportunity  of 
Being  then  at  leifure  to  purfue  his  other  plans,  Mithri-  fighting  the  king  by  land,  not  doubting  of  an  eafy  vic- 
dates  fell  upon  the  Bofphori;  and,  having  foon  fubdued  tory.  Having  for  this  purpofe  collefted  all  the  forces 
them,  appointed  Machare»  one  of  his  fona  king  of  the  he  could,  Cotta  difpatchsd  his  legate,  P.  Raitilius,  with 

4  a 


daughter  to  fave  tliemfelves  over  the  mountains  into 
Phrygia  ;  which  fudden  viftory  again  induced  many  ci¬ 
ties  to  join  Mithridates,  and  gave  him  an  opportunity 
once  more  of  driving  the  Romans  out  of  Cappadocia. 

In  the  mean  time,  Sylla,  being  created  diftator  at 
Rome,  fent  a  meffenger  to  Murcna,  charging  him  in 
-his  name  not  to  moleff  Mithridates,  whom  he  had  ho¬ 
noured  with  the  title  of  a  friend  and  ally  of  Rome. 
Mursena  did  not  think  proper  to  difregard  this  meffage; 
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a  confiderable  body  to  obferve  the  motions  of  the  ene-  the  way,  that  the  march  of  the  Romans  might  be  re-  Pontn*. 

my.  This  commander  being  met  by  Marius  and  Eu-  tarded  by  their  flopping  to  gather  it  up.  Lucullus  on  ' - ' 

■machus,  an  engagement  enfued,  in  which  the  Romans  liis  return  entered  Cyzlcum  amidft  the  acclamations 
were  defeated,  and  the  greateft  part  of  them,  together  of  the  citizens  ;  who  afterwards  inftituted  public  fports 
with  their  commander,  cut  in  pieces.  The  fame  mif-  in  honour  of  him,  which  they  called  Lucullea.  The 
fortune  befel  feveral  other  officers  of  diftin<fti on  fent  city  was  declared  freehand  all  the  privileges,  exemp- 
ont  to  oppofe  Mithridates  ;  who,  being  elated  with  tions,  and  immunities,  bellowed  upon  the  citizens  which 
iucceis,  ordered  his  admiral  to  fail  into  the  very  har-  were  enjoyed  by  the  inhabitants  of  Rome  itfelf.  42 

Ouur,  and  fire  the  Roman  fleet.  This  was  according-  From  Cyzicum,  Lucullus  marched  along  the  coall  of  hucutlus 
ly  performed  without  the  leaft  oppofition  from  Cotta  ;  the  Hellefpont  till  he  came  to  Troas  ;  where  he  equip-  Sah)8  a. 
and  60  llups  were  taken,  funk,  or  burnt,  on  that  occa-  ped  his  fleet,  and  put  to  fea  in  queft  of  Marius,  Alex-f^J1^ 
”°[1;  .  .  .  #  ander,  and  Dionyfius,  three  of  the  king’s  generals,  who  ^ 

1  heie  victories  havmg  increafed  the  rebellious  difpo-  had  a  fleet  of  50  fhips,  with  10,000  land-forces  on 
liticxi  of  the  Aliatics,  made  Lucullus  haften  his  march  in  board.  Lucullus  came  up  with  them  near  the  ifland  of 
order  to  flop  the  progrefs  of  the  enemy.  But  finding  Lemnos,  took  32  of  their  fhips,  and  put  a  great  num- 
the  king  s  army  much  more  niimerous  than  he  exped-  ber  of  their  land-forces  to  the  fword.  The  day  after 
ed,  he  thought  proper  to  decline  an  engagement.  How-  the  engagement  the  three  generals  were  difeovered  in  a 
ever,  feveral  fkirmifhes  happened,  in  which  the  Romans  cave  where  they  had  concealed  themfelves,  and  dragged 
had  always  fo  much  the  advantage,  that  they  became  from  thence  to  Lucullus  ;  who,  after  havino-  fev?rely 
impatient  for  a  general  engagement.  But  Lucullus  did  upbraided  Marius  for  fighting  againft  his  country,  cau- 
dot  at  this  time  choofe  to  run  fo  great  a  rifle;  and  there-  fed  him  to  be  put  to  death.  Alexander  and  Diony- 
fore  Mithridates,  feeing  he  could  not  force  the  Romans  fius  were  referved  for  the  triumph  ;  but  the  latter  poi- 
to  s  battle,  decamped  In  the  night-time,  and  by  day-  foned  himfelf  to  avoid  that  difgrace.  Lucullus  then 
break  reached  Cyzicum,  a  mofl  important  city,  and  fleered  his  courfe  for  Bithynia,  on  receiving  intelligence 
greatly  attached  to  the  Romans.  Lucullus  purfued  that  Mithridates  had  appeared  with  his  fleet  on  thofe 

40  him  ;  and,  falling  on  his  rear,  killed  10,000,  and  took  coafts :  but  the  king  having  notice  of  his  approach. 

But  is  re-  13,000  prifoners.  After  this,  the  Roman  general,  by  a  made  what  hafte  he  could  to  gain  Pontus,  and  arrived 
***  manoeuvre,  gained  an  important  pafs,  which  enabled  at  Heraclea  on  board  a  pirate  named  Se/ennts  ;  with 
%  Lucil  h™  t0  CUt  off  a11  communication  between  the  army  of  whom  he  was  obliged  to  truft  himfelf,  his  fleet  being 
lus,  Mithridates  and  the  neighbouring  country.  The  king,  difperfed  by  a  violent  florm,  and  the  fliip  that  carried 

feeing  himfelf  thus  in  danger  of  famine,  redoubled  his  him  caft  away* 

efforts  to  gain  the  city  ;  but  finding  that  he  could  In  the  mean  time  Mithridates  was  no  lefs  unfortu-  Farther 
not  batter  down  the  walls,  he  refolved  to  undermine  nate  by  land  than  by  fea.  Triarius,  one  of  the  officers  fuccefles  of 
them.  In  this  alfo  he  was  unfuccefsful ;  the  befieged  of  Lucullus,  reduced  the  cities  of  Apamea,  Prufa,  Pru-  LucuiIua‘ 
funk  countermines,  and  had  very  near  taken  the  king  fias,  and  Nicaea.  From  thence  he  marched  with  all  ex- 
himfelf  in  one  of  his  own  mines.  In  the  mean  time,  pedition  to  Nicomedia,  where  the  kino*  himfelf  was  and 
winter  coming  on,  the  army  of  Mithridates  was  fo  di-  near  which  place  Cotta  lay  encamped?  But  before  the 
flreffed  for  want  of  provifions,  that  many  died  of  hun-  two  armies  could  be  joined,  Mithridates  cfcaped,  firft 
ger,  while  the  furvivors  were  forced  to  feed  on  the  fleffi  to  Heraclea,  which  was  betrayed  to  him,  and ’from 
of  their  dead  companions.  The  famine  was  followed  thence  to  Sinope.  Nor  was  Lucullus  himfelf  all  this 
by  a  plague  ;  which  deftroyed  fuch  numbers,  that  Midi-  time  inactive.  Having  reduced  all  Paphlagonia  and 
n dates  was  obliged  to  think  of  a  retreat ;  and  even  this  Bithynia,  he  marched  through  Cappadocia,  and  joined 
was  become  very  dangerous.  However,  he  laid  hold  of  Cotta  and  Triarius  at  Nicomedia,  with  a  defign  to  in- 
the  opportunity  when  Lucullus  went  away  to  befiege  vade  Pontus  ;  but  hearing  that  Heraclea  was  in  the 
a  neighbouring  caftle,  and  fent  off  the  greateft  part  of  hands  of  Mithridates,  he  difpatched  Cotta  to  reduce 

41  liis  cavall7  in  the  5  ordering  them  not  to  halt  till  that  city.  Triarius  was  ordered  with  the  fleet  to  th^ 

Who  cuts  they  were  out  -of  the  reach  of  the  enemy-.  But  Lucul-  Hellefpont  and  Propontis,  to  intercept  the  king’s  fleet~ 
t-ff  great  lus  having  got  intelligence  of  their  march,  fuddenly  re-  which  was  daily  expefled  from  Spain  with  fupplies  front 
CmeT?  tUr?ed’  and  PUrfued  ^  fo  clofe>  that  he  came  UP  Sertorius.  Lucullus  himfelf,  with  the  mainftrength  of 

with  them  as  they  were  paffing  a  river,  took  600  liorfe,  the  army,  purfued  his  march  into  Pontus.  His  army 
all  their  beafts  of  burden,  15,000  men,  and  put  the  reft  was  greatly  haraffed,  efpecially  in  the  narrow  paffes  be- 
to  the  fword.  On  his  return  he  fell  in  with  Ari-  tween  Cappadocia  and  Pontus,  by  flying  parties  of  the 
ftomeus  the  king’s  admiral,  whom  he  took,  juft  as  enemy.  But  the  greateft  inconvenience  was  the  want 
■he  was  ready  to  fail  with  a  large  fum  of  money  de-  of  provifions,  as  the  king’s  troops  had  laid  wafte  all  the 
bnbe  the  Roman  mmY'  In  the  mean  time  country  round;  infomuch  that  Lucullus  having  loft  al- 
Mithn dates,  finding  himfelf  reduced  to  the  laft  extre-  molt  all  his  beafts  of  burden,  was  obliged  to  take  aW 
mity,  embarked  in  the  night-time  with  the  greateft  part  with  the  army  30,000  Galatians,  each  of  them  carrying 
of  the  forces,  while  Marius  and  Eumachus,  with  a  fack  of  corn  on  his  back.  At  laft,  however,  he  gam-  • 

30,000  men,  made  the  belt  of  their  way  to  Lampfacus.  ed  the  plains  of  Pontus  ;  where  provifions  were  fo  plen- 
But  being  clofely  purfued  by  the  Romans,  they  were  tiful,  that  an  ox  was  fold  for  a  drachma,  and  every  thing 
overtaken  at  the  river  jEfopus,  which  at  that  time  was  elfe  in  proportion.  S 

fj°t  foible,  by  reafon  of  its  having  been  fwelled  by  The  Roman  general  having  now  carried  the  war  into 
heavy  rains.  -Twenty  thoufand  were  Lifted  on  the  fpot;  the  enemy’s  country,  divided  his  forces,  and  at  the  fame 
nor  could  a  fingle  man  have  efcaped,  had  not  the  time  invefted  a  very  ftrong  town  named  Ami/us;  ano- 
Aliatics  Raftered  great  quantities  of  gold  and  filver  in  ther  called  Eupatoria,  built  by  Mithridates,  and  made 
Vou  XV.  Part  I.  Z  z  the 
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at  Pharnacin,  difpatched  an  eunuch,  named  Bacchus  or 
Bacchides ,  with  orders  to  put  them  all  to  death,  left 
they  ihould  fall  into  the  hands  of  the  enemy ;  which 
was  accordingly  done. 

After  the  flight  of  Mithridates,  the  Romans  no  lon¬ 
ger  met  with  any  oppofition  ;  the  king’s  governors 
flocking  from  all  parts  to  put  themfelves  under  the  pro- 
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Them  to  abandon  their  works.  However,  the  town  was 
at  laft  obliged  to  furrender  for  want  of  provifions.  As 
for  Amifus,  Lucullus  liimfelf  fat  down  before  it  but 
finding:  it  flrongly  fortified  and  garnfoned  with  the 
'flowerof  the  king’s  troops,  the  Roman  general  1  ou£ 
proper  to  reduce  it  by  famine  ;  and  on  this  occafion  his 
countrymen  firft  complained  of  him  as  protracting  the 

war  for  Ins  own  advantage.  .  «  ,  r  * 

In  the  mean  time  Mithndates  having  recruited  his 
Mattered  army,  advanced  to  Cabins,  a  city  not  far  di- 
itant  from  Amifus.  Lucullus,  leaving  part  of  the  army 
to  continue  the  fiege,  marched  at  the  head  of  the  reft 
to  oppoft  Mithridates.  But  the  king  having  drawn  his 
cavalry  into  a  general  engagement,  defeated  them  with 
confiderable  lofs,  and  drove  them  back  to  the  moun¬ 
tains,  through  the  paffes  of  which  Lucullus  had  late  y 
marched  to  attack  him.  This  check  obliged  the  Ro¬ 
man  general  to  retire  to  a  riling  ground  near  the  city 
of  Cabirae,  where  the  enemy  could  not  force  him  to  an 
engagement.  Here  provifions  beginning  to  grow  fcarce, 
Lucullus  fentout  ftrong  parties  from  his  army  into  Cap¬ 
padocia,  the  only  place  from  whence  he  could  have  tup- 
plies.  One  of  thefe  parties  entirely  defeated  Taxiles 
and  Diophantes,  two  of  the  king’s  generals,  who  had 
been  ftationed  there  to  prevent  Lucullus  from  having 
any  communication  with  the  country.  The  king,  up¬ 
on  the  news  of  this  defeat,  refolved  to  break  up  his 
camp  and  retire,  not  queftioning  but  that  Lucullus 
would  attack  him  as  foon  as  his  forces  returned.  This 
The  army  refolution  he  no  fooner  Imparted  to  his  nobles,  than 
of  Mithri-  t^ey  began  privately  to  fend  away  their  moft  valuable 
dates  mini  -  ^ .  which  being  found  out  by  the  foldiers,  they 

obliges  the  took  it  in  fuch  bad  part  that  no  intelligence  had  been 
king  to  fly  given  them,  that  they  plundered  their  baggage,  and  put 
into  Arme-  tb0fe  who  had  the  care  of  it  to  the  fword.  After  this 
Jlia*  they  betook  themfelves  to  flight,  crowding  out  of  the 

gates  in  the  utmoft  confufion.  The  king  haftened  to 
flop  their  flight ;  but  nobody  fhowing  him  the  leaft  re- 
fpe&,  he  was  carried  away  by  the  crowd, ,  and  in  great 
danger  of  being  trampled  to  death.  Having  with  diffi¬ 
culty  made  his  efcape,  he  retired  with  a  fmall  retinue, 
firft  to  Cabirae,  and  then  to  his  fon-in-law  Tigranes 
king  of  Armenia.  Lucullus  difpatched  the  belt  part 
of  his  cavalry  to  purfue  the  fugitives ;  while  he  himfelf, 
with  the  reft,  invefted  the  camp  of  Mithridates,  where 
thofe  remained  who  could  not  fly  with  the  reft.  The 
camp  was  eafily  taken  ;  but  moft  of  the  foldiers  made 
their  efcape,  while  the  Romans,  contrary  to  their  gene¬ 
ral’s  orders,  were  bufled  in  plundering.  Lucullus  then 
purfued  hard  after  the  king ;  who,  being  overtaken  by 
a  company  of  Galatians,  caufed  a  mule  loaded  with 
part  of  his  treafures  to  be  driven  ,  in  among  them,  by 
which  means  he  made  his  efcape  while  they  quarrelled 
about  the  booty.  Mithridates,  remembering  in  his 
flight,  that  he  had  left  his  fillers,  wives,  and  concubines 


bias,  and  his  fon  Theophilus.  He  was  a  man  of  fuch 
credit,  that  it  was  no  fooner  heard  that  he  had  aban¬ 
doned  the  king’s  party,  than  15  other  commanders  de¬ 
livered  up  to  Lucullus  the  places  with  which  the)'  had 
been  intrufted  ;  and  about  the  fame  time  Triarius  fall¬ 
ing  in  with  the  king’s  fleet  near  the  ifland  of  Tenedos, 
obtained  a  complete  victory,  having  either  taken  or 
funk  60  of  the  enemy’s  veffels. 

All  this  time  Cotta  had  been  employed  without  fuc- 
cefs  in  befieging  Heraclea,  which  he  could  never  have 
reduced  without  the  affiftance  of  Triarius.  That- 
commander,  having  defeated  the  fleet,  foon  reduced 
the  town  to  fuch  diftrefs,  that  a  third  part  of  the  -gar- 
rifon  died  of  hunger  ;  upon  which  the  governor,  Co- 
nacorix,  privately  agreed  with  1  riarius  to  deliver  one 
of  the  gates  to  him.  This  was  accordingly  done  ;  and 
the  Romans,  entering,  made  a  terrible  daughter  of  the 
helplefs  inhabitants.  But  in  the  mean  time  Cotta, 
provoked  at  feeing  himfelf  deprived  both  of  all  fhare 
of  the  booty,  and  the  honour  of  reducing  a  place  be¬ 
fore  which  he  had  fat  fo  long,  fell  upon  his  country¬ 
men  as  they  were  bufied  in  plundering  ;  which  wrould 
have  occafioned  a  great  deal  of  bloodffied,  had  not 
Triarius  promifed  to  divide  the  booty  equally.  Co- 
nacorix,  in  order  to  conceal  his  treachery,  after  march¬ 
ing  out  of  Heraclea,  feized  on  two  forts  belonging  to 
the  Romans  ;  and  Triarius  being  fent  to  recover  them. 
Cotta,  in  his  abfence,  plundered  the  city  anew,  rifled 
the  temples  which  the  other  had  fpared,  put  all  the 
citizens  he  could  meet  with  to  the  fword,  and  having 
carried  off  every  thing  valuable,  at  laft  fet  flie  to  the 
city  in  feveral  places,  by  which  means  it  was  foon  re* 
duced  to  allies.  Cotta  then,  having  no  farther  occa¬ 
fion  for  his  troops,  difmiffed  the  auxiliaries,  refigned 
his  legions  to  Lucullus,  and  put  to  fea  himfelf  in  order 
to  return  to  Rome.  But  he  had  fcarce  got  out  of 
the  harbour,  when  part  of  his  fhips,  being  overloaded 
with  the  fpoils  of  the  city,  funk  ;  and  the  others  were 
by  a  violent  north  wind  dallied  againft  the  (hore, 
which  occafioned  the  lofs  of  a  great  part  of  the  booty,. 
However,  on  his  return  to  Rome,  he  was  highly  ap* 
plauded  by  the  fenate,  and  honoured  with  the  title  of 
Ponticus, 

Lucullus,  having  now  reduced  Pontus,  marched  a- 
gainft  the  Chaldeans,  Tibarenians,  and  inhabitants,  of 
Armenia  Minor;  who  voluntarily  fubmitted  to  him,, 
and  put  him  in  pofleffion  of  all  their  ftrong  holds. 
From  Armenia,  he  returned  before  Amifus,  which 
(till  held  out ;  Callimachus,  governor  of  the  place,  ha¬ 
ving  haralfed  the  Romans  to  fuch  a  degree  by  engines 
of  his  own  contriving,  that  they  had  given  over  their 
affaults,  and  contented  themfelves  with  blocking  It  up 
by  land,  though  the  garrifon  was  at  the  fame  time 
plentifully  fupplied  with  provifions  by  fea.  Lucullus, 
on  his  arrival,  fummoned  the  city  to  furrender,  offer- 
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Ing  the  inhabitants  very  honourable  terms  ;  but,  being 
refufed,  he  made  a  general  aflault  at  the  time  when  he 
knew  that  Callimachus  ufed  to  draw  off  great  part  of 
his  troops  to  give  them  fome  refpite.  The  Romans 
applying  their  fcaling  ladders,  got  over  the  wall  be¬ 
fore  Callimachus  could  come  to  the  afliflance  of  thofe 
whom  he  had  left  to  guard  it  5  however,  by  fetting 
the  city  on  fire,  he  found  means  in  that  confufion  to 
make  his  efcape.  Lucullus  commanded  his  men  to  ufe 
their  utmoft  endeavours  to  fave  the  city  ;  but  they  be¬ 
ing  intent  only  upon  plundering,  regarded  nothing 
but  the  furniture.  At  lad  the  fire  was  extinguifhed 
by  a  violent  fhower  ;  and  Lucullus,  having  with  much 
ado  redrained  his  foldicrs  from  committing  any  farther 
exceffes,  repaired  the  city  in  fome  meafure  before  he 
left  it,  and  fuffered  the  inhabitants  to  enjoy  their  pof- 
fefiions  in  peace. 

Tigranes  Nothing  was  now  wanting  but  the  captivity  of  Mi- 
defeated  by  thridates  himfelf  to  put  a  final  period  to  the  war  ;  and 
LucuIIhs,  therefore  Lucullus  demanded  him  from  his  fon-in-law 
Tigranes.  But  though  that  prince  could  not  be  pre¬ 
vailed  to  fee  Mithridates  on  account  of  his  mifcon- 
du<A,  he  could  as  little  be  induced  to  deliver  him  up 
to  his  enemies.  After  this  refufal,  however,  he  for 
the  firft  time  condefcended  to  fee  his  father-in-law, 
after  he  had  refided  a  year  and  eight  months  in  his 
dominions.  In  a  private  conference  held  by  the  two 
kings,  it  was  agreed,  that  Tigranes  fhould  march  a- 
gainft  the  Romans,  and  Mithridates  with  10,000  horfe 
return  into  Pontus,  where  he  fhould  make  what  levies 
he  could,  and  rejoin  Tigranes,  before  Lucullus,  who 
was  then  employed  in  the  fiege  of  Sinope,  could  enter 
Armenia.  But,  in  the  mean  time,  Sinope  having  fur- 
rendered,  Lucullus  with  all  pofiible  expedition  marched 
againft  Tigranes,  and,  having  drawn  him  into  a  general 
engagement,  gave  him  an  entire  defeat,  as  is  related  un¬ 
der  the  article  Armenia. 

Mithridates  was  marching  to  his  afliflance,  when  he 
met  his  fon-in-law  flying  with  a  fmall  retinue  to  fhel- 
46  ter  himfelf  in  fome  remote  corner  of  the  kingdom. 
ButrefolvesHe  encouraged  him  to  raife  new  forces  ;  not  doubting 
therca™0"  ^Ut  ^at  anotber  campaign  would  repair  all  former 
Ioffes,  provided  he  would  commit  to  his  management 
every  thing  relating  to  the  war.  To  this  Tigranes 
agreeing,  as  he  thought  him  more  fit  to  deal  with  the 
Romans  than  himfelf,  orders  were  iffued  out  for  railing 
a  new  army,  and  all  the  Armenians  able  to  bear  arms 
fummoned  to  meet  at  the  place  of  the  general  rendez¬ 
vous.  Out  of  thefe  Mithridates  chofe  70,000  foot 
and  35,000  horfe  ;  and  having  trained  them  up  during 
the  winter,  after  the  Roman  difcipline,  in  the  begin¬ 
ning  of  the  fpring  he  left  part  of  them  with  Tigranes, 
and  marched  himfelf  with  the  red  into  Pontus,  where 
he  recovered  many  important  places,  and  overcame  in  a 
pitched  battle  M.  Fabius,  whom  Lucullus  had  appoint¬ 
ed  governor  of  that  province.  Being  fiufhed  with  this 
iuccefs,  as  foon  as  the  wounds  he  received  in  the  en¬ 
gagement  fuffered  him  to  move,  he  purfued  Fabius,  and 
befieged  him  in  the  city  of  Cabira,  whither  he  had 
retired  ;  but  in  the  mean  timeTriarius,  who  was  march¬ 
ing  out  of  Alia  to  join  Lucullus,  hearing  what  didrefs 
the  Romans  were  in,  hadened  to  their  relief,  and  ap¬ 
pearing  unexpectedly  on  the  neighbouring  hill,  ftruck 
fuch  terror  into  the  enemy,  that  they  railed  the  fiege, 
and  made  the  beff  of  their  way  into  Cappadocia.  Tri- 


i>aign. 


arius  purfued  them,  and  got  fo  near  them  as  to  be  Pontus 
parted  only  by  a  river*  Here  he  halted,  with  a  defign 
to  pafs  the  river  after  he  had  allowed  his  men  fome 
red  ;  for  they  were  tired  out  with  long  marches.  But 
Mithridates  was  before-hand  with  him,  and  croffing 
the  river  on  a  bridge,  where  he  had  placed  a  drong 
guard,  attacked  the  Romans  with  great  refolution  be-Mith  idate$ 
fore  they  had  time  to  refredi  themfelves.  The  battle  defeatedr 
was  bloody,  and  the  event  doubtful,  till  the  bridge 
breaking  down  with  the  weight  of  the  multitude  that 
paffed,  the  king’s  troops  who  had  engaged,  relying 
chiefly  on  their  numbers,  began  to  lofe  courage,  feeing 
they  could  receive  no  further  afliflance  ;  and  the  Ro¬ 
mans  charging  them  with  frefh  vigour,  they  betook 
themfelves  to  a  precipitate  flight.  After  this  engage¬ 
ment,  as  winter  came  on,  both  armies  were  glad, to  re¬ 
tire  to  their  winter-quarters. 

During  the  winter,  Mithridates  raifed  new  forces  ; 
and  having  received  confiderable  fupplies  from  Tigranes, 
took  the  field  early  in  the  fpring,  in  hopes  of  driving 
the  Romans  quite  out  of  Pontus,  before  Lucullus,  who 
had  work  enough  on  his  hands  in  Armenia,  could  come 
to  their  afliflance.  With  this  view  he  marched  draight 
againd  Triarins  and  Sornatius,  to  whom  Lucullus  had 
committed  the  care  and  defence  of  that  province  ;  and 
finding  them  encamped  near  the  city  of  Gaziurfa,  prof¬ 
fered  them  battle ;  which  they  declining,  he  fent  a 
drong  detachment  to  befiege  a  caflle  where  the  Ro¬ 
mans  had  left  all  their  baggage,  hoping  they  would 
rather  venture  an  engagement  to  relieve  the  place,  than 
lofe  all  they  had  got  with  fo  much  toil  and  labour  du¬ 
ring  the  war:  neither  was  he  difappointed  in  his  hopes; 
for  though  Triarius  was  for  keeping  clofe  in  his  camp 
till  the  arrival  of  Lucullus,  whom  he  daily  expelled, 
having  acquainted  him  with  the  danger,  the  foldiers 
hearing  that  the  cadle  was  befieged,  declared  in  a  tu¬ 
multuous  manner,  that  if  he  did  not  lead  them  they 
would  march  to  the  relief  of  the  place  without  his  4$ 
leave.  Triarius  being  thus  forced  by  his  own  men  to  Defeats 
fight,  drew-out  his  forces  agkinA  the  king,  whofe  armylr*ar*us* 
was  three  times  his  number ;  but  while  they  were  upon 
the  point  of  engaging,  both  armies  were  fey  a  violent 
dorm  forced  to  retire  to  their  refpe<Aive  camps  ;  but 
Triarius  receiving  that  very  day  intelligence  of  the 
approach  of  Lucullus,  and  fearing  he  would  fnatch 
the  vitdory  out  of  his  hands,  refolved  to  make  a  bold 
pufh,  and  next  morning  by  break  of  day  attack  the 
king  in  his  camp.  If  he  conquered,  the  glory  he 
thought  would  be  entirely  his  own  ;  if  he  were  over¬ 
come,  the  enemy  could  reap  no  great  advantage  from 
his  vi&ory,  Lucullus  being  at  hand  with  a  powerful 
army.  The  king,  in  that  furprife,  putting  himfelf  at 
the  head  of  a  few  troops  of  his  guards,  fudained  the 
brunt  of  the  Romans,  till  the  red  of  his  army  drawing 
up  came  to  his  relief,  and. attacked  the  enemy  with 
fuch  fury,  that  the  Roman  foot  were  forced  to  give  way, 
and  were  driven  into  a  morafs,  where  they  were  furroun ti¬ 
ed,  and  great  numbers  of  them  cut  in  pieces. 

Their  horfe  were  likewife  put  to  flight,  and  purfued 
with  great  (laughter,  till  a  Roman  centurion  in  the 
king’s  fervice,  pitying  his  countrymen,  attempted  to 
kill  him.  The  king’s  life  was  faved  by  his  bread- 
plate  ;  but  as  he  received  a  deep  wound  in  the  thigh, 
he  was  ’Obliged  to  give  over  the  purfuit  himfelf,  and 
thofe  that  were  about  him  caufed  the  retreat  to  be 
Z  z  2  founded. 
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Pontus.  founded,  wiich,  as  it  was  unexpected,  occa^d  *  f  ^ 
confnfion  in  the  whole  army.  JT  ^  ce  ,  r  -  j, 
mediately  cut  in  pieces  ;  but  the  Roman  horfe  in  t 
mean  time  getting  the  ftart  of  the  enemy,  found  means 
to  make  their  efcape.  Above  7°oo  of  the  Romans 
tvere  killed  in  that  battle  ;  and  among  them  150  centu¬ 
rions  and  24  tribunes,  the  greateft  number  of  officers 
..  that  had  been  loft  in  any  engagement  to  that  day. 
All  the  Ro-  Mitliridates  being  cured  of  his  wound,  that  he  mig 
mans  in  the  not  for  tl,e  future  be  expofed  to  fuch  dangers,  cat 
CC/-ViCe-  °f  all  the  Romans  that  ferved  in  his  army  to  be  formed 
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into  one  uuu  ^  ” —  .  .  .  r  A 

ty,  and  then  ordered  them  to  retire  to  their  tents,  where 

thev  were  all  to  a  man  cut  in  pieces. 

The  king,  however  elated  with  fuccefs,  yet  w°»la 
not  engage  Lncullus  ;  but  with  long  marches  haftened 
into  Armenia  Minor,  and  encamped  upon  a  lull  near  the 
town  of  Talura,  expefting  Tigranes,  who  was  advan¬ 
cing  with  a  ftrong  army  to  join  him.  Lucullus,  in  pur- 
fuit  of  Mithridates,  marched  over  the  field  of  battle, 
leaving  tliofe  unburied  who  had  fallen  in  the  engage- 
ment,  which  al'enated  the  minds  of  the  foldiery  from 
him,  and  they  began  to  be  very  mutinous ;  being  Itir- 
red  up  by  Appius  Claudius,  whom  Lucullus  had  turn¬ 
ed  out  of  his  command  for  his  yile  behaviour,  notwith- 
ftanding  he  was  nearly  related  to  him,  Lucullus  having 
married  his  filler.  The  dilcontent  that  prevailed  in 
the  army  came  to  fuch  a  height,  that  Lucullus  was  ob¬ 
liged  to  lie  Hill  in  his  camp  all  that  fummer;  the  fol- 
diers  declaring  in  a  mutinous  manner,  that  they  would 
not  follow  him  any  longer,  nor  ferve  under  a  general 
who  refufed  to  (hare  the  booty  with  them. 

Thefe  complaints,  and  the  general  difcontent  that 
h  reigned  in  the  army,  obliged  the  fenate  to  recal  Lu- 
trleves  the  cullns,  and  appoint' Mauius  Acilius  Glabrio,  conful  of 
affairs  of  that  year,  in  his  room.  Glabrio  arriving  in  Bithynia, 
gave  notice  by  public  criers  to  all  the  cities,  that  the 
fenate  had  difcharged  Lucullus  and  his  army,  and  con- 
fifcated  his  goods  for  protrading  the  war  and  refufing 
to  comply  with  their  injunctions.  Hereupon  Lucullus 
was  abandoned  by  the  greater  part  of  his  army,  and 
forced  to  retire  into  Galatia,  not  being  in  a  condition 
to  make  head  againft  the  joint  forces  of  the  two  kings ; 
who,  laying  hold  of  that  opportunity,  recovered  the  beft 
part  of  Pontus,  Bithynia,  Cappadocia,  and  Armenia 
Minor :  for  though  Glabrio  had  haftened  into  Pontus, 
as  if  he  had  intended  to  engage  the  enemy  and  rob 
Lucullus  of  the  victory,  yet,  upon  the  firft  news  of  the 
approach  of  the  two  kings,  he  thought  fit  to  retire  and 
leave  the  country  open  pn  all  fides  to  the  enemy. 

-  l-t-j  When  this  was  heard  at  Rome,  a  law  was  enaded 
Eim  ^  ^  there  by  C.  Manilius,  a  tribune  of  the  people,  where¬ 
by  the  management  of  the  war  againft  Mitliridates  and 
Tigranes  was  committed  to  Pompey,  and  likewife  the 
provinces-  of  Cilicia,  then  under  Quintus  Marcius,  and 
of  Bithynia  under  Glabrio.  By  the  fame  law  lie  was 
continued  in  that  unlimited  power  by  fea,  with  which 
he  was  invefted  when  he  firft  fet  out  againft.  the  pi¬ 
rates  of  Cilicia.  In  virtue  of  this  law,  Pompey,  who 
had  juft  then  ended  the  war  with  the  Cilician  pirates, 
took  upon  him  the  command  of  the  army,  and  direc¬ 
ted  all  the  allies  of  the  Roman  people  to  join  him  with 
all  pofiible  expedition  :  but  before  he  took  the  field, 
he  renewed  the  alliance  which  Sylla  and  Lucullus  had 
concluded  with  Phrahates  king  of  Parthia,  and  then 


Si 

Pompey 
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fent  friendly  propofals  to  Mithridates;  who  at  firft  Teem¬ 
ed  inclined  to  give  ear  to  them,  and  accordingly  dif- 
patched  an  ambaftador  to  the  Roman  army  to  treat  of  |VIithri. 
a  peace.  Pompey  required  of  him  to  lay  down  his  arms  ^tes  reje&s 
if  he  was  in  earned,  and  deliver  up  to  him  all  tliofe  who  his  propo. 
had  revolted  from  the  Romans  during  the  war.  This  de^isci 
mand  was  no  fooner  reported  abroad  in  the  king’s  camp, 
but  the  deferters,  who  were  very  numerous  in  the  king’s 
army,  betaking  themfelves  to  their  arms,  threatened  to 
put  Mithridates  himfelf  to  death  ;  and  would  have  oc- 
cafioned  a  great  difturbance,  had  not  the  king  appeafed 
the  growing  tumult,  by  alluring  them,  that  he  had  feut 
ambaffadors,  not  to  treat  of  a  peace,  but  only  to  take, 
under  pretence  of  fuing  for  peace,  a  view  of  the  ene¬ 
my’s  ftrength.  He  moreover  obliged  himfelf,  by  a  fo- 
lemn  oath  in  the  prefence  of  the  whole  army,  never  to 
enter  into  any  treaty  of  friendfhip  with  the  Romans, 
nor  to  deliver  up  to  them  fuch  as  had  ever  ferved  under 
him.  ^ 

Pompey,  finding  his  propofals  rejected,  advanced 
againft  the  king  with  an  army  of  30,000  foot  and 
20,000  horfe,  as  Plutarch  writes,  or  30,000,  as  we  read 
in  Appian,  all  chofen  troops  ;  for  he  difcharged  moft 
of  thofe  who.,  had  Termed  under  Glabrio  and  Lucul¬ 
lus.  As  he  entered  Galatia,  he  was  met  by  Lucullus, 
who  endeavoured  to  perfuade  him  to  march  *back,  the 
war  being  near  finifhed,  and  even  deputies  fent  by  the 
republic  to  fettle  the  province  of  Pontus ;  but  not  be¬ 
ing  able  to  prevail  with  him,  after  mutual  complaints 
againft  each  other,  they  parted  ;  and  Pompey  remo¬ 
ving  his  camp,  commanded  the  troops  that  were  with 
Lucullus  to  join  him,  except  1600  whom  he  left  to  at¬ 
tend  Lucullus  in  his  triumph.  From  thence  Lucullus 
fet  out  for  Rome,  where  he  was  received  by  the  fenate 
with  gAat  marks  of  efteem,  moft  men  thinking  him 
highly  injured  by  the  authors  of  the  Manilian  law.. 

Pompey  purfued  his  march  into  Pontus  ;  but  finding, 
that  lie  could  not  by  any  means  draw  the  king  to  a 
battle,  he  marched  back  into  Armenia  Minor,  with  a 
defign  either  to  reduce  that  province,  or  oblige  Mi¬ 
thridates  to  venture  a  battle  in  order  to  relieve  it.  Mi¬ 
thridates  followed  him  at  fome  diftance  ;  and  entering 
Armenia,  encamped  on  a  hill  over-againft  the  Romans, 
and,  by  intercepting  their  convoys,  reduced  them  to 
fuch  diftrefs,  that  they  were  obliged  to  remove  to  a 
more  convenient  place,  the  king  cutting  off  many  in 
their  rear,  and  handling  them  with  frequent  attacks, 
till  he  fell  into  an  ambufeade  laid  by  Pompey,  whofe 
perfonal  courage  and  prudent  conduct  on  that  occafion 
confirmed  the  king  in  his  refolution  not  to  hazard  a 
general  engagement.  The  two  armies  encamped  over- 
againft  each  other ;  Pompey  on  one  hill,,  and  the  king 
on  another,  near  the  city  of  Daftira,  in  the  province 
of  Acifilene,  at  a  fmall  diftance  from  the  Euphrates,, 
which  divides  Acifilene  from  Armenia  Minor.  .  ^ 

Here  Pompey,  feeing  he  could  neither  draw  the  kingj,  beficge 
to  a  battle,  nor  force  his  camp,  which  was  pitched  on  by 
a  fteep  and  craggy  mountain,  began  to  block  him  upl’eyV 
with  a  ditch  which  he  carried  round  the  bottom  of  the 
hill  where  the  king  was  encamped ;  and  meeting  with 
no  oppofition,  finifhed  his  work,  and  quite  cut  off  the 
enemy’s  communication  with  the  country.  Pompey 
was  amazed  to  fee  the  king  thus  tamely  fuffer  himfelP 
to  be  fhut  up  ;  and  could  not  help  faying,  That  he  was 
either  a  great  fool  or  a  great  coward :  a  fool,  if  he  did 

not 
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not  apprehend  the  danger  he  was  in;  a  coward,  if,  being 
"  apprifed  of  it,  he  did  not  to  the  utmoft  of  his  power  pre¬ 
vent  it.  By  this  ditch,  which  was  150  furlongs  in  cir¬ 
cuit,  and  defended  by  many  forts  raifed  at  fmall  diflances 
from  each  other,  the  king  was  fo  clofely  befieged,  that 
he  could  neither  fend  out  parties  to  forage,  nor  receive 
the  fupplies  that  came  to  him  from  Pontus.  He  was 
thus  befieged  for  the  fpace  of  45  or  50  days-;  and  his 
army  reduced  to  fuch  Itraits,  that,  having  confumed  all 
their  proviilons,  they  were  at  laft  forced  to  live  on 
their  dead  horfes.  Hereupon  Mithridates  refolved  at 
all  events  to  break  through  the  Roman  fortifications  ; 
BQt  brfa\s  and  accordingly,  having  put  to  the  fword  all  thofe  that 
Romfa  thCwere  or  that  they  might  not  fall  into  the 

lines.  enemy’s  hands,  he  attacked  in  the  dead  of  the  night 
the  Roman  guards  ;  and  having  overpowered  them  with 
his  numbers,  got  fa fe  into  the  open  fields,  and  continued 
his  march  all  night  towards  Armenia  Major,  where  he 
was  expedted  by  Tigranes- 

Pompey  next  morning  by  break  of  day  purfued  the 
enemy  with  his  whole  army ;  and  having  with  much 
ado  overtaken  them,  found  the  king  encamped  on  a 
hill,  to  which  there  was  but  one  afcent,  and  that  guard¬ 
ed  by  a  ilrong  body  of  foot.  The  Romans  encamped 
over-againfl  them ;  but  Pompey,  fearing  the  king 
fhould  make  his  efcape  in  the  night-time,  privately  de¬ 
camped,  and  taking  the  fame  rout  the  enemy  were  to 
hold  in  order  to  gain  Armenia,  poffcffed  Limfelf  of  all 
the  eminences  and  defiles  through  which  the  king  was  to 
Is  ove'-  pafs.  Mithridates  thinking  that  Pompey  was  returned 
reaped  by  to  his  former  camp,  purfued  his  march,  and  about  the 
ancTtota!  v  t^le  even*ng  entered  a  narrow  valley,  which  was 

defeated.  Surrounded  on  all  fides  by  deep  hills.  On  thefe  hills 
the  Romans  lay  concealed,  expelling  the  fignal  to  fall 
upon  the  enemy  and  attack  them  on  all  fides  at  once, 
while  they  were  tired  with  their  march,  and  feemingly,. 
as  they  had  fent  out  no  fcouts,  in  great  fecurity.  Poin- 
pey  was  at  firft  for  putting  off  the  attack  till  the  next, 
morning,  thinking  it  not  fafe  to  engage  in  the.  night¬ 
time  among  fuch  fteep  and  craggy  mountains ;  but  was 
at  laff  prevailed  upon,  by  the  earneft.  prayers  and  in¬ 
treaties  of  all  the  chief  officers  of  the  army,  to  fall  up¬ 
on  the  enemy  that  very  night.  It  was  therefore  agreed,- 
that  in  the  dead  of  the  night  all  the  trumpets  fhould 
at  once  found  the  charge,  that  this  fignal  fliould  be 
followed  by  an  univerfal  fhout  of  the  whole  army,  and 
that  the  foldlers  fhould  make  what  noife  they  could, 
by  fir  iking  their  fpears  againfl  the  brafs.  veffeh  that 
were  ufed  in  the  camp.  The  king’s  army  at  this  hid¬ 
den  and  unexpected  noife,  which  was  echoed  again  by 
the  mountains,  imagined  at  firft  that  the  gods  tliem- 
felves  were  come  down  from  heaven  to  deftroy  them  ; 
and  the  Romans  charging  them  on  all  fides  with  fhow- 
ers  of  ftones  and  arrows  from  the  tops  of  the  hills,  they 
betook  themfelves  to.  a  precipitate  flight ;  but  finding 
all  the  paffes  befetwitli  ftrong  bodies  of  horfe  and  foot, 
were  forced  to  fly  back  into  tire  valley,  where,  for 
.many  hours  together,  they  were  expofed  to  the  enemy’s 
fhot,  without  being  able,  in  that  confufion,  either  to 
attack  them  or  defend  themfelves.  They  attempted  in¬ 
deed  to  make  fome  refiltance  when  the  moon  rofe  ^  but 
the  Romans  running  down  upon  them  from  the  hills, 
did  not  give  them  time  to  draw  up,  and  the  place  was 
fo  narrow  that  they  had  not  room  even  to  make  ufe  of 
their  fword?.  The  king  loft  on  that  occafioxv  10,000 


5  ]  PON 

men,  according  to  Appian,  but  40,000,  according  Pontui. 
to  Eutropius  and  others.  On  Pompsy’s  fide  there  fell  v 
between  20  and  30  private  men,  and  two  centurions.  ^5 

Mithridates,  at  the  head  of  80c  horfe,  broke  through  Dlflrefs  of 
the  Roman  army,  and  being  after  this  effort  abandon-  Mithri- 
ed  by  all  the  reft,  becaufe  they  were  clofely  purfued 
by  the  enemy,  he  travelled  all  night  attended  by  three 
perfons  only,  viz,  his  wife,  or,  as  Plutarch  calls  herr 
his  concubine ,  by  name  Hypjicratia ,  his  daughter  Dri- 
petine,  and  an  officer.  At  day -break  he  fell  in  with 
a  body  of  mercenary  horfe,  and  3000  foot,  who  were 
marching  to  join  him.  By  thefe  he  was  efcOrted  to 
the  caftle  of  Sinoria,  fituated  on  the  borders  of  the 
two  Armenias.  As  great  part  of  his  treafures  were 
lodged  here,  he  rewarded  very  liberally  thofe  who  ac¬ 
companied  him  in  his  flight  ;  and  taking  6000  talents, 
withdrew  into  Armenia.  As  foon  as  he  entered  the 
borders,  fie  difpatched  ambaffadors  to  Tigranes,  ac¬ 
quainting  him  with  his  arrival ;  but  that  prince,  who 
was  then  on  the  point  of  concluding  a  feparate  peace 
with  the  Romans,  clapped  his  ambaffadors  in  irons,  pre¬ 
tending  that  his  fon  Tigranes  had,  at  the  inftigation  of 
Mithridates,  revolted  firft  to  the  Parthians,  and  then 
to  the  Romans.  Mithridates  finding  himfelf  thus  aban¬ 
doned,  even  by  his  fon-in-law,  left  Armenia ;  and  di¬ 
recting  his  courfe  towards  Colchis,  which  was  fubjedt 
to  him,  and  not  as  yet  invaded  by  the  Romans,  paffed 
the  Euphrates  the.  fourth  day,  and  got  fafe  into  his  own 
territories* 

#  Pompey  fent  out  fevera!  parties  in  purfuit  of  the 
king  ;  but  remained  himfelf  with  the  main  body  of  the 
army  in  the  field  of  battle,  where  he  built  a  city,  call¬ 
ing  it  from  that  remarkable  victory  Nicopolir,  This 
city,  with  the  adjoining  territory,  he  bellowed  upon  fuch 
of  his  foldiers  as  were  old  or  difabled  ,;  and  many  flock¬ 
ing  to  it  from  the  neighbouring  countries,  it  became 
in  a  fhort  time  a  very  confiderable  place.  This  battle 
was  certainly  attended  with  very  fatal  confequences  for  57 
Mithridates  ;  who  wa s  forced,  his  army  being  entirely  ^es  /n* 
either  cut  off  or  difperfed,  to  abandon  his  own  domi- t0  ^cythia* 
nions,  and  fly  for  fhelter  to  the  moil  remote  parts  ofthence°intfi» 
Scythia.  Pompey  having  concluded  a  peace  with  Ti-other  coun- 
granes,  as  we  have  related  in  the  hiflory  of  Armenia, 
and  fettled  the  affairs  of  that  kingdom,  began  his  march 
in  purfuit  of  Mithridates  through  thofe  countries  that 
lie  about  mount  Caucafus.  The  barbarous  nations 
through-  which  he  paffed,  chiefly  the  Albanians  and 
Iberians,  attempted  to  ffop  his  march,  but  were  loon. put 
to  flight.  However,  he  was  obliged,  by  the  exceffive 
cold  and  deep  roads,  to  pafs  the  winter  near  the  river 
Cyrus.  Early  in  the  fpring  he  purfued  his  inarch  ^  but  * 
meeting  with  great  oppofition  from  the  Iberians,  a 
warlike  nation,  and  entirely  devoted  to  Mithridates,  he 
was  employed  molt  part  of  the  fummer  in  reducing 
them.  In  the  mean  time,  Mithridates,  who  had  wintered 
at  Diofcurias,  on  the  ifthmus  between  the  Euxine  and 
Cafpian  feas,  and  had  been  joined  there  by  fuch  of  his 
troops  as  had  made  their  efcape  from  the  late  unfortu¬ 
nate  battle,  continued  his  flight  through  the  countries 
of  the  Achaeans,  Zygians,  Heniochians,  Cercetans, 

Mofchi,.  and  Colchians.  Of  thefe  nations  fome  recei¬ 
ved  him  kindly,  and  even  entered  into  alliance  with 
him ;  through  others  he  was  forced  to  make  himfelf  a 
way  with  his  fword. 

Pompey  took  the  fame  rout,  directing  his  courfe 
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to  fupply  the  army  m 
he  inarched.  He  fpent  two  .  years 
thefe  nations,  and  was  often  in  danger  of  lofn  g 
his  life  and  his  army:  but  at  taft  he  overcame  them 
all ;  and  believing  Mithridates,  of  whom  he  could  have 
no  account,  to  be  dead,  he  marched  back  into 'Arme¬ 
nia  Minor,  where  he  allowed  fome  reft  to  his  foldiers, 
who  were  quite  worn  out  with  the  hardships  they  h 
endured  in  that  expedition.  Having  refrelhed  his  ar¬ 
my,  he  marched  into  Pontus,  to  reduce  fome  ttrong- 
holds  which  were  Hill  garrifoned  by  the  king  s  troops. 
While  he  was  at  Afpis  in  Pontus,  many  of  the  king  s 
concubines  were  brought  to  him  ;  but  he  font  them  all 
home  to  their  parents,  without  offering  them  the  ieait 
injury,  and  thereby  gained  the  afte&ion  of  the  chief 
lords  of  Pontus,  whofe  daughters  they  were.  I  he 
itrorig  caffle  of  Symphori  was  delivered  up  to  him  by 
Stratonix,  one.  of  the  king’s  concubines,  upon  no  o- 
ther  terms  than  that  he  would  fpare  her  fon  Xiphares, 
who  was  with  the  king,  in  cafe  he  fhould  fall  into  his 
hands.  She  likewife  difcovered  to  him  great  treafures 
hid  under  ground,  which  he,  with  great  generofity, 
beftowed  upon  her,  referving  for  himfelf  only  fome 
vefTels  to  fet  off  his  triumph.  Having  taken  another 
fort,  called  the  New  Cajiie ,  and  to  that  time  looked 
upon  as  impregnable,  he  found  in  it  great  ftore  of 
gold,  filver,  and  other  valuable  things,  which  he  af¬ 
terwards  confecrated  to  Jupiter  Capitolinus.  Here,  in 
looking  over  the  king’s  manuferipts,  he  came  to  dif- 
cover  where  the  reft  of  his  treafures  were  concealed, 
what  troops  he  could  raife  and  maintain,  what  fums 
were  yearly  paid  him  by  his  fubjedls  and  tributaries, 
&c.  whereby  he  could  make  a  true  eftimate  of  his 
whole  power  and  wealth.  Amongft  other  manuferipts 
lie  found  fome  books  of  phyfic,  wrote  by  Mithridates 
himfelf,  which  he  commanded  JLenaeas,  a  learned  gram¬ 
marian,  to  tranflate  into  Latin. 

Pompey,  having  thus  reduced  all  Pontus,  marched 
into  Syria,  with  a  deiign  to  recover  that  kingdom, 
and  pafiing  through  Arabia  to  penetrate  as  far  as  the 
Red  Sea.  But  while  he  was  employed  in  this  expedi¬ 
tion,  news  was  brought  him  that  Mithridates,  whom 
he  believed  dead,  had  appeared  unexpectedly  in  Pon- 
atVh/head tus  at  t^ie  ^ea(^  a  confiderable  army,  and  furprifed 
of  a  confi-  Panticapseum,  a  famous  empory  at  the  mouth  of  the 
Euxine  Sea.  He  had  lain  all  this  time  concealed  in 
the  territories  of  a  Scythian  prince,  adjoining  to  the 
Palus  Mceotis ;  but  hearing  that  Pompey  had  left 
Pontus,  and  was  engaged  in  other  wars,  he  ventured 
out  of  his  hiding-place,  refolved  either  to  recover  his 
paternal  kingdom,  or  die  in  the  attempt.  He  return¬ 
ed  privately  into  Pontus,  and  managed  matters  there 
fo  dexteroufly,  that  the  Roman  garrifons  knew  no¬ 
thing  of  his  arrival  till  he  appeared  with  a  confider- 
able  army  in  the  field.  He  advanced  firft  to  the  caftle 
of  Symphori  ;  and  underftanding  that  Stratonix  had 
delivered  it  up  to  Pompey,  on  condition  he  would 
fave  the  life  of  her  fon  in  cafe  he  fhould  take  him  pri¬ 
soner,  the  king  immediately  caufed  the  youth,  who  was 
in  his  army,  to  be  put  to  death,  and  his  body  to  be 
left  nnburied,  Stratonix  beholding  from  the  walls  the 
cruel  and  unnatural  murder,  for  he  was  her  fon  by 
Mithridates,  and  had  ferved  him  with  great  fidelity. 
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the  northern  parts  of  Scy-  At  the  fame  tune  he  fent  amWTadors  to  Pompey  to 
the  nortn  y  „  trcat  0f  a  peace,  offering  to  pay  a  yearly  tribute  to 

the  republic,  on  condition  he  reftored  to  him  his  king- 
Pompey  replied,  that  he  would  hearken  to  no 
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propofals  whatfoever,  without  the  king  came  to^  treat 
with  him  in  perfon,  as  Tigranes  had  done.  This  Mi- 
thridates  looked  upon  as  nowife  confiftent  with  hi3 
dignity ;  and  therefore  laying  afide  all  thoughts  of  an 
accommodation,  began  to  make  what  preparations  he 
could  for  renewing  the  war.  60 

He  fummoned  all  his  fnbje&s  that  were  able  to  bear  Recovers  j 
arms  to  meet  at  an  appointed  place  ;  and  having  cho-^er*1 
fen  out  of  the  whole  multitude  60  cohorts,  each  con-p  a  s* 
filling  of  too  men,  he  incorporated  them  with  the  re¬ 
gular  troops  that  were  already  on  foot.  Being  now  in 
a  condition  to  aCl  offenfively,  for  Pompey  had  left  but 
a  fmall  number  of  troops  in  Pontus,  he  poffefTed  him¬ 
felf  of  Phanagorium,  Cherfonefus,  Theodofia,  Nym- 
phseum,  and  feveral  other  important  places.  But  in  the 
mean  time,  Caftor,  whom  Mithridates  had  appointed 
governor  of  Phanagorium,  falling  out  with  Tripho, 
one  of  the  king’s  favourite  eunuchs,  killed  him,  and 
dreading  the  king’s  refentment,  ftirred  up  the  inhabi¬ 
tants  to  a  revolt :  by  which  means  Phanagorium  was 
again  loft  ;  but  the  caftle,  which  was  defended  by  four 
of  the  king’s  fons,  Artaphernes,  Darius,  Xerxes,  and 
Oxathres,  held  out  for  fome  time.  The  king  haften- 
ed  to  their  relief ;  but  the  caftle  being  fet  on  fire  by 
the  rebels,  they  were  forced  to  furrender  themfelves  to 
Caftor  before  his  arrival.  Thefe  four  fons,  with  one 
of  the  king’s  daughters,  by  namei  Cleopatra ,  Caftor 
fent  to  the  Romans  ;  and  fortifying  himfelf  in  the 
town,  perfuaded  moft  of  the  neighbouring  cities, 
which  were  oppreffed  with  heavy  taxes,  and  ftrangely 
harafted  by  the  king’s  collectors,  to  join  in  the  re¬ 
bellion.  61 

Mithridates  finding  that  he  could  neither  rely  up-Hisfubje&* 
on  the  foldiery,  moft  of  them  being  forced  into  the^oatent-, 
fervice,  nor  on  his  other  fubjeCts,  who  were  diflatis- 
fied  by  reafon  of  the  exorbitant  taxes,  fent  ambafTa- 
dors  to  invite  the  princes  of  Scythia  to  his  relief,  and 
with  them  his  daughters,  to  be  beftowed  in  marriage 
upon  fuch  as  fhowed  themfelves  moft  inclined  to  aflift 
him.  But  as  the  ambaffadors  he  employed  on  this  oc- 
caflon  were  eunuchs,  a  race  of  men  no  lefs  abhorred 
by  the  army  than  favoured  by  the  king,  over  whom 
they  had  a  great  afeendant,  efpecially  in  his  old  age, 
the  foldiers  who  were’  fent  to  attend  them  on  their 
journey,  put  them  all  to  the  fword  as  foon  as  they 
were  out  of  the  king’s  reach,  and  delivered  his  daugh¬ 
ters  up  to  the  Romans.  Mithridates,  finding  himfelf 
thus  deprived  of  his  children,  betrayed  by  his  army, 
and  forfaken  even  by  thofe  on  whom  he  chiefly  relied, 
could  not  yet  be  induced  to  fubmit  to  the  Romans, 
though  Pompey  promifed  him  honourable  conditions, 
provided  he  came  to  treat  with  him  in  perfon.  In  this 
defperate  condition,  he  left  no  ftone  unturned  to  ftir 
up  the  princes  of  Afia  againft  the  Romans,  efpecially  62 
the  Parthians;  but  finding  them  awed  by  the  great  His  extra¬ 
opinion  they  all  had  of  Pompey,  he  had  recourse  at°r^inarJf 
laft  to  the  European  Gauls,  whom  he  underftoodto  be  invading 
at  war  with  the  Romans  ;  and  having  fent  before  fome  Italy, 
of  his  trufty  friends  to  engage  them  in  his  favour,  ta¬ 
king  leave  of  his  own  kingdom,  he  began  his  long  march, 
defigning  to  pafs  through  Bofphorus,  Cimmerius,  Scy¬ 
thia, 
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tBia,  Paneuia,  &c.  and  joining  tbc  Gauk,  pafs  the  Alps, 
and  invade  Italy. 

Th’s  defign  was  no  fooner  known  in  the  army,  hut 
the  foldiers  openly  began  to  complain  and  mutiny  ;  ex- 
boldnefs  of  the  attempt,  the  length 
of  the  march,  and  the  unfurmountable  difficulties  that 
muft  neceflarily  attend  fuch  a  defperate  enterprife. 
The  chief  commandos  did  all  that  lay  in  their  power 
to  divert  him  from  it  ;  reprefenting  to  him,  that  if  he 
was  not  able  to  cope  with  the  Romans  in  his  own ‘king¬ 
dom,  much  lefs  would  he  be  a  match  for  them  in  Ita¬ 
ly  or  Gaul,  where  they  could  daily  receive  new  fup- 
piies  ;  whereas  he  would  lofe  the  greateft  part  of  his  ar¬ 
my  in  fo  long  and  difficult  a  march,  and  the  reft  per¬ 
haps  m  the  firft  engagement,  without  any  poffibility  of 
repan ing  the  lofs.  But  all  was  to  no  purpofe  ;  for  they 
lound  him  fo  unalterably  fixed  in  histefolution,  that  he 
caufed  thofe  to  be  put  to  death  who  with  moft  warmth, 
remonft rated  againft  it,  not  fparing  even  his  own  fon 
Exipodras,  for  dropping  fome  unguarded  expreffions  on 
that  occahon.  Thus  they  were  forced  to  let  him  pur- 
fue  his  own  meafures,  till  they  found  a  more  proper  op¬ 
portunity  to  oppofe  them,  which  foon  after  offered,  as- 
they  were  encamped  at  Bofphorus  Cimmerius,  on  their 
march  into  Scythia. 

Here  Phamaces,  the  king’s  favourite  fon.  whom  he 
had  appointed  to  fucceed  him,  obferving  the  general 
dilcontent  that  reigned  in  the  army,  began  to  enter¬ 
tain  thoughts  of  placing  the  crown  on  his  own  head  ; 
and  not  doubting  but  the  foldiery  would  ftand  by  him, 
if  he  declared  againft  the  intended  expedition  into  Ita¬ 
ly,  openly  protefted  among  the  Roman  deferters,  who 
were  a  confiderable  part  of  the  army,  that  if  they 
would  follow  him  he  would  return  into  Pontus.  The 
Romans,  who  were  well  apprifed  of  the  danger  that 
attended  fuch  an  undertaking,  and  had  moft  of  all  ex- 
claimed  againft  it,  promifed  to  fupport  him  to  the  ut- 
moft  of  their  power,  and  even  encouraged  him,  upon 
lome  expreffions  which  he  purpofely  dropped,  to  af- 
iume  the  title  of  king,  a  title  which  his  father  feem- 
ed  determined  to  hold  till  he  had  deftroyed,  by  his  raffi 
and  defperate  attempts,  himfelf,  his  friends,  and  his 
army.  Pharilaces,  finding  he  could  depend  on  the  Ro¬ 
mans.  engaged  the  fame  night  moil  of  the  chief  com¬ 
manders  in  his  party,  and  by  their  means  the  greater 
part  of  the  foldiery'.  It  was  agreed,  that  next  morn¬ 
ing  by  break  of  day  ah  thofe  who  had  declared  in  his 
favour  ffiould  appear  in  arms,  and  with  a  loud  front 
proclaim  Phamaces  king  ;  which  was  done  according¬ 
ly,  and  the  ihout  returned  even  bv  thofe  whom  Phar- 
naces  had  not  thought  fit  to  let  into  the  fecret.  The 
Jung,  who  had  taken  up  his  quarters  in  t*e  city,  being 
awaked  by  the  noife,  fent  out  fome  of  his  dome  (lies 
to  know  what  had  happened  in  the  army.  Neither 
did  the  officers  or  foldiers  diffemble  the  matter,  but 
boldly  anfwered,  that  they  had  chofen  a  young  king 
lnikad  of  an  oid  dotard  governed  by  eunuchs. 

Hereupon  Mithridates  mounting  on  horfehack,  and 
attended  by  h:s  guards,  went  out  to  appeafe  the  tu- 
mmti  but  his  guards  forfaking  him,  and  his  horfe  be¬ 
ing  killed  under  him,  he  was  obliged  to  fly  back  into 
the  city ;  from  whence  he  fent  feveral  of  his  atten- 
dants  one  after  another  to  defire  of  his  fon  a  fafe  con¬ 
duit  for  himfelf  and  his  fner.ds.  But  as  none  of  the 
meuengers  returned,  fome  being  Asia,  and  others  fiding 
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with  the  new  king,  Mithridates  endeavoured  to  move  Pantus. 

his  fon  to  companion,  by  Signifying  to  him  from  the - v - 

wails  the  diftreffed  condition  he  was  reduced  to  by  a 
fon  whom  he  had  favoured  above  the  reft  of  his  chil¬ 
dren;  but  finding  him  nowife  affeded  by  his  Speech, 
turning  to  the  gods,  he  befeeched  them  with  many 
tears  to  make  his  fon  know  one  day  by  experience  the 
grief  and  agony  which  a  father  muft  feel  iii  feeing  his 
love  and  tendernefs  requited  with  fuch  ungrateful° and 
monftrous  returns.  Having  thus  Spoke,  he  thank¬ 
ed  in  a  very  obliging  manner  thofe  who  had  flood  by  % 
him  to  the  laft,  and  exhorted  them  to  make  their  fub- 
million  to  the  new  king  on  the  beft  terms  they  could 
procure ;  adding,  that  as  for  himfelf,  he  was  determi¬ 
ned  not  to  outlive  the  rebellion  of  a  fon  whom  he  had 
always  diftinguiffied  with  particular  marks  of  paternal 
affedlion. 

.  After  this,  he  withdrew  into  the  apartment  of  hisMithH- 
wives  and  concubines,  where  he  firft  took  poifon  him- dates  at- 
felf,-  and  then  prefented  it  to  them,  and  to  his  favou-^P18  to 
rite  daughters  Mithridatis  and  Niffa,  who  not  long  himfelf 
before  had  been  betrothed  to  the  kings  of  Egypt  and 
Cyprus-  To  the  women  it  proved  immediate  death  ; 
but  on  the  king,  who  from  his  infancy  had  inured  his 
conflitution  to  poifonous  potions,  it  had  fo  flow  an 
operation,  that  he  was  forced,  through  fear  of  fallino- 
into  the  rebels  hands,  to  recur  to  his  fword.  Neither 
did  the  wound,  as  lie  was  greatly  weakened  by  the 
poifon,  prove  mortal :  fo  that  the  rebels,  having  in 
the  mean  time  ftormed  the  town,  and  broke  into  the 
houfe,  found  the  king  wallowing  in  his  blood,  but 
frill  alive,  and  in  his  fenfes  ;  which  Phamaces  hearing, 
fent  fome  of  thofe  that  were  about  him  to  drefs  his" 
wounds,  with  a  defign  to  deliver  him  up  to  the  Ro¬ 
mans,  and  thereby  ingratiate  himfelf  with  Pompey. _ 


j  - —  'viuii  iumpej. —  6y 

£ut,  in  the  mean  time,  a  Gaul,  who  ferved  in  the  ar-  A  Gaul' 
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room  in  queft  of  booty,  and  being  touched  with  com- 
paffion  in  feeing  him  forfaken  by  all  his  friends,  andpaffim. 
ltrugglmg  on  the  bare  ground  with  the  pangs  of  death, 
drawing  his  fword,  put  an  end  to  his  prefent  agonies, 
and  prevented  the  infults  which  he  chiefly  apprehend¬ 
ed  if  he  fhould  fall  alive  into  his  foil’s  hands.  The 
barbarian  is  faid,  when  he  firft  faw  the  king,  to  have 
been  fo  awed  with  the  majefty  of  his  countenance,  that, 
forgetful  of  his  booty,  he  fled  out  of  the  room  ;  but 
being  called  back,  and  earnellly  intreated  by  the  dv- 
mg  prince  to  put  an  end  to  Iris  mifery,  he  fummoned 
all  his  courage  to  perform,  as  he  did,  with  a  trembling 
hand,  that  office;  and  immediately  retired  without 
touching  any  thing  that  belonged  to  the  king,  though 
the  hopes  of  a  rich  booty  was  the  only  motive  that  had 
led  him  thither. 

Pompey,  who  was  at  that  time  engaged  in  a  war 
with  the  Jews,  received  the  firft  notice  of  the  death  of 
Mithridates  as  he  was  011  his  march  to  Jerufalem.  The 
meffenger  who  brought  the  joyful  tidings  was  fent  by 
Phamaces,  and  appeared  unexpectedly  before  Pom¬ 
pey  with  the  branch  of  a  laurel,  as  was  cuftomary  on 
the  like  oecafions,  twilled  round  the  head  of  his  jave-  66 
hn.  When  he  heard  what  had  happened  at  Pantica-  Exceffive 
pteum,  he  was  fo  impatient  to  impart  it  to  the  fol-  J  T  of  t,ie 
diery,  that  he  could  not  even  wait  till  they  had  raifed  .Rn"?ans 
him  a  mount  of  turf  from  whence  to  fpeak  to  the  army,  ““  d<atb* 
according  to  the  cuftom  of  the  camp ;  but  ordered 
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thofe  who  were  by  him  to rhm  •  ?  teJ  the  folJIery 

their  faddles,  and  fro  ^  on  himfelf,  and 

that  Mithridates  had  the  king- 
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to  all  the  ffamfow  of  Pontus  to  "fubmit  themfelvcs, 
.with  the  cattles  andtreafures  with  which  they  were  en- 
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dom  as  a  gift  or  tne-  This  news  was 

they  were  unwilling  he  ^°“ld ,  f/hoie  army,  and  the 

received  with  joyful  fhou  f  ifices  throughout’ 

mg  them  with  the  de  letters  were 

•million. of -his  fon  Pharnaces.  vv  i  h 

vered  them  from  fuch  an  infilling  and  powerful  enemy, 
S  the  tribunes  of  the  people  enafted  a  law,  whereby 
Pompey,  in  confideration  of  his  eminent  fervice  in  the 
Mithndatic  war,  was  to  wear  a  crown  of  laurel,  with  d 
triumphal  gown  at  the  Circenfian  fports,  and  a  purple 

gown  at  the  feenical  plays.  ,  ,  ,  ,  th 

'h  Pharnaces,  when  he  heard  of  his  fathei  death, 
caufed  his  body  to  be  preferr  ed  m  brine,  proposing  to 
.prefent  it  to  Pompey,  who  had  promifed  to  return  in¬ 
to  Pontus  after  the  redu&ion  of  Judaea,  and  theie  fettle 
matters  to  his  fatisfaftion.  And  accordingly  having 
6.  taken  the  city  and  temple  of  Jerusalem,  he  fet  on 
SubmHfive  with  two  legions  for  Pontus ;  hud  being  arnvedatS- 
embaffy  of  nope,  he  was  there  met  by  ambaffadors  from  Pharna- 
Pha/naces  J  acquainting  him,  that  tlieir  maker  had  forbore  af- 
tp  Pompey  ;fui^in  Hthe  titfe  of  klng  till  his  will  and  pleafure  were 
known;  that  he  put  both  himfelf  and  the  kingdom 
entirely  into  his  hands ;  and  that  he  was  willing  to  at¬ 
tend  him  at  what  time  or  place  he  thought  fit  to  ap¬ 
point.  The  fame  ambaffadors  delivered  up  to  Pompey 
thofe  who  had  taken  Manius  Aquilius  the  Roman  legate, 
whom  Mithridates  had  put  to  a  cruel  death,  all  the 
prifoners,  hoftages,  and  deferters,  whether  Romans, 
Greeks,  or  Barbarians,  and  the  body  of  Mithridates, 
with  his  rich  apparel  and  arms,  which  were  greatly 
admired 'by  Pompey  and  the  other  Romans.  Both  iol- 
diers  and  officers  flocked  to  fee  the  king’s  body  ;  but 
-Pompey  declined  that  fight ;  and,  faying  that  all  en¬ 
mity  between  that  great  prince  and  the  people  of  Rome 
was  ended  with  his  life,  he  returned  the  body  to  the 
ambaffadors,  and  caufed  it  to  be  interred  with  the  ut- 
moft  pomp  and  magnificence  among  his  anceftors  in 
the  burying-place  of  the  kings  of  Pontus,  Pompey  de¬ 
fraying  all  the  charges  of  that  ceremony,  which  was 
the  moft  softly  and  pompous  that  ever  had  been  feen 
in  thofe  parts.  With  the  body  Pompey  reftored  liis 
wearing  apparel  and  armour  ;  but  the  fcabbard  of  his 
fword,  which  coft  400  talents,  was  ftolen  by  Rublius 
a  Roman,  and  fold  to  Ariarathes  king  of  Cappado¬ 
cia ;  and  his  cap  or  turban,  which  was  a  very  curious 
piece  of  workmanfhip,  was  privately  taken  by  one 
Caius,  who  prefented  it.  to  Fauftus  the  fon  of  Sylla,  in 
whofe  houfe  it  was  kept,  and  lhown  for  many  years 
after  among  the.  many  rarities  which  Sylla  had  brought 
out  of  Aha. 

Pompey  bellowed  the  kingdom  cf  Bofphorus  on 
Pharnaces,  and  honoured  him  with  the  title  of  a 
friend  and  ally  of  the  people  of  Rome.  Pharnaces  be- 
.ong  thus  acknowledged  'king  of  Boiphorus,  fent  orders 


3ed,  to* Pompey,  who  by  that  means  amaffed  an  im- 
menfe  .  booty.  In  the  city  of  Talaura,  which  Mithri¬ 
dates  ufed  to  call  his  wardrobe,  he  found  2000  cups  of 
onyx  fet  in  gold,  with  fuch  ftore  of  gold  and  falter 
veffels,  of  coftly  furniture,  of  faddles,  bridles,  and 
trappings,  fet  with  jewels  and  precious  ftones,  that  the 
Roman  commiffaries  fpent  30  days  in  taking  the  lfl- 
lates  alone  all  tne  enenues  v.  the  whole.  In  another  caffle  he  found 

Pompey  dif^atched  withou  Y  tablM  with  nine  falvers  of  niaffy  gold,  en¬ 

riched  with  precious  ftones  to  an  ineftimable  value-; 
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the  ftatues  of  Minerva,  Mars,  and  Apollo,  of  pure 
gold  and  moft  curious  workpianfhip  5  and  a  pair  ot 
gaming-tables  of  two  precious  ftones,  three  feet  broad, 
and  four  feet  long,  on  which  was  a  moon  of  gold 
weighing  30  pounds,  with  their  men,  all  of  the  lame 
precious  ftone.  In  a  fort  fituated  among  the  moun¬ 
tains,  were  delivered  up  to  him  the  king  s  ftatue  ot 
mafty  gold,  eight  cubits  high,  his  throne  and  feeptre, 
and  die  bed  of  Darius  the  fon  of  Hyftafpes.  Moft  of 
thefe  treafures  had  been  tranfmitted  to  him  from  his 
anceftors,  chiefly  from  Darius  king  of  Perfta  ;  fame 
belonged  to  the  Ptolemies  of  Egypt,  >  and  had  been 
depofited  by  Cleopatra,  as  we  have  hinted  above,  in 
the  hands  of  the  Coans,  who  delivered  them  -to  Mi¬ 
thridates  ;  and  great  part  of  them  had  been  collected  by 
the  king  liimfelf,  who  was  very  fond  of  rich  and  itately 

Pompey  having  thus  got  entire  pofleffion  of  Pontus,  Who  be* 
and  reduced  it  to  the  form  of  a  Roman  province, ,«£»  g* 
marched  into  Ajia  properly  fo  called  *  and  having  win- of 
tered  at  Ephefus,  early  in  the  fpring  fet  out  for  Italy,  Bofphorus,] 
with  a  fleet  of  700  fhips.  As  he  brought  over  his 
army  with  him,  the  fenate  was  -under  no  fmall  appre- 
lienfion  left  he  fhould  make  himfelf  abfolute,  and  rule 
without  controul.  But  he  mo  fooner  landed  at  Brun- 
dufium,  than  he  difbanded  the  army,  without  waiting 
for  any  decree  either  of  the  fenate  or  people  ;  what  nei¬ 
ther  his  friends  nor  his  enemies  had  believed.  His  tri¬ 
umph  lafted  two  whole  days  ;  and  though  he  was  at¬ 
tended  in  his  triumphal  chariot  by  324  captives  of  di- 
ftin&ion,  among  whom  were  five  fons  and  two  daugh¬ 
ters  of  Mithridates,  yet  he  would  not  fuffer  any  of  them 
to  be  put  to  death,  as  had  been  done  by  others  ;  but 
fent  them  all  back,  except  fuch  as  were  of  royal  ex¬ 
traction,  to  their  refpe&ive  countries,  and  even  fupplied 
them  with  money  . to  defray  the  charges  of  their  journey. 

A-fter  his  triumph  he  delivered  into  the  treafury  20,000 
talents,  though,  at  the  difmiffing  of  the  army,  he  had 
divided  1 6,000  talents  among  the  tribunes  and  centu¬ 
rions,  2000  feftertiums  among  the  qussftors,  and  had  gi¬ 
ven  to  each  foldier  50  feftertiums.  69 

Pompey  had  no  fooner  left  Afia,  but  Pharnaces  fell  pharnaces 
unexpededly  upon  the  Phanagorenfes,  a  people  offal  is  out 
Bofphorus,  whom  Pompey  had  declared  free,  becaufe  *  ^ang( 
they  had  revolted  the  firft  of  all  from  Mithridates,.  and 
by  their  example  induced  others  to  abandon  the  king  s 
party.  Pharnaces  beileged  their  chief  city  Phanago- 
ria,  and  kept  them  blocked  up  till,  for  want  of  provi- 
lions,  they  were  forced  to  fally  out,  and  put  all  to  the 
iiftie  of  a  battle  ;  which  proving  unfuccefsful,  they  deli¬ 
vered  up  themfelves  and  their  city  to  the  conqueror. 

Some  years  after,  the  civil  war  breaking  out  between 
Cariar  and  Pompey,  he  laid  hold  of  that  opportunity 
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iPfeYVUM-  to  recover  the  provinces  which  his  father  had  formerly 
poffeffed  ;  and  having  raifed  a  confiderable  army,  over¬ 
ran  Pontus,  Colchis,  Bithynia,  Armenia,  and  the  king¬ 
dom  of  Mofchis,  where  he  plundered,  as  Strabo  ob- 
ferves,  the  temple  of  the  goddefs  Eeucothea.  He  took 
the  ftrong  and  important  city  of  Sinope,  but  could  not 
reduce  Amifus.  But,  in  the  mean  time,  Caefar  having 
got  the  better  of  Pompey  and  his  party,  appointed 
On.  Domitius  Calvinus  governor  of  Alia,  enjoining 
him  to  make  war  upon  Pharnaces  with  the  legions  that 
were  quartered  in  that  province.  Domitius  immedi¬ 
ately  difpatched  ambaffadors  to  Pharnaces,  command* 
iiig  him  to  withdraw  his  troops  from  Armenia  and  Cap¬ 
padocia.  The  king  returned  anfvver,  that  he  Was  will¬ 
ing  to  abandon  Cappadocia,  but  as  for  the  kingdom  of 
Armenia  Minor,  it  was  part  of  his  hereditary  domi¬ 
nions  ;  and  therefore  he  would  not  refign  it  till  he  had 
an  opportunity  of  laying  his  pretenfions  before  Caefar 
himfelf,  whom  he  was  ready  to  obey  in  all  things.  Here¬ 
upon  Domitius  drawing  together  what  forces  he  could, 
marched  into  Cappadocia,  which  he  recovered  without 
oppofition,  Pharnaces  having  abandoned  it  to  make  a 
ftand  in  Armenia,  which  lay  nearer  liis  own  dominions. 
Thither  Domitius  purfued  him  ;  and  having  overtaken 
him  near  Nicopolis,  found  his  army  drawn  up  in 
battle-array,  and  the  king  ready  to  come  to  an  en¬ 
gagement  ;  which  Domitius  not  declining,  both  armies 

70  advanced. 

And  de-  The  king,  at  the  head  of  a  choice  body  of  men, 

*eats  them,  fep  tlpon  the  Romans  left  wing,  confiding  moftly  of 
raw  and  undifciplined  Afiatics  ;  and  having  without 
much  ado  put  them  to  flight,  penetrated  to  the  centre, 
where  the  thirty-fifth  legion,  the  only  one  which  Do¬ 
mitius  had,  after  a  faint  refiftance,  gave  ground,  and, 
retiring  to  the  neighbouring  mountains,  left  their  allies 
to  fhift  for  themfelves,  who  were  all  cut  off.  Domi¬ 
tius  with  the  remains  of  his  fcattered  army  marched 
back  into  Cappadocia ;  and  from  thence,  winter  draw¬ 
ing  "011,  into  the  province  of  Afia.  The  king  being 
puffed  up  with  this  vi&ory,  and  hearing  that  Caefar, 
with  the  flower  of  the  Roman  forces,  was  engaged  at 
the  fiege  of  Alexandria,  appointed  one  Afander  go¬ 
vernor  of  Bofphorus,  and  marched  himfelf  into  Cap¬ 
padocia  in  purfuit  of  Domitius,  with  a  defign  to  in¬ 
vade  Afi&,  and  recover  all  the  provinces  which  had 
been  once  fubdued  by  his  father.  Bithynia  and  Cap¬ 
padocia  readily  fubmitted  ;  but  Armenia  the  Defier, 
which  was  held  by  Dejotarus,  made  fo  vigorous  a  re¬ 
fiftance,  that  lie  was  forced  to  give  over  the  enttrprife, 
kfl  the  Romans  fhould  in  the  meantime  ftrengthen 
themfelves  in  Afia,  whither  he  was  in  hafte  to  march, 
in  hopes  of  meeting  there  with  the  fame  fuccefs  as  his 
father  Mithridates  had  done.  But  before  he  reached 
that  province,  he  was  informed  that  Afander  had  re¬ 
volted,  in  hopes  of  gaining  thereby  the  good-will  of 
the  Romans,  and  obtaining  of  them  the  kingdom  of  Bof¬ 
phorus  for  himfelf.  At  "the  fame  time,  he  received  in¬ 
telligence  that  Caefar,  having  at  laft  reduced  Alexan¬ 
dria,  and  fettled  the  affairs  of  Egypt  and  Syria,  was 

71  marching  into  Armenia. 

Attempts  He  was  not  a  little  difmaycd  at  this  news,  and 

Juhus^cL  t^ere^ore  without  delay  difpatched  ambaffadors  to  fue 

4ar,  "  for  peace  ;  hoping  that  Caefar,  who  was  haftening  into 
Italy  with  a  defign  to  pafs  over  into  Africa,  would 
willingly  give  ear  t©  any  .prop ofals  of  that  nature. — 
You  XV.  Fart  I. 


Caefar  courteoufly  entertained  the  ambaffadon  ;  and  Pflntu*- 
though  he  did  not  propofe  to  agree  to  their  conditions, 
yet,  that  he  might  come  upon  Pharnaces  unawares, 
he  {bowed  himfelf  very  defirous  of  entering  into  a 
treaty  of  peace.  But,  in  the  mean. time,  he  purfued 
his  march  with  all  poffible  expedition  ;  and  arriving  on 
the  Confines  of  Pontus,  ordered  all  the  troops  that 
were  quartered  in  the  neighbouring  provinces  to  join 
him  ;  for  be  had  brought  from  Alexandria  but  one 
legion,  namely,  the  fixth,  and  that  confifting  of  1000 
men  only,  the  reft  having  been  killed  at  the  fiege  of 
Alexandria.  Befides  this  veteran  legion,  he  found  at 
the  place  of  general  rendezvous  three  others,  but  all  of 
them  very  indifferently  armed,  and  worfe  difciplined. 

With  thefe  forces,  however,  fuch  as  they  were,  he  ad¬ 
vanced  againft  Pharnaces;  who  being  greatly  frightened 
at  liis  approach,  by  reafon  of  the  fuccefs  that  had  at¬ 
tended  him  in  all  his  expeditions,  again  difpatched 
atnbaffadors  to  him  with  a  crown  of  gold,  offering 
him  his  daughter  in  marriage,  and  promifing  to  do 
whatever  he  fhould  require.  The  ambaffadors  took 
care  to  let  him  know  that  their  mafter,  though  highly 
obliged  to  Pompey,  yet  had  never  been  prevailed  upon 
to  fend  him  any  fupplies  during  the  civil  war,  which 
Dejotarus,  king  of  Armenia  the  "Leffer,  whom  he  had 
honoured  with  his  friendfhip,  had  done.  Caefar  re¬ 
turned  for  anfvver,  that  he  was  willing  to  conclude  a 
peace  with  Pharnaces,  provided  he  retired  without  de¬ 
lay  from  Pontus,  returned  all  the  captives  and  hoftages 
whether  Roman  or  their  allies,  and  reftored  the  goods 
of  the  Roman  citizens  and  publicans  which  he  had 
feized  fince  he  firft  took  up  arms.  He  added,  that  as 
to  his  not  fending  fupplies  to  Pompey,  they  ought  ra¬ 
ther  to  have  concealed  fuch  an  ungrateful  proceeding 
of  their  mafter,  than  alleged  it  as  any  merit,  fince  the 
forfaking  of  one  to  whom  he  was  indebted  for  his 
crown,  befpoke  him  a  man  of  mean,  felfifh,  and  unwor¬ 
thy  principles. 

Pharnaces,  upon  the  return  of  his  ambaffadors,  ac¬ 
quainted  Csefar  that  he  agreed  to  the  conditions  ;  but 
finding  that  Csefar’s  affairs  called  him  into  Italy,  he 
required  a  longer  term  of  time  for  the  performance  of 
what  was  ftipulated  between  them,  ftarting  daily  nevr 
difficulties,  in  hopes  that  Caefar  would  in  the  mean  time 
be  obliged  to  depart,  and  leave  the  affairs  of  Pontus  in 
the  fame  poflure  he  had  found  them.  Caefar  feeing 
himfelf  difappointed,  and  put  off  from  day  to  day,  could 
not  longer  brook  the  king’s  deceitful  behaviour.  Where¬ 
fore  he  determined  to  put  himfelf  at  the  head  of  his 
fmall  army,  and  attack  the  enemy  in  his  camp  when  he 
leaft  expe<fted  it.  And  accordingly,  marching  out  in 
the  night,  he  came  by  break  of  day  in  light  of  the 
king’s  army  ;  and  uttering  thefe  words,  Shall  this  treach¬ 
erous  parricide  go  tin puni/he d  ?  broke  into  the  camp  at 
the  head  of  1000  horfe.  The  king’s  chariots,  which 
were  armed  with  fcythes,  canfed  fome  fmall  diforder 
among  Cne  far’s  horfe ;  hut  in  the  mean  time  the  reft  of 
his  army  coming  lip,  he  put  the  enemy  to  flight,  and  7s 
obtained  a  complete  victory.  This  battle  was  fought  By  whom 
near  the  place  where  Mithridates  had  routed  with  great  tU-ely^Se- 
daughter  the  Roman  army  under  the  command  of  Tri-feated. 
arius.  Moft  of  the  king’s  army  were  either  taken  or 
Cut  in  pieces  ;  but  Pharnaces  himfelf  had  the  good  luck 
to  make  his  efcape  while  the  Romans  w  ere  bufy  in 
plundering  the  camp.  This  victory  was  fo  quick,  that 
3  A  Caefar 


PON 


faw,  I  conquered.”  He  ever 
Pompey  a  fortunate  rather  than 


P  ^  ^  .  ,  ,  «  •  '~P reduced  the  kingdom  of  Colchis,  which  was  be-  PontiWi 

his  friend  Amimtms,  or  ^ni  1  ,  ^  fl;owe(j  upon  him  by  Agrippa,  who  likewife  honoured 

him  with  the  title  of  friend  and  ally  of  the  people  of  Rome, 

He  afterwards  waged  war  with  the  neighbouring  barba¬ 
rians  refufing  to  live  in  fubje&ion  to  the  Romans  ;  but 
was  overcome,  taken,  and  put  to  death,  by  the  Afpun- 
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a  areat  commander, 

SS  i£*Z  •l”  MUhrid«ic 

r 'if «vr  w>7  °<  "°n«  f  it  vs1'  ****  “c“dins  ”  st”bo’  “ ,hc 

foldim ;  and  becaufc  Mithnda.es  had Tm-  ^pon  his  death  his  fon  Polemon  IT.  -as  by  the  em- 

near  that  place  as  a  monument  of  his  v  y  perof  Caligula  raifed  to  the  throne  of  Bofphorus  and 

rius,  which  Csfar,  as  it  was  confecra  ^  ,  ’  pontug  gut  the  emperor  obliged  him  to  exchange  the 

did  not  think  lawful  to  puli  down,  he  Jtj  another  Pontus.^  ^Bofphonfs  with  pan  of  Cilicia  •,  and  Nero, 

over-agamft  it  to  tranfmit  to  po  en  y  X  .  't|,  yds  confent,  reduced  that  part  of  Pontus  which  he 

Pharnaces.  After  this  viAory  he  recovered  a  id  refto  ed  with ‘  J  of  a  provInPcc.  He  fell  in  love  with 

to  the  allies  of  the -F0^. of  R°me  f  fi^war ^de-  Berenice,  daughter  to  Agrippa  king  of  Judaea  ;  and  in 

SredAmifus  r^ck^and  “appointed  Mithridates  order  to  marry  her  embraced  the  Jewilh  religion.  But 

rS— »'  Bp^horus  in  Use  son.  of  Fha, 

ihus  fa. led  .he  M,  ofPontnb  UM  M  .to,  ml 


field  Pharnaces  had  retired  after  the  battle  to  Sinope  to  the  provinces  of  Bithyi 
•1  iooo  horfe,  where  he  was  quickly  befieged  by  only  that  part  of  it  which  w»^led /W  Polemon, acus 
Domitius,  to  whom  he  furrendered  the  town,  upon  no  retaining  the  dignity  of  a  dXhnft  and  feparate  province, 
other  condition  than  that  he  Should  be  fuffered  to  re-  During  the  civil  difcords  between  Vefpafian  and  V.tel- 
tire  into  Bofphorus  with  the  fmall  body  that  attended  bus,  one  Amcetus,  firft  a  flave,  afterwards  freedman, 
him.  This  Domitius  willingly  granted  ;  but  caufed  all  to  king  Polemon,  and  Mly  commander  of  the  royal, 
the  king’s  horfesto  be  killed,  fince  he  had  alked  a  fafe-  navy,  took  up  aims  with  a  defign  to  refcue  the  king- 
conduft  only  for  his  horfemen.  With  thefe  and  a  band  dom  from  the  Roman  bondage  ;  and  being  joined  by 
of  Scythians  and  Sarmatians  he  attempted  to  recover  the  great  multitudes  drawn  together  w  ith  the  pro  pect  of 
kingdom  of  Bofphorus;  but  being  met  between  Theo-  fpoil,  over-ran  the  country,  and  poffcfTed  himfelf  of 
„  docia  and  Panticapeum,  both  which  cities  he  had  redu-  Trapefund,  a  city  founded  by  the  Grecians  on  the  ut- 
killed  in  Ced,  by  Afander,  who  was  Hill  in  poffefiion  of  the  king-  moil  coniines  of  Pontus.  Here  he  cut  in  pieces  a  cohort 
another  en- ^oin  a  fharp  engagement  enfued,  wherein  the  king’s  made  up  of  the  inhabitants,  but  which  had  been  former- 


gagement.  merlj  as  not  being  ufed  to  fight  on  foot,  were  put  to 
flight,  and  Pharnaces  himfelf,  who  remained  alone  in 
the  field,  was  furrounded  by  the  enemy,  and  cut  in 
pieces,  after  having  reigned  in  Bofphorus  Cimmerius, 
the  kingdom  which  Pompey  had  bellowed  upon  him, 
according  to  Appian,  fifteen  years,  according  to  others, 
{Seventeen. 

Upon  the  death  of  Pharnaces  the  kingdom  of  Pontus 
74  was  again  reduced  to  the  form  of  a  province,  and  fo 
Poiuuj  continued  to  the  triumvirate  of  Marc  Antony,  who  after 
^kingdom  ^  battle  at  Philippi  conferred  it  upon  Darius  the  fon 
by  Marc  of  Pharnaces  for  his  fervices  during  the  civil  war.  He 
Antony,  continued  faithful  to  the  Romans;  but  did  nothing 
during  his  reign  worth  mentioning. 

Darius  was  fucceededin  the  kingdom  by  Polemon,  like¬ 
wife  preferred  to  that  honour  by  Mart  Antony.  He  was 
the  fon  of  Zeno,  a  famous  orator  of  Laodicea,  and  greatly 
favoured  by  Antony.  From  him  that  part  of  Pontus 


ly  prefented  with  the  privilege  of  Roman  citizens.  He 
likewife  burnt  the  fleet,  and  with  fcorn  and  infults 
fcoured  the  fea  ;  Mucianus  having  called  to  Byzantiunv 
moll  of  the  Roman  galleys.  Hereupon  Vefpafian,  wha 
was  at  that  time  in  Syria,  fent  Verdius  Gemnius  int» 
Pontus  with  a  choice  body  of  auxiliaries  from  the  le¬ 
gions.  He  affailing  the  enemy  while  they  were  in  dif- 
order,  and  roaming  afunder  in  purfuit  of  prey,  drove 
them  into  their  veffels ;  then  with  fome  galleys  chafed 
Anicetus  into  the  mouth  of  the  river  Chobus,  where  he 
thought  himfelf  fafe  under  the  protection  of  Sedochus 
king  of  the  Lazians,  whofe  alliance  he  had  purchafed 
with  large  fums  and  rich  prefents.  Sedochus  at  firft 
refufed  to  deliver  him  up  to  the  Romans  ;  but  was  foon 
prevailed  upon,  partly  by  threats,  partly  by  prefents,  to 
furrender  both  him  and  all  the  other  fugitives  who  had 
taken  fanCtuary  in  his  dominions.  Thus  ended  that* 
fervile  war ;  and  the  kingdom  of  Pontus  continued  to 


which  borders  on  Cappadocia  borrowed  the  name  of  be  a  province  of  the  empire  till  the  time  of  David  and 

n  1  *  TT~  — — J~J  - 1  *-  —  Alexis  Comneni,  who  being  driven  from  Conftantinople' 

by  the  French  and  Venetians  A.  D.  1204,  under  the* 
command  of  Baldwin  earl  of  Flanders,  fettled,  the  one 
at  Heraclea,  the  other  at  Trebifond.  The  troubles  that 
arofe  among  the  Latins  gave  Alexis  Comnenus  an  op¬ 
portunity  of  ereCting  here  a  new  empire,  which  com¬ 
prehended  great  part  of  Pontus,  and  was  known  by  the 
name  of  the  empire  of  Trebifond,  The  Comneni  held  it 
about  25o‘years,  till  the  time  of  Mohammed  II.  whey 


P  demoniac  us.  He  attended  Marc  Antony  in  his  expe¬ 
dition.  againll  the  Parthians;  and  being  taken  prifoner 
in  that  unfuccefsfu!  battle  fought  by  Statianus,  he  was 
fent  by  the  king  of  the  Medes,  an  ally  of  the  Parthians, 
to  conclude  a  peace  with  the  Romans.  In  which  em- 
baffy  he  acquitted  himfelf  fo  well,  that  Antony  added 
the  kingdom  of  Armenia  to  his  own  dominions.  In 
the  war  between  Antony  and  Augullus  lie  Tided  with  the 
former  :  but  after  the  battle  of  AClium  he  was  received 


into  favour  by  the  latter  ;  and  being  fent  by  Agrippa  carried  David  Comnenus,  the  lafb  emperor  of  Trebifond, 
againll  Scribonius,  who  upon  the  death  of  Afander  had  prifoner  to  Conftantinople,  A.  D.  1462,  with  all  his 
ufurped  the  kingdom  of  Bofphorus,  he  overcame  him,  family,  and  fubje&ed  his  empire  to  that  of  C  on  ft  anti- 

xiople  5 
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$^typool;flople  ;  in  which  abjeCl  flurry  Trebifond  and  all  Pontus 

:  P°nza’  hav^  continued  ever  fince. 

PONTYPOOL,  a  town  of  Monmouthfhtre  in  Eng¬ 
land,  feated  between  two  hills.  It  is  but  a  fmall  place, 
though  noted  for  its  iron-mills,  great  manufa&ure  of 
japanned  mugs,  &c.  W.  Long.  3.  6.  N.  Lat.  51.  42. 

PONZA,  or  Pontia*  is  a  fmall  ifland  of  the  Tufcan 
Sea,  well  know  n  to  be  the  place  to  which  many  illuflri- 
ous  Romans  were  formerly  banifhed.  It  is  fituated  on 
the  coaft  of  Italy  near  Terracina,  and  in  the  neighbour¬ 
hood  of  other  fmall  iilands  or  rocks  named  Palmarole , 

Z  'nriMi,  &c.  between  the  ifland  of  -Ventotienne  and 
Monte  Circello.  All  thefe  iflands  were  vifited  by  Sir 
William  Hamilton  in  the  year  1 7  85  ;  and  an  account  of 
his  journey  is  given  in  a  letter  to  Sir  J.  Banks,  which 
appeared  in  the  Phil.  Tranf.  vol.  lxxvi.  p.  365.  Sir 
William  arrived  at  Ponza  on  the  20th  Auguft ;  and, 
according  to  his  account,  it  lies  about  30  miles  from 
Ventotienne.  On  the  2 ill  he  went  round  it  in  a  boat. 
Its  length  is  about  ve  miles,  but  its  breadth  is  nowhere 
above  half  a  mile,  and  in  fome  places  not  more  than  500 
feet.  It  is  furrounded  by  a  multitude  of  detached  rocks, 
fome  of  them  very 'high,  and  moft  of  them  compofed 
of  a  compact  lava.  There  are  many  irregularly  formed 
bafaltes,  but  none  in  large  columns.  In  fome  places 
they  have  a  reddifh  tinge  from  iron  ochre,  are  very 
fmall,  and  irregularly  laid  over  one  another.  Some 
Hand  perpendicularly,  others  obliquely,  and  fome  lie 
horizontally.  The  rocks  themfelves  in  which  thefe 
mafles  are  found  are  lava  of  the  fame  nature  with  the 
bafaltes.  At  firft  fight  they  appear  like  the  ruins  of 
ancient  Roman  brick  or  tyle  buildings.  One  rock  is 
compofed  of  large  fpherical  bafalts,  and  in  other  places 
our  author  found  the  lava  inclined  to  take  the  like 
fpherical  foim,  though  on  a  much  lmaller  fcale,  fome  of 
the  former  bafalts  being  near  two  feet  in  diameter.  All 
thefe  rocks,  in  our  author's  opinion,  have  been  detached 
by  the  fea  from  this  ifland,  which  is  entirely  compofed 
of  volcanic  matter,  lavas,  and  tufas  of  various  qualities 
and  colours,  as  gieen,  yellow,  black,  and  white.  Some 
of  thefe  matters  are  more  compact  in  their  texture  than 
others ;  and  in  fome  parts  great  traCts  feem  to  have  un¬ 
dergone  fimilar  operations,  which  Hill  fuhfift  at  a  fpot 
called  the  Pifciarelli ,  on  the  outfide  of  the  Solfatara, 
near  Puzzole,  and  where  a  hot  fulphureous  vitriolic 
acid  vapour  converts  all  which  it  penetrates,  whether 
lavas,  tufas,  volcanic  afhes,  or  pumice-ftones,  into  a  pure 
clay,  moftly  white,  or  with  a  tint  of  red,  blue,  green, 
©r  yellow. 

In  one  part  of  this  ifland  there  is  a  fort  of  tufa  re¬ 
markably  good  for  the  purpofe  of  building.  It  is  as 
hard  as  Bath-ftone,  and  nearly  of  the  fame  colour,  with¬ 
out  any  mixture  of  lava  or  pumice-ftone,  which  ufually 
abound  in  the  tufas  of  Naples,  Baia,  and  Puzzoli. 

The  ifland  of  Palmarole  which  is  about  four  miles 
from  Ponza,  is  not  much  more  than  a  mile  in  circum¬ 
ference.  It  is  compofed  of  the  fame  volcanic  matter, 
and  probably  was  once  a  part  of  Ponza ;  and  in  our 
author’s  opinion  it  looks  as  if  the  ifland  of  Zannone, 
Which  lies  about  the  fame  diftance  from  Ponza,  was  once 
likewife  a  part  of  the  fame  ;  for  many  rocks  of  lava 
rife  above  water  in  a  line  betwixt  the  two  lafbmentioned 
iflands,  and  the  water  there  is  much -more  fhallovv  than 
'in  the  gulf  of  Terracina. 

Zannone  is  much  larger  and  higher  than  Palmarole  5 
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and  that  half  of  it  next  the  continent  is  compbfeJ  of  a  Pert* 
lime-ftone  funilat*  to  that  of  the  Apennines  near  it ;  the 
other  half  is  compofed  of  lavas  and  tufas,  refembling  in 
every  other  refpedt  the  foil  of  the  iflands  juft  defcrlbed. 

Neither  Palmarole  nor  Zannone  are  inhabited ;  but  the 
latter  furnifhes  abundance  of  brufhwoQd  for  the  ufe  of 
the  inhabitants  of  Ponza,  whofe  number,  including  the 
garrifon,  amounts  to  near  I700.  The  uninhabited 
ifland  of  St  Stefano  in  like  manner  furnifhes  wood  fof* 
the  people  of  Ventotienne.  It  is  probable  that  all 
thefe  iflands  and  rocks  may  in  time  be  levelled  by  the 
a&ion  of  the  fea.  Ponza,  in  its  prefent  Hate,  is  the 
mere  fkeleton  of  a  volcanic  ifland  j  little  more  than  its 
hard  or  vitrified  parts  remaining,  and  they  feem  to  be 
flowly  and  gradually  mouldering  away.  The  governor 
of  the  caftle  of  Ponza,  who  had  rdided  there  53  years, 
told  our  author  that  the  ifland  was  flill  fubjeCt  to  earth¬ 
quakes  ;  that  there  had  been  one  violent  (hock  there 
about  four  years  before  \  but  that  the  moft  violent  one 
he  ever  felt  was  on  the  very  day  and  at  the  hour  that 
Lifbon  was  deftroyed.  Two  houfes  out  of  three  which 
were  then  on  the  ifland  were  thrown  down.  “  This 
(fays  our  author)  feems  to  prove  that  the  volcanic  mat¬ 
ter  which  gave  birth  to  thefe  iilands  is  not  exhaufted.” 

Fig.  1.  Plate  CCCCXII.  is  a  plan  of  the  ifland  of 
Ponza  as  it  is  given  in  the  Plifiofophical  TranfaCtions. 

Fig.  2.  is  a  view  of  the  infide  of  the  harbour  of  the 
ifland.  A  in  the  fame  figure  is  a  rock  of  lava-  In 
many  parts  it  is  formed  into  regular  bafaltes  of  a  reddifh 
colour,  tinged  in  all  probability  with  fome  ochre.  Moft 
of  the  detached  rocks  of  the  ifland  refemble  this.  BR 
reprefents  a  trad  of  volcanic  country,  converted  by  a 
hot  fulphureous  vitriolic  acid  vapour  into  a  pure  clay, 
the  ground  colour  of  which  is  moftly  white. — Fig.  3.  is 
a  view  from  the  outfide  of  the  harbour,  near  the  light- 
houfe.  C  is  a  rock  of  volcanic  matter  converted 
pure  clay ;  D  is  a  rock  of  the  fame  kind,  with  ftrata 
of  pumice-ftone ;  E  is  a  rock  of  lava,  inclining  to  take 
bafaltic  forms ;  and  F  is  a  rock  compofed  of  fpherical 
bafaltes. 

POOD  is  a  Ruffian  weight,  equal  to  40  Ruffian  o $ 

36  Englifh  pounds. 

POOL  is  properly  a  refervoir  of  water  fupplied  with 
fprings,  and  difehargiug  the  overplus  by  fluices,  defen¬ 
ders,  weirs,  and  other  cauieways. 

Pool,  a  fea-port  town  of  Dorfetfhire  in  England. 

It  is  furrounded  on  all  fides  by  the  fea,  except  on  the 
north,  where  there  is  an  entrance  through  a  gate.  It 
was  formerly  nothing  but  a  place  where  a  few  fifher- 
men  lived  ;  but  in  the  reign  of  Henry  V I.  it  was  greatly- 
enlarged,  and  the  inhabitants  had  the  privilege  to  wall 
it  round.  It  was  alfo  made  a  county  of  itfelf,  and  fent 
two  members  to  parliament.  It  is  governed  by  a  mayor, 
a  lenior  bailiff,  four  other  juftices,  and  an  indeterminate 
number  of  burgeftes.  The  town  confifts  of  <r  church 
and  about  600  houfes,  with  broad  paved  ftreets ;  and 
has  a  manufactory  of  knit  hofe.  It  is  47  miles  weft- 
fouth-weil  of  Wmchefter,  and  no  weft-by-foutli  of 
London*  W.  Long.  2.  o.  N.  Lat.  50.  42. 

POOLE  (Matthew),  a  very  learned  wiiter  in  the 
17th  century,  was  born  at  Yoik  in  1624.  He  was 
educated  at  Emanuel-collegc,  Cambridge,  and  after¬ 
wards  incorporated  in  the  univerfity  of  Oxford.  He 
fucceeded  Dr  Anthony  Tuckney  in  the  reCtory  of  St 
Michael  de  Quern,  in  London,  about  1648*  In  163  i 
3  A  a  he 
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•  •  nf  are,t  exnsnces  and  expectations  of  his  family,  he  finds  he  can 

he  fet  on  foot  a  project  formamt^ng^^  ofthe  W  for  charitable  purpofes. 

parts  at  the  umveriities,  and^had  PP^  folicited  the  ?  It  is  well  known  that  tliofe  weekly  contributions 
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heads  of  houfes  in  both  of  them.  . 

affair  with  fo  much  vigour,  that  in  a  <h°rt  tmrc  pool. 
per  annum  was  procured  for  that  purpofe  ;  but  this  de- 
fen  was  laid  afide  at  the  Reiteration.  In  1662  he  was 
eieded  from  his  living  for  nonconformity.  He  was  ten 
years  employed  in  compofing  his  Synopjts  Crittcorum , 

& c.  Befides  this  great  work  he  publifhed  feveral 
other  pieces.  When  Dr  Oates’s  depofitions  concerning 
the  popifh  plot  were  printed,  our  author  found  his  name 
in  the  lift  of  thofe  who  were  to  be  cut  off,  on  the  ac¬ 
count  (as  was  fuppofed)  of  what  he  had  written  agai nit 
the  papifts  in  his  Nullity  of  the  Romjh  Faith.  So  that 
he  was  obliged  to  retire  into  Holland,  where  he  died  in 
1679,  and  left  behind  him  the  character  of  a  very  able 

critic  and  cafuift.  . 

POOP,  the  item  of  a  fhip ;  or  the  higheft,  upper- 
moft,  and  hinder  part  of  a  ihip’s  hull.  See  Stern. 

'  POOR,  in  law,  an  appellation  given  to  all  thofe  who 
are  in  fuch  a  low  and  mean  condition,  jhat  they  either 
are  or  may  become  a  burden  to  the  panfh, . 

*  They  who  rank  pity  amongft  the  original  impulfe3 
of  our  nature  rightly  contend,  that  when  it  prompts  us 
.  to  the  relief  of  human  mifery,  it  indicates  fufficiently  the 
Divine  intention,  and  our  duty.  Indeed,  the  fame  con- 
cluiion  is  deducible  from  the  exiftence  of  the  pafiion, 
whatever  account  be  given  of  its  origin.  Whether  it 
be  inftindt,  or  a  habit  founded  in  affociation  (fee  Pas¬ 
sion),  it  is  in  fa tt  a  property  of  our  nature  which  God 
appointed:  and  the  final  caufe  for  which  it  was  appoint¬ 
ed  is  to  afford  to  the  miferable,  in  the  compafiion  of 
their  fellow-creatures,  a  remedy  for  thofe  inequalities 
and  diftreffes  .to  which  many  are  neceffarily  expofed 
under  every  pofilble  rule  for  the  diftribution  of  proper¬ 
ty.  That  the  poor  have  a  claim  upon  the  rich,  found¬ 
ed  in  the  law  of  nature,  can  be  queftioned  by  net 
man  who  admits  the  benevolence  of  the  Deity,  and  con- 
fiders  his  purpofe  in  creating  the  world  (fee  Theolo¬ 
gy,  Part  1.  Se<ft.  ii.);  and  upon  this  claim  the  Chris¬ 
tian  Scriptures  are  more  explicit  than  almoft  upon  any 
other. 

The  rights  of  the  poor,  however,  to  be  relieved  by 
the  rich,  as  they  originate  in  nature,  and  are  fan&ioned 
by  Chriftianity,  are  evidently  of  that  kind  whieh  is  call¬ 
ed  iviperfeft  (See  Moral  Phihfophy ,  n°  15 1.)  It  is 
furely  needlefs  to  warn  our  readers  in  this  place,  that 
imperfeft  rights  are  in  themfelves  as  facred,  and  the 
duties  refulting  from  them  as  obligatory  in  foro  confcien - 
tiay  as  the  moft  rigid  claims  of  juftice.  Every  one. 
knows,  that  they  are  called  imperfeB  only  becaufe  the 
extent  of  them  in  particular  inftances  cannot  be  afeer- 
tained  by  pofitive  laws,  nor  the  breach  of  them  be  pu- 
nifhed  by  the  civil  magiftrate.  Hence  the  apoftle,  tho* 
he  enjoins  a  weekly  contribution  to  be  made  for  the 
poor  in  the  church  of  Corinth,  yet  leaves  the  fum  to 
be  contributed  by  each  individual  wholly  undetermined. 
“  Now  concerning  the  colle&ion  for  the  faints,  as  I 
have  given  order  to  the  churches  of  Galatia,  even  fo  do 
ye.  Upon  the  firft  day  of  the.  week  let  every  one  of 
you  lay  by  him  in  ftore  as  God  hath  profperedhim .”  By 
which  St  Paul  certainly  recommends  to  every  man  to 
contribute,  not  a  fixed  fum,  but  as  much  as,  from  a  de¬ 
liberate  companion  of  his  fortune,  with  the  reafonable 


were  laid  at  the  feet  of  the  apoftles,  who  transferred  the 
management  of  the  fund  thence  arifing  to  deacons  elect¬ 
ed  by  the  people,  and  ordained  by  them  to  fee  that  the. 
money  was  properly  diftributed.  Hence,  under  Chri¬ 
ftianity,  the  maintenance  of  the  poor  became  chiefly  an 
ecclefiaftical  concern  ;  and  when  that  holy  and  benevo¬ 
lent  religion  was  eftablifhed  in  the  Roman  empire,  a 
fourth  part-of  the  tithes  was  in  fome  countries  of  Eu¬ 
rope,  and  particularly  in  England,  fet  apart  for  that 
purpofe.  Afterwards,  when  the  tithes  of  many  parifhes 
were  appropriated  to  the  monafteries,  tliefe  focietics 
were  the  principal  refource  of  the  poor,  who  were  far¬ 
ther  relieved  by  voluntary  contributions.  Judge  Black- 
ftone  obferves,  that  till  the  ftatute  26  Hen.  VIII.  cap* 
26.  he  finds  no  compulfory  method  for  providing  for 
the  poor  ;  but  upon  the  total  diffolution  of  the  mona¬ 
fteries,  abundance  of  ftatutes  were  made  in  the  reign  of 
King  Henry  VIII.  Edward  VI.  and  Elizabeth,  which 
at  laft  eftablilhed  the 

PooRys  Rate ,  or  legal  affeffment  for  the  fupport  of 
the  poor.  The  fums  that  had  been  appropriated  for 
charitable  ufes  before  the  reformation  were.  immenfe, 
and  the  wealth  that  had  been  accumulated  through  a 
fuccefilon  of  ages  by  mendicant  orders  of  religious  per- 
fons  was  inconceivably  great;  nor  was  it  in  the  power  of 
any  laws  to  confine  men  who-  were  in  the  poffeflion  of 
fuch  wealth  from  gratifying  thofe  defires  whieh  money 
can  fo  eafily  find  means  of  fupplying.  Yet  among  the 
various  abufes  to  which  this  opulence  had  given  rife; 
thefe  religious  orders  had  never  fo  far  loft  light  of  their 
original  inftitution  as  ever  to  negledt  the  poor.  Thefe 
were  indeed  provided  for  by  them  with  an  indiferimi- 
nate  profufion  of  largeffe,  better  proportioned  to  their 
own  opulence  than  to  the  wants  of  the  claimants,  who 
were  too  often,  without  examination,  all  equally  ferved*. 
whether  deferving  or  undeferving  of  that  Jbounty  which 
they  claimed. 

When  the  religious  houfes ,  as  they  were  called,  were 
entirely  fuppreffed  at  the  reformation,  and  the  wealth 
that  belonged  to  them  was  diverted  into  other  channels*, 
the  poor,  who  had  been  in  ufe  to  receive  their  fuppori 
from  tlunce,  were  of  courfe  left  entirely  deftitute  ;  and 
this  foon  became  a  grievance  fa  intolerable  not  only  to 
the  poor  themfelves,  but  to  the  whole  nation,  as  to 
excite  a  univerfiil  defire  to  have  it  remedied.  Accord- 
ingly,  by  the  14  Eliz.  cap.  5.  power  was  given  to  the 
juftices  to  lay  a  general  affeffment;  and  this  hath  con¬ 
tinued  ever  fince.  For  by  43  Eliz.  cap.  2.  the  church¬ 
wardens  and  overfeers  of  the  poor  of  every  parifh,  or 
the  greater  part  of  them  (with  the  confent  of  two  juf¬ 
tices,  one  of  whom  is  of  the  quorum,  dwelling  in  or 
near  the  parifh),  are  empowered  to  raife  weekly,  or 
otherwife,  by  taxation  of  every  inhabitant,  parfon,  vi¬ 
car,  and  other,  and  of  every  occupier  of  lands,  houfes, 
&c.  materials  for  employing  the  poor,  and  competent 
fums  for  their  relief.  Notice  fhall  be  given  in  church 
of  every  fuch  rate  the  next  Sunday  after  it  is  allowed, 
which  may  be  infpe<£ted  by  every  inhabitant,  paying  1  s- 
and  copies  of  it  granted  on  demand,  6d.  being  paid 
for  every  24  names  ;  and  a  churchwarden  or  overfeer 
refilling,  fhall  forfeit  20 1.  to  the  party  aggrieved.  The, 
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Toot,  fate  is  to'  be  levied  by  dillrefa  on  thofe  who  refufe  to 

-  pay  it;  and,  by  17  Geo.  IL  cap.  2.  cap.  38.  appeals 

again!!  it  are  allowed. 

If  the  jullices  find  that  the  inhabitants  of  any  parifli 
are  not  able  to  levy  among  themfelves  fufficient  fums 
for  the  purpofes  fpecifed  in  the  adt,  they  rnay  aflfefs  any 
other  parifh  within  the  hundred;  and  if  thejiundred  be 
unable  to  grant  neceiTary  relief,  they  may  rate  and  af¬ 
fix's  any  parifh  within  the  county.  43  Eliz.  cap.  2. 

In  order  to  compel  hufbands  and  parents  to  maintain 
their  own  families,  the  law  hath  provided,  that  all  per- 
fphs  running  away  out  of  their  parifnes,  and  leaving 
their  families  upon  the  parifh,  fhall  be  deemed  and  fuf- 
fifr  as  incorrigible  rogues  (7  jac.  cap.  4.)  And  if  a 
perfon  merely  threatens  to  run  away  and  leave  his  wife 
and  children  upon  the  parifh,  he  fhall,  upon  conviction, 
before  one  juftice  by  confeffion,  or  oath  of  one  witnefs, 
be  committed  to  the  houfe  of  correction  for  any  time 
jbot  exceeding  one  month  (17  Geo.  II.  cap.  5.)  For 
the  farther  maintenance  of  the  poor,  there  are  many  fines 
and  forfeitures,  payable  to  their  ufe  ;  as  for  fwearing, 
drunkennefs,  deftroying  the  game,  &e.  And  alfo  parts 
of  waftes,  woods,  and  paflures,  may  be  inclofed  for  the 
growth  and  prefervation  of  timber  and  uuderwood  for 
their  relief.  See  WoRK-Houfe . 

The  famous  flatute  of  the  43d  of  Elizabeth,  which 
is  the  bafis  of  all  the  poor-laws  in  England,  was  con- 
ftrnCted  with  a  cautious  forethought  that  can  perhaps 
be  equalled  by  few  law’s  that  ever  were  ena&ed  ;  and  if 
profped!ive  reafoning  alone  were  to  be  relied  011  in  mat¬ 
ters  of  legiflation,  it  feemed  impofiible  to  amend  it :  yet 
experience  has  now  proved,  with  a  mofl  demonflrative 
certainty,  that  it  is  not  fo  falntary  as  was  undoubtedly 
expeCted. 

The  perfons  who  compofed  that  law  had  before  their 
eyes  fuch  a  recent  proof  of  the  abufe  that  had  been 
made  of  the  charitable  beneficence  of  individuals,  that 
they  feem  to  have  been  chiefly  felicitous  to  obviate  fi- 
milar  abnfes  in  future  ;  and  to  guard  again!!  that  par¬ 
tial  kind  of  feduCtion,  they  rather  chofe  to  eftablilh  a 
defpotic  power  which  fhould  be  authorifed  to  wreft 
from  every  individual  in  the  nation  whatever  fums  it 
might  think  proper  to  call  for,  trufting  to  a  few  feeble 
devices  which  they  contrived,  for  curbing  that  power 
which  was  virtually  armed  with  force  fufficient  to  fet  all 
thefe  afide  whenever  it  pleafed.  The  confequence  has 
been,  that  the  fums  levied  for  the  relief  of  the  poor, 
which  were  at  fir!!  but  fmall,  are  now  enormous,  and 
that  the  demands  are  increafing  in  fuch  a  rapid  manner 
as  to  give  rife  to  the  mo!!  ferious  and  well-grounded 
apprehenfions.  In  the  year  1774,  parliament  inftitn- 
ted  an  inquiry  into  the  amount  of  the  poor’s-rates  in 
England  and  Wales,  and  again  in  1783.  On  compa¬ 
ring  thefe  together,  the  rife  during  that  !hort  period 
was  found  to  be  in  England  upwards  of  850,000  1.  per 
annum ,  being  nearly  in  the  proportion  of  one-third  of 
the  rate  at  the  fir!!  period.  In  Wales,  during  the  fame 
period  of  time,  the  rates  were  more  than  doubled.  Nor 
was  this  a  temporary  Hart,  but  a  part  only  of  a  gradual 
progrefiion.  Mr  Wenderdon,  in  his  View  of  England, 
obferves,  that  “  in  the  year  1680  the  poor’s-rates  pro¬ 
duced  no  more  than  665,3901.  in  1764  they  Hood  at 
1,200,000 1.  and  in  1773  they  were  eftimated  at 
3,000,000 1.”  It  is  a  known  fad!  (fays  Mr  Beaufoy, 
in  the  debate  on  Mr  Gilbert’s  poor  bill,  April  17th 
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1788),  that  within  the  laft  nine  years,  the  poor's- rates  Poor, 
have  increafed  one- third,  and  ffiould  they  continue  in-  1 T** 

creafing  in  the  fame  proportion  for  50  or  53  years;  they 
would  amount  to  the  enormous  fum  of  11,230,0001.  a 
burden  which  the  country  could  not  poffibly  bear.  It 
was  therefore,  he  added,  highly  neceflary  that  fomething 
fhould  be  attempted  to  prevent  this  alarming  addition, 
if  not  to  annihilate  the  prefent  glaring  mifcondudl  in 
the  management  of  the  poor.” 

Such  has  been  the  fate  of  England  with  regard  to 
poor  laws. 

In  Scotland,  the  reformation  having  been  carried  for¬ 
ward  with  a  Hill  more  violent  precipitancy  than  in  Eng¬ 
land,  and  the  funds  of  the  regular  clergy  being  move 
entirely  alienated,  the  cafe  of  the  poor  there  became 
Hill  more  feemingly  defperate,  and  the  clamours  were 
alfo  there  confiderable  at  that  time.  Then  alfo  it  was 
that  the  Scottilh  court,  imitating  as  ufual  at  that  time 
the  pradlice  of  England,  made  feveral  feeble  attempts 
to  introduce  a  fyftem  of  compulfory  poor’s-rates  into 
that  country,  but  never  digelled  the  fyHem.  fo  tho¬ 
roughly  as  to  form  a  law  that  could  in  any  cafe  be  car¬ 
ried  into  effect.  Many  crude  laws  on  this  head  were 
indeed  enacted  ;  but  all  of  them  fo  evidently  inadequate 
for  the  pnrpofe,  that  they  never  were,  even  in  one  in- 
Hance  that  we  have  heard  of,  attempted  at  the  time  to 
be  carried  into  effed!.  Indeed  it  feems  to  have  been 
impofiible  to  carry  them  into  effed!  ;  for  they  are  all  fo 
abfurd  and  contradi&ory  to  each  other,  that  hardly  a 
fingle  claufe  of  any  one  of  them  can  be  obeyed  without 
tranfgreffing  others  of  equal  importance. 

The  laH  Hatute  which  in  Scotland  was  ena&ed  on 
this  fubjed!  bears  date  September  iH  1691,  William  and 
Mc^ry,  park.  1.  feff.  7.  chap.  21.  and  it  “  ratifies  and 
approver  all  former  adbs  of  parliament  and  proclanuu 
tions  of  council  for  repreffing  of  beggars,  and  maintain¬ 
ing  and  employing  the  poor.”  If  this  law  therefore 
were  now  in  force,  and  it  never  was  repealed,  no  perfon 
could  with  impunity  countervail  any  one  of  thofe  Ha* 
tutes  which  it  ratifies;  but  to  be  convinced  how  im- 
poffible  it  is  to  obferve  them  all,  the  attentive  reader  *. 
needs  only  to  confider  thofe  laws  and  proclamations  with 
refped!  to  the  following  particulars,  viz. 

1.  The  perfons  appointed  to  make  up  the  poor's  roll. 

By  the  ad!  1579  this  duty  is  entrufied  to  the  provoll 
and  bailies  within  burgh,  and  the  judge  confiitute  be 
the  king’s  commiffion  in  paroches  to  landwart.  By  adt 
1663,  it:  is.  t}ie  heritors  of  each  pariffi.  By  ad!  1672, 
it  is  the  minifiers  and  elders  of  each  parifli  who  are  to 
make  up  this  lift.  By  the  proclamation  of  1692,  it  i* 
the  heritors,  minifters,  and  elders  of  every  parifli.  By 
that  of  1693,  it  is  the  magiftrates  of  royal  burghs,  and. 
the  heritors  of  vacant  [country]  pariflies;  in  both  cafes 
without  either  minifter  or  elders.  Among  this  chaos 
of  contradictions  how  is  it  poffible  to  ad!  without  tranf¬ 
greffing  fome  law. 

2.  Not  lefs  contradictory  are  the  enactments  in  regard 
to  the  perfons  who  are  to  payy  and  the  mode  of  appor¬ 
tioning  the  fums  among  them.  By  ad!  1579,  the  haill. 
inhabitants  of  the  paroehin  fhall  be  taxed  and  Hented 
according  to  the  eHimation  of  their  fubftance,  without: 
exception  of  perfons.  By  that  of  1663,  tlie  one-half  is; 
to  be  paid  By  the  heritors,  and  the  other  half  by  the  te¬ 
nants  and  poffeffors,  according  to  their  means  and  fub¬ 
ftance.  J3y  the  proclamation  of  1692,  the  one-half  i a* 

to 
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to  be  paid  by  the  heritors,  the  other  by  the  houfeholders 
of  the  parifh.  By  that  of  1693,  in  burghs  royal,  the 
magiftrates  are  to  (lent  themfelves,  conform  to  fuch  or- 
der  and  cuftom  ufed  and  wont  in  laying  on  flents,  an¬ 
nuities,  or  other  public  burdens,  in  the  refpe&ive  burgh, 
a6  may  be  moft  effedlual  to  reach  all  the  inhabitants  ; 
and  the  heritors  of  feveral  vacant  [landwart]  parifheS 
to  llent  themfelves  for  the  maintenance  of  the  refpe&ive 
poor. 

3.  A  ftill  greater  diverfity  takes  place  in  regard  to 
the  application  of  the  fums  jo  flented*  By  the  a£l 
1579,  it  would  feem  that  the  whole  of  the  money  af- 
fefled  was  to  be  applied  to  the  ufe  of  the  heiplefs  poor 
alone,  and  no  part  of  it  for  the  relief  of  thofe  who  were 
capable  of  working.  By  the  a&  1663,  on  the  contrary, 
the-  whole  ©f  this  afleffment  is  to  be  applied  for^  the 
fupport  of  thofe  only  who  are  able  to  work*  This  is 
ftill  more  fpecially  provided  for  by  the  a&  1672;  where 
the  poor  who  are  unable  to  work  are  to  be  fupported 
by  the  weekly  collections  at  the  kirk  doors ;  and  the 
Rented  afleflments  to  be  applied  t©  the  fupport  of  thofe 
in  the  correction  houfes. 

It  would  be  tirefome  to  enumerate  all  the  contradic¬ 
tions  that  thefe  laws  authorise.  In  regard  to  the  per - 
Jons  who  ore  required  to  carry  thefe  acts  tnto  execution* 
it  is  at  different  times  the  chancellor;  magiftrates;  com- 
jniflioners  of  excife;  fheriffs;  juftices  of  the  peace;  mi- 
nifters  and  elders;  the  prefbyteries;  heritors,  minifters, 
Smd  elders;  heritors  alone;  commiflioners  nominated  by 
prefbyteries  and  appointed  by  the  king  ;  the  lords  of 
the  privy  council :  in  fhort,  no  two  laws  can  be  found 
that  do  not  vary  from  each  other  in  this  refpeCt  one 
ivay  or  other. 

The  fame  variations  take  place  with  regard  to  the 
Building  of  corre&ion-houfes,  confinement  and  punifh- 
tnent  of  vagrants,  application  of  their  work,  awarding 
their  fervices  and  thofe  of  child*  ea.  In  fnort,  there  is 
not  one  particular  in  which  thefe  laws  do  not  vary  from 
and  contradiCl  each  other ;  fo  that,  let  any  perfon  try 
to  ad  in  virtue  of  any  one  of  them,  it  is  impofliblc  for 
Jdm  to  avoid  going  in  dired  oppofition  to  the  enad- 
jnents  of  fome  other  law  which  is  of  equal  force  with 
that  he  has  chofen  for  his  guide.  In  thefe  circum- 
,  ftances,  it  is  fo  far  from  being  furprifing  that  thefe  ads 
have  been  fnffered  to  remain  in  peipetual  defuetude, 
that  it  would  have  been  truly  wonderful  if  this  had  not 
been  the  cafe.  They  have,  however,  been  permitted  to 
remain  on  the  flat ute  book  as  a  difgrace  to  the  times 
when  they  were  formed,  and  as  a  ftumbling-block  to 
thofe  that  were  to  follow.  That  not  one  of  them  is 
now  in  force  was  lately  proved  by  a  learned  and  public- 
fpirited  gentleman,  to  whom  his  country  is  on  that  and 
many  other  accounts  deeply  indebted.  Refufing  to  pay 
the  poor’s  tax,  with  which  he  was  affeffed  by  the  over- 
feers  of  the  parifh  in  which  be  happened  to  refide,  he 
flood  an  adion  in  the  court  of  feflion,  and  prevailed, 
upon  the  broad  ground,  that  there  is  no  Jaw  in  force  m 
Scotland  by  which  an  involuntary  poor's  rate  can  be 
ejlablijhed  in  any  piri/b* 

But  how,  it  will  be  afked  by  our  Englifh  readers,  are 
the  poor  in  Scotland  really  maintained?  We  aniwer,  by 
the  private  alms  of  individuals,  and  by  certain  funds  un¬ 
der  the  management  of  the  hi  k-jeffiom  (fee  Presby¬ 
terians).  It  is  the  univerfal  pradice,  each  Lord’s 
dav,  in  every  parifh,  for  fuch  of  the  audience  as  are  in 


eafy  circumftanccs,  to  give  to  the  poor  fuch  87  offering  Font* 
of  alms  as  -they  fhall  deem  proper.  This  offering  is  ge- 
nerally  dropped  into  a  bafon  placed  at  the  church-door, 
and  under  the  immediate  care  of  an  elder.  When  the 
fervice  is  begun,  the  elder  removes  with  the  bafon,  which, 
he  keeps  under  his  charge  till  the  congregation  be  dif- 
mified.  The  feflion  then  meets,  and  the  money  is  told 
over,  its  amount  marked  down  in  the  feflion  account 
book,  and  depofited  in  a  box  kept  for  that  purpofe# 

This  box  has  ufually  a  fmall  flit  in  the  top,  through 
which  the  pieces  of  money  can  be  dropped  without 
opening  it ;  and  it  is  clofed  with  two  locks,  the  key  of 
one  of  which  is  ufually  kept  by  the  minifler  and  the 
other  by  the  kirk-treafurer,  fo  that  it  can  never  be  open¬ 
ed  but  in  the  prefence  of  thefe  two  at  lead. 

A  kirk-fefflon,  when  regularly  conflituted,  mufl  al¬ 
ways  conftft  of  the  minifler,  elders,  feflion -clerk,  and 
kirk-treafurer.  None  of  thefe  ever  receive  any  falary 
except  the  feflion-clerk,  who  is  ufually  the  fchoolmafteif 
of  the  parifh,  and  has  a  fmall  falary  allowed  for  minu¬ 
ting  the  tranfadlions.  The  kirk-treafurer  is  for  the 
moll  part  one  of  the  elders  ;  and  he  is  an  important 
member  of  this  court.  Without  his  intervention  nor 
diflribution  of  the  poor’s  funds  is  deemed  legal ;  nof 
can  any  payments  be  made,  receipts  granted,  or  money 
transferred,  but  by  him  ;  the  minifler  and  feflion  being 
perfonally  liable  to  make  good  all  money  that  may  other- 
wife  be  given  away,  fhould  it  ever  afterwards  be  challen¬ 
ged  by  any  heritor  in  the  parifh. 

The  precautions  taken  for  the  diflribution  of  the 
poor’s  funds  are  likewiie  Ample  and  excellent,  and  arc 
&s  follow. 

No  money  can  be  legally  iflued  from  the  poor’s  funds 
even  by  the  treafurer  and  feflion,  unlefs  legal  proof  can 
be  brought  that  public  intimation  has  been  given  from 
the  pulpit  immediately  after  divine  fervice,  and  before 
the  congregation  has  difperfed,  that  a  diflribution  of 
poor’s  money  is  to  be  made  by  the  feflion,  at  fuch  a 
time  and  place,  fpecifying  the  fame,  and  inviting  all 
who  have  intcreft  in  the  cafe  to  attend  if  they  fhall  in¬ 
cline.  This  intimation  mufl  be  made  a  full  fortnight 
before  the  time  of  diflribution ;  and  as  every  heritor 
(owner  of  landed  property)  in  the  parifh  has  a  right  to 
vote  in  the  diflribution  of  the  poor’s  funds,  they  may 
all,  if  they  fo  incline,  then  attend  and  exercife  that 
right :  but  if  none  of  them  fhould  attend,  which  if 
often  the  cafe,  the  feflion  has  then  a  right  to  proceed ; 
and  whatever  they  fhall  thus  do,  is  deemed  ftridtly  le¬ 
gal,  and  is  liable  to  no  challenge.  But  fhould  they  pro¬ 
ceed  without  having  given  this  previous  intimation,  they 
may,  if  the  heritors  fhould  afterwards  challenge  it,  be 
made  to  repay  out  of  their  own  pockets  every  (hilling 
they  fhall  have  fo  iflued.  It  fometimes  happens,  that 
young  minifters,  through  heedlefsnefs  in  this  refpe£t, 
expoie  themfelves  and  families  to  confiderable  trouble 
and  lofs,  which  by  attention  might  be  eaflly  avoided- 
In  the  fame  way,  fhould  a  minifler  and  feflion,  without 
the  intervention  of  a  treafurer  regularly  conflituted, 
lend  upon  bond  or  othenvifb  any  of  the  poor’s  funds, 
and  fhould  the  perfon  fo  borrowing  afterwards  fail, 
thefe  lenders  are  perfonally  liable  to  make  good  the 
whole,  and  any  heritor  in  the  parifh  who  choofes  it  can 
compel  him  to  do  fo. 

'i  he  members  of  the  feflion  are  alfo  liable  to  pay  all 
lofles,  and  to  account  for  all  fums  that  it  can  be  in¬ 
ti  *  ftru&ed 
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Poor,  ftru&ed  they  received,  if  they  negleft  to  keep  regular 

- - hooks,  in  which  every  tranfa£lion  fhall  be  entered :  Or, 

if  thefe  books  have  not  been  revifed  and  approved  of 
by  the  prefbytery(A);  but  if  they  (hall  have  been  fo  re- 
vifed,  they  cannot  be  challenged  for  omilfion  of  forms, 
and  can  only  be  made  to  account  for  errors,  or  frauds, 
or  evident  dilapidations. 

Under  this  wife  and  economical  fyftem  of  manage¬ 
ment,  it  has  been  found  by  the  experience  of  more  than 
ZOO  years,  that  in  the  low  parts  of  the  country,  where 
the  parifhes  are  in  general  of  fuch  moderate  extent  as 
to  admit  of  the  people  of  every  part  of  the  parifh  ge¬ 
nerally  to  attend  divine  fervice  every  Lord’s  day,  the 
ordinary  funds  have  been  amply  fufHcieut  to  fupply  all 
the  real  demands  of  the  poor,  and  in  moll  parifhes  a 
fund  has  been  accumulated  from  the  favingsof  ordinary 
years  to  help  the  deficiencies  that  may  arife  in  years  of 
uncommon  fcarcity. 

Befides  the  weekly  collections,  the  extra  offerings  at 
the  adminiflration  of  the  Lord’s  flipper,  the  pious  do¬ 
nations  of  charitable  individuals,  which  are  all  voluntary, 
together  with  fome  fmall  fees  paid  for  the  ufe  of  a  mort - 
xloth  (a  black  velvet  pall)  at  funerals,  which  is  generally 
purchafed  with  the  poor’s  money,  go  to  make  up  this 
parochial  fund.  Nor  mufl  any  one  believe  that  the  mo¬ 
ney  which  comes  through  the  hands  of  the  adminiftra- 
tors  of  the  poor’s  funds  is  all  that  is  bellowed  upon 
the  poor  in  Scotland ;  far  from  it :  there  are  a  thou¬ 
sand  other  channels  through  which  the  indigent  derive 
eonfolation  and  fupport,  all  of  them  tending  to  produce 
.  the  happiefl  effects  upon  fociety.  A  fon  feels  himfelf 
afhamed  to  think  that  his  parents  fhould  require  the  af- 
fiflance  of  another  to  fupport  them  ;  he  therefore  ilrains 
every  nerve  when  in  the  vigour  of  life  to  fpare  a  little 
of  his  earning  to  render  their  old  age  more  eafy  than  it 
might  have  been ;  and  fweet  to  a  parent  is  the  bread 
that  is  given  by  the  pious  attention  of  a  child.  If 
there  are  Several  children,  they  become  emulous  who 
fhall  difeover  mofl  kindnefs.  It  is  a  pious  contention 
which  Serves  to  unite  them  the  eloSer  to  each  other,  by 
commanding  their  mutual  efteem. 

Dire&ly  contrary  to  this  is  the  effed  of  the  poor 
laws  of  England,  where,  in  London  at  leaft,  it  is  not 
uncommon  to  See  men  in  good  bufinefs  negleCling  their 
aged  and  difeafed  parents  for  no  better  reafon  than  that 
the  parifh  is  bound  to  find  them  bread.  Thefe  laws 
have  other  pernicious  confequences  ;  for  they  are  ob- 
vioufly  fubverfive  of  induftry  as  well  as  morality  among 
the  lower  orders  of  the  people.  “  This  is  a  heavy 
charge,  but  no  lefs  true  than  heavy.  Fear  of  want  is 
the  only  effe&ual  motive  to  induftry  with  the  labouring 
poor :  remove  that  fear,  and  they  ceafe  to  be  induftri- 
ous.  The  ruling  paflion  of  thofc  who  live  by  bodily 
labour,  is  to  fave  a  pittance  for  their  children,  and  for 
Supporting  themfelves  in  old  age.  Stimulated  by  defire 
©f  accomplifhing  thofe  ends,  they  arc  frugal  and  induf- 


trious  :  and  the  profped  of  fuccefs  is  a  continual  feaft 
to  them.  Now,  what  worfe  can  malice  invent  againft 
fuch  a  man,  under  colour  of  friendfliip,  than*  to  fecure  s 
bread  to  him  and  his  children  whenever  he  takes  a  dif- 
like  to  work  ;  which  effe&ually  deadens  his  folc  ambi* 
tion,  and  vyitli  it  his  honell  induftry  ?  Relying  on  the 
certainty  of  a  provifion  againft  want,  he  relaxes  gra* 
dually  till  lie  finks  into  idlenefs  ;  idlenefs  leads  to  pro* 
fligacy  ;  profligacy  begets  difeafes  ;  and  the  wretch  be¬ 
comes  an  objedf  of  public  charity  before  he  has  run 
half  his  courfe.  Wifely  therefore  is  it  ordered  by  Pro¬ 
vidence,  that  charity  fhould  in  every  inftance  be  volun-' 
taiy,  to  prevent  the  idle  and  profligate  from  depending 
on  it  for  fupport.  During  the  reign  of  Elizabeth,  when 
the  monaftcries  were  recently  fuppreffed,  and  all  their 
revenues  fquandered,  fome  compulfion  might  be  necef- 
fary  to  prevent  the  poor  from  ftarving.  A  temporary 
provifion  for  this  purpofe,  fo  contrived  as  not  to  fuper- 
fede  voluntary  charity,  but  rather  to  promote  it,  would 
have  been  a  meafure  extremely  proper.  Unlucky  it  is 
for  England  that  fuch  a  meafure  was  overlooked  ;  but 
the  queen  and  her  parliaments  had  not  the  talent  of  fore- 
feeing  confequences  without  the  aid  of  experience.  A 
perpetual  tax  for  the  poor  was  impofed,  the  moil  per¬ 
nicious  taxj  fays  Lord  Ivames  (b),  that  ever  was  impo¬ 
fed  in  any  country.” 

POPA-madre,  is  a  town  of  South  America,  in 
Terra  Firma.  In  this  place  there  is  a  convent  and 
chapel  dedicated  to  the  Virgin  Mary,  to  whofe  image 
the  Spaniards  in  thofe  parts  go  in  pilgrimage,  particu¬ 
larly  thofe  who  have  been  at  fea.  It  is  feated  on  a  high 
mountain,  50  miles  eaft  of  Carthagena.  W.  Long.  74. 
32.  N.  Lat,  10,  15. 

POPJE.  See  Victi marius. 

POPAYAN,  a  province  of  South  America,  in  the 
kingdom  of  New  Granada,  between  the  audience  of  Pa¬ 
nama,  that  of  Quito,  and  the  South  Sea  ;  400  miles  in 
length,  and  300  m  breadth.  A  chain  of  barren  moun¬ 
tains  runs  through  the  country  from  north  to  fouth 
and  near  the  fea  the  foil  is  fo  foaked  with  almoft  con¬ 
tinual  rains,  that  few  care  to  refide  there,  except  for  the 
fake  of  the  gold  that  is  met  with  in  great  plenty  in  the 
fands  of  the  rivulets.  This  bewitching  metal  brings 
many  in  fearch  of  it,  though  it  is  a  great  doubt  whether 
they  ever  return  back  alive  or  not.  For  this  reafon  the 
favage  Americans  are  flill  mailers  of  a  great  part  of  it, 
and  continually  annoy  the  Spaniards. 

Popayan,  the  capital  town  of  a  province  of  that 
name  in  South  America,  with  a  biihop’s  fee,  a  Spanifh 
governor,  and  where  the  courts  of  juftiee  are  held.  The 
inhabitants  are  almoft  all  Creoles.  It  is  220  miles- 
north-eaft  of  Quito,  W.  Long.  75.  55.  N.  Lat.  2.  35. 

POPE,  a  name  which  comes  from  the  Greek  word 
nee**,  and  fignifies  Father,  In  the  eaft  this  appellation 
is  given  to  all  Chriftian  priefts ;  and  in  the  weft,  bi- 
fhops  were  called  by  it  in  ancient  times :  but  now  for 

many 
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0a)  The  prefbytery  is  by  law  appointed  auditor  of  the  poor’s  accounts  of  the  feveral  parifhes  within  it* 
bounds  ;  and  if  they  find  any  difficult  cafe  occur  in  the  difeharge  of  this  duty,  they  may  lay  it  before  the  fvnod 
for  advice. 

(b)  See  Sketches  of  Many  book  ii.  fketch  10.  where  many  other  arguments  equally  forcible  are  urged  againft. 
all  involuntary  poor  rates,  and  where  many  ingenious  expedients  are  propofed  for  gradually  abolifhing  them  where 
they  are  *eftablifhed. 
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KElk  Roman  Catholics  look  upon  a,  the  tht  mom  eafy  difpatch  oftaf.ncf.;  and 

common  father  of  all  Chriftians.  foIfe  of  them  have  the  principal  offices  in  the  pontffi* 

Much  has  been  faid,  much  written,  ^dmanv  wa^  ^  as  that  of  ^rdinal-vKar-penitentiaiy-chan. 

ffifputes  have  been  earned  on  ^  three  cellor-  camerllngo  or  chamberlain— preteft  of  tlie  figna- 

the  nower  belonging  to  him*  within  thefe  two  judice  —  prefed  of  memorials— and  fecretary  of 

laft  centuries.  We  Thall  here,  without  .  They  have  the  title  given  them  of  eminence  and 

Son^a^ we" SgSive  fome  other  puguto >  relating  CA™'^\m[k  of  a  pop€  his  pontifical  feal  m  iinme- 
to  this  fubjeft  that  feem  to  deferve  notice,  and  broken  ^  the  chamberlain,  and  all  public  buffi 

this  country  not  generally  known.  lm,nimaufly  nefs  is  interrupted  that  can  be  delayed  :  meffengers  are 

All  in  communion  with  thefeeof  Rw«e  d;f  atched  to  all  the  Catholic  fovere.gns  to  acquaint 

hold,  that  our  Saviour  Jefus  CJ.r‘ftJf°“^tcb  ^  his  them  of  the  event,  that  they  may  take  what  meafures 
the  apodle  chief  paftor  under  huftfelf,  to  va  c  proper  ;  and  that  the  cardinals  in  their  do- 

llrfeVk  tec  o.  earth,  and  to  Jtefcr- *  * =  »«£*  tta), P  P  ^  ^  ^  h,fc „  ,„,k.  future  elec- 

it;  giving  him  the  power  requifite  for  thefe  •  Y  ^  if -they  ci100fe  to  attend  ;  whilft  the  whole  atten- 
alfo  believe,  that  our  Saviour  ordained,  thztj ‘  Pc^  ^  ^  ^  faced  college  is  turned  to  the  prefervat.on 
fliould  have  fucceffors  with  the  li  g  -t^llome  of  tranquillity  in  the  city  and  date,  and  to  the  neceffary 

to  the  end  of  time.  Now  as  St  Peter  redded  £  Rome  the  fut 're  ekaion.  The  cardinal  cl.am- 

for  many  years,  and  fuffered  martyrdom  there, th  y  P  P  the  vacancy  of  the  holy  fee,  great 

fider  the  bilhops  of  Rome  as  his  fucceffors  in  the  dig-  beriain  nas,  ^ _ K_ _ _  Jrhh  ^  own  arms  on  it. 


Pope. 


rfity  and  office  of  the  univerfal  pallor  of  the  whole  Ca¬ 
tholic  church.  There  have  been  feme  varieties  m  the 
manner  of  choofmg  the  bilhop  of  Rome  in  differe  t 
ages,  as  alterations  may  be  made  in  difcipline  »  but  ft 
the  clergy  of  Rome  have  juftly  had  the  chief  part  in 
that  eleftion  :  and  that  clergy  is  now  reprefented  by, 
or  in  fome  manner  cellfifts  of,  the  cardinals,  who  have 
for  feveral  centuries  been  the  foie  electors  of  the^  pope. 

Thefe  cardinals  or  principal  perfons  ~ of  the  church  ot 
Rome  are  70  in  number,  when  the  facred  it  is 

called,  is  complete.  Of  thefe  fix  are  cardinal  bilhops, 
the  bilhops  of  Oftta,  cf  Porto,  Albano,  Sabina,  Tufcu- 
lum  or  Frafcati,  and  Pranefte  or  Paleftnna  ;  which  are 
the  fix  fuburbicarian  churches;  fifty  are  cardinal  pnelts, 
who  have  all  titles  from  parilh  churches  in  Rome  ;  and 
fourteen  are  cardinal  deacons,  who  have  their  titles  from 
churches  in  Rome  of  lefs  note,  called  Diacontas  or  Deacon- 
ries.  Thefe  cardiuals  are  created  by  the  pope  when  there 
happen  to  be  vacancies  ;  and  fometimes  he  names  one 
or  two  only  at  a  time  ;  but  commonly  he  defers  the 
promotion  until  there  be  ten  or  twelve  vacancies  or 
more  ;  and  then  at  every  fecond  fuch  promotion  the 
emperor,  the  kings  of 'Spain  and  France,  and  of  Bri¬ 
tain,  when  Catholic,  are  allowed  to  prefent  one  each, 
to  be  made  cardinal,  whom  the  pope  always  admits  if 
there  be  not  fome  very  great  and  evident  objedion. 
Thefe  cardinals  are  commonly  promoted  from  among 
fuch  clergymen  as  have  borne  offices  in  the  Roman 
court ;  fome  are  affiimed.  from  religious  orders  ;  emi¬ 
nent  eccleliaitics  of  other  countries  are  likewife  often 
honoured  with  this  dignity,  as  the .  archbifhops  of  To¬ 
ledo  and  Vienna  are  at  prefent  cardinal  priefls  of  Rome. 
Sons  of  fovereign  princes  have  frequently  been  members 
of  the  facred  college;  and  there  ends  the  dired  line  of 
the  royal  family  of  Stuart.  Their  didindive  drefs  is 
fcarlet,  to  fignify  that  they  ought  to  be  ready  to  ffied 
their  blood  for  the  faith  and  church,  when  the  defence 
and  honour  of  either  require  it.  They  wear  a  fcarlet 
cap  and  hat :  the  cap  is  given  to  them  by  the  pope  if 
they  are  at  Rome,  and  is  fent  to  them  if  they  are  ab- 
ient ;  but  the  hat  is  never  given  but  by  the  pope’s  own 
hand.  -  Thefe  cardinals  form  the  pope’s  (landing  coun- 
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authority  ;  he  coins  money  with  his  own  arms  on  it, 
lodges  in  the  pope’s  apartments,,  and  is  attended  by 
body-guards.  He,  and  the  firft  cardinal  bifhop,  the 
fird  cardinal  pried,  and  the  fird  cardinal  deacon,  have, 
during  that  time,  the  government  almod  entirely  m 
their  hands.  The  body  of  the  deceafed  pope  is  carried 
to  St  Peter’s,  where  funeral  fervice  is  performed  lor 
him  with  great  pomp  for  nine  days,  and  the  cardinals 
attend  there  every  morning.  In  the  mean  time,  au  ne- 
cedary  preparations  for  the  eledion  are  made ;  and  the 
place  where  they  affemble  for  that  purpofe,  which  is 
called  the.  conclave ,  is  fitted  up  in  that  part  of  the  \  ati- 
Can  palace  which  is  neared  to  St  Peter’s  church,  as  this 
has  long  been  thought  the  mod  convenient  fituation. 
Here  is  formed  by  partitions  of  wood  a  number  of  cells 
or  chambers  equal  to  the  number  of  cardinals,  with  a 
fmall  didance  between  every  two,  and  a  broad  gallery 
before  them.  A  number  is  put  on  every  cell,  and 
fmall  papers  witlvcorrefponding  numbers  are  put  into  a 
box  :  eveiy  cardinal,  or  fome  one  for  him,  draws  out 
one  of  thefe  papers,  which  determines  in  what  cell  he 
is  to  lodge.  The  cells  are  lined  with  cloth  ;  and  there 
is  a  part^of  -each  one  feparated  for  the  conclavids  or  at* 
tendants,  of  whom  two  are  allowed  to  each  cardinal, 
and  three  to  cardinal  princes.  They  are  perfons  ot 
fome  rank,  and  generally  of  great  confidence;  but  they 
mud  carry  in  their  mader’s  meals,  ferve  lnm  at  table, 
and  perform  all  the  offices  of  a  menial  fervant.  Two 
phyficians,  two  fiirgeons,  an  apothecary,  and  fome  other 
neceffary  officers,  are  cliofen  for  the  conclave  by  the 

cardinals.  . 

On  the  ioth  day  after  the  pope’s  death,  the  cardi* 
nals,  who  are  then  at  Rome,  and  in  a  competent  date 
of  health,  meet  in  the  chapel  of  St  Peter’s,  which  is 
called  the  Gregorian  chapel ,  where  a  fermon  on  the  ^ 
choice  of  a  pope  is  preached  to  them,  and  inafs  is  faid 
for  invoking  the  grace  of  the  Holy  Ghod.  Then  the 
cardinals  proceed  to  the  conclave  in  proceffion  two  by 
two,  and  take  up  tlieir  abode.  When  all  is  properly 
fettled,  the  conclave  is  flint  up,  having  boxed  wheel*  or 
places  of  communication  in  convenient  quarters;  there 
are  alfo  ftrong  guards  placed  all  around.  When  any 
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Pspe.  foreign  cardinal  arrives  after  the  inclofure,  the  conclave 
jg  0pened  for  his  admiffion.  In  the  beginning  every 
cardinal  figns  a  paper,  containing  an  obligation,  that  if 
he  (hall  be  raifed  to  the  papal  chair  he  will  not  alienate 
any  part  of  the  pontifical  dominion;  that  he  will  not  be 
prodigal  to  his  relations;  and  any  other  fuch  ftipulations 
as  may  have  been  fettled  in  former  times  or  framed  for 
that  occafion. 

■We  come  now  to  the  election  itfelf ;  and  that  this 
may  be  efte&ual,  two  thirds  of'  the  cardinals  prefent 
muft  vote  for  the  fame  perfon.  As  this  is  often  not 
eafily  obtained,  they  fometimes  remain  whole  months  in 
the  conclave.  They  meet  in  the  chapel  twice  every 
day  for  giving  their  votes  ;  and  the  ele&ion  may  be 
effe&uated  by  fcrutlny ,  accejjion ,  or  acclamation .  Scru¬ 
tiny  is  the  ordinary  method  ;  andconfifts  in  this  :  every 
cardinal  writes  his  own  name  on  the  inner  part  of  a 
piece  of  paper,  and  this  is  folded  up  and  fealed ;  on  a 
fecond  fold  of  the  fame  paper  a  conclavift  writes  the 
name  of  the  perfon  for  whom  his  mafter  votes.  This, 
according  to  agreements  obferved  for  fome  centuries, 
muft  be  one  of  the  facred  college.  On  the  outer  fide 
of  the  paper  is  written  a  fentence  at  random,  which  the 
voter  muft  well  remember.  Every  cardinal,  on  enter¬ 
ing  into  the  chapel,  goes  to  the  altar  and  puts  his  paper 
into  a  large  chalice. 

When  all  are  convened,  two  cardinals  number  the 
votes  ;  and  if  there  are  more  or  lefs  than  the  number  of 
cardinals  prefent,  the  voting  muft  be  repeated.  When 
that  is  not  the  cafe,  the  cardinal  appointed  for  the  pur- 
pofe  reads  the  outer  fentence,  and  the  name  of  the  car¬ 
dinal  under  it,  fo  that  each  voter  hearing  his  own  fen¬ 
tence  and  the  name  joined  with  it,  knows  that  there  is 
no  miftake.  The  names  of  all  the  cardinals  that  are 
tfoted  for  are  taken  down  in  writing,  with  the  number 
of  votes  for  each  ;  and  when  it  appears  that  any  one 
has  two-thirds  of  the  number  prefent  in  his  favour  the 
cle&ion  is  over  :  but  when  this  does  not  happen,  the 
.voting  papers  are  all  immediately  burnt  without  open¬ 
ing  up  the  inner  part.  When  feveral  trials  of  coming 
to  a  conclufion  by  this  method  of  ferutiny  have  been 
made  in  vain,  recourfe  is  fometimes  had  to  what  is  call¬ 
ed  acceffion.  By  it,  when  a  cardinal  perceives  that  one 
or  very  few  votes  are  wanting  to  any  one  for  whom  he 
had  not  voted  at  that  time,  he  may  fay  that  he  accedes 
to  the  one  who  has  near  the  number  of  votes  requifite  ; 
and  if  his  one  vote  fuffices  to  make  up  the  two-thirds, 
or  if  he  is  followed  by  a  fufficient  number  of  acceders  or 
new  voters  for  the  faid  cardinal,  the  ele&ion  is  accom- 
.  plifhed.  Laftly,  a  pope  is  fometimes  ele&ed  by  accla¬ 
mation  ;  and  that  is,  when  a  cardinal,  being  pretty  fure 
that  he  will  .be  joined  by  a  number  fufficient,  cries  out 
in  the  open  chapel,  that  fuch  an  one  fhall  be  pope.  If 
he  is  fupported  properly,  the  ele&ion  becomes  unani¬ 
mous  ;  thofe  who  would  perhaps  oppofe  it  forefeeing 
that  their  oppolition  would  be  fruitlcfs,  and  rather  hurt¬ 
ful  to  themfelves.  It  is  to  be  obferved,  that  the  empe¬ 
ror  of  Germany  and  the  king3  of  France  and  Spain 
claim  a  right  of  excluding  one  cardinal  from  being  pope 
at  every  eledion.  Hence,  when  the  ambaflador  at  Rome 
of  any  of  thefe  fovereigns  perceives  that  any  cardinal, 
difagreeable  to  his  mafter,  according  to  the  inftru&ions 
he  has  received,  isr  like  to  be  made  pope,  he.  demands 
art  audience  of  the  conclave,  is  admitted,  and  there  de¬ 
clares  his  mafter’s  will,  which  13  always  attended  to  for 
Vot.  XV.  Part  I. 


the  common  good*  But  each  of  thofe  fovereigns  k  nk 
lowed  thus  to  exclude  only  one  at  one  time  ;  and  they 
unwillingly  and  feldom  put  this  right  in  execution. 

When  a  pope  is  chofen  in  any  of  the  three  above- 
mentioned  ways,  the  ele&ion  is  immediately  announced 
from  the  balcony  in  the  front  of  St  Peter’s,  homage  is 
paid  to  the  new  pontiff,  and  couriers  are  fent  oft'  with 
the  news  to  all  parts  of  Chriftendom.  The  pope  ap¬ 
points  a  day  for  his  coronation  at  St  Peter’s,  and  for 
his  taking  pofTeftion  of  the  patriarchal  church  of  St  John 
Lateran  ;  all  which  is  performed  with  great  folemuity. 
He  is  addrefted  by  the  expreffion  of  Holinefs ,  and  rnojl 
holy  Father . 

Let  us  now  proceed  to  fee  what  authority  Romfct 
Catholics  attribute  to  the  pope  thus  chofen.  They  be¬ 
lieve,  then,  that  the  bifhop  of  Rome  is,  under  Clirift, 
fupreme  paftor  of  the  whole  church  ;  and  as  fuch  is  not 
only  the  firft  bifhop  in  order  and  dignity,  but  has  ‘alfo 
a  power  and  jurifdi&ion  over  all  Chriftians,  in  order  to 
preferve  unity  and  purity  of  faith  and  moral  dodlrine, 
and  to  maintain  order  and  regularity  in  all  churches. 
Wherefore  they  hold,  that  when  the  pope  underfland? 
that  any  error  has  been  broached  again  ft  faith  or  man¬ 
ners,  or  that  any  conftderable  difference  on  fuch  fubje«fU 
has  arifen  in  any  part  of  Chriftendom,  it  belongs  to  him, 
after  due  deliberation  and  confutation,  to  iftue  out  hi« 
paftoral  decree,  condemning  the  error,  clearing  up  the 
doubt,  and  declaring  what  has  been  delivered  down,  and 
what  is  to  be  believed.  Some  Catholic  divines  are  of 
opinion  that  the  pope  cannot  err,  when  he  thus  ad- 
drefles  himfelf  tojill  the  faithful  on  matters  of  doftrine*. 
They  well  know,  that  as  a  private  doctor  he  may  fall 
into  miftakes  as  well  as  any  other  man  ;  but  they  think, 
that  when  he  teaches  the  whole  church  Providence  muft 
preferve  him  from  error  ;  and  they  apprehend,  that  this 
may  be  deduced  from  the  promifes  of  Chrift  to  St  Pe¬ 
ter,  and  from  the  writings  of  the  ancient  fathers.  How¬ 
ever,  this  infallibility  of  the  pope,  even  when  he  pro¬ 
nounces  in  the  moft  folemn  manner,  is  only  an  opinion, 
and  not  an  article  of  Roman  Catholic  faith.  Where¬ 
fore,  when  he  fends  for  the  do&rinal  decrees,  the  other 
biftiops,  who  are  alfe  guardians  of  the  faith  in  an  infe¬ 
rior  degree,  may,  with  due  refpeft,  examine  thefe  de¬ 
crees  ;  and  if  they  fee  them  agree  with  what  has  been 
always  taught,  they  either  formally  fignify  their  accep¬ 
tance,  or  they  tacitly  acquiefee,  which,  confidering  their 
duty,  is  equivalent  to  a  formal  approbation.  When  the 
acceptation  of  the  generality  of  the  bifhops  has  been 
obtained,  either  immediately  or  after  fome  mutual  cor- 
refpondence  and  explanation,  the  decrees  of  the  pope 
thus  accepted  come  to  be  the  fentence  of  the  whole 
church,  and  are  believed  to  be  beyond  the  poffibility  of 
error  ! 

Sometimes  it  may  happen  that  the  difputes  and  dif¬ 
ference  may  be  fo  great  and  intricate,  that  to  the  end 
it  may  be  feen  more  clearly  what  has  really  been  delivered 
down  ;  and  to  give  all  poffible  fatisfa&ion,  it  may  appear 
proper  to  convene  all  the  biftiops  who  can  conveniently 
attend  to  one  place,  to  learn  from  them  more  di- 
ftin&ly  what  has  been  taught  and  held  in  their  refpec- 
tive  churches.  Roman  Catholics  believe  that  it  be¬ 
longs  to  the  pope  to  call  fuch  general  councils,  and  to 
prefide  in  them  in  perfon  or  by  his  legates.  They 
likewife  hold,  that  when  the  pope  has  approved  the 
decrees  of  fuch  councils  concerning  faith  or  manners, 

3  B  fuch 
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the  Hoi,  Ch.ll  U  f  h  >h,r 
i\ors  of  the  church,  that  fo  the  gates  of  j  } 

^Thelee  of  Rome,  according  to  Roman  Catholics,  13 
the  centre  of  Catholic  unity.  All  their  biihops  com¬ 
municate  with  the  pope,  and  by  his  means  with  one :  an¬ 
other,  and  fo  form  one  body.  However  d.ftant  their 
particular  churches  may  be,  they  all  meet  at  Rome  ei 
ther  in  perfon  or  by  their  delegates,  or  at  leaft  by  their 
letters.  And,  according  to  the  difciphne_  oft  flatter 


r  378  ]  p  0  p-  ,  . 

l,e  received  as  what  he  receives  for  various  reafons  from  Catnohc  cour- 
tries,  which  is  now  much  reduced,  is  employed  for  the 
fupport  of  government,  in  falanes  to  the  officers  e.  his 
court,  for  the  education  of  clergymen,  and  for  the 
maintaining  of  miffionaries  in, infidel  countries.  Great 
fums  are  particularly  expended  for  the  propagation  of 
the  Chrillian  faith  in  different  parts  of  Afia,  efpeciaJy 
in  Armenia,  Syria,  and  China.  Nor  is  it  much  to  be 
wondered  at,  if  the  families,  of  which  the  iovemgn 
pontiffs  happen  to  have  been  bom,  acquire  greater 
riches  and  fplendor  from  that  conne&iom  The  prince¬ 
ly  families  of  Barberini,  Borghefe,  Chigi,  Corfim,  Al¬ 
bania  examples  of  this  kind  :  but  regulations  have 
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oifice  from  their  refpe&ive  countries,  y  ^  Bevond  the  limits  of  his  own  temporal  dominions  the 

muft  receive  their  bulls  of  confecration  before  they  can  Beyond  he  Lnn^  ^  ^  „ccptiog 

what  any  nation  may  be  pleafed  to  allow  him  :  v.hen 
any  thing  of  that  kind  has  been  granted  or  biought  in 
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take  poffeffion  of  their  fees. 

In  matters  of  church  difciphne,  the  pope,  as  chief 
pallor,  not  only  ought  to  take  care  that  the  canons 
adluaUv  in  force  be  obfervedin  all  churches,  but  he  may 
alfo  make  new  canons  and  regulations  when  he  fees  it 
necefiary  or  expedient  for  the  fpintual  benefit  of  the 
faithful,  according  to  times  and  circumflances.  .  But  in 
doing  this  he  muil  not  infringe  the  eflablUhed  nghts  or 
cuftoms  with  injury  to  any  perfon ;  which  if,  throngh 
miftake  or  wrong  information,  he  fhould  ever  do,  the 
perfons  who  think  themfelves  aggrieved  may  remon- 
ilrate  with  refpc£l  and  fue  for  redrefs.  He  may  efta- 
blifh  new  epifcopal  fees,  where  there  have  been  none 
before  ;  and  he  may  alter  the  limits  of  former  diocefes  ; 
but  in  fuch  alterations  he  always  of  courfe  confults  the 
temporal  fovereign,  if  in  communion  with  him.  He 
fends  pallors  to  preach  the  gofpel  to  all  countries  where 
the  Catholic  religion  is  not  by  law  eftablifhed  ;  and  to 
him  appeals  may  be  made  from  all  parts  ot  Chriftendom 
in  ecclefiaftical  caufes  of  great  importance. 

The  pope  may  difpenfe  with  the  obfervation  of  ec¬ 
clefiaftical  canons  when  there  are  juft  reafons  for  it,  as 
may  frequently  happen ;  he  may  alfo  difpenfe  with  vows 
when  they  are  made  with  that  exprefs  or  tacit  condi¬ 
tion  (  a  )  that  he  really  may  difpenfe  with  them  ;  he 
may  alfo  on  fome  occafions  declare  that  obligations 
have  really-  ceafed  when  that  is  truly  the  cafe,  from  a 
*:reat  alteration^  of  circumftances :  But  he  can  never 
grant  any  difpenfation,  to  the  injury  of  any  third  per¬ 
fon,  and  can  never  allow  any  one  to  do  what  is  unjuft, 
or  to  fay  what  he  knows  to  be  falfe,  whatever  advan¬ 
tage  might  be  expe&ed  from  it. 

The  pope  is  alfo  a  temporal  prince,  and  poffeffcs 
•confiderable  dominions  in  the  middle  part  of  Italy,  be- 
fides  Avignon,  which  the  French  have  lately  taken  from 
him,  and  the  duchy  of  Benevento  inclofed  within  the 
kingdom  of  Naples.  It  is  alfo  fuppofed  that  the  king¬ 
doms  of  Naples  and  Sicily,  and  the  duchies  of  Parma 
and  Placentia,  are  fttll  held  of  him  in  fief  as  they  were 
before.  His  predeceffors  have  acquired  thefe  poffeffions 
at  different  times  and  on  different  occafions,  by  various 
donations  conccfiions,  treaties,  and  agreements,  in  like 
manner  as  has  happened  with  regard  to  the  eflablifh- 
ment  of  other  fovereignties ;  and  his  title  to  them  is 
like  to  that  of  other  potentates  to  their  refpe&ive  pof- 
Jdlions,  The  revenue  ariijng  from  this  eftate,  and 


by  cuftom,  it  is  evident  that  it  ought  not  to  be  taken 
away  rafhly  nor  without  juft  reafon.  But,  as  chief 
pallor  of  the  church,  he  has  no  right  to  any  temporal 
jurifdi&ion  over  his  flock.  As  fuch,  his  power  is  en¬ 
tirely  fpintual,  and  has  no  means  of  coercion  originally 
or  neceffarily  connedled  with  it,  but  only  ecclefiaftical 
cenfures.  It  muft  be  owned,  that  the  popes,  in  fome 
ages,  fometimes  imagining  that  they  could  do  much 
good,  fometimes  by  the  confcnt,  or  even  at  the  defire, 
of  the  fovereigns,  and  fometimes  no  doubt  out  of  am¬ 
bitious  views,  have  interfered  a  great  deal  in  the  tempo¬ 
ral  affairs  of  the  different  kingdoms  of  Europe,  which 
has  frequently  given  fcandal  and  done  harm  to  religion. 
But  it  is  known  to  thofe  moft  verfant  in  hlftory,  that 
their  faults  of  this  kind  have  been  exaggerated,  and 
their  condud  often  mifunderftood  or  miireprefented. 
However,  in  this  a  Roman  Catholic  is  not  obliged,  to 
approve  what  they  have  done  ;  nay,  without  acting 
contrary  to  his  religion,  he  may  judge  of  them  freely, 
and  blame  them  if  he  think  they  deferve  it ;  only  he 
will  do  it  with  refpe&  and  regret.  Thus  a  Roman  Ca¬ 
tholic  may  either  apologife,  if  he  think  he  can  do  it, 
for  the  conduct  of  Innocent  III.  in  depofing  king  John 
of  England  ;  or,  without  being  guilty  of  any  offence 
againft  his  religion,  he  may  blame  the  pontiff  for  what 
he  did  on  that  occafion;  becaufe  the  power  of  the  pope 
to  depofe  princes,  or  to  abfolve  fubjedts  from  their  al¬ 
legiance,  was  never  propofed  as  an  article  of  faith,  or 
made  a  term  of  communion  with  the  church  -ot  Rome. 
Some  Catholic  divines,  indeed,  efpecially  among  the  Je- 
fuits,  are  univerfally  known  to  have  held  this  extrava¬ 
gant  and  dangerous  opinion  ;  but  by  far  the  greater 
part  of  them  condemn  and  abhor  it  as  ahfurd  and  im¬ 
pious  :  and  furely  it  is  but  fair  and  juft  to  allow*  them 
to  know  beft  what  they  themfelves  believe.  And  here, 
to  conclude,  we  fhall  add,  that  it  is  very  defirable  that 
Chriftians  of  all  denominations  endeavour  to  underftand 
one  another  better  than  they  have  often  done  ;  and  in- 
ftead  of  fuppofing  imaginary  differences,  ftrive  to  remove 
real  ones,  for  the  general  good  of  mankind,  for  the  glory 
of  God,  and  honour  of  religion  ;  and  that  all  vie  with 
one  another  to  excel  in  juft  and  charitable  ientiments, 
language,  and  behaviour. 


4a)  Any  ether  man  may  unquefticnably  do  the  fame  when  they  are  made  with  that~oxprefs  condition* 
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The  reader,  who  wifhes  to  know  what  can  be  urged 
for  and  againft  the  fupremacy  of  the  pope,  and  who  is 
fitted  by  his  knowledge  of  eccleiialtical  hiftorv  to  un¬ 
derhand  the  nature  of  the  queftion  at  iffiie,  may  confalt, 
on  the  one  hand,  the  works  of  Bellarmine,  together 
with  a  fmall  tracl  lately  publilhed  in  Englilh,  under  the 
title  of  The  Divine  E,  conomy  of  Chrijl  in  his  Kingdom  or 
Church  ;  and  on  the  other,  Barrow’s  treatife  on  the 
Pope's  Supremacy ,  together  with  Chillingworth’s  Reh~ 
gion  of  Protef  antSy  See. 

Pope  (Alexander),  a  celebrated  Englifh  poet,  was 
defcended  from  good  families,  and  born  the  8th  of 
June  1 688,  at  London,  where  his  father  was  then  a 
conliderabie  merchant.  He  was  taught  to  read  verv 
t  early  by  an  aunt ;  and  learned  to  write  without  any  af- 
ftllance,  by  copying  printed  books.  The  family  being 
of  the  Romilh  religion,  he  was  put,  at  eight  years  of 
age,  under  one  Taverner,  a  pried,  who  taught  him  the 
rudiments  of  the  Latin  and  Greek  tongues  together  ; 
and  foon  after  was  fent  to  a  Popifh  feminarv  at  Win- 
cheder,  from  whence  he  was  removed  to  a  fchool  at 
Hyde-Park  Corner.  He  difeovered  early  an  inclination 
to  verfifying ;  and  the  tranflations  of  Ogilbv  and  San- 
dvs  from  Virgil  and  Ovid  fird  falling  in  liis  way,  they 
were  his  favourite  authors.  At  'twelve  he  retired  with 
his  parents  to  Binlield,  in  Windfor  Fored  ;  and  there 
became  acquainted  with  the  writings  of  Spenfer,  Wal¬ 
ler,  and  Dryden.  Dryden  druck  him  mod,  probably 
becaufe  the  cad  of  that  poet  was  mod  congenial  with 
his  own ;  and  therefore  he  not  only  dudied  his  works 
iutenfely,  but  ever  after  mentioned  him  with  a  kind  of 
rapturous  veneration.  He  once  obtained  a  fight  of  him 
at  a  coftee-houfe,  but  never  was  known  to  him  :  a  mis¬ 
fortune  which  he  laments  in  thefe  fhort  but  exprefuve 
words,  Virgilium  tantum  vidi .  Though  Pope  had  been 
under  more  tutors  than  one,  yet  it  feems  they  were  fo 
infufficieut  for  the  purpofe  of  teaching,  that  he  had  learn¬ 
ed  very  little  from  them :  fo  that,  being  obliged  afterwards 
to  begin  all  over  again,  he  may  judly  be  confidered  as  one 
of  the  atuloSifciKUi  or  felf  taught*  At  fifteen  he  had  ac¬ 
quired  a  readinefs  in  the  two  learned  languages  ;  to 
which  he  foon  after  added  the  French  and  Italian.  He 
had  already  fcribbled  a  great  deal  of  poetry  in  various 
ways  ;  and  this  year  fet  about  an  epic  poem  called  Al- 
cander .  He  long  after  communicated  it  to  Atterbury, 
with  a  declared  intention  to  burn  it  ;  and  that  friend 
concurred  with  him  :  “  Though  (adds  he)  I  would 
have  interceded  for  the  firft  page,  and  put  it,  with  your 
leave,  among  my  curiofities.”  What  the  poet  himfelf 
obferves  upon  thefe  early  pieces  is  agreeable  enough  ; 
and  fhows,  that  though  at  firft  a  little  intoxicated  with 
the  waters  of  Helicon,  lie  afterwards  arrived  to  great 
fobriety  of  thinking.  “  I  confefs  (fays  he)  there  was 
a  time  when  I  was  in  love  with  myfelf ;  and  mv  firft 
productions  were  the  children  of  Self-love  upon  Inno¬ 
cence.  I  had  made  an  epic  poem,  and  panegyrics  on 
all  the  princes  ;  and  I  thought  myfelf  the  greateft  ge¬ 
nius  that  ever  was.  I  cannot  but  regret  thefe  delight¬ 
ful  vifions  of  my  childhood,  which,  like  the  fine  colours 
we  fee  when  our  eyes  are  (hut,  are  vanilhed  for  ever.” 
His  paftorals,  begun  in  1704,  firft  introduced  him  to 
the  wits  of  the  time;  among  which  were  Wycherly  and 
Walfh.  This  laft  gentleman  proved  a  fincere  friend  to 
him  ;  and  foon  difeeming  that  his  talent  lay,  not  fo 
much  in  linking  out  new  thoughts  of  Ids  own,  as  iu 


improving  thofe  of  other  men,  amj  b  a*  eafy  verfifiea. 
tion,  tcld  him,  among  ether  things,  that  there  was  one  V 
way  left  open  for  him  to  exceltiis  predeceilors  in,  which 
was  correcriids :  obferving,  that  though  we  had  feve- 
ral  great  poets,  yet  none  of  them  were  correct.  Pope 
took  the  hint,  and  turned  it  to  good  account  ;  for  no 
doubt  the  diftinguiihing  harmony  of  his  numbers  was 
in  a  great  meafure  owing  to  in  The  fame  year,  1  704, 
he  wrote  the  firft  part  of  his  Windfor  Foreft,  though 
the  whole  was  not  published  till  1710.  In  1  ~c8,  he 
w  rote  the  EfTay  on  Criticifm  :  wliich  production  was 
jullly  efteemed  a  mafterpiece  in  its  kind,  and  {bowed 
not  only  the  peculiar  turn  of  his  talents,  but  that  thofe 
talents,  young  as  he  wag,  were  ripened  into  perfeftion. 

He  was  not  yet  twenty  years  old  ;  and  yet  the  matu- 
rity  of  judgment,  the  knowledge  of  the  world,  and  the 
penetration  into  human  nature,  dilplayed  in  that  piece, 
as  wouki  have  done  honour  to  the  greateft 
abilities  and  experience.  But  whatever  may  be  the 
merit  of  the  EfTay  on  Criticifm,  it  was  dill  furpafTed, 
in  a  poetical  view,  by  the  Rape  of  the  Lock,  firft  com¬ 
pletely  publilhed  in  1712.  The  former  excelled  in  the 
didactic  way,  for  which  he  was  peculiarly  formed;  a  clear 
head,  ftrong  fenfe,  and  a  found  judgment,  being  his  cha- 
racleriilical  qualities  ;  but  it  is  the  creative  power  of  the 
imagination  that  conftitutes  what  is  properly  called  a 
poet ;  and  therefore  it  is  in  the  Rape  of  the  Lock  that 
Pope  principally  appears  one,  there  being  more  w 
imaglnandi  difplayed  iu  this  poem  than  perhaps  in  all 
his  other  works  put  together.  In  1713,  he  gave  out 
propofols  for  publifnhg  a  trarilation  of  Homer's  Iliad* 
by  iubfeription ;  is  which  all  parties  concurred  fo  hear¬ 
tily,  that  he  acquired  a  cocfiderable  fortune  by  it. 

The  fubfeription  amounted  to  6000 1.  befides  1 200  1. 
which  Lintot  the  bookfeder  gave  him  for  the  copy. 

Pope’s  finances  being  now  in  good  condition,  he  pur- 
chafed  a  houfe  at  Twickenham,  whither  he  removed 
with  his  father  and  mother  in  1715  :  where  the  for¬ 
mer  died  about  two  years  after.  '  As  he  was  a  Papift, 
he  could  not  purchafe,  nor  put  his  money  to  intereft 
on  real  fecurity  ;  and  as  he  adhered  to  the  caufe  of 
King  James,  he  made  it  a  point  of  confcience  not  to 
lend  it  to  the  new  government ;  fo  that,  though  he  was 
worth  near  20,coc  1.  when  he  laid  afide  bufinefs,  yet,  li. 
ving  afterwards  upon  the  quick  dock,  he  left  but  a  (len¬ 
der  fubfiftance  to  his  family.  Our  poet,  however,  did  not 
fail  to  improve  it  to  the  utmoft :  he  had  already  acqui¬ 
red  much  by  his  publications,  and  he  was  all  attention 
to  acquire  more.  In  171-,  lie  publilhed  a  collection 
of  all  he  had  printed  feparately ;  and  proceeded  to  give 
a  new  edition  of  Shakefpeare  ;  which,  being  published 
in  1721,  difeovered  that  he  had  confulted  his  fortune 
more  than  his  fame  in  that  undertaking.  The  Iliad 
being  finiftied,  be  engaged  upon  the  like  footing  to 
undertake  the  OdviTey.  Mr  Broome  and  Mr  Ftmton 
did  part  of  it,  and  received  yeeh  ef  Mr  Pope  for  their 
labours.  It  was  published  in  the  fame  manner,  and  on 
the  fame  conditions  to  Lintot ;  excepting  that,  inftead 
of  1 2ccl.  he  had  hut  600 1.  for  the  copy!  This  work 
be^ng  finished  in  1727,  he  was  afterwards  employed 
with  Swift  and  Arbuthnot  in  printing  Tome  volumes 
of  Mifcel*anies.  -“vboct  tr.is  time  he  narrowly  efcaped. 
lofing  his  life,  as  he  was  returning  home  in  a  friend's 
chanot  ;  which,  on  paiun^  a  bridge,  happened  to  be 
overturned,  and  thrown  with  the  hcjfts  into  the  rive**. 
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The  glaffe*  were  up,  and  he  ;fkt£'po-  hi  bredlT’uader^vhich' haired  thc^cth^of  May  v“ 

feionhad  55  broke  thc;Y^  him  SSnSr^^msTM^  Blount,  a  lady  to  whom  he 

,he  bank.  A  f«gm«t  of  the  gig  of  was  always  devoted,  was  made  his  heir  during  her  fife  : 

fo  defpcrately,  tlrat  he  ever  after  loit  the  uie  on  .  J  other  1  *es>  he  bequeathed  to  Mr  War. 

his  fingers-  In  i7*7  hk  Dunciad  appearal  in  Ir  1  g  n  propertySof  all  fuch  of  iris  works,  already 

and  the  year  after  m  England,  with  notes  Dy  r  tcd>  ag  he  }iad  wrltten,  or  Ihould  write  commenta- 
under  the  name  of  Scnbhrus.  -This  edition  P  P.^  and  wh;ch  had  not  otherwife  been  d.fpofed  of 

tented  to  the  king  and  queen  by  Sir  Robe^  ’  Qr  al;fnatcd  .  with  this  condition,  that  they  were  pub- 

who,  probably  about  this  time,  offtre  op  Ji{hed  without  future  alterations.  In  difcharge  of  this 

a  pennon,  which  however  he  refigd,  *s  ^  \  truft  that  gentleman  gave  a  complete  edition  of  all  Mr 

merlv  done  a  propofal  of  the  fame  kind  ]  p  e>s  works,  1751,  in  0  vols,  8vo.  A  work,  enti- 

Lord  Halifax.  He  greatly  cultivated  the  fpint  -  ^  J ^  WMngs  Qnd  Gen;us  0f  p0pe,  by 

dependency ;  and  “  L  nP  ^  fame-  Mr  Warton,  2  vols  8vo,  will  be  read  with  pleafure  by 

thofe  who  defire  to  know  more  of  the  perfon,  charac¬ 
ter,  and  writings  of  this  excellent  poet.  Lord  Orrery’s 
account  of  him  is  very  flattering  :  If  we  may  judge 

of  him  by  his  works  (fays  this  noble  author),  his  chiei 
aim  was  to  be  efteemed  a  man  of  virtue.  His  letters 
are  written"*  in  that  ftyle  ;  his  laft  volumes  are  all  of  the 
moral  kind  ;  he  has  avoided  trifles,  and  confequently 
has  efcaped  a  rock  which  has  proved  very  injurious  to 
Swift’s  reputation.  He  has  given  his  imagination  full 
fcope,  and  yet  has  preferved  a  perpetual  guard  upon 
hiscondua.  The  conllitution  of  his  body  and  mind 
might  really  incline  him  to  the  habits  of  caution  and  re- 
fei;vc.  The  treatment  which  he  met  with  afterwards, 
from  an  innumerable  tribe  of  adverfaries,  confirmed  this 
habit ;  and  made  him  flower  than  the  dean  in  pronoun¬ 
cing  his  judgment  upon  perfons  and  things.  His  profe- 
writings  are  little  lefs  harmonious  than  his  verfe  ;  and 
his  voice,  in  common  converfation,  was  fo  naturally  mu- 
fical,  that  I  remember  honeft  Tom  Southern  ufed  to 
call  him  the  little  nightingale .  His  manners  were  deli¬ 
cate,  eafy,  and  engaging  ;  and  he  treated  his  friends 
with  a  politenefs  that  charmed,  and  a  generofity  that 
was  much  to  his  honour.  Every  gueft  was  made  happy 
within  his  doors  ;  pleafure  dwelt  under  his  roof,  and 
elegance  prefided  at  his  table.” 

Yet,  from  Dr  Johnfon’s  account  of  his  domeftic  ha¬ 
bits,  we  have  reaion  to  doubt  the  latter  part  of  this 
character.  His  parfimony  (he  informs  us)  appeared 
in  very  petty  matters,  fuch  as  writing  his  compositions 
on  the  backs  of  letters,  or  in  a  niggardly  reception  of 
his  friends,  and  a  fcantinefs  of  entertainment— as  the 
<xheit  rank,  and  let  r.o  fcounas  to  ms  lauricai  fetting  a  Angle  pint  on  the  table  to  two  friends,  whenjr 
genuine  collection  of  his  letters  was  publifh-  having  himfelf  taken  two  fmall  glafles,  he  would  retire, 
1737.  In  17^3,  a  French  tranflation  of  the  faying,  I  leave  you  to  your  wine.  Ke  l01*^1**^** 

_  u..  1  «roo  n«ni rxt  4-V,P  DnAnr  arkno wledo-es.  made  a  fplemhd 


heir  or  Gave/’  was  frequently  Ins  boaft.  .  He  foine- 
where  obfenes,  that  the  life  of  an  author  is  a  (late  of 
warfare :  he  has  Grown  himfelf  a  comp  ete  general  m 
this  way  of  warring.  He  bore  the  mfults  and  injuries 
of  his  enemies  long;  but  at  length,  in  the  Dunc.ad, 
made  an  abfolutely  univerfal  {laughter  of  them  :  for 
even  Cibber,  who  was  afterwards  advanced  to  be  the 
hero  of  it,  could  not  forbear  owning,  that  nothing  was 
ever  more  perfect  and  finiihed  in  its  kind  than  this  poem. 
In  1 720,  bv  the  advice  of  Lord  Bcliugbroke,  he  turn¬ 
ed  his  pen  'to  fubjects  of  morality  ;  and  accordingly 
we  And  him,  with  the  affiflance  of  that  noble  fnend, 
who  furnifned  him  with  the  materials,  at  work  this  year 
upon  the  Effay  on  Man.  The  following  extrad  of  a 
letter  to  Swift  diicovers  the  reafon  of  his  Lordihip  s 
advice  :  “  Bid  him  (fays  Bohngbroke)  talk  to  you  of 
the  work  he  is  about,  I  hope  in  good  earned:  ;  it  is  a 
fine  one,  and  will  be,  in  his  hands,  an  original.  His 
foie  complaint  is,  that  he  finds  it  too  eafy  in  the  exe¬ 
cution.  This  flatters  his  lazinefs  :  it  flatters  my  judge¬ 
ment  ;  who  always  thought,  that,  univerfal  as  his  ta¬ 
lents  are,  this  is  eminently  and  peculiarly  his,  above  all 
the  writers  I  know,  living  or  dead ;  I  do  not  except 
Horace.”  Pope  tells  the  dean  in  the  next  letter,  that 
w  fbe  work  Lord  Bolingbroke  {peaks  of  with  fuch 
abundant  partiality,  is  a  fyftem  of  ethics,  in  the  Ho- 
Titian  way.”  In  'purfuing  the  fame  defign,  he  wrote 
h‘s  Ethic' E  pi  files:  the  fourth  of  which,  upon  Tafte, 
giving  great  oftence,  as  he  was  fuppofed  to  ridicule  the 
luke°of  Chandos  under  the  character  of  Timon,  is 
faid  to  have  put  him  upon  writing  fatires,  which  he 
continued  till  1739.  He  ventured  to  attack  perfons  of 
the  highril  rank,  and  fet  r.o  bounds  to  his  fatirical 
rage, 
rd  in 


EiTay  on  Man,  by  the  Abbe  Refnel,  was  printed  at  however,  the  Do&or  acknowledges,  made  a  iplendia 
Paris  ;  and  Mr  Croufaz,  a  German  profeffor,  animad-  dinner  ;  but  this  happened  feldom.  He  was  very  fuff 
verted  upon  this  fyiiemof  ethics,  w'hich  he  reprefented  as  of  his  fortune,  and  frequently  ridiculed  poverty  ^  and 
nothing  elfe  but  a  fyftem  of  natnralifm.  Mr  Warburton,  he  feems  to  have  been  of  an  opinion  not  very  uncom- 
afterwards  bifhop  of  Gloucefter,  w  rote  a  commentary  mon  in  the  world,  that  to  wrant  money  is  to  want  every 
upon  the  EiTay  ;  in  which  he  defends  it  agamft  Crou-  thing.  He  was  almoil  equally  proud  of  his  connexion 


tiling  •  JLO  w 

with  the  great,  and  often  boafted  that  he  obtained  their 
notice  by  no  meannefs  or  fervility.  This  admiration  of 
the  great  increafed  in  the  advance  of  life  ;  yet  we  muft 
acknowledge,  that  he  could  derive  but  little  honour 
mu  m  *74.*  .  uwl  y  ta.  from  the  notice  of  Cobham,  Burlington,  or  Boling- 

ter,  the  whole  poem  came  out  together,  as  a  fpecimen  broke, 
ci  a  more  correct  edition  of  his  works.  He  had  made  By 


faz,  wnofe  objections  he  fuppofes  owing  to,  tire  fault!- 
nefs  of  the  Abbe  Refnel’s  tranflation.  The  poem  was 
republifhed  in  1 740,  with  the  commentary.  Our  au¬ 
thor  now  added  a  fourth  book  to  the  Dunciad,  .which 

was  firft  printed  feparately  in  1742  :  but  the  year  af- 
_ 1.  i  _ _ _ *  _ .  _ _ 1 _ _  _  r _ : _ 


v.  ~  u.v.v  _ _  * _ _ _  He  had  made  By  natural  deformity,  or  accidental  diffortion,  liis 

lome  progrefs  in  that  defign,  but  did  not  live  to  com-  vital  funftions  were  fo  much  difordered,  that  his  life^ 
ylete  it.  He  had  all  his  life  long  been  fubjedl  to  the  was  a  long  difeafe  ;  and  from  this  caufe  arofe  many  of 
head-achj  and -that  complaint,  which  he  derived  from  his  peculiarities  and  weakneffes.  He  Rood  conftantly 
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In  r.cei  of  female  attendance  j  and  to  avoid  eojd,  of 
^  which  he  was  very  fenlible,  he  wore  a  fur  doublet  un¬ 
der  his  fhirt,  Ccc.  The  indulgence  and  accommodation 
which  his  ficknefs  required,  had  taught  him  all  the  un- 
pleaftng  and  unfocial  qualities  of  a  valetudinary  man. — 
AVhen  he  wanted  to  Heep,  he  nodded  in  company  ;  and 
once  numbered  at  his  own  table  when  the  prince  of 
Wales  was  talking  of  poetry.  He  \vas  extremely  trou- 

blefome  to  fuch  of  his  friends  as  afked  him  out,  which 
many  of  them  frequently  did,  and  plagued  the  fervants 
beyond  defcription.  His  love  of  eating  is  another  fault 
to  which  he  is  faid  to  have  fallen  a  facrifice.  In  all 
his  intercourfe  with  mankind,  he  had  great  delight  in 
artifice,  and  endeavoured  to  attain  all  his  purpofes  by 
indireft  and  unfufpe£ted  methods. 

In  familiar  converfation  it  is  faid  he  never  excelled ; 
and  he  was  fo  fretful  and  fo  eafily  difpleafed,  that  he 
would  fometimes  leave  Lord  Oxford's  filently  without 
any  apparent  reafon,  and  w^as  to  be  courted  back  by 
more  letters  and  meffages  than  the  fervants  were  willing 
to  carry. 

Dr  johnfon  alfo  gives  a  view'  of  the  intelle&ual  cha¬ 
racter  of  Pope,  and  dra\\s  a  parallel  between  Dryden 
and  him.  For  particulars,  however, -we  mufl  refer  our 
-readers  to  johnfvn' s  Lives  of  the  Poets . 

Pope's  Dominions ,  or  Ecclefiojiical  States ,  a  country 
of  Italy,  bounded  on  the  north  by  the  gulph  of  Venice 
and  the  Venetian  dominions,  on  the  fouth  by  the  Me¬ 
diterranean,  on  the  eaft  by  the  kingdom  of  Naples  and 
the  Adriatic,  and  on  the  w'efl  by  Tufcany  arid  Mode¬ 
na.  It  is  400  miles  long  on  the  coafl  of  the  Adriatic 
from  Naples  to  the  Venetian  territory.  It  is  but  nar¬ 
row,  however,  from  north  to  fouth,  not  being  more 
than  80  miles  bread  from  the  gulph  of  Venice  to  the 
Tufcan  fea. 

The  foil,  in  general,  of  the  pope's  dominions  is  very 
fertile,  but  HI  cultivated  ;  and  there  are  many  fens  and 
marfhy  grounds  which  are  very  prejudicial  to  the  air. 
That  the  lands  are  badly  cultivated  and  inhabited,  the 
air  bad,  and  the  inhabitants  poor,  idle,  lazy,  and 
grofsly  fuperilitious,  is  owing  to  a  variety  of  caufes. 
With  refpedt  to  the  accommodations  of  life,  this  country 
is  but  in  a  very'  indifferent  condition ;  for,  notwithflanding 
the  fertility  of  its  foil,  its  advantageous  fituation  for  traf¬ 
fic,  the  large  fums  fpent  in  it  by  travellers,  or  remitted 
to  it  from  foreign  countries,  and  its  having,  for  its  ruler, 
the  fucceffor  of  St  Peter,  the  prince  of  the  apoftlesy  and 
the  vicar  of  Jefus  (Thrift  ;  yet  it  is  poor  and  thin  of  in¬ 
habitants,  ill  cultivated,  and  without  trade  and  manu¬ 
factures.  This  is  partly  owing  to  the  great  number 
of  holidays,  of  fturdy  beggars  called  pilgrims ,  and  of 
hofpitals  and  convents,  with  the  amazing  but  perhaps  ufe- 
lefs  wealth  of  churches  and  convents,  and  the  inquifition; 
but  the  chief  caufe  is  the  feverity  of  the  government, 
and  the  grievous  exactions  and  hardfhips  to  wliich  the 
fubjects  are  expofed.  The  legates,  though  moftly  cler¬ 
gymen,  whofe  thoughts  fhould  be  chiefly  employed  a- 
Bout  laving  up  treafures  in  heaven,  and  who  ought  to 
fet  an  example  .to  the  laity  of  difintereftednefs  and  a 
contempt  of  this  world,  too  often,  it  is  faid,  fcruple  no 
kind  of  rapacioufnefs  :  even  the  holy  father  himfelf,  and 
the  cardinals,  frequently  make  the  enriching  of  their  ne¬ 
phews  and  other  relations,  and  the  aggrandizing  their 
families,  too  much  the  bufmefs  of  their  lives.  Theexten- 
dive  claims  and  great  pretentions  of  the  pope  are  well 
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known,  and  by  a  large  part  of  Chriftendem,  arc  r.ow 
treated  with  contempt  and  mockery.  The  Reforma¬ 
tion  gave  a  great  blow  to  his  fpiritual  power  ;  and  the 
French  revolution  has  lefTened  it  ftill  more.  His  tem¬ 
poral  dominions,  however,  ftill  continue  much  the  fame; 
though  how  long  this  maybe  the  cafe,  confidcring  how 
much  he  hath  loft,  and  is  daily  lofing,  of  his  ghoftly  cm. 
pire,  and  the  veneration  in  which  he  was  formerly  held, 
it  is  difficult  to  fay.  .  See  Pope,  p.  378.  coL  1.— The 
Campania  of  Rome  is  under  the  pope's  immediate  go¬ 
vernment  ;  but  the  other  provinces  are  governed  by 
legates  and  vice-legates,  and  there  is  a  commander  in 
chief  of  the  pope’s  forces  in  every  province.  The  pope 
is  chofen  by  the  cardinals  in  the  conclave  :  See  this 
particularly  deferibed  under  Pope.  The  pope  holds 
a  confiftory  of  cardinals  on  ecclefiaftical  affairs  ;  but 
the  cardinals  do  not  meddle  with  his  civil  govern¬ 
ment.  The  pope’s  chief  minifter  is  the  cardinal- 
patron,.  ufually  his  nephew,  who  amafles  an  immenfe 
eftate,  if  the  reign  be  of  any  long  duration.  The  cardi¬ 
nal  that  is  chofen  pope  muft  generally  be  an  Italian,  and 
at  leaft  55  years  of  age.  The  fpiritual  power  of  the 
pope,  though  far  fhort  of  what  it  was  before  the  Re¬ 
formation,  is  ftill  conliderable.  It  is  computed  that 
the  monks  and  regular  clergy,  who  are  abfolutely  at 
his  devotion,  do  not  amount  to  lefs  than  7,occ,cco 
of  people,  difperfed  through  all  the  Roman  Catholic 
countries,  to  affert  his  fupremacy  over  princes,  and 
promote  the  intereft  of  the  church.  The  revenues  of 
thefe  monks  do  not  fall  fhort  of  L.  20,000,000  Ster¬ 
ling,  befides  the  cafual  profits  arifing  from  offer¬ 
ings,  and  the  people's  bounty  to  the  church,  who  arc 
taught  that  their  falvation  depends  on  this  kind  of  be^ 
nevolence. 

The  pope’s  revenues,  as  a  temporal  prince,  may  a- 
mount  to  about  L.  1,000,000  Sterling  per  annum ,  ari¬ 
sing  chiefly  from  the.  monopoly  of  corn,  the  duties  on 
wine  and  other  provifions.  Over  and  above  thefe,  vaft, 
fums  are  continually  flowing  into  the  papal  treafury  from 
all  the  Roman  Catholic  countries,  for  difpenfations,  in¬ 
dulgences,  canonizations,  annates,  the  pallia,  and  inve- 
ftitures  of  archbifhops,  bifhops,  &c. 

The  pope  has  a  conliderable  body  of  regular  forces,, 
well  clothed  and  paid  ;  but  his  fleet  confifts  only  of  a 
few  galleys.  His  life-guards  are  40  Switzers,  75  cuiraf- 
fiers,  and  as  many  light  horfe.  Since  the  beginning  of 
this  war,  wre  are  told,  he  has  likewife  had  a  guard  of 
Englifh  horfe. 

POPERY,  in  ecclefiaftical  hiftory,  comprehends  the* 
religious  doctrines  and  pra&ices  adopted  and  main¬ 
tained  by  the.church  of  Rome.  The  following  furcmarv, 
extracted  chiefly -from  the  decrees  of  the  council  of 
Trent,  continued  under  Paul  III.  Julius  III.  and  Pius 
IV.  from  the  year  1545  to  1563,  by  fucctffive  fcffiuns,- 
and  the  creed  of  pope  Pius  IV.  fubjoined  to  it,  and 
bearing  date  November  1564,  may  not  be  unacceptable 
to  the  reader.  .  One  of  the  fundamental  tenets,  ftre- 
nuoufly  maintained  by  popifh  writers,  is  the  infallibi¬ 
lity  of  the  church  of  Rome  ;  though  they  are  not 
agreed  whether  this  privilege  belongs  to  the  poi>e  or  a 
general  council,  or  to  both  united ;  but  they  pretend 
that  an  infallible  living  judge  is  abfolutely  neceffary  to 
determine  controverfies,  and  to  fecure  peace  in  the 
Chriftian  church.  However,  Proteftants  allege,  tha* 
the  claim  of  infallibility  in  any  church  is  not  juftifled 

by 


by  the  authority  of  .  ,  [t  i$  inc0nfiftent 

tain  to  the  church  of  home  ,  aj  ^  ^  obliga- 

with  the  nature  of  »<-hgi  ,  h  f  proved  ineffec- 

tions  of  its  profefiors;  and^ha  it  J  v 
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thefe  are  baptifm,  conhrmaUon,  the  eucharlit,  pel 
extreme  unction,  °r^erS’  x.)  pronounces 

more  or  fewer  than  feven,  or  that  any  one  ot  the  above 

number  i.  truly  “J  “u,  uum- 

£  MS  H»So  I,  S,  Vic- 

tore  and  Peter  Lombard,  about  the  year  1 1 44,  tav  g 
hit  there  Were  feven  facraments.  The  council  of 
Florence,  held  in  1438,  was  the  firft  council  that  de- 
terminedthis  number.  Thefe facraments  confer  grace 


imycus-o.  _ _  .  „  _ 

The  council  of  Trent  (feff.  14-  can-  ,  ■ 

lv  decreed,  that  every  one  is  accurfed,  who  (hall  at- 
firm  that  penance  is  not  truly  and  properly  a  facra- 
ment,  inftituted  by  Chrift  in  the  umverfal  church,  for 
reconciling  thofe  Cliriftians  to  the  divine  majefty,  who 
have  fallen  into  iin  after  baptifm  :  and  this  facrament, 
it  is  declaimed,  conlifts  of  two  parts,  the  matter  and  the 
form  ;  the  matter  is  the  aft  of  the  penitent,  including 
contrition,  confefiion.  and  fatisfaftion  ;  the  form  of  it 
is  the  aft  of  abfolution  on  the  part  of  the  pnett.  Ac¬ 
cordingly  it  is  enjoined,  that  it  is  the  duty  of  every 
man,  wlio  hath  fallen  after  baptifm,  to  confefs  his Tin* 
once  a  year,  at  leaft,  to  a  pried  :  that  this  confefiion 
is  to  be  fecret ;  for  public  confefiion  is  neither  com- 
manded  nor  expedient :  and  that  it  muft  be  exad  and 
particular,  including  every  kind  and  aft  of  un,  with 
all  the  circumftances  attending  it.  V  hen  the  penitent 
has  fo  done,  the  prieft  pronounces  an  abfolution  ;  which 
is  not  conditional  or  declarative  only,  but  abfolute  and 
judicial.  This  fecret,  or  auricular  confefiion,  was  hrlt 
decreed  and  eftablilhed  in  thff  fourth  council  of  Late¬ 
ral!,  under  Innocent  III.  in  1215,  (cap.  21.)  And 
the  decree  of  this  council  was  afterwards  confirmed 
and  enlarged  in  the  council  of  Florence,  and  in  that 
of  Trent ;  which  ordains,  that  confefiion  was  inftituted 


termined  Hus  nuniDcr.  r  r-p  <  ffef  ot  i  rent ;  wmtu  uiuuiu»,  —  - 

according  to  the  decree  of  the  council  <rf Tmit  (  I.  chri(l>  that  by  the  law  0f  God  it  is  neceffary  to  fal- 

n  can.  8.)  ex  opere  cferato,  by  the  meie  admiinit  y  ’  1  *-  1  -  L - 1—  in  the 

of  them:  three  of  them,  viz.  baptifm,  connrmat.on, 


and. 'orders  j”  are  W  (cam  9-)‘  to  inipr^s  an  indelible 
chamber,  fo  that  they  cannot  be  repeated  without  la- 
crilege  ;  and  the  efficacy  of  every  facrament  depends 
on  the  intention  of  the  prieft  by  whom  it  is  admim- 
llered  (can.  II.)  Pope  Pms  exprefsly  enjoins,  that 
all  thefe  facraments  ftiould  be  adminiftered  according 
to  the  received  and  approved  rites  of  the  .  Cathohc 
church.  With  regard  to  the  eueliarift  in  particu  ar,  we 
may  here  obferve,  that  the  church  of  Rome  holds  the 
doarine  of  tranfubftantiation  ;  the  neceflity  of  paying 
divine  worfoip  to  Chrift  under  the  form  of  the  conie- 
crated  bread,  or  hoft  ;  the  propitiatory  focnfice  of  the 
mafs,  according  to  their  ideas  of  which  Chrift  is  truly  and 
properly  offered  as  a  facrifice  as  often  as  the  prieft  fays 
mafs  ;  it  praxes  likevvife  folitary  mafs,  in  which  the 
prieft  alone,  who  confecrates,  communicates,  and  allows 
communion  only  in  one  kind,  viz.  the  bread,  to  the  lai¬ 
ty.  Self.  14.  . 

The  do&rine  of  merits  is  another  diftinguiftnng  te¬ 
net  of  popery  ;  with  regard  to  which  the  council  of 
Trent  has  exprefsly  decreed  (feff.  6.  can.  32.)  that  the 
good  works  of  juftified  perfons  are  truly  meritorious  ; 
deferving  not  only  an  increafe  of  grace,  but  eternal 
life,  and  an  increafe  of  glory ;  and  it  has  anathema¬ 
tized  all  who  deny  this  doctrine.  Of  the  fame  kind  is 
the  doarine  of  fatisfa&ions  ;  which  fuppofes  that  pe¬ 
nitents  may  truly  fatisfy,  by  the  afflictions  they  en¬ 
dure  under  the  difpenfations  of  Providence,  or  by  vo¬ 
luntary  penances  to  which  they  fubmit,  for  the  tempo¬ 
ral  penalties  of  fin,  to  which  they  arc  fiibje&,  even  af¬ 
ter  the  remiHion  of  their  eternal  pnnifflment.  Self.  6, 
can.  30.  and  fdf.  14.  can.  8.  and  9.  In  this  connec¬ 
tion  \vc  may  mention  the  popiih  diftinaion  of  venial 
'  and  mortal  lins  :  the  greateft  evils  arifing  from  the  for¬ 
mer  are  the  temporary  pains  of  purgatory  ;  but  no  man, 
it  is  faidj  can  obtain  the  pardon  of  the  latter  without 


vation,  and  that  it  has  been  always  piaffed  in  the 
Chriftian  church.  As  for  the  penances  impofed  on 
the  penitent  by  way  of  fatisfaftion,  they  have  been 
commonly  the  repetition  of  certain  forms  of  devotion, 
as  pater-nofters,  or  ave-marias,  the  payment  of  ftipu- 
lated  Turns,  pilgrimages,  falls,  or  various  fpecies  ot 
corporal  difeipline.  But  the  mod  formidable  penance, 
in  the  eftimation  of  many  who  have  belonged  to  the 
Rornilh  communion,  has  been  the  temporary  pains  ot 
purcatory.  But  under  all  the  penalties  which  are 
inflicted  or  threatened  in  the  Rornilh  church,  it  has 
provided  relief  by  its  indulgences,  and  by  its  prayers 
or  maffes  for  the  dead,  performed  profeffcdty  tor  re¬ 
lieving  and  refeuing  the  fouls  that  are  detained  in  pur- 


^  A*nother  article  that  has  been  long  authoritatively 


enioined  and  obferved  in  the  church  of  Rome,  is  the 
celibacy  of  her  clergy.  This  was  firft  enjoined  a 
Rome  by  Gregory  VII.  about  the  year  1074,  and 
eftablifoed  in  England  by  Anfelm  archbifoop  ot  Can¬ 
terbury  about  the  year  1175;  though  Ins  predeceffor 
Lanfranc  had  impofed  it  upon  the  prebendaries  and 
clergy  that  lived  in  towns.  And  though  the  counci 
of  Trent  was  repeatedly  petitioned  by  feveral  princes 
and  ftates  to  abolifo  this  reftraint,  the  obligation  ot  ce¬ 
libacy  was  rather  eftablifoed  than  relaxed  by  tins  coun¬ 
cil  :  for  they  decreed,  that  marriage  contracted  alter 
a  vow  of  continence,  is  neither  lawful  nor  valid  ,  am 


a  vow  01  ooiiuuciHwc,  10  - 

thus  deprived  the  church  of  the  poinbility  of  ever  le- 
ftoring  marriage  to  the  clergy.  For  if  marriage,  after 

.  *  eu-  1  r  1  _ aiitnaritv  im- 
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t  vow,  be  in  itfelf  unlawful,  the  greateft  authority  up¬ 
on  earth  cannot  difpenfe  with  it,  nor  permit  marriage  to 
the  clegry,  who  have  already  vowed  continence. 

To  the  doctrines  and  practices  above  recited  may 
be  farther  added  the  worfoip  of  images,  of  wtuch  l  ro- 
teftants  accufe  the  Papifts.  But  to  'this  accufation  the 
Papift  replies,  that  he  keeps  images  by  him  to  preieive 
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Popery-  in  his  mind  the  memory  of  the  perfons  reprefented  by 
'fTZn  Mif  ^lem  9  as  people  are  wont  to  preferve  the  memory  of 
reprefented  deceafed  friends  by  keeping  their  pictures.  He 

end Repre*  is  taught  (he  fays)  to  ufe  them  fo  as  to  caft  his  eyes 
fenttJ.  upon  the  pictures  or  images,  and  thence  to  raife  his 
heart  to  the  things  reprefented,  and  there  to  employ  it 
in  meditation,  love,  and  thankfgiving,  defire  of  imita¬ 
tion,  &c.  as  the  objedt  requires. 

Thefe  pictures  or  images  have  this  advantage,  that 
they  inform  the  mind  by  one  glance  of  what  in  reading 
might  require  a  whole  chapter.  There  being  no  other 
difference  between  them,  than  that  reading  reprefents 
leifurely  and  by  degrees  ;  and  a  pi&ure,  all  at  once. 
Hence  he  finds  a  convenience  in  faying  his  prayers  with 
feme  devout  pi&ures  before  him,  he  being  no  fooner 
diffracted,  but  the  fight  of  thefe  recals  his  wandering 
thoughts  to  the  right  object ;  arid  as  certainly  brings 
fomething  good  into  his  mind,  as  an  immodeft  picture 
dilturbs  his  heart  with  filthy  thoughts.  And  becaufe 
he  is  fenfible  that  thefe  holy  pictures  and  images  repre- 
fent  and  bring  to  hi'9  mind  fuch  objects  as  in  his  heart 
he  loves,  honours,  and  venerates  ;  he  cannot  but  upon 
that  account  love,  honour,  and  refpeCt,  the  images  them- 
felves. 

The  council  of  Trent  likewife  decreed,  that  all  bi¬ 
ff*  ops  and  paftors  who  have  the  cure  of  fouls,  do  dili¬ 
gently  inftruCt  their  flocks,  that  it  is  good  and  profitable 
to  defire  the  inter  cejjion  of  faints  reigning  with  Chrijl  in 
heaven.  And  this  decree  the  Papiffs  endeavour  to  de- 

dlU,  fend  by  the  following  obfervations.  They  confefs  that 
we  have  but  one  Mediator  of  redemption  ;  but  affirm 
that  it  is  acceptable  to  God  that  we  ffiould  have  many 
mediators  of  interceffion.  Mofes  (fay  they)  was  fuch 
a  mediator  for  the  Ifraelites ;  Job  for  his  three  friends  ; 
Stephen  for  his  perfecutors.  The  Romans  were  thus 
defired  by  St  Paul  to  be  hi3  mediators  ;  fo  were  the  Co¬ 
rinthians,  fo  the  Ephefians,  Ep,  ad  Rom.  Cor.  Eph.  fo 
almoft  every  fick  man  defires  the  congregation-  to  be  his 
mediators,  by  remembering  him  in  their  prayers.  And 
fo  the  Papiff  defires  the  bleffed  in  heaven  to  be  his  me¬ 
diators  ;  that  is,  that  they  would  pray  to  God  for  him. 
But  between  thefe  living  and  dead  mediators  there  is 
no  fimilarity :  the  living  mediator  is  prefent,  and  cer¬ 
tainly  hears  the  requeft  of  thofe  who  delire  him  to  in¬ 
tercede  for  them  ;  the  dead  mediator  is  as  certainly  ab^ 
ferit,  and  cannot  poffibly  hear  the  requeffs  of  all  thofe 
who  at  the  fame  inflant  may  be  begging  him  to  intercede 
for  them,  unlefs  he  be  poffeffed  of  the  divine  attribute 
of  omniprefence  ;  and  he  who  gives  that  attribute  to  any 
creature  is  unqueflionably  guilty  of  idolatry.  And  as 
this  decree  is  contrary  to  one  of  the  firft  principles  of 
natural  religion,  fo  does  it  receive  no  countenance  from 
Scripture,  or  any  Chriftian  writer  of  the  three  firft  cen¬ 
turies.  Other  practices  peculiar  to  the  Papiffs  arc  the 
.religious  honour  and  refpeCt  that  they  pay  to  facred 
relicks ;  by  which  they  underffand  not  only  the  bodies 
and  parts  of  the  bodies  of  the  faints,  but  any  of  thofe 
things  that  appertained  to  them,  and  which  they 
touched  ;  and  the  celebration  of  divine  fervice  in  an 
unknown  tongue  :  to  which  purpofe  the  council  of 
Trent  hath  denounced  an  anathema  on  any  one  who 
ffiall  fay  that  mafs  ought  to  be  celebrated  only  in  the 
vulgar  tongue  ;  feff.  25.  and  feff.  22.  can.  9.  Though 
the  council  of  Lateran  under  Innocent  III.  in  i2ry 
^ean.  p.j  had  exprefsly  decreed*  that  becaufe  in  many 
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parts  within  the  fame  city  and  dfocefe  there  are  many  Popery; 
people  of  different  manners  and  rites  mixed  together,  ^°P^arn>  r 
but  of  one  faith,  the  bifhops  of  fuch  cities  or  diocefes  *  ~T  J 
ffiould  provide  fit  men  for  celebrating  divine  offices,  ac¬ 
cording  to  the  diverfity  of  tongues  and  rites,  and  for  ad- 
miniftering  the  facraments. 

We  fhall  only  add,  that  the  church  of  Rome  main¬ 
tains,  that  unwritten  traditions  ought  to  be  added 
to  the  holy  Scriptures,  in  order  to  fupply  their  defeCt, 
and  to  be  regarded  as  of  equal  authority;  that  the  books 
of  the  Apocrypha  are  canonical  feripture  ;  that  the  vul- 
gate  edition  of  the  Bible  is  to  be  deemed  authentic  ; 
and  that  the  Scriptures  arc  to  be  received  and  interpret¬ 
ed  according  to  that  fenfe  which  the  holy  mother 
church,  to  w  hom  it  belongs  to  judge  of  the  true  fenfe, 
hath  held,  and  doth  hold,  and  according  to  the  unani¬ 
mous  confent  of  the  fathers. 

Such  are  the  principal  and  diftinguiffiing  doCtrines 
of  Popery,  moff  of  which  have  received  the  fanCtion 
of  the  council  of  Trent,  and  that  of  the  creed  of  pope 
Pius  IV.  which  is  received,  profeffed,  and  fworn  to  by 
every  one  who  enters  into  lioly  orders  in  the  church 
of  Rome  ;  and  at  the  clofe  of  this  creed,  we  are  told 
that  the  faith  contained  in  it  is  fo  abfolutely  and  in- 
difpenfably  neceffaiy,  that  no  man  can  be  faved  with¬ 
out  it. 

Many  of  the  doCtrines  of  Popery  were  relaxed,  and 
very  favourably  interpreted  by  M.  de  Meaux,  bifhop 
of  Condom,  in  his  Expofition  of  the  DoCtrine  of  the 
Catholic  Church,  firff  printed  in  the  year  1671  :  but 
this  edition,  which  was  charged  with  perverting,  in 
endeavouring  to  palliate,  the  doCtrine  of  the  church, 
was  cenfured  by  the  doCtors  of  the  Sorbonne,  and  ac¬ 
tually  fuppreffed  5  nor  does  it  appear  tliat  they  ever 
tellified  their  approbation  in  the  ufual  form  of  fiubfe- 
quent  and  altered  editions.  It  lias,  however,  been  late¬ 
ly  publifhed  in  this  country,  by  a  clergyman  of  the  Ro-' 
mifh  ehureh,  whofe  integrity,  piety,  and  benevolence, 
would  do  honour  to  any  communion. 

POPHAM  (Sir  John),  lord  chief  juft  ice  of  the 
common  pleas  in  the  reign  of  Queen  Elizabeth,  was 
the  eldeft  fon  of  Edward  Popliam,  Efq;  of  Huntworth 
in  Somerfetfiiire,  and  born  in  the  year  1531.  He  was 
fome  time  a  ftudent  of  Baliol  college  in  Oxford  ;  “  be¬ 
ing  then  (fays  Ant.  Wood)  given  at  leifure  hours 
to  many  fports  and  exercifes.”  After  quitting  the 
univerfity,  he  fixed  in  the  Middle  Temple  ;  where,  du-  • 
ring  his  novitiate,  he  is  faid  to  have  indulged  in  that 
kind  of  diffipatibn  to  which  youth  and  a  vigorous  con- 
ftitufion  more  naturally  incline  than  to  the  ftudy  of 
voluminous  reports :  but,  fatiated  at  length  with  what 
are  called  the  pleafures  of  the  town,  he  applied  fedu- 
louffy  to  the  ftudy  of  his  profeffion,  was  called' to  the 
bar,  and  in  1568  became  fummer  or  autumn  reader.- 
He  was  foon  after  made  ferjeant  at  law,  and  folicitor- 
general  in  1579.  In  1581,  he  was  appointed  attor¬ 
ney-general,  and  treafurer  of  the  Middle  Temple.  Ia 
1592,  he  was  made  lord  chief  juftice  of  the  king’s 
bench,  and  the  fame  year  received  the  honour  of 
knighthood.  In  the  year  1601,  his  lordfhip  was  one 
of  the  council  detained  by  the  unfortunate  earl  of  Ef- 
fex,  when  he  formed  the  -ridiculous  project  of  defend¬ 
ing  himfelf  in  his  houfe  :  and,  on  the  earl’s  trial,  he 
gave  evidence  againft  him  relative  to  their  detention. 

He  died  in  the  year  1607,  aged  76 ;  and  was  buried i 

ia--'* 


b  the  fouth  aide  of  the  as  k 

merfetlhire,  where  he  gen  ^  was  thought  fome- 
was  in  his  power  to  re  •  againft  capital 

what  fevere  in  the  execution  of the  l^v  ag^  J  ^ 

offenders  :  but  his  feventy  a  ^hers.  He  wrote, 

ducing  the  number  °f  he  t!rae  Gf  Queen 

T.  Reports  and  cafes  adju  g  .  r  nts  Un0n  cafes 
Elizabeth,  2.  Refolutions  and  12  W^minfter 
and  matters  agitated  in 
i  the  latter  end  of  Queen  ZM 
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POP  l  3°4  J  -to  three,  four,  or  five  lobe?,  indent. 
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and  about  three  “Jes  long.  A  ou  wWch  have 

SKSSas&a&tta 

and  the  feeds  1  wafted  by  the  winds  to  a  grea  eh- 
fiance  2.  The  major,  or  white  poplar,  has  its  lea  e> 
rounder  than  the  firft,  and  not  much  above  half  their 
fize  •  they  are  indented  on  their  edges,  and  are  downy 
„  itaU.  to,  bu.  no.  to  «1».0  -  g  f  « 
former,  nor  are  their  upper  furft^s  of  fuch  a  deep 

green  colour.  3-  The  "'f3’  or  b1"*  P  Sir  efecs  • 
ciuun  wnw.u...fe  ----  .  ,  ,  different  heart-fhaped  leaves,  (lightly  crenated  on  ^  * 

h,  has  been  varioufiy  determined  by  different  hearty ^  ^  ^  and  of  bght  green  co- 

writers.  Riccioli  ftates  the  population  °f  the  g  ‘ 1  y  tremula,  or  afpen-tree,  has  roundith, ,  a i  - 

iooo  millions,  Voffius'at  joo  i  t the  Journalifts  of  I  re  °Xrly  indented  leaves  :  they  are  fmooth  on  both  fide,, 
voux  at  720  ;  and  the  editor  (Xavier.de  Feller)  of  g  >  footftalks,  and  fo  are  (haken  bythe  leaft 

fmall  Geographical  Diftionary  of  Vof^en,  reputed  and  ft  ^  ^  ^  ^  ^  of  the  trembling  pop- 

-  ~  - -  ‘  ™  1  .  ’  afben-tret.  5.  The  balfamifera,  or  Carolina  pop- 

'S,  “  0/  Carolina,  -tar.  a  boco„«  .  ta£ 

tree.  The  (hoots  of  this  fort  grow'  very  firong  in  Bri¬ 
tain,  and  are  generally  angular  ;  with  a  lS  ^  Sree"  )(2 
like  the  willow.  The  leaves  on  young  trees  and  aho 

attention  or  tnc  cunuus  . . -  -  T  r  nn  lower  fhoots,  are  very  large,  aimoit  ncdib 

fuming  the  more  probable  ftatement  of  the  learne :  J  -  crenated  ;  but  thofe  upon  the  older  trees  are 

{bits  of  Trevoux,  and  that  the  world  lias  exifted  about  fiiape  ,  advance,  their  bark  becomes  light- 

to*  Y™.  “  *  ”>  “!  "fp'p^Sg  1^5  colour.  6  The 

W*  ?T rows  naturally  in  Canada  and  other  parts  ot 
North  America.  This  is  a  tree  of  a  middling  growth, 
fending  out  on  ever)'  fide.  many  (hort  thick  (hoots 

which  are  covered  .with  a  light  browm  bar  ,  garni 
with  leaves  differing  from  one  another  in  fhape  and  fize. 
mod  of  them  are  almoft  heart-(haped  ;  but  fome  are  o  , 
and  others  nearly  fpear-lhaped  •,  they  are  whitifh  on  their 
under  fide,  but  green  en  their  upper. 

Culture.  Thefe  trees  may  be  propagated  either  y 
layers  or  cuttings,  as  alfo  from  fuckers  which  the  white 
poplars  fend  up  from  their  roots  in  great  plent)  The 
beft  time  for  tranfplanting  thefe  fuckers  is  luj)  Sober, 
when  their  leaves  begin  to  decay.  Thefe  may  be  pla- 


?§mTius%l-atoiy,  S  mufde  obliquely 
pyramidal,  fituated  under  the  ham.  See  n atomy, 

^ POPPY  ft.  See  Opium  and  Papavex. 
POPULAR,  fometliing  tliat  relates  to  the  common 

^POPULATION,  means  the  (fate  of  a  country  with 
refpeft  to  the  number  of  people.  Skills  ofMo^urr 

andTfe°^X;t^g  the  number  ofmen^ 
upon  earth,  has  been  vanoufly.  determined  by  different 
writers. 


V  ' - 

at* Paris  in\7 7 8 ,  at  370  million.  This  lad 
is  perhaps  too  low,  although  the  writer  profeffes 
have  taken  confiderable  pains  to  afeertam  the  point 
with  as  much  accuracy  as  the  nature  of  the  fubjeft  w.U 
admit.  It  may,  perhaps,  not  be  ^emed  unworthy  the 
attention  of  the  curious  ^Fculatift  to  obferve,  that  *f- 


wliole  number  of  perfons  who  have  ever  exifted  upon 
earth  fince  the  days  of  Adam  amounts  only  to  about 
one  hundred  and  thirtyVthoufand  millions;  becaule 
720,000,000X182  (the  number  of  generations  in  6006 
years)  =131,040,000,000. 

thors  above  mentioned,  as  likewife  Beaufobre  s  Etude  de 

la  Politique .  .  _  ,  . 

With  regard  to  the  population  of  England,  the  rea¬ 
der  may  confult,  together  with  our  article  Political - 
Arithmetic^  An  Inquiry  into  the  prefent  State  of  Popu¬ 
lation,  &c.  by  W.  Wales,  F.  R.  S.  and  Mr  Hewlett's 
Examination  of  Ur  Price's  Effay,  on  the  fame  fub- 
ie£f « 

POPULUS,  the  Poplar  :  A  genus  of  the  o&andria 
order,  belonging  to  the  dicecia  clafs  of  plants  ;  and  in  the 
natural  method  ranking  under  the  50th  order,  Amen- 
facets.  The  calyx  of  the  amentum  is  a  lacerated,  ob¬ 
long,  and  fquamous  leaf ;  the  corolla  is  turbinated,  ob¬ 
lique,  and  entire.  The  female  lias  the  calyx  of  the  a- 
mentum  and  corolla  the  fame  as  in  the  male  ;  the  Rigma 
is  quadrifid  ;  the  capfule  bilocular,  with  many  pappous 
feeds. 

The  poplar,  one  of  the  molt  beautiful  of  the  aquatic 


their  leaves  Degm  lu  .  -  /n.  *„-th 

ced  in  a  nurfery  for  two  or  three  years,  to  get  ftr<mgth 
before  they  are  planted  out  where  they  are  deiigned  to  re¬ 
main  ;  but  if  they  are  propagated  from  cuttings,  it  is 
better  to  defer  the  doing  of  that  unul  ^rua^  -  at 
which  time  truncheons  of  two  or  three  feet  long  (hould 
be  thruft  about  a  foot  and  a  half  juto  the  Er°u  -  , 
Thefe  will  readily  take  root  -,  and  if  the  foil  in  wh  c 
they  are  planted  be  moift,  they  will  amve  at  aconf.de- 

The  poplar,  one  ot  tne  moir  Deauuim  ui  me  aHuauv.  rable  bulk  in  a  few  years.  T^e  ^C.  therefore  it  is  a 
trees,  has  frequently  been  introduced  into  the  poetical  to  taxe  root  from  arge  ™  ^  t  a  f00t  and 

deferiptions  of  the  ancients  ;  as  by  Virgil,  Eel.  vii.  66.  better  method  to  plant  cuttings  of  it  about  a 
ix.  41.  Georg,  ii.  66.  iv.  511-  JEn.  viii.  3l.  276.  by  a  half  m  length,  thrufting  th<®  i loot^eep.^  ^ 

Ovid,  A  mom.  Panel.  27.  by  Horace,  Carm.  iL  3.  and  ground.  This  fort  w  grow  Carolina  poplar 

by  Catulus,  Nupt.  Pi/,  et  Thet.  290,  &c.  &c.  wfll  thrive  beft  in  moift  places.  The  groh^P^ 

Species.  ..The  alba,  or  abele-tree,  grows  natural-  mayalfo  be  propagated  b>',  ,cutrti1rn- ;f  ,  ,]ud  {he  plants 
ly  in  the  temperate  parts  of  Europe*  Its  leaves  are  laR  is  the  method  gencraJy  p  ^  >  raifed 


ralfed  by  It  are  lefs  moift  than  others.  The  {hoots  of 
v—  this  tree,  while  young,  are  frequently  killed  down  to  a 
xxmfiderable  length  by  the  froft  in  winter  ;  but  as  the 
trees  grow  older,  their  lhoot3  are  not  fo  vigorous,  and 
become  more  ligneous,  fo  are  not  liable  to  the  fame  dif- 
after.  But  the  trees  (hould  be  planted  in  a  fheltered  fi- 
tuation  :  for  as  their  leaves  are  very  large,  the  wand  has 
great  power  over  them  ;  and  the  branches  being  tender, 
they  are  frequently  broken  or  fplit  by  the  winds  in  fum- 
mer,  when  they  are  much  expofed.  The  tacamahaca 
fends  up  a  great  number  of  fuckers  from  its  roots,  by 
which  it  multiplies  in  plenty;  and  every  cutting  which  is 
planted  will  take  root. 

Ufes .  The  wood  of  thefe  trees,  efpecially  of  the 
ibele,  is  good  for  laying  floors,  where  it  will  laft  for 
many  years  ;  and  on  account  of  its  extreme  whitenefs 
ts  by  many  preferred  to  oak ;  yet,  on  account  of  its 
foft  contexture,  being  very  fubjecl  to  take  the  impref- 
fion  of  nails,  &c.  it  is  lefs  proper  on  this  account  than 
the  harder  woods.  The  abele  likewife  deferves  parti¬ 
cular  notice,  on  account  of  the  virtue  of  its  bark  in  cu¬ 
ring  intermitting  fevers.  The  Reverend  Mr  Stone,  in 
Phil.Tranf.vol.  LIII.  p.  195.  tells  us,  that  he  gathers  the 
bark  in  fummer  when  it  is  full  of  fap,  and  having  dried  It 
by  a  gentle  heat,  gives  a  dram  powdered  every  four  hours 
betwixt  the  fits.  In  a  few  obftinate  cafes,  he  mixed  one- 
flfth  part  of  Peruvian  bark  with  it.  It  is  remarkable  how 
nature  has  adapted  remedies  to  difeafes.  Intermitting  fe¬ 
vers  are  moft  prevalent  in  wet  countries  ;  and  this  tree 
grows  naturally  in  fuch  fituations.  The  bark  of  it  is  an 
objedt  well  worthy  the  attention  of  phyficians  ,  and  if  its 
fuccefs  upon  a  more  enlarged  fcale  of  practice  prove 
equal  to  Mr  Stone’s  experiments,  the  world  will  be  much 
indebted  to  him  for  communicating  them.  1  his  bark 
will  alfo  tan  leather. 

The  inner  bark  of  the  black  poplar  is  ufed  by  the  in¬ 
habitants  of  Kamfchatka  as  a  material  for  bread  ;  and 
paper  has  fometimes  been  made  of  the  cottony  down  of 
the  feeds.  The  roots  have  been  obfen  ed  to  diffolve  into 
a  kind  of  gelatinous  fubftance,  and  to  be  Coated  over 
with  a  tubular  cruftaceous  fpar,  called  by  naturalifts  ofte- 
*  See  0Jit9- oc<jHq% ,  formerly  imagined  to  have  fome  virtue  in  produ- 
alla.  ting  the  callus  of  a  fractured  bone.  The  buds  of 
the  fixth  fpecies  are  covered  with  a  glutinous  refin, 
which  fmells  very  Along,  and  is  the  gum  tacamahaca 
of  the  {hops.  The  bell,  called,  from  its  being  collect¬ 
ed  in  a  kind  of  gourd-fhells,  tacamahaca  in  Jhells,  is 
fomewhat  undtuous  and  foTtifti,  of  a  pale  yellowifn  or 
greenifh  colour,  an  aromatic  tafte,  and  a  fragrant  de¬ 
lightful  fmell,  approaching  to  that  of  lavender  or  am* 
bergrife.  This  fort  is  very  rare  ;  that  commonly  found 
in  the  (hops  is  in  femitranfpareut  globes  or  grains,  of  a 
whitilh,  yellowifn,  brownifli,  or  greenifh  colour,  of  a 
lefs  grateful  fmell  than  the  foregoing.  This  refin  is  faid 
to  be  employed  externally  by  the  Indians  for  difculfing 
and  maturating  tumours,  and  abating  pains  in  the  limbs. 
It  is  an  ingredient  in  fome  anodyne,  hyfteric,  cephalic, 
and  ftomachic  plafters  ;  but  the  fragrance  of  the  finer 
fort  fufficiently  points  out  its  utility  in  other  re- 
fpedls. 

M.  Fougeroux  de  Bondaroy,  From  a  fet  of  experiments 
Von.  XV.  Part  I. 


on  the  fubj^dl,  gives  an  account  of  the  ufes  of  the  fe- 
veral  kinds  of  poplar,  the  fubftance  of  which  is  as  fol¬ 
lows  :  He  finds  that  the  wood  of  the  black  poplar  is 
good  and  ufeful  for  many  purpofes  ;  that  the  Lom¬ 
bardy  poplar,  populus  fajligata ,  is  of  very  little  value  \ 
that  the  Virginia  poplar,  populus  Virginiana ,  affords  a 
wood  of  excellent  quality,  that  may  be  applied  to  many 
ufes.  The  Carolina  poplar,  populus  Carolinenjis — hete- 
ropkilla ,  (Linn.)  is  a  very  quick  grower;  beautiful 
when  found,  but  liable  to  be  hurt  by  cold.  Its  wood 
appeared  to  M.  de  Bondaroy  tp  be  of  little  value  ;  but 
M.  Malefherbes,  who  cut  down  a  large  tree  of  this  fort, 
was  affured  by  his  carpenter  that  the  wood  was  very 
good* — That  the  tacamahaca,  populus  tacamahaca  balfa - 
mifera,  is  a  dwarfifh  plant  (a),  of  little  value.  —That 
the  hard,  populus  Canadenfis ,  is  a  large  tree,  the  wood 
light,  not  eafy  to  be  fplit,  and  fit  forfeveral  ufes. — That 
the  white  poplar,  populus  alba ,  is  a  large  growing  tree, 
affording  a  wood  of  excellent  quality,  and  is  among  the 
moft  valuable  of  this  fpecies. — That  the  trembling  pop¬ 
lar,  poptllus  tremula,  (Linn.)  is  neither  fo  large  a  tree 
nor  affords  fuch  wood  as  the  former.  Thefe  are  in  few 
words  the  principal  refult  of  tlie  experiments  of  this 
gentleman  on  this  clafs  of  plants.  A  few  other  forts 
are  mentioned,  but  nothing  decifive  with  regard  to  them 
is  determined. 

From  fome  experiments  made  by  M.  Damboumey, 
it  appears  that  the  poplar  may  be  ufefully  employed  in 
dyeing.  The  Italian  poplar  gives  a  dye  of  as  fine  a 
luftre,  and  equally  durable,  as  that  of  the  fineft  yellow 
wood,  and  its  colour  is  more  eafily  extradied.  It  i$ 
likewife  very  apt  to  unite  with  other  colours  in  compo- 
fition.  Befide  the  populus  fajligata,  M.  Dambourney 
tried  alfo  the  black  poplar,  the  Virginian  ditto,  the  bal- 
fam  ditto  or  Hardy  the  wrhite  ditto,  and  the  trembling 
poplar  ;  and  found  that  all  thefe  dyed  wool  of  a  nut-co¬ 
lour,  fawn-colour  (vigogne).  Nankin,  mu(k,  and  other 
grave  {hades,  according  to  the  quantity  of  wood  employ¬ 
ed,  and  the  length  of  time  it  was  boiled. 

POQUELIN  or  Pocquelin  (John  Baptift.)  See 
Moliere. 


•Populu# 

II  .  ‘ 

Porcelain. 


FOR  ANA,  in  botany  ;  a  genus  of  the  monogynia 
order,  belonging  to  the  pentandria  clafs  of  plants.  The 
corolla  is  campanulated ;  the  calyx  is  quinquefid,  and 
larger  than  the  fruit ;  the  ftyle  femibifid,  long,  and 
permanent ;  the  ftigmata  globular ;  the  perianthium  bi- 
valved.  r 

PORCELAIN,  a  fine  kind  of  earthen  ware,  chief-  19  „ 
ly  manufadlured  in  China,  and  thence  called  China-  cclain/^** 
ware.  All  earthen  wares  which  are  white  and  femi- 
tranfparent  are  generally  called  porcelains :  but  a- 
mongft  thefe,  fo  great  differences  may  be  obferved, 
that,  notwithftanding  the  fimilarity  of  their  external 
appearance,  they  cannot  be  confidered  as  matters  of 
the  fame  kind.  Thefe  differences  are  fo  evident,  that 
even  perfons  who  are  not  connoiffeurs  in  this  way  pre¬ 
fer  much  the  porcelain  of  fome  countries  to  that  of 
others.  ^ 

The  word  porcelain  is  of  European  derivation  ;  none  Origin  o£ 
of  the  fyllables  which  compofe  it  can  even  be  pronoun-  the  name* 
ced  or  written  by  the  Chinefe,  whofe  language  com- 
3  C  prehends 


(a)  We  have  feen  it  above  30  feet  high, 


P  o 


fc 


Porcelain,  pretends  no  fuch  founds. 

- — , -  indebted  to  the  Portuguefe  for  it  :  the  word  porcellana, 

however,  in  their  language,  fignifie.  F°F'|y  a  CUP 
di(li :  and  they  themfelvea  diftingiulh  all  works  of  p°rc  * 
*  i  .  _r  Porcelain  is  called  m 


R  t  3««  1  P  0 

It  is  probable  that  we  are  of  that  which  k  good,  fay  the  Chinefe,  ought  to  mchne  Po«*My 


lain  by  the  general  name  of  loca. 

,  China  tse-ku  ,  r  .  ,  .  , 

Art  of  ma-  The  art  of  making  porcelain  is  one  of  thofe  m  which 
king  it  in  Europe  has  been  excelled  by  oriental  nations.  I  he 

greater  per- Dorcelain  that  was  feen  in  Europe  was  brought  keted  is  .  ,  „  , 

**Aion  in  *  P.  .  wrhltenefs,  tranfparency,  is  ftrongly  llirred  with  an  iron  fhovel. 

and  even  the  magnificence 


iope. 


the  Eaft  from  JaPan  anc*  China. 

than  in  Eu-.finenefs,  neatnefs,  elegance,, -  ^  .  r 

of  this  pottery,  which  foon  became  the  ornament^  ot 
fumptupus  tables,  did  not  fail  to  excite  the.  admiration 
and  induftry  of  Europeans  ;  and  their  attempts  have  file- 
ceeded  fo  well,  that  in  different  parts  of  Europe  earth¬ 
en  wares  have  been  made  fo  like  the  oriental,  that  they 
have  acquired  the  name  of  porcelain.  I  he  firfl  Euiopean 
porcelains  were  made  in  Saxony  and  in  France  ;  and  af¬ 
terwards  in  England,  Germany,  and  Italy  :  but  as  all 
thefe  were  different  from  the  Japanefe,  fo  each  of  them 
had  its  peculiar  chara£ter. 

The.  fineft  and  bell  porcelain  of  China  is  made  in  a 
village  call ed  King-te-tching,  in  the  province  of  Kiang-fi. 
This  celebrated  village  is  a  league  and  a  half  in  length, 
and  we  are  allured  that  it  contains  a  million  of  inhabi¬ 
tants.  The  workmen  of  King-te-tching,  invited  by 
the  attracting  allurements  of  the  European  trade,  have 
eftablifhed  manufactories  alfo  in  the  provinces  of  Fo- 
kien  and  Canton ;  but  this  porcelain  is  not  efteemed.-— 
The  emperor  Kang-hi  was  defirous  of  having  fome  made 
under  his  own.  infpeCtion  at  Pe-king.  For  this  pur- 
pofe  he  collected  workmen,  together  with  tools,  and  all 
materials  neceffary  ;  furnaces  were  alfo  ereCted,  but  the 
attempt  mifearried.  The  village  of  King-te-tching  ft  ill 
continues  the  moft  celebiated  place  in  the  empire  for 
beautiful  porcelain,  which  is  tranfported  to  all  parts  of 
the  world,  and  even  to  Japan. 

We  are  unable  to  difeover  who  firff  found  out  the 
art  of  making  porcelain,  nor  is  it  known  whether  the 
Chinefe  were  indebted  to  chance-  for  it,  or  to  the  re- 


Beft  Chi¬ 
ne  fe  porce¬ 
lain  at 
King-te- 
tching. 


Origin  of 
the  art. 


a  little  towards  green.  A  large  iron  club  is  ufed  for 
breaking  thefe  pieces  of  rock  :  they  are  afterwards  put 
into  mortars  ;  and,  by  means  of  levers  headed  with  Hone 
hound  round  with  iron,  they  are  reduced  to  a  very  fine- 
powder.  Thefe  levers  are  put  in  adion  either  by  the 
labour  of  men,  or  by  water,  in  the  fame  manner  as  the 
hammers  of  our  paper-mills.  The  duff  afterwards  col- 
thrown  into  a  large  veffel  full  of  water,  which 

When  it  has 

been  left  to  fettle  for  fome  time,  a  kind  of  cream  rifes 
on  the  top,  about  four  inches  in  thicknefs,  which  k 
fkimmed  off,  and  poured  into  another  veffel  filled  with 
water  :  the  water  in  the  firff  veffel  is  ffirred  feveral 
times;  and  the  cream  which  arifes  is  ftill  colieded,  until’ 
nothing  remains  but,  the  coarfe  dregs,  which,  by  their 
own  weight,  precipitate  to  the  bottom  :  thefe  dregs  arc 
carefully  colleded,  and  pounded  anew. 

With  regard  to  what  is  taken  from  the  firff  veffel,  it  * 
is  fnffered  to  remain  in  the  fecond  until  it  is  formed  into 
a  kind  of  cruft  at  the  bottom.  When  the  water  above 
it  feems  quite  clear,  it  is  poured  off  by  gently  inclining 
the  veffel,  that  the  fediment  may  not  be  difturbed ;  and 
the  pafte  is  thrown  into  large  moulds  proper  for  drying 
it.  Before  it  is  entirely  hard,  it  is  divided  into  fmali 
fquare  cakes,  which,  are  fold  by  the  hundred.  The  co¬ 
lour  of  this  pafte,  and  its  form,  have  ©ccaiioned  it  to  re¬ 
ceive  the  name  of  pe  tun-tfe . 

The  kao-lin,  which  is  ufed  in  the  compofition  of  por¬ 
celain,  requires  lefs  labour  than  the  pe-tun-tfe.  Nature 
has  a  greater  fliare  in  the  preparation  of  it.  There  are 
large  mines  of  it  in  the  boioms  of  certain  mountains,  the 
exterior  ftrata  of  which  confift  of  a  kind  of  red  earths 
Thefe  mines  are  very  deep,  and  the  kao-lin  is  found  in 
fmali  lumps,  that  are  formed  into  bricks  after  having 
gone  through  the  fame  procefs  as  the  pe-tun-tfe.  Fa¬ 
ther  d’Entrecolles  thinks,  that  the  earth  called  terre  de 
Malte ,  or  St  Paul’s  earth,  has  much  affinity  to  the  kao¬ 
lin,  although  thofe  fmali  ffiining  particles  are  not  obfer- 
ved  in  it  which  are  interfperfed  in  the  latter. 

It  is  from  the  kao-liu  that  fine  porcelain  derives 


peated  efforts  of  inventive  genius  ;  we  cannot  even  de¬ 
termine  its  antiquity  with  precifion  ;  we  know  only  all  its  ftrength  ;  if  we  may  be  allowed  the  expreffion, 
from  the  annals  of  Feou-leang,  a  city  in  the  diftrid  to  it  ftands  it  inftead  of  nerves.  It  is  very  extraordinary* 
which  King-te-tching  belongs,  that,  fince  the  year  442  that  a  foft  earth  fhould  give  ftrength  and  confiftency  to* 
of  our  era,  the  workmen  of  this  village  have  always  fur-  the  pc-tim-tfe,  which  is  procured  from  the  hardeft  rocks* 
niftied  the  emperors  with  porcelain  ;  and  that  one  or  A  rich  Cliinefe  merchant  told  F.  d’Entrecolles,  that 
two  mandarins  were  fent  from  court  to  infpe<ft  their  la-  the  Engliffi  and  Dutch  had  purcliafed  fome  of  the  pe- 
bours.  It  is,  however,  fuppofed  that  the  invention  of  tun-tfe,  which  they  tranfported  to  Europe  with  a  de- 
5  porcelain,  is  much  older  than  that  epocha.  fign  of  making  porcelain  ;  but  having  carried  with  them 

I?.  4\Entre-  We  are  indebted  to  Father  d’Entrecolles,  a  Romifh  none  of  the  kao-lin,  their  attempt  proved  abortive,  as- 
cclles  firfl  midionary,  for  a  very  accurate  account  of  the  manner  in-  they  have  fince  acknowledged.  “  They  wanted  (faid 
«o^tTraC''v^clLPweeJain  ^  H}acle  in  China;  and  as  he  lived  ia  this  Chinefe,  laughing)  to  form  a  body,  the  fleffi  of 
Chinefe  King-te-tehing,  his  information  muff  have  been  the  very 
porcelain,  beft  poffibie.  We  fhall  therefore  give  his  account  of 
the  Chinefe  manner  of  making  it,  as  abridged  by  G  10- 


Nature  of  fier  in  his  General  Dejcription  of  China .  The  principal 


the  mate- 
xiaU,  and 
mode  of 
preparing 
the  pafte. 


ingredients  of  the  fine  porcelain  xre.  pe-tun-tfe  and  kao-lin, 
two  kinds  of  earth  from  the  mixture  of  which  the  pafte 
is.  produced.  The  kao-lin  is  intermixed  with  fmali  fhining 
particles  ;  the  other  is  purely  white,  and  very  fine  to  the 
touch.  Thefe  firft  materials  are  carried  to  the  manu- 
fo&orics  in  the  fhape  of  bricks.  The  pe-tun-tfe,  which 
is  fo  fine,  is  nothing  elfe  but  fragments  of  rock  taken 
frpm  certain  quarries,  and  reduced  to  powder.  Every 
kind  of  ftone  is  not  fit  for  this  purgofe.  The  colour 


which  fhould  fupport  itfelf  without  bones.”  8 

The  Chinefe  have  difeovered,  within  thefe  few  yeara^^newftw 
anew  fubftance  proper  to  be  employed  in  the  comP°^^covere(j anft 
tion  of  porcelain*  It  is  a.  ftone,  or  rather  fpecies  of  urC(\  by  ttfe 
chalk,  called  hoa-che ,  from  which  the  phyficians  prepare  ChineU*- 
a.kind  of  draught  that  is  faid  to  be  deterfive,  aperient, 
and  cooling.  The  manufacturers  of  porcelain  have 
thouglit  proper  to  employ  this  ftone  inftead  of  kao-lin. 

It  is  called  hoa,  becaufeit  is  glutinous,  and  has  a  great 
refemblance  to  foap.  Porcelain  made  with  hoa-che  is 
very  rare,  and  much  dearer  thau  any  other.  It  has  an 
exceeding  fine  grain,  and,  with  regard  to  the  painting,, 
if  it  be  compared  with  that  of  the  common  porcelain* 

it 


V  O  It 


I  387  1 


V  O  R 


^protein*  it  appears  to  furpafs  it  as  much  as  vellum  does  paper,  upon  large  Hates,  where  they  knead  ami  roll  them  in  Porcelain* 


This  porcelain  is,  befides,  fo  light,  that  it  furprifes 
thofe  who  are  accudomed  to  handle  other  kinds  ;  it  is 
alfo  much  more  brittle  ;  and  it  is  very  difficult  to  hit 
upon  the  proper  degree  of  tempering  it, 

Hoa-che  is  feldom  ufed  in  forming  the  body  of  the 
work  ;  the  artift  is  contented  fometimes  with  making  it 
into  a  very  fine  fize,  in  which  the  veffel  is  plunged  when 
dry,  in  order  that  it  may  receive  a  coat  before  it  is  paint¬ 
ed  and  varniffied :  by  thefe  means  it  acquires  a  fuperior 
degree  of  beauty. 

When  hoa-che  is  taken  from  the  mine,  it  is  wafhed 
in  lain  or  river  water,  to  feparate  it  from  a  kind  of  yel¬ 
low  earth  which  adheres  to  it.  It  is  then  pounded, 
put  into  a  tub  filled  with  water  to  dilTolve  it,  and  af¬ 
terwards  formed  into  cakes  like  kao-lin.  We  are  allu¬ 
red  that  hoa-che,  when  prepared  in  this  manner,  with¬ 
out  the  mixture  of  any  other  earth,  is  alone  fufficient  to 
make  porcelain.  It  ferves  inllead  of  kao-lin  ;  but  it  is 
much  dearer.  Kao-lin  colls  only  ten-pence  Sterling;  the 
price  of  hoa-che  is  half-a-crown  :  this  difference,  there¬ 
fore,  greatly  enhances  the  value  of  porcelain  made  with 
the  latter* 

Topc-tun-tfe  and  kao-lin,  the  two  principal  elements, 
mufl  be  added  the  oil  or  varnifli  from  which  it  derives 
its  fplendor  and  whitenefs.  This  oil  is  of  a  whitifh  co¬ 
lour,  and  is  extracted  from  the  fame  kind  of  flone  which 
produces  the  pc-tun-tfe,  but  the  whiteft  is  always  cho- 
varnifli  °F  ^en’  an<^  *^at  which  has  the  greened  fpots.  The  oil  is 
obtained  from  it  by  the  fame  piocefs  ufed  in  making 
the  pe-tun-tfe:  the  flone  is  firfl  wafhed  and  pulverized; 
it  is  then  thrown  into  water,  and  after  it  has  been  puri¬ 
fied  it  throws  up  a  kind  of  cream.  To  100  pounds  of 
this  cream  is  added  one  pound  of  che-kao,  a  mineral 
fomething  like  alum,  whirfi  is  put  into  the  fire  till  it 
becomes  red-hot  and  then  pounded.  This  mineral  is  a 
kind  of  run  net,  and  gives  a  coiififtence  to  the  oil,  which 
is  however  carefully  preferved  in  its  date  of  fluidity. 
The  oil  thus  prepared  is  never  employed  alone,  another 
oil  mull  be  mixed  with  it,  which  is  extracted  from 
lime  and  fern  afhes,  to  100  pounds  of  which  is  alfo 
added  a  pound  of  che-kao.  When  thefe  two  oils  are 
mixed,  they  mufl  be  equally  thick ;  and  in  order  to  af- 
certain  this,  the  workmen  dip  into  each  of  them  fome 
cakes  of  the  pe-tun-tfe,  and  by  infpe&ing  their  furfaces 
clofdy  after  they  are  drawn  out,  thence  judge  of  the 
thicknefs  of  the  liquors.  With  regard  to  the  quantity 
neceffary  to  be  employed,  it  isufual  to  mix  10  meafures 
of  flone-oil  with  one  meafure  of  the  oil  made  from  lime 
and  fern  allies. 

The  full  labour  confifls  in  again  purifying  the  pe- 
the  kao-lin.  The  workmen  then  proceed 


The  fp’en- 
dor  and 
whitenefs 
of  their 
porcelain 
derived 


Their  mode 

2Lm£*  tun-tfe  and 
the  tubfi  au¬ 


to  mix  thefe  two  fubflances  together.  For  fine  porce¬ 
lain  they  put  an  equal  quantity  of  the  kao-lin  and  the 
pe-tun-tfe  ;  for  the  middling  fort  they  ufe  four  parts  of 
the  kao-lin  and  fix  of  the  pe-tun-tfe.  The  leaf!  quan¬ 
tity  put  of  the  former  is  one  part  to  three  of  the  pe- 
tun-tfe.  When  this  mixture  is  finifhed,  the  mafs  is 
thrown  into  a  large  pit,  well  paved  and  cemented  in 
every  part ;  it  is  then  trod  upon,  and  kneaded  until  it 
becomes  hard.  This  labour  is  fo  much  the  more  fa¬ 
tiguing?  as  it  mufl  be  continued  without  intermiffion  : 
were  it  interrupted,  all  the  other  labourers  would  re¬ 
main  un«m ployed.  From  this  mafs,  thus  prepared,  the 
workmen  detach  different  pieces,  which  they  fpread  out 


every  dire&ion,  carefully  obferving  to  leave  no  vacuum 1 
in  them,  and  to  keep  them  free  from  the  mixture  of 
any  extraneous  body.  A  hair  or  a  grain  of  fand  would 
fpoil  the  whole  work.  When  this  p&de  has  not  been 
properly  prepared,  the  porcelain  cracks,  and  melts  of 
becomes  warped.  '  ir 

All  plain  works  are  fafhioned  with  the  wheel.  When  And  of 
a  cup  has  undergone  this  operation,  the  outfide  of 
bottom  is  quite  round.  The  workman  firfl  gives  it  the 
requifite  height  and  diameter,  and  it  comes  from  his 
hands  almofl  the  moment  he  lias  received  it.  He  i& 
under  the  neceffity  of  ufing  expedition,  as  he  is  paid 
not  quite  a  farthing  per  board,  and  each  board  contains 
26  pieces.  This  cup  paffes  then  to  a  fecond  workman, 
who  forms  its  bafe.  A  little  after  it  is  delivered  to  2t 
third,  who  applies  it  to  his  mould,  and  gives  it  a  pro* 
per  form ;  when  lie  takes  it  off  the  mould,  he  mufl  turn 
it  very  foftly,  and  be  careful  not  to  prefs  it  more  on 
one  fide  than  on  another  ;  without  this  precaution  it 
■would  become  warped  or  disfigured.  A  fourth  work¬ 
man  polifhes  it  With  a  duffel,  efpeciaily  around  the 
edges,  and  diminifhes  its  thicknefs,  in  order  to  give  it 
a  certain  degree  of  tranfparency.  At  length,  after  ha* 
ving  pa{fed  through  all  the  hands  neceffary  for  giving  it 
all  its  ornaments,  it  is  received,  when  dry,  by  the  lafl  ' 
workman,  who  fafhions  its  bottom  with  a  cliiffel.  It 
is  aflonifhing  to  fee  with  what  dexterity  and  expedition 
the  workmen  convey  thefe  vafes  from  bne  to  another. 

We  are  affured,  that  a  piece  of  porcelain,  before  it  is 
finifhed,  mufl  pafs  through  the  hands  of  70  perfons* 

Large  works  are  executed  in  parts  which  are  fafhion-  Lar^e 
ed  feparately.  When  all  the  pieces  are  finifhed,  and  al- wor^8.eie# 
mod  dry,  they  are  put  together  and  cemented  with  pafle  ^ 
made  of  the  fame  fubflance,  and  foftened  with  water,  cemented* 
Some  time  after,  the  Teams  are  polifhed  with  a  knife, 
both  without  and  within  ;  and  when  the  veffel  is  cover¬ 
ed  with  varnifh,  it  entirely  conceals  them,  fo  that  the 
lead  trace  of  them  is  not  to  be  feen.  It  is  in  this  man* 
ner  that  fpouts,  handles,  rings,  and  other  parts  of  the 
fame  nature,  are  added.  This  is  the  cafe,  particularly 
in  thofe  pieces  which  are  fafhioned  upon  moulds  or 
modelled  with  the  hands,  fuph  as  emboffed  works,  gro- 
tefque  images,  idols,  figures  of  trees  or  animals,  and 
buds,  which  the  Europeans  order.  All  thefe  are  form¬ 
ed  of  four  or  five  pieces  joined  together,  which  are  af¬ 
terwards  brought  to  perfedlion  with  indruments  proper 
for  carving,  polifhing,  and  finifhing,  the  different  traces 
which  the  mould  has  left  imperfedl.  With  regard  to 
thofe  dowera  and  ornaments  which  are  not  in  relief, 
they  are  either  engraven  or  imprinted  with  a  damp. 
Ornaments  in  relief,  prepared  feparately,  are  alfo  added 
to  pieces  of  porcelain,  almod  in  the  fame  manner  as  lace 
is  put  upon  a  coat. 

After  a  piece  of  porcelain  has  been  properly  fafhion- Their  man® 
ed,  it  then  paffes  into  the  hands  of  the  painters.  Thefe  cc5  °f 
hoa-pei,  or  painters  in  porcelain,  are  equally  indigent  as  „ 

the  other  workmen;  they  follow  no  certain  plan  in  their ^orce  ain  * 
art,  nor  are  *hey  acquainted  with  any  of  the  rules  of 
drawing  ;  all  their  knowledge  is  tile  effedl  of  practice, 
affided  by  a  whimfical  imagination.  Some  of  them, 
however,  (how  no  inconfiderable  fhare  of  tade  in  paint¬ 
ing  flowers,  animals,  and  landfcapes,  on  porcelain,  as 
well  as  upon  the  paper  of  fans,  and  the  filk  ufed  for  fill¬ 
ing  up  the  fquares  of  lanterns.  The  labour  of  painting, 

3  C  2  m 


porcelain,  in 


p  O-  R 

n,  the  manufactories  of  which  we  have 
— —  yided  among  a  great  number  of  hands.  , 

of  one  is  entirely  confined  to  tracing  out  the  firft  co¬ 
loured  circle,  which  ornaments  the  brims  of  the  vefie  , 
another  defigns  the  flowers,  and  a  third  paints  them  , 
one  delineates  waters  and  mountains,  and  another  birds 
and  other  animals :  human  figures  are  generally  the 

14  worft  executed.  •  ......  ,  r 

And  of  ma-  tfDU,yoU)  which  is  a  kind  of  oil  procured  from 

Sf  iovT  white  flint,  has  the  peculiar  property  of  making  thorn 
red  with  pieces  of  porcelain,  upon  which  it  is,  laid  appear  to  b 
vfcins.  covered  with  an  infinitude  of  veins  in  every  direction  ; 

at  a  diilance  one  would  take  them  for  cracked  vales,  the 
fragments  of  which  have  not  been  difplaced.  1  he  co¬ 
lour  communicated  by  this  oil  is  a  white,  fomewhat  in¬ 
clining  to  that  of  afhes.  If  it  be  laid  upon  porcelain, 
entirely  of  an  aaure  blue,  it  will  appear  in  the  lame 
manner  to  be  variegated  with  beautiful  veins.  inis 
15  kind  of  poreelain  is  called  tfiui-kt. 

A  lingular  The  Chinefe  make  vafes  alfo  ornamented  with  a  kind 
Ucr.nu  .  of  fret- work,  perforated  in  fuch  a  manner  as  to  refemble 

Wnowy  ycry  fine  lace.  In  the  middle  is  placed  a  e up  proper 
m.  for  holding  any  liquid ;  and  this  cup  makes  only  one 

body  with  the  former,  which  appears  like  lace  wiapped 
round  it.  The  Chinefe  workmen  had  formerly  the  .fe¬ 
cret  of  making  a  flill  more  fingular  kind  of  porcelain  : 
they  painted  upon  the  fides  of  the  veffel  fifties,  infe&s, 
and  other  animals,  which  could  not  be  perceived  until 
it  was  filled  with  water.  This  fecret  is  in  a  great  mea- 
fure  loft  :  the  following  part  of  the  proeefs  is,  however, 
preferved.  The  ppreehin,  which  the  workman  intends 
to  paint  in  this  manner,  mull  be  extremely  thin  and  de¬ 
licate.  When  it  is  dry,  the  colour  is  laid  on  pretty 
thick,  not  cm  the  out  fide,  as  is  generally  done,  but  on 
the  infide.  The  figures  painted  upon  it,  for  the  molt 
part,  are  fifhes,  as  being  more  analogous  to>  the  water 
with  which  the  vefiel  is  filled.  When-  the  colour  is 
thoroughly  dry,  it  is  coated  aver  with  a  kind  of  fize*. 
made  from  porcelain-earth  ;  fo  that  the  aaure*  is  entire¬ 
ly  inclofed  between  two  lamina  of  earth.  When  the  fize. 
becomes  dry,  the’ workman  pours  fome  oil  into  the  vef- 
fd,  and  afterwards  puts  it  upon  a  mould  and  applies  it 
to  the  lath..  As  this  piece  of  porcelain,  has  received 
Its  confidence  and  body  within,  it  is  made  as-  thin  on 
the  outfide  as  poflible,  without  penetrating  to  the  co¬ 
lour;  its  exterior  farface  is  then  dipped  in  oil,  and  when 
dry  it  is  baked  in  a  common  furnace.  The  art  of  ma¬ 
king  thefe  vafes  requires  the  moil  delicate  care,  and  a 
dexterity  which  the  Chinefe  perhaps  do  not  at  prefent 
poffcfs.  They  have,  however,  from  time  to  time  made 
fever?!  attempts  to  revive  the  fecret  of  this  magic  paint¬ 
ing,  but  their  fuccefs  has  beer#  very  imperfedL  This 
kind  of  porcelain  is  known  by  the  name  of  kia-ljing, 
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is  di-  cxceflive  heat  of  the  fun  during  the  day,  and  from,  the  Porcelain, 
feverity  of  the  cold  during  the  night.  ’  *'  "  * 

In  the  bottom,  of  thefe  boxes,  is  put  a  layer  of  fine 
fend,  which  is  covered  over  with  powder  of  the  kao-lin, 
to  prevent  the  fond  front  adhering  too  clofely  to  the 
vpflbl.  Tfip  mere  of  uorcelafn  is  then 


16 

Their  mode 

fil  baking 
porcelain 


preffed  azure. : 

After  the  porcelain  has  received  its  proper  form,  its 
colours,  and  all  the  intended  ornaments,  it  is  tranfported 
from  the  manufactory  to  the  furnace,  which  is  fituated 
fometimes  at  the  other  end  of  King-te -tellings  In  a 
kind  of  portico,  which  is  eredted  before  it,  may  be  feen 
heaps  of  boxes  and  cafes  made  of  earth,  for  the  purpofe 
pf  inclofing  the  porcelain.  Each  piece,  however  incon- 
fiderable  it. may  be,  has  its  cafe;  and  the  Chinefe  work¬ 
man,  by  this  procedure,  imitates, nature,  which,  in  order 
to  bring  the  fruits  of  the  earth  to  proper  maturity, 
clothes  them  in  a  covering,  to  defend  theip  from  the. 


bottom  of  tfie  veffel.  'The  piece  of  porcelain  is  then 
placed  upon  this  bed  of  fond,  and  preffed  gently  down* 
in  order  that  the  fond  may  take  the  form  of  the  bot¬ 
tom  of  the  veffel,  which  does  not  touch  the  fides  of  its 
cafe  :  the  cafe  has  no  cover.  A  fecond,  prepared  in 
the  fame  manner,  and  containing  its  veffel,  is  fitted  into 
the  firfi,  fo  that  h.  entirely  ihuts  it,  without  touching- 
tire  porcelain  which  is. below ;  and  thus  the  furnace  is 
filled  with  piles  of  cafes,  which  defend  the  pieces  they 
contain  from  the  too  direft  a£tion  of  the  fire. 

With  regard.- to  finall  pieces  of  porcelain,  fuch  as. 
tea-cups,  they  are  incloled  in  common  cafes  about  four 
inches  in  height.  Eaeh  piece  is  placed  upon  a  faucesr 
of  earth  about  twice  as  thick  a*  a  crowrvpiece,  and 
equal  in  breadth  to  its  bottom.  Thefe  final!  bafes  are 
allb  fprinkled’O.ver  with  the  dull  of  the  kao  lin.  hen 
the  cafes  are  large,  the  porcelain  is  not  placed  in  the- 
middle,  becaufe  it  would  be  too  far  removed  from  the 
lades,  and  confequently  from  the  aftion  of  the  fire. 

Thefe  piles  of  cafes  are  put  into  the  furnace,  and 
placed  upon  a  bed  of  coatfe  land,,  half  a  foot  in  thick- 
nefs  ;  thofe  which  occupy  the  middle  fpace  are  at  leaf!: 
feven  feet  high.  The  two  boxes  which  are  at  the  bot¬ 
tom  of  each  pile  remain  empty,  becaufe  the  fire  a6ls. 
too  feebly  upon  them,  and  becaufe  they  are  partly  co¬ 
vered.  by  the  fond.  For  the  fame  reafon,  the  cafe  pla? 
ced  at  the  top  of  each  pile  is.  alfo  fuffered  to  be  empty. 

The  piles  which  contain  the  fineft  porcelain  are  placed 
in  the  middle  part  of  the  furnace ;  the  coarfell  are  put 
at  its  farther  extremity ;  and  thofe  pieces  which  have 
the  moll  body  and  the  ftrongeft  colouring  are  near  its. 
mouth. 

Thefe  different  piles  are  placed  very  clofely  in.  the 
furnace  ;  they  fupport  each  other  mutually  by  pieces 
of  earth,  which  bind  them  at  the  top,  bottom,  and 
middle ;  but  in  fuch  a  manner  that  a  free  paffage  is  left 
for  the  flame  to  infinuate  itfelf  everywhere  around 
them.  .  17  ~ 

Before  each  of  thefe  furnaces  for  baking  porcelain 
there  is  a  long  porch,  which  conveys  air,  and  fuppliea  naces. 
in  certain  refpedts  the  place  of  a  bellows.  It  ferves  for 
the  fame  purpofes  as  the  arch  ot  a  glafshoufe.  “  Thefe 
furnaces  (fays  Father  d’Entrecolles),  which  were  for-* 
merly  only  fix  feet  in  height  and  the  fame  in  length, 
are  conflrudled  now  upon  a  much  larger  plan  :  at  pre* 
fent  they  are  two  fathoms  in  height,  and  almofl  four  in 
breadth  ;  and  the  fides  and  roof  are  fo  thick,  that  one 
may  lay  the  hand  upon  them  without  being  incommo¬ 
ded  by  the  heat.  The  dome  or  roof  is  Aiaped  like  a 
funnel,  and  has  a  large  aperture  at  the  top,  through, 
which  clouds  of  flame  and  fmoke  inceffantly  iflue.  Be- 
fides  this  principal  aperture,  there,  are  five  others  fmal- 
ler,  which  are  covered  with  broken  pots,  but  in  fuch  a 
manner  that  the  workman  can  increafe  or  diminifh  the 
heat  according  as  it  may  be  found  mofl  convenient : 
through  thefe  alfo  he  is  enabled  to  difeover  when  the 
porcelain  is  fufficiently  baked.  Having  uncovered  that- 
hole  which  is  nearefl  the  principal  aperture,  he  takes  a 
pair  of  pincers,  and  opens  one  of  the  cafes  :  if  he  ob¬ 
serves  a  bright  fire  in  the  furnace,  if  all  the  cafes  be 

red- 
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porcelain."  red-hot,  and  if  the  colours  of  the  porcelain  appear  with 
‘  full  luftre,  he  judges  that  it  is  in  a  proper  ftate;  lie 
then  difcontinues  the  lire,  and  entirely  clofes  up  the 
mouth  of  the  furnace  for  fome  time.  In  the  bottom  of 
the  furnace  there  is  a  deep  hearth  about  two  feet  in 
breadth,  over  which  a  plank  is  laid,  in  order  that  the 
workman  may  enter  to  arrange  the  porcelain.  When 
the  fire  is  kindled  011  this  hearth,  the  mouth  of  the  fur¬ 
nace  is  immediately  clofed  up,  and  an  aperture  is  left 
only  fufficient  for  the  admiffion  of  faggots  about  a  foot 
in  length,  but  very  narrow.  The  furnace  is  firft  heated 
for  a  day  and  night  ;  after  which  two  men  keep  conti- 
,  nually  throwing  wood  into  it,  and  relieve  each  other 
by  turns  :  1 80  loads  are  generally  coivfnmed  for  one 
baking.  As  the  porcelain  is  burning  hot,  the  * work¬ 
man  employs  for  the  purpofe  of  taking  it  out  long 
fcarfs  or  pieces  of  doth,  which  are  fufpended  from  his 
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Porcelain 

Srft  exami- 
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neck.” 

1  he  Chinefe  divide  their  porcelain  into  feverrd  cMfes, 
according  to  its  different  degrees  of  finenefs  and  beauty.. 
1  he  whole  of  the  firft  is  referved  for  the  emperor. 
None  of  thefe  works  ever  come  into  the  hands  of  the 
public,  nnlefs  they  have  blemifties  or  imperfections  which 
render  them  unworthy  of  being  prefented  to  the  fove- 
reign.  It  is  much  to  be  doubted  'whether  any  of  the 
largeft  and  fineft  porcelain^  of  China  has,  ever  been 
brought  to  Europe  ;  the  miffionaries  at  lead  affure  us 
that  none  of  that  kind  is  fold  at  Canton.  The  Chinefe 
fet  fome  value  upon  the  Drefden  porcelain,  and  dill 
more  upon  that  which  c«mes  from  the  manufactories  of 
•France. 

The  illuftrious  Reaumur  firft  attended  to  the  manu¬ 
facture  of  poi'celain  as  a  fcience,  and  communicated  his 
tefearches  in  two-  memoirs  before  the  Academy  of  Sci- 


it  may  be  entirely  compofed  of  verifiable  or  fufible'  Porce!tf*£ 
matters  ;  and  in  this  cafe,  by  expofing  it  to  the  aCtion  ^ 

of  fire,  it  wall  be  actually  melted  or  vitrified,  if  the  heat 
be  fufticiently  ftrong  and  long  continued.  But  as  this 
change  is  not  made  inftantly,  cfpecially  when  the  heat 
is  not  very  violent ;  and  as'  it  paffes  through  different 
ftages  or  degrees,  -which  may  be  more  cafily  obferved  as 
the  heat  is  better  managed  :  hence,  by  flopping  in  pro¬ 
per  time  the  application  of  heat  to  porcelain  made  in 
this  manner,  we  may  obtain  it  in  an  intermediate  ftate 
betwixt  thofe  of  crude  earths  and  of  completely  vitri¬ 
fied  fubftances,  and  alfo  pofleffed  of  the  femitranfparen- 
cy  and  of  the  other  fenfible  qualities  of  porcelain.  We 
know  alfo,  that  if  fuck  porcelain  be  expofed  to  a  ftrong-* 
er  degree  of  heat,  it  will  then  be  completely  fufed  and. 
entirely  vitrified.  But  the  European  porcelains  tried 
by  Mr  Reaumur  had  this  fufibilitv  ;  from  which  he 
concluded,  that  their  compofitioir  is  founded  upon  the 
above-mentioned  principle. 

In  the  fecond  place,  a  pafte  bf  porcelain  may  be  com- 
*pofed‘  of  fufible  and1  vitrifiable  matter,  mixed  with  a 
certain  proportion  of  another  matter  which  is  abfolute- 
ly  unfuiible  in  the  fires  of  our  furnaces*  We  may  ea- 
fily  perceive,  that  if  fuck  a  mixture  be  expofed  to  a 
heat  fufficient  to  melt  entirely  the  vitrifiable  ingredient^ 
that  this  matter  will  actually  melt  :  but  as  it  is  inter¬ 
mixed.  with  another  matter  which  does  not  melt,  and 
which*  covifequently  preferves  its  confiftency  and  opa-- 
city,  the  whole  mu  ft  form  a  compound  partly  opaque 
•and  partly  tranfparent,  or  rather  a  femi  tranfparent  mafs 
that  is,  a  femivitriued-fubftance  or  porcelain,  but  of  a- 
kind  very  different  from  the  former ;  for  as  the  fufi¬ 
ble  part  of  this  flatter  has  produced  all  its  effect,  and 
as  it  has  been  as  much  fufed  a&  it  can  be  during  the 


in  1727  and  1729.  He  did  not  fatisfy  himfelf  baking  of  the  porcelain,  the  compound  may  be  expofed* 
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with  confidering  the  external  appearance,  the  painting 
and  gilding,  which  are  only  ornaments  not  eflential  to 
the  porcelain,  but  he  endeavoured  to  examine  it  inter¬ 
nally  ;  and  having  broken  pieces  of  the  japanefe,  Sax¬ 
on,  and  French  porcelains,  lie  examined  the  difference 
•of  their  grains  (which  name  is  given  to  their  internal 
ftru&ure)*  The  grain  of  the  Japanefe  porcelain  ap¬ 
peared  to  him  to  be  fine,  clofe,  compact,  moderately 
fmooth,  and  fomewhat  fliining.  The  grain  of  the  Sax¬ 
on  porcelain  was  found  to  be  ftill  more  compact,  not 
granulous,  fmooth,  fliining  like  enamel.  Laftly,  the 
porcelain  of  St  Cloud  had  a  grain  much  lefs  clofe  and 
fine  than  that  of  Japan  ;  not,  or  but  little,  fhining  ; 
and  rcfembling  the  grain  of  fugar. 

From  thefe  firft  ohfervations  Mr  Reaumur  perceived 
that  porcelains  differed  confiderably.  That  he  miglrt 
examine  them  further,  he  expofed  them  to  a  violent 
heat.  More  eflential  differences*  than  thofe  of  the  grain 
appeared  upon  this  trial;  for  the  Japanefe  porcelain 
was  unalterable  by  the  fire,  and  all  the  European  were 
melted. 


a  fecond  time  to  a  more  violent  fire,  without  approach¬ 
ing  nearer  to  a  complete  vitrification,  or  without  de¬ 
parting  from  its  ftate  of  porcelain.  But  as  oriental, 
porcelain  has  precifely  thefe  appearances  and  properties. 
Mi-  Reaumur  concludes  with  reafon,  that  it  is  compofed 
upon  this-  prmoiple ;  and  lie  afterwards  confirmed  his 
opinion  by  undeniable  fadts. 

Mr  Reaumur  examined^  the  pe-tun-tfe  and  kao-lin  of 
the  Chinefe,  and  having  expofed  them  feparately  to  a 
violent  fire,. lie  difeovered  that  the  pe-tun-tfe  had  fufed 
without  addition,  and  that  the  kao-lin  had  given  no 
%n  of  fnfibility.  He  afterwards  mixed  thefe  matters, 
and  formed  cakes  of  them,  which  by  baking,  were  con¬ 
verted  into  porcelain  fimilar  to  that  of  China.  Mr 
Reaumur  eafily  found,  that  the  pe-tun-tfe  of  the  Chi¬ 
nefe  was  a  hard  ftone  of  the  kind  called  vitrifiable ,  but 
much  more  fufible  than  any  of  thofe  which  were  known- 
in  Europe  ;  and  that  the  kao-lin  was  a  talky  matter, 
reduced,  to  a  very  fine  powder.  From  that  time  he 
hoped  to  make  a  porcelain  of  the  fame  kind  as  the  Chi¬ 
nefe  with  materials  found  in  France. 
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.  ,  - - -  Whether  he  could 

Iliis  eflential  difference  betwixt  the  Japanefe  and  not  find  any  materials  equal- to  thofe  of  China,  particu- 
European  porcelains  iaggefted  to  Mr  Reaumur  a  very  larly  that  material  analogous  to  the  pe-tun-tfe  of  the 
ingenious  thought,  and  in  many  refpefts  true,  concern-  Chinefe,  or  becaufe  other  occupations  prevented  the  con¬ 
ing  the  nature  of  porcelain  in  general.  As  all  porce-  tinuance  of  his  refearches,  we  do  not  know;  but  we 
lains  fomewhat  refemble  glafs  in  confidence  and  t-ranf-  find,  from  his  fecond  memoir  upon  porcelain,  that  he, 
parency,  though  they  are  lefs  compact  and  much  lefs  afterwards  attempted  to  make  an  artificial  pc-tun-tfe, 
tranfparent,  Mr  Reaumur*  confidered  them  as  femivitrifi-  by  mixing  our  vitrifiable  Hones  with  falts  capable  o£ 
cations.  But  every  fubftance  may  appear,  and  .may  ac-  rendering  them  fufible,  or  even  by  fubftituting  for.it- 
tually  be,  in  a  femivitrified  ftate  in  two  ways;  for,  firft,  glais  ready  formed,  and  by  adding  to  thefe  fuch  fub- 
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Uprcelain  ftariefis  as  he  thought  might  be  fubftituted  for  kao-lin* 
*"-1  v  "r~~J  ]3 ut  ho  probably. found  he  could  not  execute  thefe  in* 
Who  con  tentious  ;  for  he  did  not  re  fume  this  fubjeCt  from  the 
verted  glafs  year  1729  to  1739,  when  he  gave  a  procefs  for  eon* 
into  a  kind  verting  common  glafs  to  a  lingular  kind  of  porcelain, 
of  porce-  to  wi11*cj1  he  had  given  his  name,  and  of  which  an  ac¬ 
count  is  given  under  Chemistry,  n°59*“~594*  See 
alfo  the  article  GiAss-Porcelain. 

Although  Mr  Reaumur  has  furmounted  many  diffi¬ 
culties,  and  has  given  juft  notions  concerning  this  fub¬ 
jeCt,  yet  lie  has  been  miftaken,  or  rather  milled,  in  two 
.important  points.  His  firfl  error  concerns  the  Saxon 
porcelain,  which  he  confounds  with  the  other  fufible 
porcelains  made  in  Europe,  formerly,  indeed,  a  pdr- 
-celain  might  be  made  in  Saxony,  compofed  entirely  of 
fufible  or  vitriliable  materials,  the  vitrification  of  which 
was  ft  opt  in  proper  time,  and  which  Mr  Reaumur  had 
examined.  But  now  we  are  ceitainly  informed,  that 
all  of  that  country  is  capable  of  refilling  the  moll  vio¬ 
lent  fires  without  fufion,  as  well  at  leaf:  as  thofe  of  Chi- 
Ua  and  Japan.  Mr  Reaumur  might  have  been  mif¬ 
fed  by  the  appearance  of  the  interned  texture  of  this 
porcelain.  For  when  a  piece  of  it  is  broken,  its  inter- 
pal  furface  does  not  appear  granulous,  but  compact, 
uniform,  fmootli,  Aiming,  and  much  rcfembling  white 
enamel.  But  this  appearance,  fo  far  from  Ihowing  that 
Saxon  porcelain  is  a  fufed  or  vitrified  fubftance,  proves 
that  it  is  not  entirely  compofed  of  fufible  matters.  All 
who  have  eonfidered  attentively  this  fubjeCt  know,  that 
the  internal  furface  of  the  moll  fufible  porcelains  is  alfo 
the  lealt  denfe  and  lead  compaCt ;  the  reafon  of  which 
is,  that  no  vitreous  matter  can  be  fmooth  and  denfe  in¬ 
ternally,  unlefs  it  has  been  completely  fufed.  But  if 
the  denfity  and  (Fining  appearance  of  the  internal  fur¬ 
face  of  the  Saxon  porcelain  were  only  the  effects  of  the 
fufion  of  a  vitreous  matter,  how  could  we  conceive  that 
vefTels  formed  of  that  matter  Ihould  have  fullained  the 
pecefiary  fuiion  for  giving  this  denfity  and  filming  ap¬ 
pearance,  without  having  entirely  loft  their  fiiape  ?  The 
jmpoffibility  of  this  is  evident  to  any  perfons  who  have 
been  converfant  in  tliefe  matters  and  in  the  fufion  of 
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This  quality  of  the  Saxon  porcelain  mult  therefore 
proceed  from  another  caufe.  It  does  indeed  contain, 
as  every  porcelain  does,  particularly  thofe  of  China  and 
Japan,  a  fufible  fubftance,  which  has  been  even  com¬ 
pletely  fufed  during  the  baking.  Its  denfity  alfo,  and 
its  internal  luftre,  proceed  chiefly  from  this  fufed  mat¬ 
ter :  but  we  are  alfo  certain,  that  it  contains  a  large 
quantity  of  a  fubftance  abfolutely  unfulible,  from  which 
it  receives  its  admirable  whitenefs,  its  firmnefs  and  fo- 
lidity,  during  the  baking  ;  in  a  word,  which  fupplies 
the  place  of  the  oriental  kao-lin,  and  which  has  the  pro¬ 
perty  of  contracting  its  dimenfions  confiderably  while 
it  incorporates  with  the  fufible  fubftance.  If  it  be  fub- 
jeAed  to  the  moil  decifive  trial,  namely,  the  aCtion  of  a 
violent  fire,  capable  of  melting  every  porcelain  compo- 
j Cbm-DiSt.  fed  of  fufible  matters  alone,  “  I  affirm  (fays  Mr  Mac- 
quer),  after  many  experiments,  that  it  cannot  be  fufed, 
unlefs  by  a  fire  capable  alfo  of  melting  the  beft  Japa- 
uefe  porcelain.”  The  Saxon  porcelain  is  therefore  not 
to  be  confounded  with  thofe  which  are  vitreous  and  fu¬ 
fible  ;  but  is  in  its  ki>id  as  excellent  as  that  of  Japan, 
and  perhaps  fuperior,  as  we  fhail  feu  when  we  enume- 
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celain.  The  fubjeCt  of  Mr  Reaumur  V  fecond  error,  pr 
at  leaft  that  which  he  has  not  fufficiently  explained,  is 
the  kaO-lin  of  China.  According  to  him,  this  matter 
is  a  fine  talky  powder,  from  the  mixture  of  which  with 
pe-tun-tfe  the  oriental  porcelain  h  formed.  Poffibly  a 
very  finely  ground  talky  fubftance  mixed  with  pe-tun- 
tfe  might  form  a  porcelain  fimilar  to  the  oriental  ;  but 
perfons  acquainted  with  the  manufacture  of  any  porce¬ 
lain  muft  perceive  the  impoffibility  of  forming  vefTels, 
unlefs  the  pafte  of  which  they  are  made  be  fo  duCtile 
and  tenacious  that  it  may  be  worked  upon  a  potter’s 
lathe,  or  at  leaft  that  it  may  be  moulded.  But  talks, 
or  any  kinds  of  (tones,  however  finely  ground,  cannot 
acquire  the  requifite  tenacity,  which  clays  only,  of  all 
known  earthy  fubftances,  poflefs.  The  Chinefe  porce¬ 
lain  vefTels  evidently  appear  to  be  turned  upon  the  lathe, 
fince  they  retain  the  marks  of  it :  hence  they  muft 
have  been  formed  of  a  very  tenacious  pafte,  and  confe- 
quently  the  kao-lin  is  not  a  purely  talky  matter,  but  is 
mixed  with  clay  ;  or  elfe  the  pe-tun-tfe  and  kao-lin  are 
not,  as  Mr  Reaumur  fuppofes,  the  only  ingredients  of 
which  Chinefe  porcelain  is  formed,  but  a  fufficient  quan¬ 
tity  of  fome  binding  matter,  unknown  to  Father  d’En* 
trecolles  and  Mr  Reaumur,  muft  be  alfo  added. 

Although,  fince  Mr  Reaumur,  no  fcientific  perfon  ManufaCfei 
has  written  concerning  porcelain,  many  have  attempted  riesofpor- 
to  make  it.  Manufactories  have  been  eftablifhed  in 
moft  all  the  ftatesof  Europe.  Bcfides  that  of  Saxony, countrie8* 
which  has  been  long  eftablifhed,  porcelain  is  alfo  made 
at  Vienna,  at  Frankendal,  and  lately  in  the  neighbour¬ 
hood  of  Berlin.  All  thefe  German  porcelains  are  fimi¬ 
lar  to  the  Saxon  ;  and  are  made  of  materials  of  the  fame 
kind,  although  they  differ  fomewhat  from  each  other. 

England  and  Italy  alfo  have  their  porcelains,  the  chief 
of  which  are  thofe  of  Chelfea  and  of  Naples.  M.  de  la 
Condamine,  in  his  laft  journey  into  Italy,  vifited  a  ma- 
nufaCture  of  porcelain  eftablifhed  at  Florence  by  the 
marquis  de  la  Ginori,  then  governor  of  Leghorn.  M. 
de  la  Condamine  obferved  particularly  the  large  ir/e  of 
fome  pieces  of  this  porcelain.  He  lays  he  faw  ftatues 
and  groups  half  as  large  as  nature,  modelled  from  fome 
of  the  fineft  antiques.  The  furnaces  in  which  the  por¬ 
celain  was  baked  were  conftruCted  with  much  art,  and 
lined  with  bricks  made  of  the  porcelain  materials.  The 
pafte  of  this  porcelain  is  very  beautiful ;  and  from  the 
grain  of  broken  pieces,  it  appears  to  have  all  the  quali¬ 
ties  of  the  beft  Chinefe  porcelain.  A  whiter  glazing 
would  be  defirable,  which  they  might  probably  attain, 
if  the  Marquis  Ginori  was  not  determined  to  life  thofe 
materials  only  which  were  found  in  that  country. 

But  in  no  ftate  of  Europe  have  fuch  attempts  been 
made  to  difeover  porcelain,  or  fo  many  manufactories 
of  it  been  eftablifhed,  as  in  France.  Before  even  Mr 
Reaumur  had  publifhed  on  this  fubjeCt,  porcelain  was 
made  at  St  Cloud,  and  in  the  fuburb  of  St  Antoine  at 
Paris,  which  was  of  the  vitreous  and  fufible  kind,  but 
confiderably  beautiful.  Since  that  time,  coufiderable 
manufa&ories  of  it  have  been  eftablifhed  at  Chantilly, 
at  V filer oi,  and  at  Orleans ;  the  porcelains  of  which 
have  a  diftinguifhed  merit.  But  the  porcelain  produ¬ 
ced  in  the  king’s  manufacture  at  Sevres  holds  at  pre- 
fent  the  firft  rank  from  its  filming  white,  its  beautiful 
glazing,  and  coloured  grounds*  in  which  no  porcelain 
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the  regularity  and  elegance  of  its  forms,  furpals  every 
thing  of  the  kind. 


16 

M.  Guef- 
tard’s  dis¬ 
coveries. 


H 

In  what 
the  per¬ 
fect  on  of 
porcelain 
cqnfiits. 


employed  was  a  white  argillaceous  earth,  filled  with  mi- 
da,  which  he  found  in  the  neighbourhood  of  Alenin  ; 
and  liis  pe-tun-tfe  is  a  hard,  quartzofe,  grit  ftone,  found 
abundantly' in  the  fame  country,  with  which  the  ftreets 
of  Alen^on  are  paved.  We  alfo  know  that  Mr  Guet¬ 
tard  had  begun  to  make  his  experiments  on  porcelain 
with  thefe  materials  in  the  year  1751,  together  with 
the  then  Duke  of  Orleans,  to  whom  he  was  attached. 
The  Count  de  Lauraguais,  of  the  Academy  of  Sciences, 
engaged-  in  the  purfuit  of  porcelain  for  feveral  years 
with  uncommon  ardour  and  conftancy.  He  fpared  no 
trouble  nor  expence  to  attain  his  purpose,  which  was  to 
make  porcelain  equal  in  all  refpe&s  to  that  of  China 
and  Japan.  He  fhowed  fome  pieces  made  by  him  in  the 
year  17  66  to  the  members  of  the  Academy  of  Scien¬ 
ces.  The  perfons  appointed  by  them  to  examine  it 
gave  their  opinion,  “  that  of  all  the  porcelains  made  in 
the  country,  that  of  the  Count  de  Lauraguais  molt  re- 
fembles  the  porcelain  of  China  and  Japan  in  folidity, 
grain,  and  nnfufibility.”  It  were  to  be  vvifhed  that  it 
poffeffed  equally  the  other  qualities  effential  to  the  ex¬ 
cellence  of  porcelain,  namely,  the  whitenefs  and  luftre 
oblervable  in  the  ancient  Japanefe  porcelain. 

We  fhall  now  Ihow  what  thole  qualities  are  which 
conllitute  the  .perfection  of  porcelain.  We  mult  firlt 
carefully  diftinguiffi  the  qualities  which  only  contribute 
to  the  beauty  and  external  appearance,  from  the  intrin- 
fic  and  efiential  properties  in  which  the  goodnefs  and 
folidity  of  porcelain  confilt.  All  perfons  who  have 
made  experiments  in  this  way  have  foon  difeovered  the 
poflibility  of  making  compounds  very  white,  beautifully 
i'emi-tranfparent,  and  covered  with  a  Ihining  glazing  ; 
but  which  cannot  be  worked  for  want  of  tenacity,  are 
not  fufficiently  compaCt,  are  elfentially  fufible,  are  fub- 
jeCt  to  break  by  fudden  application  of  heat  and  cold; 
and,  laftly,  the  glazing  of  which  cracks,  becomes  rough, 
and  coniequently  lofes  its  lultre  by  ufe,  becaufe  it  is 
too  foft. 

On  the  other  fide,^  we  fhall  alio  find  it  not  difficult 
to  compofe  very  tenacious  paftes  which  fhall  be  capable 
of  being  ealily  worked  and  well  baked ;  which  in  the 
baking  fhall  acquire  the  defirable  hardnefs  and-  denilty  ; 
which  are  unfufiblc,  and  capable  of  fuftaining  very  well 
the  fiidden  change  of  heat  and  cold ;  and,  in  a  word, 
which  fhall  have  all  the  qualities  of  the  moft  excellent 
porcelain  excepting  whitenefs  and  beauty.  We  fhall 
foon  fee  that  the  materials  fit  for  the  compoiition  of 
fuch  porcelains  may  be  found  abundantly  in  every  coun¬ 
try.  The  only  difficulty,  then,  in  this  inquiry  concern¬ 
ing  porcelain,  is  to  unite  beauty  and  goodnefs  in  one 
compofitiom;  and  indeed  nature  feems  to  be  very 
iparing  of  materials  fit  for  this  purpofe,  and  therefore 
perfect  porcelain  will  always  be  a  dear  and  valuable 
«  commodity. 

Stone- ware  Thofe  potteries  which  we  call  [lone-ware  are  not  of 

a  kind  of  modem  invention,  and  have  all  the  efiential  qualities  of 
porcelain,  the  beft  Japanefe.  For  if  we  except  whitenefs,  on  which 
alone  the  femi-ti*anfparency  depends,  and  compare  all 
the  properties  of  Japanefe  porcelain  with  thofe  of  our 
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The  magnificence  of  the  gilding,  ftone-ware,  no  difference  can  be  found  betwixt  them 

1  he  lame  grain  appears  internally  i,i  both  ;  the  fame 
found  is  produced  by  ftriking  them  when  properly  fuf. 
pended  ;  the  fame  denlity,  the  fame  hardnefs  by  which 
they  ftnke  lire  with  fteel,  the  fame  faculty  of  fuftaining 

‘  r  “.1bo,hn&  without  breaking,  and  the 

untufibihty  in  fire,  are  obfervable.  Laftly,  if  the 
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earths  of  which  ftone-ware  is  made  were  free  from  hete¬ 
rogeneous  colouring  matters,  which  prevent  their  white- 
nels  and  femi-trarUparenoy  ;  '  if  veifels  were  carefully 
toimed  j  if  all  the  proper  attentions  were  given  ;  and  if 
tliele  veflels  were  covered  over  with  a  fine  glazing—  ther 
would  be  as  perfcdl  porcelain  as  that  of  Japan.  The 
molt  perfect  porcelain,  therefore,  is  nothing  elfe  than  a 
fine  white  ftone-ware. 

Earths  of  this  kind  are  probably  more  rare  in  Europe  ’ 
than  in  Japan  and  China.  And  probably  alfo  the  want 
ot  thefe  earths  was  the  caufe  that  the  firft  makers  of 
porcelain  in  this  country  confined  themfelves  to  an  ex¬ 
ternal  imitation,  by  employing  nothing  but  vitrifiable 
matters  with  fufible  falls  and  a  fir, all  quantity  of  white 
earth,  from  which  fufible  and  vitreous  porcelains  were 
compofed,  which  might  be  called  falfe  porcelains.  But  Genume 
t  ungs  are  much  changed  fince  thefe  firft  attempts.  Be- porcelain 
iiaes  the  difcoveries  of  the  Count  de  Lauraguais  and  0fmide  in 
Mr  Guettard,  genuine  white  porcelains  have  been  madef°mc  cfoun,‘ 
a  long  tune  ago  in  Germany,,  efpeciafty  in  Saxony  and  Europe, 
at  r  rankendal. 

Thefe  porcelains  are  not  inferior  in  any  refpedl  to 
the  oriental ;  tlxey  are  even  much  fuperior  in  beauty 
and  whitenefs  to  the  modern  oriental  porcelain,  which 
has  much  degenerated  in.  thefe  refpe&s  ;  they  feem  even 
to  excel  the  oriental  in  the  molt  valuable  quality  of 
porcelain,  namely,  the  property  of  fuftaining  the  fud- 
den  change  of  heat  and  cold.  We  cannot  judge  of  the 
quality  of  porcelain  by  a  flight  tilal :  for  fo  many  cir- 
cumftances  concur  to  make  a  piece  of  porcelain  capable 
or  incapable  of  fuftaining  the  hidden  application  of  heat 
and  of  cold,  that  if  at  the  fame  time  boiling  water  be 
poured  into  two  veffils,  one  of  which  is  good  porcekjiii 
and  the  other  bad,  the  former  may  poffibly  break  and 
the  latter  remain  entire.  The  only  true  method  .of  dif- 
coveritig  good  porcelain  in  this.  refpeCt  is,  to  examine 
feveral  pieces  of  it  which  are  daily  ufed;  for  inftance, 
a  fet  of  coffee-cups.  But  it  has  been  obferved,  that  in 
many  fuch  pieces  of  oriental  porcelain,  which  have  been 
long  and  daily  ufed,  cracks  in  the  dire&ion  of  their 
height  may  be  always  perceived,  which  are  never  feen  in 
the  good  European  porcelains. 

Every  one  talks  of  porcelain,  and  yet  few  are  con- Excellency 
noiffeurs  of  it.  None  can  be  confidered  as  fuch  but  thofe  t^le  au* 
who  have  long  made  it  an  objedl  of  their  inquiries,  nekpl^rc^ 
That  the  ancient  Japanefe  porcelain  is  the  molt  perfe&iain/ 
is  a  general  opinion.  This  porcelain  is  indeed  very  beau¬ 
tiful,  and  we  mull  alfo  acknowledge  that  its  quality  is 
excellent.  It  has  been  our  model,  and  has  long  been 
the  object  of  our  admiration  and  emulation ;  but  which 
we  have  been  never  able  to  equal,  and  which  many  per¬ 
fons  believe  never  can  be  equalled.  Some  performs  even 
decry  the  Saxon  porcelain  for  a  quality  which  really 
gives  it  a  fuperiority  to  the  Japanefe,  namely,  the 
greater  fmoothnefs,  luftre,  and  lefs  granulous  appearance 
of  it^  internal  furface  than  the  oriental.  1  he  refem- 
blance  of  this  furface  to  that  of  glafs  has  evidently  ftig- 
gefted  this  notion  ;  and  it  would  be  well  founded  if  the 

denfity- 


P  O  R 


C  392  1 


P  O  R 


Pareelain.  denfitv  and  luftre  ef  this  porcelain  proceeded  only  from 

. . » "■  a  fufible  and  vitreous  quality  ;  but  as  they  do  not,  and 

as  this  porcelain  is  as  fixed  and  as  untufible  as  the  Ja- 
panefe,  its  denfity,  fo  far  from  being  a  fruit,  is  a  valu¬ 
able  quality  :  for  we  muft  allow,  that  of  porcelains  equal 
in  other  relpecfrs,  thofe  are  bed  which  are  moil  firm  and 
compaft.  Hence  the  interior  fub dunce  of  the  japaneie 
porcelain  is  e deemed  for  its  greater  denfity,  compactnefs, 
and  lull  re,  than  our  vitreous  fand  or  fntt  porcelains; 
becaufe  thefe  qualities  indicate  greater  coheiion,  and 
more  intimate  incorporation  of  its  parts.  For  the  fame 
Teafon  alfo  the  fuperior  denfity  of  the  Saxon  porcelain 
ought  to  give  it  the  preference  to  the  Japaneie.  Be¬ 
tides,  nothing  would  be  eafier  than  to  give  the  Saxon 
-  ’  — — — -  -f  Japaneie,  by 


porcelain  the  granulous  texture  of  the 
mixing  with  the  pafte  a  certain  qnanJty 


of  fand.  But 


the  perfons  who  perfected  that  manufacture  w 
OnfikU  that  fuch  a  conformity  to  the  . 


more  and  more  till  the  porcelain  is  baked,  tnat  is,  tul  Pcrc^:a^n» 
it  has  acquired  its  proper  hardnefs  and  tranfparency  *,  ^  ' 

which  is  known  by  taking  out  of  the  furnace  from  time 
to  time,  and  examining,  fmall  pieces  of  porcelain,  placed 
for  that  purpofe  in  cafes  which  have  lateral  openings.  . 

When  thefe  pieces  (how  that  the  porcelain  is  liifficiently 
baked,  the  firft  is  no  longer  to  be  fupplied  with  fuel, 
the  furnace  is  to  be  cooled,  and  the  porcelain  taken  out, 
which  in  this  ftate  refembles  white  marble  not  having  a 
fhining  furface,  which  is  afterwards  to  be  given  by  co¬ 
vering  them  with  a  vitreous  compofition  called  the 

glazing*  m  3* 

The  porcelain  when  baked  and  not  glazed  is  called  Porcda* 
blfcuit ,  which  is  more  or  lefs  beautiful  according  to  thefcul?turc* 
nature  of  the  porcelain.  The  manufa&ure  of  Sevres 
excels  all  others  in  this  refpeft,  and  it  is  therefore  the 
only  one  which  can  produce  very  fine  pieces  of  fculpture  ; 
that  is,  in  which  all  the  finenefs  of  the  workmanfhip  is 
preferved,  and  which  are  preferable  m  fmoothnefs  and 
wkitenefs  to  the  fineft  marble  of  Italy. 

As  no  piece  of  fculpture  of  this  kind  can  preferye  all 
the  delicacy  of  its  workmanfhip  when  covered  with  a 
glazing,  and  as  fculptors  avoid  polifhing  their  marble 


_ _ _  were  cer¬ 
tainly  fenfible  that  fuch  a  conformity  to  the  Japaneie 
porcelain  would  kflen  the  merit  of  theirs  :  for  we  Know, 
that  in  general  porcelains  are  better  in  proportion  as 
they  contain  a  larger  proportion  of  clay  or  earth,  and 
lefs  of  fand,  hints,  or -other  matters  of  that  kind. 

What  t 

and  the  principal  therefore,  in  the  manufadures  of  Sevres,  all  figure,  or 

din^'Se  fubje'/are  dethroned  to  prefer  the  moft  little  ftatues,  and  even  fome  ornamental  vafes,  are  left  m 


ancient,  to  thofe,  at  leaft,  who  have  made  experiments 
on  this  fubjeft,  or  who,  haring  a  fufficient  knowledge 
of  chemiftrv,  are  capable  of  ftudying  and  examining  it 
thoroughly.”  We  fhall  finifh  this  article  by  giving  a 
fhort  description  or  the  method  of  manufacturing  por¬ 
celain  as  practifed  in  Europe.  , 

or  making  The  balls  of  the  porcelains  which  we  have  caded/h- 
fufible  or  fiblc ,  vitreous,  or  falfe  porcelains,  is  called  bv  artiits  a 
vitreous  frjtt  •  which  is  nothing  elfe  than  a  mixture  or  land  or 
porcelains,  powdered  Suits,  with  falls  capable  of  difpoiing  them 
to  fufion,  and  of  giring  them  a  great  whitenefs  by 
means  of  a  fufficient  heat.  This  fritt  is  to  be  then  mixed 
with  as  much,  and  no  more,  of  a  white  tenacious  earth 
of  an  argillaceous  or  marly  nature,  than  is  fufficient  to 
make  it  capable  of  being  woiked  upon  the  wheel.  1  he 
whole  mixture  is  to  be  well  ground  together  m  a  mill, 
and  made  into  a  pafte,  which  is  to  be  formed,  either 
upon  the  wheel  or  in  moulds,  into  pieces  of  mch  forms 
as  are  required. 

Each  of  thefe  pieces,  when  dry,  is  to  be  put  into  a 
cafe  made  of  earthen  ware  (a)  ;  which  cafes  are  to  be 
ranged  in  piles  one  upon  another,  in  a  furnace  or  kun, 
which  is  to  be  filled  with  thefe  to  the  roof.  The  fur¬ 
naces  are  chambers  or  cavities  of  various  forms  and 
fizes  ;  and  are  to  difpofed,  that  their  fire-place  is  placed 
on  the  out  fide  oppoiite  to  one  or  more  openings,  which 
communicate  within  the  furnace.  The  fiame  ot  the  .uel 
‘  is  drawn  within  the  furnace,  the  air  of  which  rarefying, 
determines  a  current  of  air  from  without  inwards,  as  in 
all  furnaces.  Ac  firil  a  very  little  fire  is  made,  that  the 
furnace  maybe  heated  gradually,  and  if  lobe  increased 


the  (late  of  bifeuit.  The  other  pieces  of  porcelain  are 
to  be  glazed  in  the  following  manner.  33 

A  glafs  is  firft  to  be  compofed  fuited  to  the  nature  Method  ri 
of  the  porcelain  to  which  it  is  to  be  applied;  for  every 
^lafs  is  not  fit  for  this  purpofe.  We  frequently  finfi-porcclase. 


th^t  a  glafs  which  jnakes  a  fine  glazing  for  one  porce¬ 
lain  {hall  maker  a  very  bad  glazing  for  another  por¬ 
celain  ;  (hall  crack  in  many  places,  (hall  have  no  luftre, 
or  (hall  contain  bubbles.  The  glazing,  then,  mull  be 
appropriated  to  each  porcelain,  that  is,  to  the  hardnefs. 
and  denfity  of  the  ware,  and  to  the  ingredients  of  its 
compofition,  See. 

Thefe  glazings  are  prepared  by  previoufly  fufing  to¬ 
gether  all  the  fnbftances  of  which  they  confift,  fo  as  to 
form  vitreous  maffes.  Thefe  mafles  are  to  be  ground 
very  finely  in  a  mill.  This  vitreous  powder  is  to  be 
mixed  with  a  fufficient  quantity  of  water,  or  other  pro¬ 
per  liquor,  fo  that  the  mixture  fhall  have  the  confidence 
of  cream  of  milk.  The  pieces  of  porcelain  are  to  be 
covered  with  a  thin  ftratum  of  this  matter ;  and  when 
very  dry,  they  are  to  be  again  put  into  the  furnace  in 
the  fame  manner  as  before  for  the  forming  of  the  bifeuit, 
and  to  be  continued  there  till  the  glazing  be  well  fufed. 
The  neceffary  degree  of  fire  for  fufing  the  glazing  is 
much  lefs  than  that  for  baking  the  palle. 

The  pieces  of  porcelain  which  are  intended  to  remain 
white  are  now  fimfhed ;  but  thofe  which  are  to  be 
painted  and  gilded  muft  undergo  further  operation?. 
The  colours  to  be  applied  are  the  fame  as  thofe  ufed 
for  enamel  painting.  They  all  confift  of  metallic  calces 
bruifed  and  incorporated  with  a  very  fufible  glafs.  Cro- 

cus 


(a)  Th.  cafes  are  called  bv  English  potters  feggars.  They  are  generally  formed  of  coarfer  clays,  but  which 
mvit  be  alfo  capable  of  fuftaimng  the  heat  required  without  fufion.  By  means  of  theie  cafes  .he  contained  por- 
Si  1  fo.  .1,  fmoko  of  .h’ bor.bg  fuel.  The  rvhite.ef,  of  .he  •«*•*£* 

on  their  compactnefs  of  text  me,  by  which  the  {moke  is  excluded,  and  on  the  purity  of  the  clav  of  "mJa 
they  are  made,  3 


P  O  R 


P^rcelsin, 

Forth. 
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cus  of  Iron  furnifhes  a  red  colour ;  gold  *  precipitated 
by  tin  makes  the  purple  artd  violet ;  copper  calcined  by 
acids  and  precipitated  by  an  alkali  gives  a  fine  green.; 
zaftfe  makes  the  blue  ;  earths  (lightly  ferruginous  pro¬ 
duce  a  yellow ;  and,  laftly,  brown  and  black  colours  are 
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in  front,  it  was  called  a  tetrqftyl:  ;  when  fix,  hexqflj’e  ; 
when  eight,  oScflyfe,  &c. 

Porch,  in  Greek  a  public  portico  in  Athens 
adorned  with  the  pictures  of  Poiygnotus  and  other  emi- 
uutc  a  ,  aiiu,  xainj,  nent  painters.  It  was  in  this  portico  that  Zeno  the 

produced  by  calcined  iron,  together  with  a  deep  blue  of  philofopller  taught ;  and  hence  his  followers  were  cali- 
zaffre.  Thefe  colours  being  ground  with  gum-water,  ed  Stoics.  See  Stoics  and  Zeno. 

*>  _  r  r  m  _  _ i _ j  r —  ’.„4- . 
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or  with  oil  of  fpike,  are  to  be  employed  for  the  paint¬ 
ing  of  the  porcelain  with  defighs  of  flowers  and  other 
figures.  For  gilding,  a  powder  or  calx  of  gold  is  to 
be  applied  in  the  fame  manner  as  the  coloured  enamels. 
The*  painted  and  gilded  porcelains  are  to  be  then  expo- 
fed  to  a  fire  capable  of  fufing  the  glafs,  with  which  the 
metallic  colours  are  mixed.  Thus  the  colours  are  made 
to  adhere,  and  at  the  fame  time  acquire  a  glofs  equal  to 
that  of  the  glazing.  The  gold  alone  has  not  then  a 
Aiming  appearance,  which  muft  be  afterwards  given  to 
it  by  bumifhing  with  a  blood-ftone. 

The  operations  for  the  unfufible  porcelains,  and  alfo 
ior  fuch  as  are  of  the  nature  of  ftone-ware,  are  fome- 
what  more  fimple.  The  fands  and  Hones  which  enter  into 
their  compofition  are  to  be  ground  in  a  mill  :  the  earths 
or  clap  are  to  be  wafhed  :  the  materials  are  to  be  well 
mixed,  and  formed  into  a  pafte  :  the  pieces  are  firll 
rudely  formed  upon  a  potter’s  wheel ;  and  when  dry, 
or  half  dry,  they  are  turned  again  upon  the  wheel,  and 
their  form  is  made  more  perfeft  :  they  are  then  placed 
in  the  furnace  ;  not  to  bake  them,  but  only  to  apply  a 
fufneient  heat  to  give  them  fuch  a  folidity  that  they 
may  be  handled  without  breaking,  and  may  receive  the 


.Jo 


PORCUPINE,  in  zoology.  See  Hystrix. 

Pokc upiNE- Mem ,  the  name  by  which  one  Edward 
Lambert,  who  had  a  diftempered  fkin,  went  in  Lon¬ 
don.  We  have  the  following  account  bf  him  in  the 
Philofopliical  Tran  fa  ft  ions  for  1755,  by  Mr  Henry 
Baker,  F.  R.  S.  44  He  is  now  (fays  he)  40  years  cf  age, 
and  it  is  24  years  fmee  he  wa3  nril  fnown  to  the  focie- 
ty.  The  fkin  of  this  man,  except  on  his  head  and  face, 
the  palms  of  his  hands,  and  the  foies  of  his  feet,  is  co¬ 
vered  with  excrefcences  that  referable  an.  innumerable 
company  of  warts,  of  a  brown  colour  and  cylindrical  fi¬ 
gure  ;  all  rifing  to  an  equal  height,  which  is  about  an 
inch,  and  growing  as  clofe  as  pofiible  to  each  other  at 
their  bafis  ;  but  fo  ftiff  and  ekftic  as  to  make  a  rufl- 
ling  noife  when  the  hand  is  drawn  over  them.  Thefe 
excrefcences  are  annually  (bed,  and  renewed  in  fome  of 
the  autumn  or  winter  months.  The  new  ones,  which 
are  of  a  paler  colour,  gradually  nie  up  from  beneath  as 
the  old  ones  fall  off;  and  at  this  time  it  has  been  found 
neceffary  for  him  to  lofe  a  little  blood,  to  prevent  a  flight 
ficknefs  which  he  had  been  ufed  to  fuffer  before  this  pre¬ 
caution  was  taken.  He  has  had  the  finallpox,  and  he  has 
been  twice  falivated,  in  hopes  to  get  rid  of  this  dlfagree- 

.  -  •  «  i  1  •  n  t il  ^  1  4-V* 


after  this  flight  ible  covering  ,  but  though  juft  when  the  puftute .of the 
,Uzmg.  AS  tne  p  p _ _ _  Ti,;c  fmnllno*  had  fealed  off,  and  immediately  after  his  fali- 


heat  are  verv  dry,  they  imbibe  water  readily.  This 
dlfpofition  affifts  the  application  of  the  glazing.  The 
vitrifiable  or  vitrified  matter  of  this  glazing,  which  has 
been  previoufly  ground  in  a  mill,  is  to  be  mixed  with 
fuch  a  quantity  of  water,  that  the  liquor  fhall  have  the 
confiftence  of  milk.  The  pieces  of  porcelain  are  haftily 
dipt  in  this  liquor,  the  water  of  which  they  imbibe, 
and  thus  on  their  furface  is  left  an  uniform  covering  of 
the  dazing  materials.  This  covering,  which  ought  to 
be  very  thin/  will  foon  become  fo  dry,  that  it  cannot 
ftick  to  the  fingers  when  the  pieces  are  handled. 

The  pieces  of  this  porcelain  are  then  put  into  the 
furnace  to  be  perfectly  baked.  The  heat  is  to  be  rai- 
fed  to  fuch  a  height,  that  all  within  the  furnace  Ihall 
be  white,  and  the  cafes  fhall  be  und.ftingu, (liable  from 
the  flame.  When,  by  taking  out  fmall  pieces,  the  por- 


fmallpox  had  fealed  oft,  and  immediately  after  his  fali- 
vations,  his  fkin  appeared  white  and  fmooth.  yet  the  ex¬ 
crefcences  foon  returned  by  a  gradual  increafe,  and  his 
fkin  became  as  it  was  before.  His  health,  during  his 
whole  life,  has  been  remarkably  good :  but  there  is  one 
particular  of  this  cafe  more  extraordinary  than  all  the 
reft  ;  this  man  has  had  fix  children,  and  ad  of  them 
had  the  fame  rugged  covering  as  himfelr,  which  came 
on  like  his  own  about  nine  weeks  after  the  birth.  Oi 
thefe  children  only  one  is  now  living,  a  pretty  boy,  who 
was  fhown  with  his  father.  It  appears,  therefore,  as 
Mr  Baker  remarks,  that  a  race  of  people  might  be  pro¬ 
pagated  by  this  man,  as  different  from  other  men  as 
an  African  is  from  au  Engliihman ;  ana  that  if  this 
fhould  have  happened  in  any  former  age,  an*,  the  acci¬ 
dental  original  have  been  forgotten,  there  would  be  the 


the  flame.  When,  by  taking  out  fmall  pieces,  the  por-  -  ob;e^;0ns  againfl.  their  being  derived  firem  the 

U  known  .0  b.  Mcinnt  y  .he  ^  «  «  <**.  ^  lbe;*„  •„ 

continued,  and  tne  furnace  cooled.  If  poffible,  that  the  differences  now  fuofiftmg 

teen  well  performed,  the  pieces  of  porcelain  .ill  be  ^  of  and  another  may  have 

found  by  this  Angle  operation  to  be  rendered  compaft,  ducedPby  fome  fuch  accidental  caufe,  long  af- 

and  s:vd- ter  the  eartb  has  been  peopled  b7  c"  ““ pn>SCM' 

ing  of  this  porcelain  are  to  be  executed  in  a  manner  fi- 
milar  to  that  already  defenbed. 

*Po*c*LAiH-ShtB,  a  fpecies  of  Cyp**a. 

PORCH,  in  architecture,  a  kind  of  veftibule  fup 


tor. 


PORE,  in  anatomy,  a  little  mtertliceor  fpace  be¬ 
tween  the  parts  of  the  fltin,  feg  for  perfpimtioa.  ^ 
PORELLA,  in  botany  ;  a  genus  of  the  r.a.ural  o.- 
FUKtrt,  in  arciiiLtv-Lux*.,  **  — — -  —  -  ,  r  ufc;  belonging  to  the  cryptogamia  mats  ot 

ported  by  columns  ;  much  ufed  at  the  entrance  o  The  antherx  are  multi-ocular,  full  of  natural 

ancient  temples,  halls,  churches.  See.  ,  wres,  with  an  operculum  ;  there  is  no  calyptm,  nor  pc- 

A  porch,  in  the  ancient  architecture,  vjas  a  veltibfu  ,  po  ^  ^ _ a  nowder  like  thofe  of  chi 


that  before  the 
work  of  Inigo  Jones. 
Vcm  XV.  Part  I. 
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When  a  porch  had  four  columns 
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Porentru,  PORENTRU,  is  a  town  of  Swifferland,  in  Elfgaw, 

,  1  °;  ^m>  and  capital  of  the  territory  of  the  bifhop  of  Bafle.  It  has 
a  good  caftle,  where  he  refides.  It  has  in  it,  however, 
nothing  elfe  worth  taking  notice  of,  except  the  cathe¬ 
dral.  The  bifhop  is  a  prince  of  the  empire.  It  is  feat- 
ed  on  the  river  Halle,  near  mount  Jura,  2  2  miles  fouth 
of  Bade.  E.  Long.  7.  2.  N.  Lat.  47.  34. 

PORISM,  in  geometry,  is  a  name  given  by  the 
ancient  geometers  to  two  claffeg  of  mathematical  propo¬ 
rtions.  Euclid  gives  this  name  to  propofitions  which 
are  involved  in  others  which  he  is  profeffedly  invefliga- 
ting,  and  which,  although  not  his  principal  objedt,  are 
yet  obtained  along  with  it,  as  is  exprefled  by  their  name 
porifmatay  “  acquifitions.”  Such  propofitions  are  now 
called  corollaries .  But  he  gives  the  fame  name,  by  way 
of  eminence,  to  a  particular  clafs  of  propofitions  which 
he  colle&ed  in  the  courfe  of  his  refearches,  and  feledled 
from  among  many  others  on  account  of  their  great  fub- 
ferviency  to  the  bufinefs  of  geometrical  inveftigation  in 
general.  Thefe  propofitions  were  fo  named  by  him, 
either  from  the  way  in  which  he  difeovered  them,  while 
he  was  inveftigating  fomething  elfe,  by  which  means 
they  might  be  confidered  as  gains  or  acqnifitions,  or  from 
their  utility  in  acquiring  farther  knowledge  as  fteps  in 
the  inveftigation.  In  this  fenfe  they  are  porifmata;  for 
?rcy>i>>  fignilies  both  to  inveftigate  and  to  acquire  by  in¬ 
veftigation.  Thefe  propofitions  formed  a  colie  (ft  ion, 
which  was  familiarly  known  to  the  ancient  geometers 
by  the  name  of  Euclid's  pcrifms  ;  and  Pappus  of  Alex¬ 
andria  fays,  that  it  was  a  moft  ingenious  colle&ion  of 
many  things  conducive  to  the  analyfis  or  folution  of  the 
moft  difficult  problems,  and  which  afforded  great  delight 
to  thofe  who  were  able  to  underftand  and  to  inveftigate 
them. 

Unfortunately  for  mathematical  fcience,  however,  this 
valuable  colle<ftion  is  now  loft,  and  it  Hill  remains  a  doubt¬ 
ful  queftion  in  what  manner  the.  ancients  condmfted  their 
refearches  upon  this  curious  fubje<ft.  We  have,  however, 
reafon  to  believe  that  their  method  was  excellent  both 
in  principle  and  extent,  for  their  analyfis  led  them  to 
many  profound  difeoveries,  and  was  reftri<fted  by  the  fe- 
vereft  logic.  The  only  account  we  have  of  this  clafs 
of  geometrical  propofitions,  is  in  a  fragment  of  Pappus, 
in  which  he  attempts  a  general  definition  of  them  as  a 
fet  of  mathematical  propofitions  diftinguiffiable  in  kind 
from  all  others  ;  but  of  this  diftm<ftion  nothing  remains, 
except  a  criticifm  on  a  definition  of  them  given  by  fome 
geometers,  and  with  which  he  finds  fault,  as  defining 
them  only  by  an  accidental  circumftance,  **  Porifma 
eft  quod  deficit  hypothefi  a  theorem  ate  localu ” 

Pappus  then,  proceeds  to  give  an  account  of  Euclid’s 
porifms  ;  but  the  enunciations  are  fo  extremely  defec¬ 
tive,  at  the  fame  time  that  they  refer  to  a  figure  now 
loft,  that  Dr  Halley  confeffes  the  fragment  in  queftion 
to  be  beyond  his  comprehenfion. 

The  high  encomiums  given  by  Pappus  to  thefe  pro¬ 
pofitions  have  excited  the  curiofity  of  the  greateft  geo¬ 
meters  of  modern  times,  who  have  attempted  to  dis¬ 
cover  their  nature  and  manner  of  inveftigation.  M. 
Fermat,  a  French  mathematician  of  the  laft  century, 
attaching  himfelf  to  the  definition  which  Pappus  cri- 
ticifes,  publiftied  an  introdu<ftion  (for  this  is  its  model! 
title)  to  this  fubje<ft,  which  many  others  tried  to  eluci¬ 
date  in  vain.  At  length  Dr  Simfon  of  Glafgow,  by 
patient  inquiry  and  fome  lucky  thoughts,  obtained 


reftoration  of  the  porifms  of  Euclid,  which  has  all  the  Porifm, 

appearance  of  being  juft.  It  precifely  correfponds  to  - 

Pappus’s  deferiptiou  of  them.  Ail  the  lemmas  which 
Pappus  has  given  for  the  better  underftanding  of  Eu¬ 
clid’s  propofitions  are  equally  applicable  to  thofe  of 
Dr  Simfon,  which  are  found  to  differ  from  local  theo¬ 
rems  precifely  as  Pappus  affirms  thofe  of  Euclid  to 
have  done.  They  require  a  particular  mode  of  analyfis, 
and  are  of  immenfe  fenwee  in  geometrical  inveftigation  ; 
on  which  account  they  may  juftly  claim  our  atten¬ 
tion. 

While  Dr  Simfon  was  employed  in  this  inquiry,  lie 
carried  on  a  correfpondence  upon  the  fubje<ft  with  the 
late  Dr  M.  Stewart,  profeffor  of  mathematics  in  the 
univerfity  of  Edinburgh  ;  who,  befides  entering  into  Dr 
Simfon’s  views,  and  communicating  to  him  many  curi¬ 
ous  porifms,  purfued  the  fame  fubje<ft  in  a  new  and  very 
different  direction.  He  publiffied  the  refult  of  his  in¬ 
quiries  in  1 746,  under  the  title  of  General  Theorems, 
not  caring  to  give  them  any  other  name,  left  lie  might 
appear  to  anticipate  the  labours  of  his  friend  and  for¬ 
mer  preceptor.  The  greater  part  of  the  propofitions 
contained  in  that  work  are  porifms,  but  without  de- 
monftrations ;  therefore,  whoever  wifiies  to  inveftigate 
one  of  the  moft  curious  fubje<fts  in  geometry,  will  there 
find  abundance  of  materials,  and  an  ample  field  for  dif- 
cufiion. 

Dr  Simfon  defines  a  porifm  to  be  “  a  propofition,  in 
which  it  is  propofed  to  demonftrate,  that  one  or  more 
things  are  given,  between  which,  and  every  one  of  in¬ 
numerable  other  things  nor  given,  but  affumed  accord¬ 
ing  to  a  given  law,  a  certain  relation  deferibed  in  the 
propofition  is  fhown  to  take  place.” 

This  definition  is  not  a  little  obfeure,  but  will  be 
plainer  if  exprefled  thus  :  “  A  porifm  is  a  propofition 
affirming  the  poffibility  of  finding  fuch  conditions  as 
will  render  a  certain  problem  indeterminate,  or  capable 
of  innumerable  folutions.”  This  definition  agrees  with 
Pappus’s  idea  of  thefe  propofitions,  fo  far  at  leali  as 
they  can  be  underftood  from  the  fragment  already  men¬ 
tioned  ;  for  the  propofitions  here  defined,  like  thofe 
which  he  deferibes,  are,  ftridlly  fpeaking,  neither  theo¬ 
rems  nor  problems,  but  of  an  intermediate  nature  be¬ 
tween  both ;  for  they  neither  fimply  enunciate  a  truth 
to  be  demonftrated,  nor  propofe  a  queftion  to  be  refol- 
ved,  but  are  affirmations  of  a  truth  in  which  the  deter¬ 
mination  of  an  unknown  quantity  is  involved.  In  as 
far,  therefore,  as  they  affert  that  a  certain  problem  may 
become  indeterminate,  they  are  of  the  nature  of  theo¬ 
rems  ;  and,  in  as  far  as  they  feek  to  difeover  the  condU 
tions  by  which  that  is  brought  about,,  they  are  of  the 
nature  of  problems. 

Wc  fhall  endeavour  to  make  our  readers  underftand 
this  fubjedl  diftin&ly,  by  confidering  them  in  the 
way  in  which  it  is  probable  they  occurred  to  the  an¬ 
cient  geometers  in  the  courfe  of  their  refearches  :  t!  is 
will  at  the  fame  time  ftiow  the  nature  of  the  analyfis  pe¬ 
culiar  to  them,  and  their  great  ufe  in  the  folution  o£ 
problems. 

It  appears  to  be  certain,  that  it  has  been  the  folution  of 
problems  which,  in  all  ftates,  of  the  mathematical  fai¬ 
ences,  has  led  to  the  difeovery  of  geometrical  truths  1 
the  firft  mathematical  inquiries,  in  particular,  mulhhave 
occurred  in  the  form  of  queftions,  where  fomething  was 
given,  and  fomething  required  to  be  done  $  and  by  the 
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Torlfm,  reafonlng  neceflary  to  anfwer  thefe  queftions,  or  to  dif- 
covcr  the  relation  between  the  things  given  and  thofe 
to  be  found,  many  truths  were  fuggefted,  which  came 
afterwards  to  be  the  fubjed  of  feparate  demonftra- 
tions. 

The  number  of  thefe  was  the  greater,  becaufe  the  an¬ 
cient  geometers  always  undertook  the  folution  of  pro¬ 
blems,  with  a  fcrupulous  and  minute  attention,  info- 
much  that  they  would  fcarcely  fuifer  any  of  the  collate¬ 
ral  truths  to  efcape  their  obfervation. 

Now,  as  this  cautious  manner  of  proceeding  gave  an 
opportunity  of  laying  hold  of  every  collateral  truth  con¬ 
nected  with  the  main  object  of  inquiry,  thefe  geometers 
foon  perceived,  that  there  were  many  problems  which  in 
certain  cafes  would  admit  of  no  folution  whatever,  in 
confequence  of  a  particular  relation  taking  place  among 
the  quantities  which  were  given.  Such  problems  were 
faid  to  become  impoflible  :  and  it  was  foon  perceived, 
that  this  always  happened  when  one  of  the  conditions 
of  the  problem  was  inconfiftent  with  the  reft.  Thus, 
when  it  was  required  to  divide  a  line,  fo  that  the  rec¬ 
tangle  contained  by  its  fegments  might  be  equal  to  a 
given  fpace,  it  is  evident  that  this  was  pofiible  only  when 
the  given  fpace  was  lefs  than  the  fquare  of  half  the  line; 
forwrhen  it  was  otherwise,  the  two  conditions  defining, 
the  one  the  magnitude  of  the  line,  and  the  other  the 
re&angle  of  its  fegments,  were  inconfiftent  writh  each 
other.  Such  cafes  would  occur  in  the  folution  of  the 
moil  limple  problems  ;  but  if  they  were  more  compli¬ 
cated,  it  muft  have  been  remarked,  that  the  conftruc- 
tions  would  fometimes  fail,  for  a  reafon  dire&ly  contra¬ 
ry  to  that  juft  now  afiigned.  Cafes  would  occur,  where 
the  lines,  which  by  their  interfe&ion  were  to  determine 
the  thing  fought,  inftead  of  interfering  each  other  as 
they  did  commonly,  or  of  not  meeting  at  all  as  in  the 
above  mentioned  cafe  of  impoflibility,  would  coincide 
with  one  another  entirely,  and  of  courfe  leave  the  pro¬ 
blem  unrefolved.  It  would  appear  to  geometers  upon 
a  little  reflection,  that  fince,  in  the  cafe  of  determinate 
problems,  the  thing  required  was  determined  by  the  m- 
terfedtion  of  the  two  lines  already  mentioned,  that  is, 
by  the  points  common  to  both ;  fo  in  the  cafe  of  their 
coincidence,  as  all  their  parts  were  in. common,  every 
one  of  thefe  points  muft  give  a  folution,  or,  in  other 
words,  the  folutions  muft  be  indefinite  in  number. 

Upon  inquiry,  it  would  be  found  that  this  proceed¬ 
ed  from  fome  condition  of  the  problem  having  been  in¬ 
volved  in  another,  fo  that,  in  fad,  there  was  but  one, 
which  did  not  leave  a  fufficicnt  number  of  independent 
conditions  to  limit  the  problem  to  a  fingle  or  to  any  de¬ 
terminate  number  of  folutions.  It  would  foon  be  per¬ 
ceived,  that  thefe  cafe's  formed  very  curious  propofitions 
of  an  intermediate  nature  between  problems  and  theo¬ 
rems  ;  and  that  they  admitted  of  being  enunciated  in  a 
manner  peculiarly  elegant  and  concife.  It  was  to  iuch 


ing  the  given  circle  ABC  in  B,  let  H  be  its  centre,  joifi  Porifnt, 
HB,  and  let  HD  be  perpendicular  to  DE.  From  D 
draw  DL,  touching  the  circle  ABC  in  L,  and  join  HL; 
alfo  from  the  centre  Gr  with  the  diftance  GB  or  GF, 
deferibe  the  circle  BKF,  meeting  HD  in  the  points  K 
and  IC.  Then  HD  and  DL  are  given  in  pofition  and 
magnitude  ;  and  becaufe  GB  touches  the  circle  ABC, 

HBG  is  a  right  angle  ;  and  fince  G  is  the  centre  of  the 
circle  BKF,  therefore  HB  touches  the  circle  BKF,  and 
HBZ=  the  rectangle  K  HK  ;  which  re&angle  -f-DK4 
=  HD%  becaufe  ICK  is  bifefted  in  D,  therefore 
HL?4-KD4==DH*=HL2and  =  LD?;  therefore  DK* 

~DLX,  and  DK  =  DL  ;  and  fince  DL  is  given  in  mag¬ 
nitude,  DK  is  alfo  given,  and  K  is  a  given  point :  for  the 
fame  reafon  IC  is  a  given  point,  and  the  point  F  being 
given  by  hypothefis,  the  circle  BKP  is  given  by  pofition. 

The  point  G,  the  centre  of  the  circle,  is  therefore  gi¬ 
ven,  which  was  to  be  found.  Hence  this  cOnftruCtion  : 

HavLg  drawn  HD  perpendicular  to  DE,  and  DL 
touching  the  .circle  ABC,  make  DK  and  DK'  each 
equal  to  DL,  and  find  G  the  centre  of  the  circle  de- 
feribed  through  the  ^points  K'FK  ;  that  is,  let  FK'  be 
joined  and  bife&ed  at  right  angles  by  MN,  which  meets 
DE  in  G,  G  will  be  the  point  required ;  that  is,  if 
GB  be  drawn  touching  the  circle  ABC,  and  GF  to  the 
given  point,  GB  is  equal  to  GF. 

The  fyntlietical  demonftration  is  eafily  derived  from 
the  preceding  analyfis  ;  but  it  muft  be  remarked,  that  in 
fome  cafes  this  conftrudlion  fails.  For,  firft,  if  F  fall 
anywhere  in  DH,  as  at  F',  the  line  MN  becomes  paral¬ 
lel  to  DE,  and  the  point  G  is  nowhere  to  be  found  ;  or, 
in  other  words,  it  is  at  an  infinite  diftance  from  D. — 

This  is  true  in  general ;  but  if  the  given  point  F  coin¬ 
cides  with  K,  then  MN  evidently  coincides  with  DE  ; 
fo  that,  agreeable  to  a  remark  already  made,  every  point 
of  the  line  DE  may  be  taken  for  G,  and  will  fatisfy 
the  conditions  of  the  problem ;  that  is  to  fay,  GB  will 
be  equal  to  GK,  wherever  the  point  G  be  taken  in  the 
line  DE  :  the  fame  is  true  if  F  coincide  with  K.  Thus 
we  have  an  inftance  of  a  problem,  and  that  too  a  very 
fimple  one,  which,  in  general,  adrhits  blit  of  one  folu¬ 
tion  ;  but  which,  in  one  particular  cafe,  when  a  certain 
relation  takes  place  among  the  things  given,  becomes 
indefinite,  and  admits  of  innumerable  folutions.  The 
propofition  which  refults  from  this  cafe  of  the  problem 
is  a  porifm,  and  may  be  thus  enunciated : 

“  A  circle  ABC  being  given  by  pofition,  and  alfo  a 
ftraight  line  DE,  which  does  not  cut  the  circle,  a  point 
K  may  be  found,  fuch,  that  if  G  be  any  point  what¬ 
ever  in  DE,  the  ftraight  line  drawn  from  G  to  the 
point  K  ihall  be  equal  to  the  ftraight  line  drawn  from 
G  touching*  the  given  circle  ABC.” 

The  problem  which  follows  appears  to  have  led  to 
the  difeovery  of  many  porifms. 

A  circle  ABC  (fig.  2.)  and  two  points  D,  E,  in  a 
diameter  of  it  being  given,  to  find  a  point;  F  in  the  dr. 


rXttheancients  gave  the  name  dlporifmu  diameter  of  it  being  given  to  nna  a  pom,  *  m  ---- 
propofitions  that  the  ancients  gave  •  '  .  v,limfprpn re  of  the  given  circle  ;  from  which,  if  ftraight 

This  deduaion  requires  to  be  illuftrated  by  an  example  :  conference ot  the  g™  * 


This  deduaion  requires -  .  ,  - 

fuppofe,  therefore,  that  it  were  required  to  refolve  the 

following  problem.  .  , 

Plate  A  circle  ABC  (fig.  i.), .a  ftraight  line  DE  and  a 
CCCCXJI1  point  F,  being  given  in  pofition,  to  find  a  poin  in  le 
CghVlifc  DE  fcch,  that  OF,  .he  lm«  d..™  60. 
it  to  the  given  point,  Ihall  be  equal  to  GB,  the  line 

drawn  from  it  touching  the  given  circle. 

Suppofe  Gtobe  found,  and  GB  to  be  drawn  touch- 


lines  be  drawn  to  the  given  points  E,  D,  thefe  ftraight 
lines  Ihall  have  to  one  another  the  given  ratio  of  «  to  e, 
which  is  fuppofed  to  be  that  of  a  greater  to  a  lefs.— 
Suppofe  the  problem  refolded,  and  that  F  is  found,  fo 
that  FE  has  to  FD  the  given  ratio  of  «  to  /$,  produce 
EF  towards  B,  bifeft  the  angle  EFD  by  FL,  and 
DFB  by  FM  :  therefore  EL  :  LD  : :  EF  :  FD,  that 
is  in  a  given  ratio,  and  fince  ED  is  given,  each  of  the  (eg* 
5  3  D  s  ments 
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Porlfm.  ments  EL,  LD,  is  given,  and  the  point  L  13  alfo  given  ; 
becaufe  DFB  isbife&edby  FM,  EM:MD  : :  EF:FD, 
that  is,  in  a  given  ratio,  and  therefore  M  is  given. 
Since  DFL  is  half  of  DFE,  and  DFM  half  of  DFB, 
therefore  LFM  is  half  of  (DFE -(-DFB),  therefore 
LFM  is, a  right  angle  ;  and  fince  the  points  L,  M,  are 
given,  the  point  F  is  in  the  circumference  of  a  circle 
defcribed  upon  LM  as  a  diameter,  and  therefore  given 
in  pofition.  Now  the  point  F  is  alfo  in  the  circumfe¬ 
rence  of  the  given  circle  ABC,  therefore  it  is  in  the  in- 
terfe&ion  of  the  two  given  circumferences,  and  there¬ 
fore  is  found.  Hence  this  conftrudtion  :  Divide  ED 
in  L,  fo  that  EL  may  be  to  LD  in  the  given  ratio  of 
«  to  £,  and  produce  ED  alfo  to  M,  fo  that  EM  may 
be  to  MD  in  the  fame  given  ratio  of  a  to  £ ;  bifeiff 
LM  in  N,  and  from  the  centre  N,  with  the  diftance 
NL,  defcribe  the  femicircle  LFM;  and  the  point  F,  in 
which  it  interfedls  the  circle  ABC,  is  the  point  te- 
quired. 

The  fynthetieal  demon llration  is  eafilv  derived  from 
the  preceding  analyfis.  It  rauft,  however,  be  remark¬ 
ed,  that  the  conftnnftion  fails  when  the  circle  LFM 
falls  either  wholly  within  or  wholly  without  the  circle 
ABC,  fo  that  the  circumferences  do  not  interfecf ;  and 
in  thefe  cafes  the  problem  cannot  be  folved.  It  is  alfo 
obvious  that  the  conftru&ion  will  fail  in  another  cafe, 
viz.  when  the  two  circumferences  LFM,  ABC,  entire¬ 
ly  coincide.  In  this  cafe,  it  is  farther  evident,  that 
every  point  in  the  circumference  ABC  will  anfwer  the 
conditions  of  the  problem,  which  is  therefore  capable 
of  numberlefs  folutions,  and  may,  as  in  the  former  in- 
ftances,  be  converted  into  a  porifm.  We  now  inquire, 
therefore,  in  what  circumftances  the  point  L  will  coin¬ 
cide  with  A,  and  alfo  the  point  M  with  C,  and  of  con- 
fequence  the  circumference  LFM  with  ABC.  If  we 
fuppofe  that  they  coincide  EA  :  AD  :  l*  :  £  :  . :  EC  : 
CD,  and  EA  :  EC  : :  AD  :  CD,  or  by  converfioa  EA 
:  AC  ; :  AD  :  CD— AD  :  :  AD  ;  2DO,  O  being  the 
centre  of  the  circle  ABC  ;  therefore,  alfo,  EA  :  AO  :  : 
AD  :  DO,  and  by  compofition  EO  t  AO  :  :  AO  :  DO, 
therefore  EQxOD  =  AO*.  Hence,  if  the  given  points 
PLe  E  and  D  (fig.  3.)  be  fo  fituated,  that  EOxOD  = 
CCCCXIU  AO2,  and  at  the  fame  time  «  :  £  l  :  ILA  :  AD  : :  EC  : 

CD,  the  problem  admits  of  numberlefs  folutions  ;  and 
if  either  of  the  points  D  or  E  be  given,  the  other  point, 
and  alfo  the  ratio  which  will  render  the  problem  inde¬ 
terminate,  may  be  found.  Hence  we  have  this  po¬ 
rifm  : 

“  A  circle  ABC,  and  alfo  a  point  D  being  given, 
another  point  E  may  be  found,  fuch  that  the  two  lines 
infle&ed  from  thefe  points  to  any  point  in  the  circum¬ 
ference  ABC,  (hall  have  to  each  other  a  given  ratio, 
which  ratio  is  alfo  to  be  found.”  Hence  alfo  we  have 
an  example  of  the  derivation  of  porifms  from  one  ano¬ 
ther,  for  the  circle  ABC,  and  the  points  D  and  E  re¬ 
maining  as  before  (fig.  3*),  if,  through  D,  we  draw 
any  line  whatever  HDB,  meeting  the  circle  in  B  and 
H  ;  and  if  the  lines  EB,  EH,  be  alfo  drawn,  thefe  lines 
will  cut  off  equal  circumferences  BF,  HG.  Let  FC 
Le  drawn*  and  it  is  plain  from  the  foregoing  analyfis, 
that  the  angles  DFC,  CFB,  are  equal ;  therefore  if 
OG,  OB,  be  drawn,  the  angles  BOC,  COG,  are  alfo 
equal ;  and  confequently  the  angles  DOB,  DOG.  In 
the  fame  manner,  by  joining  AB,  the  angle  DBE  be¬ 
ing  bifefted  by  BA>  it  is  evident  that  the  angle  AOF 


is  equal  to  AOH,  and  therefore  the  angle  FOB  to  Porifn* 
HOG,  that  is,  the  arch  FB  to  the  arch  HG.  This  —— 
propofition  appears  to  have  been  the  laft  but  one  in 
the  third  book  of  Euclid’s  Porifms,  and  the  manner  of 
its  enunciation  in  the  porifmatic  form  is  obvious. 

The  preceding  propofition  alfo  affords  an  ill u llration 
of  the  remark,  that  the  conditions  of  a  problem  are%  in¬ 
volved  in  one  another  in  the  porifmatic  or  indefinite  cafe; 
for  here  feveral  independent  conditions  are  laid  down, 
by  the  help  of  which  the  problem  is  to  be  refolved. 

Two  points  D  and  E  are  given,  from  which  two  lines 
are  to  be  inflefled,  and  a  circumference  ABC,  in  which 
thefe  lines  are  to  meet,  as  alfo  a  ratio  which  thefe  lines 
are  to  have  to  each  other.  Now  thefe  conditions  are 
all  independent  on  one  another,  fo  that  any  one  may  be 
changed  without  any  change  whatever  in  the  reff.  This 
is  true  in  general ;  but  yet  in  one  cafe,  viz.  when  the 
points  are  fo  related  to  one  another  that  their  ie<ff angle 
under  their  diffances  from  the  centre  is  equal  to  the 
fquare  of  the  radius  of  the  circle it  follows  from  the 
preceding  analyfis,  that  the  ratio  of  the  infie&ed  fines 
is  no  longer  a  matter  of  choice,  but  a  neceffary  confe- 
quence  of  this  difpofition  of  the  points. 

From  what  has  been  already  faid,  we  may  trace  the 
imperfedl  definition  of  a  porifm  which  Pappus  aferibes 
to  the  later  geometers,  viz.  that  it  differs  from  a  local 
theorem,  by  wanting  the  hypothefis  affumed  in  that 
theorem.  —  Now,  to .  underftand  this,  it  muff  be  obferved, 
that  if  we  take  one  of  the  propofitions  called  loci,  and 
make  the  conftru&ion  of  the  figure  a  part  of  the  liypo- 
thefis,  we  get  what  was  called  by  the  ancient  geo<- 
meters  a  local  theorem .  If,  again,  in  the  enunciation  of 
the  theorem,  that  part  of  the  hypothefis  which  contains 
the  con(lru6lion  be  fuppreffed,  the  propofition  thence 
arifing  will  be  a  porifm,  for  it  will  enunciate  a  truth, 
and  will  require  to  the  full  underftanding  and  inveffiga.- 
tion  of  that  truth,  that  fomething  fhould  be  found,  viz. 
the  circumfiances  in  the  conftru&ian  fuppofed  to  be  o* 
mitted. 

Thus,  when  we  fay,  if  from  two  given  points  E,  D, 

(fig.  3.)  two  ftraight  lines  EF,  FD,  are  inflected  to  a 
third  point  F,  fo  as  to  be  to  one  another  in  a  given  ra¬ 
tio,  the  point  F  is  in  the  circumference  of  a  given 
circle,  we  have  a  locus.  But  when  converfely  it  is 
faid,  if  a  circle  ABC,  of  which  the  centre  is  O, 
be  given  by  pofition,  as  alfo  a  point  E;  and  if  D  be  ta¬ 
ken  in  the  line  EO,  fo  that  EOxOD  —  AO2  ;  and  if 
from  E  and  D  the  lines  EF,  DF  be  infie6led  to  any 
point  of  the  circumference  ABC,  the  ratio  of  EF  to 
DF  will  be  given,  viz.  the  fame  with  that  of  EA  to 
AD,  we  have  a  local  theorem. 

Laffly,  when  it  is.  faid,  if  a  circle  ABC  be  given  by 
pofition,  and  alfo  a  point  E,  a  point  D  may  be  found, 
fuch  that  if  EF,  FD  be  infle&ed  from  E  and  D  to  any 
point.  F  in  the  circumference  ABC,  thefe  lines  fhall 
have  a  given  ratio  to  one  another,  the  propofition  beT 
comes  a  porifm,  and  is.  the.  fame,  that  has  jult  now  been 
inveftigated. 

Hence  it  is  evident,  that  the  local  theorem  is  changed 
into  a  porifm,  by  leaving  out  what  relates  to  the, deter¬ 
mination  of  D,.  and  o£  the  given  ratio.  But  though  all 
propofitions  formed  in  this  way  from  the.  converfion  of 
loci,  are  porifms,  yet  all  porifms  are  not  formed  from 
the  converfion  of  loci ;  the  firft,  for  inftance,  of  the  preu 
ceding  cannot  by  converfion  be  changed  into  a  locus  • 

therefore 
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therefore  Fermat’s  idea  of  porifms,  founded  upon  this 
'  circumftance,  could  not  fail  to  be  imperfect. 

To  confirm  the  truth  of  the  preceding  theory,  it  may 
be  added,  that  profefTor  Dr  Stewart,  in  a  paper  read 
a  confiderable  time  ago  before  the  Philofophical  Society 
of  Edinburgh,  defines  a  porifm  to  be  “A  proportion 
affirming  the  pofiibility  of  finding  one  or  more  condi¬ 
tions  of  an  indeterminate  theorem;”  where,  by  an  in¬ 
determinate  theorem,  he  meant  one  which  expreffes  a  re¬ 
lation  between  certain  quantities  that  are  determinate 
_#nd  certain  others  that  are  indeterminate ;  a  definition 
which  evidently  agrees  with  the  explanations  which  have 
been  here  given. 

If  the  idea  which  we.  have  given  ofthefe  propofitions 
be  juft,  it  follows,  that  they  are  to  be  difcovered  by 
confidering  thofe  cafes  in  which  the  conftruction  of  a 
problem  fails,  in  confequence  of  the  lines  which  by 
their  interfe<ftion,  or  the  points  which  by  their  pofi- 
tion,  were  to  determine  the  problem  required,  happen¬ 
ing  to  coincide  with  one  another.  A  porifm  may 
therefore  be  deduced  from  the  problem  to  which  it  be¬ 
longs,  juft  as  propofitions  concerning  the  maxima  and 
minima  of  quantities  are  deduced  from  the  problems  of 
which  they  form  limitations;  and  fuch  is  the  moil  natu¬ 
ral  and  obvious  analyfis  of  which  this  clafs  of  propofi¬ 
tions  admits. 

The  following  porifm  is  the  firft  of  Euclid’s,  and  the 
firft  alfo  which  was  reftored.  It  is  given  here  to  exem¬ 
plify  the  advantage  which,  in  inveftigadons  of  this  kind, 
may  be  derived  from  employing  the  oj  continuity 

in  its  utmoft  extent, -and  purfuing  porifms  to  thofe  ex¬ 
treme  cafes  where  the  indeterminate  magnitudes  increafe 
ad  infinitum . 

This  porifm  may  be  confidered  as  having  occurred  in 
the  folution  of  the  following  problem:  Two  points  A,  B, 
Plate  (fig.  4.)  and  alfo  three  ftraight  lines  DE,  FK,  KL,  be- 
CCCCX1II  given  ni  pofition,  together  with  two  points  H  and  M 
in  two  of  thefe  lines,  to  infledf  from  A  and  B  to  a  point 
in  the  third,  two  lines  that  fhall  cut  off  from  KF  and 
KL  two  fegments,  adjacent  to  the  given  points  H  and 
M,  having  to  one  another  the  given  ratio  of  *  to  /?. 
Now,  to  find  whether  a  porifm  be  conne&ed  with  this 
problerp,  fuppofe  that  there  is,  and  that  the  following 
propofition  is  true.  Two  points  A  and  B,  and  two 
llraight  lines  DE,  FK,  being  given  in  pofition,  and 
alfo  a  point  H  in  one  of  them,  a  line  LK  may  be  found, 
and  alfo  a  point  in  it  M,  both  given  m  pofition,  fuch 
that  AE  and  BE  infle&ed  from  the  points  A  and  B 
to  any  point  whatever  of  the  line  DE,  fhall  cut  off  from 
the  other  lines  FK  and  LK  fegments  HG  and  MN 
adjacent  to  the  given  points  H  and  M,  having  to  one 
another  the  given  ratio  of  a  to  e.  . 

Firft,  let  AE  ',  BE',  be  infledted  to  the  point  E ,  lo 
that  AE'  may  he  parallel  to  FK,  then  (hall  E'B  be  pa¬ 
rallel  to  KL,  the  line  to  be  found ;  for  if  it  be  not  pa. 
rallel  to  KL,  the  point  of  their  mterfeAion  muit  be  at 
'  a  finite  diftance  from  the  point  M,  and  therefore  ma- 
/  king  as  n  to  a  5.  fo  this  diftance  to  a  fourth  proportiona  , 
the  diftance  from  H  at  which  AE  mtnrfecls  FK,  will 
be  equal  to  that  fourth  proportional,  but  AE  does 
not  inter**  FK,  for  they  are  parallel  by  conftruftion  ; 
therefore  BE'  cannot  inter fedt  KL,  which  is  thereiore 
parallel  to  BE',  a  line  given  in  pofition.  Again,  let 
AE",  BE",  be  inflected  to  E",  fa  that  AE  may  pafs 
through  the  given  point  H  :  then  it  is  plain  that  BE 
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muft  pafs  through  the  point  to  be  found  M  ;  for  if  not, 
it  may  be  demonftrated  juft  as  above,  that  AE"  does 
not  pafs  through  H,  contrary  to  the  fuppofition.  The 
point  to  be  found  is  therefore  in  the  line  E  'B,  which  is 
given  in  pofition.  Now  if  from  E  there  be  drawn  EP 
parallel  to  AE',  and  ES  parallel  to  BE',  BS : SE : : BL 

:  LN=SEXBL,  and  AP :  PE  : :  AF :  FQ-PE^~F . 

BS  AP  ’ 

PEXAF 
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therefore  FG  :  LN  : :  .  .  PEXAF 


_ SEX  EL 

AP  ’  BS 
XBS  :  SExBLxAP ;  wherefore  the  ratio  of  FG  to 
LN  is  compounded  of  the  ratios  of  AF  to  BL,  PE  to 
ES,  and  BS  to  AP  ;  but  PE  :  SE  :  :  AE  :  BE',  and 
BS  :  AP :  :  DB  :  DA  for  DB  :  BS  :  :  DE' :  E'E  : : 
DA  :  AP ;  therefore  the  ratio  of  FG  to  LN  is  com¬ 
pounded  of  the  ratios  of  AF  to  BL,  AE  to  BE ,  and 
DB  to  DA.  In  like  manner,  becaufe  E"  is  a  point  in 
the  line  DE  and  AE",  BE"  are  infte&ed  to  it,  the 
ratio  of  FH  to  LM  is  compounded  of  the  fame  ratios 
of  AF  to  BL,  AE'  to  BE',  and  DB  to  DA  ;  there¬ 
fore  FH  :  LM  :  :  FG  :  NL  (and  consequently)  : :  HG 
:  MN;  but  the  ratio  of  HGto  MN  is.  given,. being  the 
fame  as  that  of  a  to  $  ;  the  ratio  of  FH  to  LM  is 
therefore  alfo  given,  and  FH  being  given,  LM  is  given 
in  magnitude.  Now  LM  is  parallel  to  BE ,  a  line 
given  in  pofition  ;  therefore  M  is  in  a  line  QM,  parallel 
to  AB,  and  given  in  pofition  ;  therefore  the  point  M, 
and  alfo  the4ine  KLM,  drawn  through  it  parallel  to 
BE  ,  are  given  in  pofition,  which  were  to  be  found. 
Hence  this  conftruction  :  From  A  draw  AE'  parallel 
to  FK,  fo  as  to  meet  DE  in  E' ;  join  BE\  and  take  in- 
it  BQ,  fo  that  «  :  3  :  :  HF  :  BQ^ and  through  Qdraw 
QM  parallel  to  AB.  Let  HA  be  drawn,  and  produ¬ 
ced  till  it  meet  DE  in  E",  and  draw  BE7',  meeting  QM. 
in  M ;  through  M  draw  KML  parallel  to  BE',  then  is 
KML  the  line  and  M  the  point  which  were  to  be 
found.  There  are  two  lines  whieff  will  &nfwer  the  con¬ 
ditions  of  this  porifm  ;  for  if  in  QB,  produced  on  the 
other  fide  of  B,  there  be  taken  B^=BQ,  and  if  qra 
be  drawn  parallel  to  AB,  cutting  MB  in  m ;  and  if  m  x 
be  drawn  parallel  to  BQ^,  the  part  m  n,  cut  off  by  EB 
produced,  will  be  equal  to  MN,  and  have  to  HG  the* 
ratio  required.  It  is  plain,  that  whatever  be  the  ratio 
of  a  to  *,  and  whatever  be  the  magnitude  of  FH,  if  the^ 
other  things  given  remain  the  fame,  the  lines  found  will 
be  aft  parallel  to  BE'.  But  if  the.  ratio  of  «  to  3  re¬ 
main  the  fame  likewife,  and  if  only  the  point  H  vary', 
the  pofition  oEKL  will  remain  the  fame,  and  the  point 
M.  will  vary. 

Another  general  remark  which  may  be  made  on  the 
analyfis  of  porifms  is,  that  it  often  happens,  as  in  the 
laft  example,  that  the  magnitudes  required  may  all,  or 
a  part  of  them,  be  found  by  confidenng  the  extreme 
cafes;  but  for  the  difeovery  of  the  relation  between, 
them,  and  the  indefinite  magnitudes,  we  muft  have  re- 
courfe  to  the  hypothefis.of  the.  porifm  in  its  moil  gene¬ 
ral  or  indefinite  form;  and  muft  endeavour  fo  to  con- 
dua  the  reafoning,  that  the  indefinite  magnitudes  may 
at  len-rtK  totally  difappear,  and  leave.a  propofition  al- 
ferting  the  relation  between  determinate  magnitudes; 

°UVor  this  purpofe  Dr  Simfon  frequently  employs- two 
ftatements  of  the  general  hypothefis,  which  he  Compares, 
together.  As  for  inftance,  m  his  analyfis  of  the  lait.po- 
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Vo  ifm.  l  ifra,  he  affumes  not  only  E,  any  point  in  the  hne  > 
- but  alfo  another  point  O,  anywhere  in  the  lame  im^ 

Wis 

carol  be  made  without  tendering  dte  mve«tg«ton  ktng 
and  complicated  ;  nor  is  it  even  neceifary,  for  it  may  be 
avoided  by  having  recourfe  to  Ampler  ponlms,  or  to  h  , 
Tto  propyofitionf  of  the  data.  The  M^ing 
driven  as  an  example  where  this  is  done  with  fome 
difficulty,  but  with  confiderable  advantage  o  1 
regard  to  the  fimplicity  and  ffiortnefs  of  the  demonftr  - 
3  It°vSl  be  pVto  premife  the  Mowing  kmma 
LetAB  (fig.  7-)  be  a  ftraight  lmc,  and  D,  y 
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•AD* 
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and  for*  the  fame  reafon  DE2=:^^‘BD*;  but. 


LL2 


by  the  preceding  lemma, 

.AL‘+^-BL‘+^B- 

LO’+LM’  +  ^DL’ 

fis  L0*4-LM2,  as  to  LG2,  the  fame  ratio  as  DF*  + 
DE2  has  to  DG  ;  let  it  be  that  of  R  to  N,  then  LO’-p. 

lm,_R.LG*;  and  therefore  DE*+DF2  =  ?j-LG*+ 


^.‘AD’+^-BD* 

N  N 


Join  LG  then  by  hypothe- 


An  ^vo  points'  in’ it,  one  of  which  ifis  b«ween  A  ..d  B, 
let  CL  be  any  ftraight  line.  £j--AD*+CL  ^ 
kB-AL*+— fBL'+^’DL*.  Place  CL  perpen¬ 
dicular  to  AB,  and  through  the  points  A, ,  C,  B,  de- 
fcribe  a  circle;  and  let  CL  meet  it  again  in  E,  and  join 
AE,  BE.  Draw  DG  parallel  to  CL,  meeting  A 
and  BE  in  H  arid  G.  Draw  EK  parallel^  AB. 

CL  :  LB  :  :(LA  s  LE:t)  LA2 ;  LAxLE  =  gj-LA* 

T  A 

CL :  LA  : :  (LB  :  LE : :)  LB’ :LBxLE=— — ‘BL*. 

No  w  CL  :  LB  :  :  LA  ;  LE  :  :  (EK)  LD  :  KH,  and 
CL  •  L A  •  •  L  B  :  L  E  : ;  (EK)  LD  :  KG  ;  therefore, 

<  V  imi.  ■  AB  (LD1.  oA  »  Lm  ,  EKxGH; 

— A?-LD2 ;  therefore  _--LA*+  L  t-  CL 
~LD2=ABxLE+EKxGH.  Again,  CL  :  LA  ” 
(LB  :  LE  :  :  DB  :  DG  :  :)  DB*  ;  DBXDG= 

:  DH:  :) 


AB 

N 


•lg-+bnai>l-=|dg 


R 

(DC-- 


DL*  ;  but  DEt+DFI=^-DG1 ;  therefore, 


-DB! 

DA1 


and  CL  :  LB  : :  (LA  :  LE  :  :  DA 


:  DAXDH=^-DA 


1 ;  therefore  H^DA’  + 


D B 2  =  AD  XL  H + D' B X-D G  =  A B ^ ^ 

CL 

GH  ;  wherefore  ^DA2+^DB‘=  ^-LA‘  + 


LB*4-^5.LD 

CL  CL 


CL 
EX 


CL 


LG2)  9  therefore  LG2— LG2  has  to  LL2  a  conflant 
ratio,  viz.  that  of  AB  to  R.  The  angle  DLG  is  there¬ 
fore  a  right  angle,  and  the  ratio  of  .  AB  to  R  that  oi 
equality,  otherwife  LL  would  be  given  in  magnitude, 
contrary  to  the  fuppofition.  LG  is  therefore  given  in 
pofitio/i  and  fince  R :  N  ::  AB :  N  ::  LO2 +LM*  : 
LG?  ;  therefore  the  fquare  of  LG,  and  confequently 
LG,  is  given  in  magnitude.  The  point  G  is  there¬ 
fore  given,  and  alfo  the  ratio  of  LEa  +  LF  to  LG  9 
which  is  the  fame  with  that  of  AB  to  N. 

The  conftru&ion  eafily  follows  from  the  analyfis,  but 
it  may  be  rendered  more  iimple  5  for  fince  AH* :  AB* 

; ;  AL  ;  N,  and  BIC  :  AB2  i  :  BL  :  N ;  therefore  AH 
.  BK2  *  AB- :  :  AB  :  N.  Likewife,  if  AG,  BG,  be 
joined,  AB  :  N  : :  AH*  :  AG*,  and  AB  s  N  :  :  B& : 
BG1 ;  wherefore  AB  ;  N : :  AIG+BK  :  AG +BG 
and  AG*  +  BG’-=ABI;  therefore  the  angle  AGB  is  a 
right  one,  and  AL  :  LG  :  :  LG :  LB.  If  therefore  AB 
be  divided  in  L,  fo  that  AL  :  LB  ; :  AH* :  BIG;  and 
if  LG,  a  mean  proportional  between  AL  and  LB,  be 
placed  perpendicular  to  AB,  G  will  be  the  point  re- 

^  The  ftep  in  the  analyfis,  by  which  a  fecond  mtro- 
dudion  of  the  general  hypothefis  is  avoided,  is  that  in 
which- the  angle  GLL  is  concluded  to  be  a  right  angle; 
which  follows  from  LG2 — GL2,  having  a  given  ratio  to 
LL2,  at  the  fame  timethat  LL  is  of  no  determinate  mag¬ 
nitude.  For,  if  poffible,  let  GLL  be  obtufe  (fig.  6. ), 
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Let  there  be  three  ftraight  lines  AB,  AC,  CB  and  let  the  perpendicular  from  9  to  AB  meet*  mV, 
In  nn  fit  inn  ('fig  e  )  •  and  from  any  point  what-  therefore  V  is  givens  and  fince  GD— LG  —  L D  + 
fver  in  one  of  tliemf'as  d!  let  perpendiculars  be  drawn  2DLXLV  ;  therefore,  by  the  fuppofition,  ED  +  *DL 


ever  in  unc  ui  wuu,  ««  —  r— r.  -  , 

to  the  other  two,  as  DF,  DE,  a  point  G  may  be  found, 
{rich,  that  if  GD  be  drawn  from  it  to  the  point  D,  the 
fquare  of  that  line  ffiall  have  a  given  ratio  to  the  fum  oi 
the  fquare s  of  the  perpendiculars  LF  and  LE,  which 
ratio  is  to  be  found. 

Lraw  AH,  BK  perpendicular  to  BC  and  AC;  and 

in  AB  take  L,  fo  that  AL  :  LB  :  :  AH  :  BK  :  . 
AC2  :  CB2.  The  point  L  is  therefore  given  ;  and  it 
H  be  taken,  fo  as  to  have  to  AL  the  fame  ratio  that 
AB4  has  to  AH2,  N  will  be  given  in  magnitude.  Al- 
fo,  fmce  AH* :  BK* :  :  AL  :  LB,  and  AH  :  AB  :  s 
AL  :  N,  ex  (quo  BK* :  AB’ : :  LB  :  N.  Draw  LO, 
LM  perpendicular  to  AC,  CB ;  E.O.  LM  arc  there- 
fore  given  in  magnitude.  Now,  becaufe  AB  :  U 

AD* :  DF%  N :  LB  : :  AD* :  DF*S  and  DF’rs-j^ 


XLV  muft  have  a  given  ratio  to  LD*  •,  therefore  the 
ratio  of  LD2  to  DLXVL,  that  is,  of  LD  to  VL,  is 
given,  fo  that  VL  being  given  in  magnitude,  LD  is  al¬ 
io  given.  But  this  is  contrary  to  the  fuppofition  ;  tor 
LD  is  indefinite  by  hypothefis,  and  therefore  GLD 
cannot  be  obtufe,  nor  any  other  than  a  right  angle. 
The  conclufion  here  drawn  immediately  from  the  mde- 
termination  of  LD  would  be  deduced,  according  to 
Dr  Simfon’s  method,  by  afluming  another  point  D1 
any  how,  and  from  the  fuppofition  that  GD  *— GL  : 

LLa  :  :  GL2 _ GL2  :  LL2,  it  would  eafily  appear  that 

GLD  muft  be  a  right  angle,  and  the  ratio  that  of  equa- 

Ut  Thefe  porifms  facilitate  the  folution  of  the  general 
problems  from  which  they  are  derived.  For  example,  let 
three  ftraight  lines  AB,  AC,  BC  (fig.  5-)>  be  g^j? 
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Pciifnn  pofition,  ard  alfo  a  point  R,  to  find  a  point  D  in  one  of 
the  given  lines,  fo  that  DE  and  DF  being  drawn  per¬ 
pendicular  to  BC,  AC,  and  DR,  joined  ;  DE^DF2 
may  have  to  DR2  a  given  ratio.  It  is  plain,  that  ha¬ 
ving  found  G,  the  problem  would  be  nothing  more  than 
to  find  D,  fuch  that  the  ratio  of  GDZ  to  DR2,  and 
therefore  that  of  GD  to  DR,  might  be  given,  the  point 
D  being  in  the  circumference  of  a  given  circle,  as  is 
well  known  to  geometers. 

The  fame  porifm  alfo  affifts  in  the  folution  of 
another  problem.  For  if  it  were  required  to  find  D 
fuch  that  DEZ+DF  might  be  a  given  fpace  ;  having 
found  G,  DG'  would  have  to  DE2+DF2  a  given  ra¬ 
tio,  and  DG  would  therefore  be  given  ;  whence  the  fo- 
lution  is  obvious. 

The  connection  of  this  porifm  with  the  impofiible 
cafe  of  the  problem  is  evident ;  the  point  L  being  that 
from  which,  if  perpendiculars  be  drawn  to  AC  and  CB, 
the  fum  of  their  fquares  is  the  leaft  poffible.  For  lince 
DF2+DE2  :  DG1  :  :  L02+LMl  ;  LG* ;  and  fince 
EG  is  lefs  than  DG,  LCPri-LM*  muft  be  lefs  than 
DF2+DE2.  It  is  evident  from  what  has  now  appear¬ 
ed,  that  in  fome  inftances  at  leafl  there  is  a  clofe  con¬ 
nection  between  thefe  propofitions  and  the  maxima  or 
minima ,  and  of  confequence  the  impofiible  cafes  of  pro¬ 
blems.  The  nature  of  this  connection  requires  to  be 
farther  inveftigated,  and  is  the  more  interefting  becaufe 
the  tranfition  from  the  indefinite  to  the  impofiible  cafe 
feems  to  be  made  with  wonderful  rapidity.  Thus  in 
the  firft  propofition,  though  there  be  not  properly 
fpeaking  an  impofiible  cafe,  but  only  one  where  the 
point  to  be  found  goes  off  ad  infinitum ,  it  may  be  re¬ 
marked,  that  if  the  given  point  F  be  anywhere  out  of 
Plite  the  line  KD  (fig.  I.),  the  problem  of  drawing  GB 
CCCX1II  t0  qy  is  always  poffible,  and  admits  of  juff  one 
folution  ;  but  if  F  be  in  DH,  the  problem  admits  of 
no  folution  at  all,  the  point  being  then  at  an  infinite 
affiance,  and  therefore  impofiible  to  be  affigned.  There 
is,  however,  this  exception,  that  if  the  given  point  be 
at  K  in  this  fame  line,  DH  is  determined  by  making 
DK  equal  te  DL.  Then  every  point  in  the  line  DE 
gives  a  folution,  and  may  be  taken  for  the  point  G. 
Here  therefore  the  cafe  of  numberlefs  folutions,  and  of 
no  folution  at  all,  are  as  it  were  conterminal ,  and  fo  clofe 
to  one  another,  that  if  the  given  point  be  at  K  the 
problem  is  indefinite;  but  if  it  remove  ever  fo  little  from 
K,  remaining  at  the  fame  time  in  the  line  DH,  the 
problem  cannot  be  refolved.  This  affinity  might  have 
been  determined  a  priori :  for  it  is,  as  we  have  feen,  a 
general  principle,  that  a  problem  is  converted  into  a  po- 
rtfin  when  one  cr  when  two  of  the  conditions  of  it  ne- 
cefiarify  involve  in  them  fome  one  of  the  reft.  Snp- 
pofe,  then,  that  two  of  the  conditions  -are  exaftly  in* 
that  ftate  which  determines  the  third ;  then  while  they 
remain  fixed  or  given,,  fhould  that  third  one  vary  or 
differ  ever  fo  little  from  the  ftate  required  by  the  other 
two,  a  contradiction  will  enfue  :  therefore  ifr  in  the  hy- 
pothefis  of  a  problem,  the  conditions  be  fo  related  to  one. 
another  as  to  render  it  indeterminate,  a  porifm,  is  pro¬ 
duced  ;  but  if,  of  the  conditions  thus  related  to  one  ano¬ 
ther,  fome  one  be  fuppofed  to  vary,  while  the  others  con¬ 
tinue  the  fame,  an  abfurdity  follows,  and  the  problem 
becomes  impofiible.-  Wherever,  therefore,  any  problem 
admits  both  of  an  indeterminate  and  an  impofiible  cafe, 
it  is  certain,  that  thefe  cafes  are  nearly  related  to  one 


another,  and  that  fome  of  the  conditions  by  which  they 
are  produced  are  common  to  both.”  It  is  fuppofed 
above,  that  two  of  the  conditions  of  a  problem  involve 
in  them  a  third ;  and  wherever  that  happens,  the  con- 
clufion  which  has  been  deduced  will  invariably  take 
place.^  But  a  porifm  may  in  fome  cafes  be  fo  fimple  as 
to.  arife  from  the  mere  coincidence  of  one  condition 
with  another,  though  in  no  cafe  whatever  any  incon- 
fiftency  can  take  place  between  them.  There  are, 
however,  comparatively  few  porifms  fo  fimple  in  their 
origin,  or  that  arife  from  problems  where  the  conditions 
are  but  little  complicated ;  for  it  ufually  happens  that 
a  problem  which  can  become  indefinite  may  alfo  become 
impofiible  ;  and  if  fo,  the  connexion  already  explained 
never  fails  to  take  place. 

Another  fpecies  of  impofiibility  may  frequently  arife 
from  the  porifmatic  cafe  of  a  problem  which  will  affe& 
in  fome  meafure  the  application  of  geometry  to  aflrono- 
my,  or  any  of  the  fciences  depending  on  experiment  or 
obfervation.  For  when  a  problem  is  to  be  refolved  by 
help  of  data  fumifhed  by  experiment  or  obfervation, 
the  firft  thing  to  be  confiaered  is,  whether  the  data  fo 
obtained  be  fufficient  for  determining  the  thing  fought^ 
and  in  this  a  veiy  erroneous  judgment  may  be  formed, 
if  we  reft  fatisfied  with  a  general  view  of  the  fubje<ft;  for 
tho’  the  problem  may  in  general  be  refolved  from  the  data 
with  which  we  are  provided,  yet  tliefe  data  may  be  fo 
related  to  one  another  in  the  cafe  under  confideration, 
that  the  problem  will  become  indeterminate,  and  inftead 
of  one  folution  will  admit  of  an  indefinite  number.  This- 
we  have  already  found  to  be  the  cafe  in  the  foregoing  pro¬ 
pofitions.  Such  cafes  may  not  indeed  occur  in  any  of  the 
practical  applications  of  geometry  ;  but  there  is  one  of 
the  fame  kind  which  has  adlually  occurred  in  aftronom}v 
Sir  Ifaac  Newton,  in  his  Principia ,  has  confidered  a 
fmall  part  of  the  orbit  of  a  comet  as  a  ftraight  line  de- 
feribed  with  an  uniform  motion.  From  this  hypothelis, 
by  means  of  four  obfervations  made  at  proper  intervals 
of  time,  the  determination  of  the  path  of  the  comet  is 
reduced  .to  this  geometrical  problem  :  Four  ftraight 
lines  being  given  in  pofition,  it  is  required  to  draw  a 
fifth  line  aerofs  them,  fo  as  to  be  cut  by  them  into 
three  parts,  having  given  ratios  to  one  another.  Now 
this  problem  had  been  conflru&ed  by  Dr  Wallis  and 
Sir  Chriftopher  Wren,  and  alfo  in  three  different  ways 
by  Sir  Ifaac  himfelf  in  different  parts  of  his  works;  yet 
none  of  thefe  geometers*  obferved  that  there  was  a  par¬ 
ticular  fituation  of  the  lines  in  which  the  problem  ad¬ 
mitted  of  innumerable  folutions  ;  and  this  happens  to- 
be  the  very  cafe  in  which  the  problem  is  applicable  to 
the  determination  of  the  comet’s  path,  as  was  firft  dis¬ 
covered  by  the  Abbe  Bofcovich,  who  was  led  to  it 
by  finding,  that  in  this  way  he  could  never  deter¬ 
mine  the  path  of  a=  comet  with  any  degree  of  cer¬ 
tainty. 

Befides  the  geometrical  there  is  alfo  an  algebraical 
analyfis  belonging  to  porifms ;  which,  however,  does  not 
belong  to  this  place,  becaufe  we  give  this  account  of 
them  merely  as  an  article  of  ancient  geometry;. and  the 
ancients  never  employed  algebra  in  their  inveftigatiens.. 
Mr  Playfair,  profeffor  of  mathematics  in  the  univerfity 
of  Edinburgh,  has  written  a  paper  on  the  origin  and 
geometrical  invefligation  of  porifms,  which  is  publifhed 
in  the  third  volume  of  the  Tranfa&ions  of  the  Royal 
Society  of  Edinburgh,  from  which  this  account  of  the 
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fubieft  is  taken.  He  has  there  promifed  a  fecond  part 
to  his  paper,  in  which  the  algebraical  mveftigation 
of  porifms  is  to  be  confidered.  This  will  no  doubt 
throw  confiderable  light  upon  the  fubjeft,  as  we  may 
readily  judge  from  that  gentleman’s  known  abilities,  and 
from* the  fpecimen  he  has  already  given  us  in  the  firft  part, 
PORK,  the  flefh  of  fwine  killed  for  the  purpofes  of 

food.  See  Sus.  .  * 

The  hog  is  the  only  domeftic  animal  that  we  know 
of  no  ufe  to  man  when  alive,  and  therefore  feems  pro¬ 
perly  defigned  for  fi*>d.  Befides,  as  loathfome  and  ugly 
to  every  "human  eye,  it  is  killed  without  reluaance. 
The  Pythagoreans,  whether  to  preferve  health,  or  011 
account  of  companion,  generally  forbade  the  ufe  of  ani¬ 
mal  food  ;  and  yet  it  is  alleged  that  Pythagoras  referved 
the  ufe  of  hog’s  flefh  for  himfelf.  The  jews,  the 
Egyptians,  &c.  and  other  inhabitants  of  warm  countries, 
and  all  the  Mahometans  at  prefent,  reject  the  ufe  of 
pork.  It  is  difficult  to  find  a  fatisfa&ory  reafon  for  this, 
or  for  the  precept  given  to  the  Jews  refpe&ing  it,  tho’ 
unqueftionably  there  was  fome  good  one  for  it".  The 
Greeks  o-ave  great  commendations  to  tills  food ;  and  Galen, 
though  Indeed  that  is  fufpe&ed  to  be  from  a  particular 
fondnefs,  is  everywhere  full  of  it.  The  Romans  confi¬ 
dered  it  as  one  of  their  delicacies  ;  and  if  fome  of  the 
inhabitants  of  the  northern  climates  have  taken  an  aver- 
fion  to  it,  that  probably  arofe  from  the  uncultivated 
Hate  of  their  country  not  being  able  to  rear  it.  Pork 
is-of  a  very  tender  ftru&ure  ;  increafed  perhaps  from  a 
peculiarity  in  its  ceconomy,  viz.  taking  on  fat  more 
readily  than  any  other  animal.  Pork  is  a  white  meat 
even  in  its  adult  ftate,  and  then  gives  out  a  jelly  in  very 
great  quantity.  On  account  of  its  little  perfpirabihty 
and  tendernefs  it  is  very  nutritious,  and  was  given  for 
that  intention  to  the  athletx.  With  regard  to  its  alka- 
lefcency,  no  proper  experiments  have  yet  keen  made ; 
but  as  it  is  of  a  gelatinous  and  fucculent  nature,  it  is 
»  probably  lefs  fo  than  many  others*  Upon  the  whole, 
Mai.  Med.  it  appears  to  be  -a  very  valuable  nutriment ;  and  the  rea¬ 
fon  is  not  very  obvious  why  it  was  in  fome  countries 
forbid.  It  is  faid  that  this  animal  is  apt  to  be  difeafed ; 
but  why  were  not  inconveniences  felt  on  that  account 
In  Greece  ?  Again,  it  has  been  alleged,  that  as  Paleftine 
would  not  rear  thefe  animals,  and  as  the  Jews  had 
learned  the  ufe  of  them  in  Egypt,  it  was  neceffary  they 
.  ffiould  have  a  precept  to  avoid  them.  But  the  Egyp¬ 
tians  themffilves  did  not  ufe  this  meat ;  and  this  reli¬ 
gious  precept,  indeed,  as  well  as  many  otheis,  feems 
to  have  been  borrowed  from  them.  Poffibly,  as  pork 
is  not  very  perfpirable,  it  might  increafe  the  leprofy, 
which  was  faid  to  be  epidemic  in  Paleftine ;  though 
this  Is  far  from  being  certain. 

PORLOCK,  in. the  county  ofSomerfet  in  England,  is 
a  fmall  fea-port  town  fix  miles  weft  from  Minehead.  This 
whole  parilh,  including  hamlets,  contains  about  110 
houfes,  and  nearly  boo  inhabitants.  The  fituation  of  the 
town  is  very  romantic,  being  nearly  furrounded  on  all 


Cullen 


Moft  of  the  roads  and  fields  are  fo  ftcep,  that  no  carnages  Por  <3 
of  any  kind  can  be  ufed  ;  all  the  crops  are  therefore 
carried  in  with  crooks  on  horfes,  and  the  manure  in 
wooden  pots  called  doff  els*  Many  of  the  poor  are  em¬ 
ployed  in  fpinning  yarn  for  the  Dunfter  matmfa&oiy. 

W.  Long.  3.  32.  N.  Lat.  51.  14* 

PORO.  See  Calauria. 

PORPESSE,  in  ichthyology.  See  Delphinus. 

PORPHYRIUS,  a  famous  Platonic  philofophei ,  was 
born  at  Tyre  in  233,  in  the  reign  of  Alexander  Seve- 
He  was  the  difciple  of  Longinus,  and  became 


the  ornament  of  his  fchool  at  Athens  ;  from  thence  he 
went  to  Rome,  and  attended  Plotinus,  with  whom  he 
lived  fix  years.  After  Plotinus’s  death  he  taught  phi- 
lofophy  at  Rome  with  great  applaufe  ;  and  became  well 
fkilled  in  polite  literature,  geography,  aftronomy,  and 
mufi£.  He  lived  till  the  end  of  the  third  century,  and 
died  in  the  reign  of  Dioclefian.  There  are  ftill  extant 
his  book  on  the  Categories  of  Ariftotle  ;  a  Treatife  on 
Abftinenee  from  Fleffi  j  and  feveral  other  pieces  in 
Greek.  He  alfo  compofed  a  large  treatife  againft  the 
Chriftian  religion,  which  is  loft.  That  work  was  an- 
fwered  by  Methodius  bifhop  of  Tyre,  and  alfo  by  Eu- 
febius,  Apoliinarius,  St  Auguftin,  St  Jerome,  St  Cyril, 
and  Theodoret.  The  emperor  Theodofius  the  Great 
caufed  Porphyrius’s' book  to  be  burned  in  338.  Thofe 
of  his  works  that  are  ftill  extant  were  printed  at  Cam¬ 
bridge  in  1655,  8vo,  with  a  Latin  verfion. 

“"Porphyrius  (fays  Dr  Enfield)  was,  it  muft  be  own¬ 
ed,  a  writer  of  deep  erudition  ;  and  had  his  judgment  and 
integrity  been  equal  to  his  learning,  he  would  have  defer- 
ved  a  diftinguifhed  place  among  the  ancients.  But  neither 
the  fplendor  of  his  di&ion,  nor  the  variety  of  his  reading, 
can  atone  for  the  credulity  or  the  difhonefty  which  fill¬ 
ed  the  narrative  parts  of  his  works  with  fo  many  extra¬ 
vagant  tales,  or  intereft  the  judicious  reader  in  the  ab- 
ftrule  fubtelties  and  myftical  flights  of  his  philofophical 
writings.”  d 

PORPHYRY,  a  genus  of  Hones  belonging  to  the 
order  of  faxa.  It  is  found  of  feveral  different  colours, 
as  green,  deep- red,  purple,  black,  dark-brown,  and 
grey.  Under  the  name  of  porphyry ,  Mr  Kirwan  and 
M.  de  Sauffure  include  thofe  ft  ones  which  contain  ei¬ 
ther  felt-fpar,  fchoerl,  quartz,  or  mica,  with  other  fpeeies 
of  cryftallized  ftone  on  a  filiceous  or  calcareous  ground. 
There  are  a  great  many  different  kinds.  M.  Ferber  de- 
feribes  20  varieties  under  four  fpecies,  but  in  general  it 


is  confidered  with  relation  to  its  ground,  which  is  met 


with  of  the  colours  already  mentioned.  When  the 
ground  is  of  jafper,  the  porphyry  is  commonly  very 
hard  $  the  red  generally  contains  felt-fpar  in  fmall  white 
dots  or  fpecks ;  and  frequently,  together  with  thefe, 
black  fpots  of  fchoerl.  The  green  is  often  magnetic, 
and  is  either  a  jafper  or  fchoerl,  with  fpots  of  quartz. 
Sometimes  a  porphyry  of  one  colour  contains  a  frag¬ 
ment  of  another  of  a  different  colour.  Thofe  that  have 
chert  for  their  ground  are  fufible  per  fe .  The  calca- 


1  own  is  v ci  y  1  uiiicuitic,  v  r  ,  r  1  • 

fides,  except  toward  the  fea,  by  fteep  and  lofty  hills, inter-  reous  porphyry  confiits  of  quartz,  felt-lpar,  and  mica, 
fefted  by  deep  vales  and  hollow  glens.  Some  of  the-  hills  in  feparate  grains,  united  by  a  calcareous  cement ;  and, 

are  beautifully  wooded,  and  contain  numbers  of  wilddeer.  laftly,  the  micaceous  porphyry  confiits  ot  a  greemltv 

J  -  ....  -- -  ground,  in  which  red  felt-fpar  and 


The  valleys  are  very  deep  and  pi&urefque;  the  iid.es  be¬ 
ing  fteep,fcarred  with  wild  rocks,  and  patched  witti  woods 

and  foreit  rubs.  Some  of  them  are  well  cultivated 
and  ftudi  with  villages  or  fingle  fairos  and  cottages, 
although  agriculture  here  is  very  imperfe&ly  underftood. 


grey  micaceous 
greeniffi  ioap-rock.are  inferted. 

The  porphyry  of  the  ancients  is  a  moft  elegant  mafs 
of  an  extremely  firm  and  compact  ftrudture,  remarkably 
heavy,  and  of  a  fine  ttroftg  purple,  variegated  more  or 

lefs 
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LSlL'  fcfg  with  pale  red  and  white;  Its  purple  is  of  all  degrees,  tor  Francefco  Tadda  gave  his  tools  fuch  an  admirable  Porphyry 

Irom  the  claret-colour  to  that  of  the  violet ;  and  its  va-  hardnefs  and  fo  fine  a  temper,  that  he  performed  fome  11 

negations  are  rarely  difpofed  m  veins,  but  fpots,  fome-  veiy  exquifite  works  with  them  ;  particularly  our  Sa 

times  jery  fmall,  and  at  others  running  into  large  blotch-  viour’s  head  in  demi- relievo,  and  Cofmo’s  head  and  hi- 


Port. 
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,  - his 

duchefs’s.  The  very  hair  and  beard,  how  difficult  fo- 
ever,  are  here  well  conduced  ;  and  there  is  nothing  of 
the  kind  fuperior  to  it  in  all  the  works  of  the  ancients  ; 
but  the  fecret  appears  to  have  died  with  him.  The 
French  have  difcovered  another  mode  of  cutting  por¬ 
phyry,  viz.  with  an  iron  faw  without  teeth,  and  grez, 
a  kind  of  free  ftone  pulverized,  and  water.  The  au¬ 
thors  of  this  invention  fay,  that  they  could  form  the 
whole  contour  of  a  column  hereby  if  they  had  matter  to 
work  on.  Others  have  propofed  to  harden  tools  fo  as 
to  cut  porphyry,  by  fleeping  them  in  the  juice  of  the 
plant  called  bear's  beech  or  brankurfine .  See  Birch’s 
Hiji.  R.  S.  vol.i.  p.  238.  vol.  ii.  p.  73,  &c.  Mr  Boyle 
fays,  that  he  caufed  porphyry  to  be  cut  by  means  of 
emery,  fteel  faws,  and  water  ;  and  obferves,  that  in  his 
time  the  Englifh  workmen  were  ignorant  of  the  man¬ 
ner  of  working  porphyry,  and  that  none  of  them  would 
undertake  to  cut  or  polifh  it.  See  his  Works  abr.  vol.  i. 
p.  1 1 1. 

Da  Cofta  fuppofes,  and  perhaps  with  reafon,  that 
the  method  ufed  by  the  ancients  in  cutting  and  engra- 
ving  porphyry  was  extremely  fimple,  and  that  it  was 
performed  without  the  aid  of  any  fcientific  means  that 
are  now  loft.  He  imagines,  that,  by  unwearied  dili¬ 
gence,  and  with  numbers  of  common  tools  at  great  ex¬ 
pence,  they  rudely  hewed  Or  broke  the  ftone  into  the 
intended  figure,  and  by  continued  application  reduced 
them  into  more  regular  defigns  ;  and  that  they  com¬ 
pleted  the  work  by  polifhing  it  with  great  labour,  by 
the  aid  of  particular  hard  fands  found  in  Egypt.  And 
he  thinks,  that  in  the  porphyry  quarries  there  were 
layers  of  grit  or  loofe  difun ited  particles,  analogous  to 
the  porphyry,  which  they  carefully  fought  for,  and  ufed 
for  this  work.  See  Nat.  Hi}},  of  Fo/fils,  p.  285. 
PoRPHYRY-Shell ,  a  fpecies  of  Murex. 

PORPITES,  the  Hair-button  stone,  in  natural 
hiftory,  a  name  given  by  authors  to  a  fmall  fpecies  of 
foflil  coral;  which  is  ufually  of  a  rounded  figure  con- 
fiderably  flatted,  and  ftriated  from  the  centre  everyway 
to  the  circumference.  Thefe  are  of  different  fizes  and 
of  different  colours,  as  greyifh,  wliitifh,  brownifh,  or 
art  of  foftening  the  porphyry 7  though  it  is  probable  bluifh^and  are  ufually  found  immerfed  in  ftone.  See 
that  time  and  air  have  contributed  to  increafe  its  hard-  Plate  CC.  . 

nefs.  Mr  Addifon  fays,  lie  faw  a  workman  at  Rome  PORPUM,  the  Leek  ;  a  fpecies  of  plants,  belong- 
cutting  porphyry;  but  his  advances  were  extremely  ing  to  tlu  genus  of  Allium. 

flow  and  almoft  infenfible.  The  Italian  fculptors  work  PORT,  a  harbour,  river,  or  haven,  formed  either  by 
the  pieces  of  old  porphyry  columns  ttill  remaining  (for  nature  or  art  to  receive  and  fheltef  fhippmg  from  the 
the  porphyry  quarries  are  long  fince  loft)  with  a  brafs  ftorms  and  waves  of  the  open  lea. 
faw  without  teeth.  With  this  faw,  emery,  and  water. 


es.  It  is  lefs  fine  than  many  of  the  ordinary  marbles ; 
but  it  excels  them  all  in  hardnefs,  and  is  capable  of  a 
moft  elegant  polifh.  It  is  ftill  found  in  immenfe  ftrata 
in  Egypt.  The  hard  red-lead  coloured  porphyry,  va¬ 
riegated  with  black,  white,  and  green,  is  a  moft  beauti¬ 
ful  and  valuable  fub fiance.  It  has  the  hardnefs  and  all 
the  other  characters  of  the  oriental  porphyry  ;  and  even 
greatly  excels  it  in  brightnefs,  and  in  the  beauty  and 
variegation  of  its  colours.  It  is  found  in  great  plenty  in 
the  ifland  of  Minorca;  and  is  well  worth  importing,  being 
greatly  fuperior  to  all  the  Italian  marbles.  The  hard, 
pale -red  porphyry,  variegated  with  black,  white,  and 
green,  is  of  a  pale  flefh-colour  ;  often  approaching  to 
white.  It  is  variegated  in  blotches  from  half  an  inch  to 
an  inch  broad.  It  takes  a  high  polifh,  and  emulates  all 
the  qualities  of  the  oriental  porphyry.  It  is  found  in' 
immenfe  ftrata  in  Arabia  Petrcea,  and  in  the  Upper 
Egypt ;  and  in  feparate  nodules  in  Germany,  England, 
and  Ireland. 

Ficoroni  takes  notice  of  two  exquifitely  fine  columns 
of  black  porphyry  in  a  church  at  Rome.  In  Egypt 
there  are  three  celebrated  obelifks  or  pillars  of  porphy¬ 
ry,  one  near  Cairo  and  two  at  Alexandria.  The  French 
call  them  aguglias ,  and  in  England  they  are  called  Cleo¬ 
patra's  needles . 

The  art  of  cutting  porphyry,  pra&ifed  by  the  an¬ 
cients,  appears  now  to  be  loft.  Indeed  it  is  difficult 
to  conceive  what  tools  they  ufed  for  fafhioning  thofe 
huge  columns  and  other  porphyry  works  in  fome  of  the 
ancient  buildings  in  Rome.  One  of  the  moft  confi- 
derable  of  thefe,  ftill  entire,  is  a  tomb  of  Conftantia,  the 
emperor  Conftantine’s  daughter.  It  is  in  the  church  of 
St  Agnes,  and  is  commonly  called  the  tomb  of  Bacchus. 
In  the  palace  of  the  Thuilleries  there  is  alfo  a  buft  of 
Apollo  and  of  twelve  emperors,  all  in  porphyry.  Some 
ancient  pieces  feeni  to  have  been  wrought  with  the  chif- 
fel,  others  with  the  faw,  others  with  wheels,  and  others 
gradually  ground  -down  with  emery.  Yet  modern  tOQls 
will  fcarce  touch  porphyry.  Dr  Lifter  therefore  thinks*, 
that  the  ancients  had  the  fecret  of  tempering  fteel  better 
than  we  ;  and  not,  as  fome  imagine,  that  they  had  the 


they  rub  and  wear  the  ftone  with  infinite  patience. 
Many  perfons  have  endeavoured  to  retrieve  the  ancient 
art,  and  particularly  Leon  Baptifta  Alberti ;  who, 
fearching  for  the  neceffary  materials  for  temper,  fays, 
he  found  goats  blood  the  beft  of  any  :  but  even  tins 
availed  not  much  ;  for  in  working  with  duffels  tem¬ 
pered  with  it,  fparks  of  fire  came  much  more  plenti¬ 
fully  than-  pieces  of  the  ftone.  The  fculptors  were 
thus,  however,  able  to  make  a  flat  or  oval  form  ;  but 
could  never  attain  to  any  thing  like  a  figure. . 

In  the  year  1 555,  Cofroo  de  Medicis  is  faid  to  have 
diftilled  a  water  from  certain  -herbs,  with  which  his  fculp- 
Vol.  XV.  Part  II. 


Artificial  ports  are  thofe  which  are  either  formed  by 
throwing  a  ftrong  mound  or  rampire  acrofs  the  har¬ 
bour’s  mouth  to  fome  ifland  or  rock,  or  ere&ing  two 
long  barriers,  which  ftretch  from  the  land  on  each  fide 
like  arms  or  the  horns  of  a  crefcent,  and  nearly  inclofe 
the  haven  }  the  former  of  thefe  are  called  mole-heads  and 
the  latter  piers. 

Port,  is  alfo  a  name  given  on  fome  occafions  to  the 
larboard  or  left  fide  of  the  fhip,  as  in  the  following  m- 
ftances.  Thus  it  is  faid,  “  the  fhip  heels  to  port,”  /.  e. 
ft  oops  or  inclines  to  the  larboardTide.  “  Top  the  yard 
to  port !”  the  order  to  make  the  larboard  extremity  of 
a  yard  higher  than  the  other.  “  Port  the  helm  !”  the 
v  0  c  E  order 
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Port,  order  to  put  the  helm  over  to  the  larboard-fide  of  the 
v— r'  veffel.  In  all  thefe  fenfes  this  phrafe  appears  intended 

to  prevent  any  miftakes  happening  from  the  fimilarity 
of  founds  in  the  words  Jlarboard  and  larboard ,  particu¬ 
larly  when  they  relate  to  the  helm,  where  a  mifappre- 
henfion  might  be  attended  with  very  dangerous,  confe- 

quences.  ,  .  '  -  .  c 

Ports,  the  embrafures  or  openings,  in  the.  tide  ot  a 
fhip  of  war,  wherein  the  artillery  is  ranged  in  batteiy 
upon  the  decks  above  and  below. 

The  ports  are  formed  of  a  fufficient  extent  to  point 
and  fire  the  cannon,  without  injuring  the  (hip's  fide  by 
the  recoil ;  and  as  it  ferves  no  end  to  enlarge  them  be¬ 
yond  what  is  neceffary  for  that  purpofe,  the  (hipwnghts 
have  eftablifhed  certain  dimenfions,  by  which  they  are 
cut  in  proportion  to  the  fize  of  the  cannon.  . 

The  ports  are  {hut  in  at  fea  by  a  fort  of  hanging- 
doors  called  the  port-lids  ;  which  are  fattened  by  hinges 
to  their  upper  edges,  fo  as  to  let  down  when  the  can¬ 
non  are  drawn  into  the  fhip.  By  this  means  the  water 
is  prevented  from  entering  the  lower  decks  in  a  turbu¬ 
lent  fea.  The  lower  and  upper  edges  of  the  ports  are 
always  parallel  to  the  deck,  fo  that  the  guns,  when  le¬ 
velled  in  their  carriages,  are  all  equally  high  above  the 
lower  extremity  of  the  ports,  which  is  called  the  port- 

cells.  < 

Port,  is  alfo  a  ftrong  wine  brought  from  rort-a- 
port,  and  alfo  called  Porto  and  Oporto- 

Pour  of  the  Voice y  in  mufic,  the  faculty  or  habit  of 
making  the  fiiakes,  paftages,  and  diminutions,  in  which 
the  beauty  of  a  fong  or  piece  of  mufic  confitts. 

PoRr -Crayon ,  a  pencil-cafe,  which  is  ufually  four  or 
five  inches  long,  and  contrived  fo  as  that  the  pencil  may 
Hide  up  and  down.  Its  infide  is  round,  and  its  outfide 
is  fometimes  filed  into  eight  fides  or  faces,  on  which  are 
drawn  the  fe&or-lines  ;  fometimes  it  is  made  round  both 
without-fide  and  within,  and  has  its  length  divided  into 
inches  and  parts  of  inches. 

PoRT-Fire ,  a  compofition  for  fetting  fire  to  powder, 
&c.  Port-fires  are  frequently  ufed  by  artillery  people 
in  preference  to  matches ;  and  they  are  diftinguifoed 
into  wet  and  dry  port -fires.  The  compofition  of  the 
former  is  faltpetre  four,  futphur  one,  and  mealed  powder 
four.  When  thefe  materials  are  thoroughly  mixed  and 
fitted,  the  whole  is  to  be  moiflened  with  a  little  linfeed 
oil,  and  rubbed  between  the  hands  till  all  the  oil  is  im¬ 
bibed  by  the  compofition.  The  preparation  for  dry 
port-fires  is  faltpetre  four*  fulphur  one,  mealed  powder 
two,  and  antimony  one.  Thefe  compofitions  are  dri¬ 
ven  into  fmall  paper  cafes,  to  be  ufed  whenever  necef¬ 
fary* 

PoRT^aux-Prune,  fo.  called  by  the  Trench,  is  a  coun¬ 
try  on  the  coatt  of  Africa,  to  the  north  of  the  ifland 
of  Madagafcar.  It  is  a  rich  country,  and  fertile  in  rice 
and  paftures ;  it  is  inhabited  only  by  the  negroes,  who 
are  an  induftrious  good  fort  of  people^  but  very  fuper- 
ftitious.  There  are  no  towns,  but  feveral  villages,  and 
they  have  fome  cuttoms  which  feem  to  incline  to  Ju¬ 
daism. 

PoRT^Jackfoti,  in  New  Holland.  See  New  Holland9 
#°  7,  See..  #  . 

Port -Royal ,  a  fea-port  town  in  the  ifiand  of  Jamaica. 
It  was  once  a  place  of  the  greatett  riches  and  importance 
in  the  Weft  Indies:  but  in  1692  it  wasdeftroyed  by  an 
earthquake,  in  1702  by  fire,  in  J722  by  an  inundation 
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of  the  fea,  and  in  1744  it  fuffered  greatly  by  a  hurri¬ 
cane.  It  is  now  reduced  to  three  ftreets,  a  few  lanes, 
and  about  200  houfes.  It  contains  the  royal  navy-yard 
for  heaving  down  and  refitting  the  king  s  fhips  ;  the 
navy-hofpital,  and  barracks  for  a  regiment  of  foldiers. 

The  fortifications,  which  are  very  extenfive,  being  in 
excellent  order*  and  having  been  lately  ftrengthened’ 
with  many  additional  works,  it  may  be  faid  to  vie  in- 
point  of  ftrength  with  any  fortrefs  in  the  king’s  domi¬ 
nions.  The  harbour  is  one  of  the  beft  in  the  world, 
and  1000  fhips  may  ride  therein,  fecurc  from  every 
wind  that  can  blow.  It  is  fix  miles  eaft  of  Spaniih- 
town,  and  as  much  by  water  fouth-eaft  of  Kingtton.. 

W.  Long.  76. 40.  N.  Lat.  18.  c. 

PoRT-Royaly  an  ifland  in  Noith  America,  on  the  coatt 
of  South  Carolina,  which,  with  the  neighbouring  con¬ 
tinent,  forms  one  of  the  moft  commodious  harbours  in 
the  Britilh  plantations.  It  is  15  miles,  in  length  ;  and 
the  town  on  the  north  Ihore  is.  called  Beaufort .  W- 
Long.  80. 10.  N.  Lat.  31.  40. 

PoRr-Royaly  the  name  of  two  monafteries  of  Cifter- 
tian  nuns  in  the  diocefe  of  Paris  ;  the  one  near  Chev- 
reufe,  at  the  diftance  of  five  leagues  from  Paris,  called 
Port- Royal  of  the  Fields  ;  and  the  other  in  Paris,  in  the 
fuburbs  of  St  James. 

The  nuns  of  the>  former  of  thefe  monafteries.  proving 
refractory,  were  difperfed ;  when  many  ecclefiaftics,  and: 
others,  who  were  of  the  fame  fentiments  as  thefe  reli¬ 
gious,  retired  to  Port-Royal,  took  apartments  there* 
and  printed  many  books.  Hence  the  name  of  Port- 
Royalijls  was  given  to  all  their  party,  and  their  books 
were  called  books  of  Port-Royal :  from  hence  we  fay 
the  writers  of  Port-Royal,  Mefiieurs  de  Port- Royal,  and 
the  tranfiations  and  grammars  of  Port- Royal. 

PORTA*  or  Vena  Porta^  in  anatomy,  a  large  vein, 
diftributed  through,  the.  Kver  in  the  manner  of  an  ar¬ 
tery*  See  Anato.my,  n°  g6. 

PoRTA-Angufla  (anc.  geog*)*  mentioned  only  by- 
Ptolemy  ;  a  town  of  the  Vaccaei  in  the  Hither  Spain 
thought  by  fome  to  be  Torre  £>uemada,  in  Old  Caftile 
by  others  Los  Vahafes ,  a;  village  between  Burgos  and 
Torre  Quemada. 

PORT^E-RomanA:  (anc.  geog.),  according  to 
Pliny,  Romulus  left  but  three,  or  at  moft  four*  gates  of 
Rome  ;  afterwards*  on  enlarging  the  Pomoeria,  or  com- 
pafs  of  the  city,  they  amounted  to  37. 

PORTAL,  in  architecture,  a  little  gate- where  there 
are  two  gates  of  a  different  bignefs alfo  a  little  fquare 
corner  of  a  room  cut  off  from  the  reft  by  the  wainfeot* 
and  forming  a  ffiort  paffage  into  the  room.  The  fame 
name  is  alfo  fometimes  given  to  a  kind  of  arch  of  join¬ 
ers  work  before  a  door. 

PORT  ATT,  or  a  Crofs  Portate ,  in  heraldry,  a  crofs 
which  does  not  ftaad  upright,  as  croffes  generally  do  * 
but  lies  acrofs  the  efouteheon  in  bend,  as  if  it  were  car¬ 
ried  on  a  man’s  fhoulder. 

PORTCULLICE,  in  fortification,  is  anaffemblage 
of  feveral  large  pieces  of  wood*  joined  acrofs  one  ano¬ 
ther  like  a  harrow,  and  each  pointed  with  iron  at  the 
bottom.  They  are  fometimes  hung  over  the  gate-way 
of  old  fortified  towns*  ready  to  let  down  in  cafe  of  fur- 
prife,  when  the  gates  could  not  be  font- 

PORTER,  a  kind  of  malt-liquor  which  differs  from 
ale  and  pale  beer,  in  its  being  made  with  high  dried 
malt.  See  Ale,  Beer,  and  Brewing*  *  * 
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PORT-Glasgow.  See  Glasgow,  n°  io. 
PORTGREVE,  orPoRTGRAVE,  was  anciently  the 
principal  magillrate  iu  ports  and  ctluer  maritime  towns. 
The  word  is  formed  from  the  Saxon  port ,  “  a  port  or 
other  town  and  geref,  “  a  governor.” — It  is  fome- 
t  imes  alfo  written  port-reve. 

Camden  obferves,  that  the  chief  magillrate  of  Lon¬ 
don  was  anciently  called  port-greve  :  inllead  of  whom, 
Richard  I.  ordained  two  bailiffs  ;  and  foon  afterwards 
King  John  granted  them  a  mayor  for  their  yearly  ma- 
gillrate. 

PORTICI,  a  palace  of  the  king  of  Naples,  fix 
miles  from  that  capital.  It  has  a  charming  fituation, 
on  the  fea-fide,  near  mount  Vefuvius.  It  is  enriched 
with  a  vail  number  of  fine  ftatucs,  and  other  remains 
of  antiquity,  taken  out  of  the  ruins  of  Herculaneum. 

The  mufeum  confifts  of  16  rooms,  in  which  the  dif¬ 
ferent  articles  are  arranged  with  very  great  tafte.  The 
floors  are  paved  with  Mofaic,  taken  from  the  recovered 
towns,  and  the  walls  of  the  court  are  lined  with  inferip- 
tions.  Befides  bulls,  ffatues,  medals,  intaglios,  lamps, 
.and  tripods,  there  is  fcarcely  an  article  ufed  by  the  an¬ 
cients  of  which  a  fpecimen  may  not  be  feen  in  this  mu- 
.feum.  “  But  the  moll  valuable  room  is  the  library) 
from  the  numerous  manufeript  rolls  which  it  contains. 
What  a  field  is  here  for  conjc&ure  !  what  room  for 
’hope!  Among  this  ineftiniabie  collection,  how  many 
great  works  are  there,  of  which  even  the  names  are 
now  unknown  1  how  many  Unbroken  volumes,  whofe 
very  fragments,  preferved  in  the  writings  of  the  ancient 
fcholialls,  convey  to  us  moral  improvement,  information, 
and  delight  !  perhaps  all  the  dramatic  pieces  of  Menan¬ 
der  and  Philemon  ;  perhaps,  nay,  certainly,  the  loll  De¬ 
cades  of  Livy  ;  for  it  is  impoffible  to  fuppofe,  that  a- 
mong  fo  many  rolls,  the  moll  admired  hillory  of  the 
people  who  poffeffed  them  is  not  to  be  found  :  what  pri¬ 
vate  library  in  Britain,  is  without  the  bed  hidories  of 
England  l  But  how  I  tremble  for  their  fituation,  as 
Portici"  is  built  on  the  lava  that  overwhelmed  Hercula¬ 
neum  !  How  I  tremble  too  for  the  indifference  ©f  the 
king  of  Naples  towards  this  invaluable  treafurc,  in 
which  all  the  moll  enlightened  people  of  Europe  are 
deeply  interefted  !  When  I  firll  faw  them,  I  had  no  idea 
of  what  they  were,  as  they  refemble  wooden  truncheons 
burnt  almoll  to  charcoal.  They  are  fo  hard  and  bottle, 
that  the  greatell  caution  mull  be  ufed  in  removing 
them,  left  they  crumble  to  dull ;  neverthelefs,  an  inge¬ 
nious  friar  of  Genoa,  named  Raggio,  undertook  to  un¬ 
roll  them;  and  by  a  mod  curious,  though  tedious  pro- 
cefs,  fo  far  fucceeded,  as  to  tranferibe  three  Greek  1  rea- 
tifes  on  Philofopliy  and  Mafic  ;  but  finding  (as  I  hear) 
no  other  encouragment  than  his  falary,  which  was  but 
little  more  than  you  pay  fome  of  your  fervants,  the 
work  was  unhappily  difeontinued.  Were  thefe  manu- 
feripts  in  England,  they  would  not  long  remain  a  fecret 

to  the  world/’  .  ,  c  .. 

PORTICO,,  in  archite&ure,  a>md  oi  gallery  on 
the  ground ;  or  a  piazza  encompaffed  with  arches  fup- 
ported  by  columns,  where  people  walk  undercovert. 
The  roof  is  ufually  vaulted,  fometimes  flat.  I  he  an¬ 
cients  called  it  lacunar.  Though  the  word  portico  be 
derived  from  porta,  “  gate,  door  yet  xt  is  applied 
to  any  difpofxtion  of  columns  which  form  a  gallery, 
without  any  immediate  relation  to  doors  or  gates 
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lomon’s  temple,  which  formed  the  atrium  or  coilrt,  and  Portifi 
encompaffed  the  fan&uary  ;  that  of  Athens,  built  for  the  Portlanr<,| 
people  to  divert  themfelves  in,  and  wherein  the  philofo-  v 
phers  held  their  difputes  and  converfations,  (fee  Porch  ) ; 
and  that  of  Pompey  at  Rome,  raifed  merely  for  magni¬ 
ficence,  coniilling  of  feveral  rows  of  columns  fupport- 
ing  a  platform  of  vaft  extent ;  a  draught  whereof, 

Serlio  gives  us  in  his  antique  buildings.  Among  the 
modern  porticoes,  the  moff  celebrated  is  the  piazza 
of  St  Peter  of  the  Vatican. — That  of  Covent-Garden, 

London,  the  work  of  Inigo  Jones,  is  alfb  much  ad¬ 
mired* 

PORTII.  See  Pompeii. 

PORTLAND,  a  peninfula  in  Dorfetffiire,  of  great 
ftrength  both  by  nature  and  art,  being  furrounded  with 
inaccefiible  rocks,  except  at  the  landing-place,  where, 
there  is  a  ftrong  caitle,  called  Portland  cajlle ,  built  by 
king  Henry  VIII.  There  is  but  one  church  in  the 
ifiand ;  and  that  (lands  fo  near  the  fea,  that  it  is  often 
in  danger  from  it.  It  is  now  chiefly  noted  for  the  free- 
done  which  is  found  there,  and  which  is  greatly  em¬ 
ployed  in  London,  and  other  parts  of  England,  for 
building  the  fineft  dru&ures.  St  Paul’s  church,  in  par¬ 
ticular,  was  built  therewith.  W.  Long.  2.  35.  N.  LaU 
5°.  30. 

The  following  cudom  at  Portland  is  worthy  of  no¬ 
tice.  “  While  I  was  looking  over  the  quarries  at  Port¬ 
land  (fays  Mr  Smeaton),  and  attentively  confidering  the 
operations,  obferving  how  foon  the  quarrymen  would 
cut  half  a  ton  of  fpawls  from  an  unformed  block,  and 
what  large  pieces  flew  off  at  every  droke  ;  how  fpeedily 
their  blows  followed  one  another,  and  how  inceffantly 
they  purfued  this  labour  with  a  tool  of  from  18  to  20 
pound  weight ;  I  was  naturally  led  to  view  and  confider 
the  figure  of  the  operative  agent ;  and  after  having  ob- 
ferved,  that  by  far  the  greated  number  of  the  quarry- 
men  were  of  a  very  robud  hardy  form,  in  whofe  hands 
.the  tool  I  have  mentioned  feemed  a  mere  play-thing, 

I  at  lad  broke  out  with  furprife,  and  inquired  of  my 
guide,  Mr  Roper,  where  they  could  poffibly  pick  up 
fucli  a  fet  of  dout  fellows  to  handle  the  level,  winch  in 
their  hands  feemed  nothing  ?  for  I  obferved,  that  in  the 
fpace  of  15  minutes,  they  would  knock  off  as  muck 
wade  matter  from  a  mafs  of  done,  as  any  of  that  occu¬ 
pation  I  had  ever  feen  before  would  do  in  an  hour.  Says 
Roper,  ‘  we  do  not  go  to  fetch  thofe  men  from  a  didance, 
they  are  all  born  upon  the  ifiand,  and  many  of  them 
have  never  been  farther  upon  the  main  land  than  to 
Weymouth.’  I  told  him,  I  thought  the  air  of  that 
ifiand  mud  be  very  propitious,  to  furnifii  a  breed  of 
men  fo  particularly  formed  for  the  bufinefs  they  follow¬ 
ed.  <  The  air  (lie  replied),  though  very  fliavp  from  our 
elevated  fituation,  is  certainly  very  healthy  to  working 
men  ;  yet  if  you  knew  how  thefe  men  are  produced, 
you  would  wonder  the  lefs ;  for  all  our  marriages  here 
are  produ&ive  of  children.’  On  defiring  an  explana¬ 
tion  how  this  happened,  he  proceeded:  ‘  Our  people 
here,  as  they  are  bred  to  hard  labour,  are  very  early  in 
a  condition  to  marry  and  provide  for  a  family ;  they  in¬ 
termarry  with  one  another,  very  rarely  going  to  the 
main-land  to  feek  a  wife  ;  and  it  has  been  the  cudom  ol 
the  ifiand,  from  time  immemorial,  that  they  never  mar¬ 
ry  till  the  woman  is  pregnant.’  But  pray  (find H 
does  not  this  fubjeft  you  to  a  great  number  of  badards  . 


without  any  immediate  relation  to  doom  or  gates  X  he  ges  not  -  ■ kind  of  fickleneflx 
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PortLnL  \n  thelr  attachments  that  Englishmen  are  fulled  to  ? 

and,  in  confequence,  does  not  this  produce  many  incon¬ 
veniences  ?  4  None  at  all  (replies  Roper),  for  previous  to 
Tiiy  arrival  here,  there  was  but  one  child  on  record  of 
the  parilh  regifter  that  had  been  born  a  baftard  in  the 
compafs  of  150  years.  The  mode  of  courtfhip  here  is, 
that  a  young  woman  never  admits  of  the  ferious  ad- 
dreffes  of  a  young  man,  but  on  fuppofition  of  a  tho¬ 
rough  probation.  When  She  becomes  with  child,  fhe 
tells  her  mother,  the  mother  tells  her  father,  her  father 
tells  his  father,  and  he  tells  his  fon,  that  it  is  then  pro¬ 
per  time  to  be  married.’  But  fnppofe,  Mr  Pvoper, 
flie  does  not  prove  to  be  with  child,  what  happens  then  ? 
Do  they  live  together  without  mam  age  ?  or,  if  they 
1‘eparate,  is  not  this  fuch  an  imputation  upon  her,  as  to 
prevent  her  getting  another  fnitor  ?  4  The  cafe  is  thus 
managed  (anfvvered  my  friend),  if  the  woman  does  not 
prove  with  child  after  a  competent  time  of  courtihip, 
they  conclude  they  ar£  not  deftined  by  Providence  for 
each  other  ;  they  therefore  feparate  ;  and  as  it  is  an  efta- 
blifhed  maxim,  which  the  Portland  women  obferve  with 
great  ftri&nefs,  never  to  admit  a  plurality  of  lovers  at 
one  time,  their  honour  is  noway  tarnifhed  :  fhe  juft  as 
foon  (after  the  affair  Is  declared  to  be  broke  off)  gets 
another  fuitor,  as  if  fhe  bad  been  left  a  widow,  or  that 
nothing  had  ever  happened,  but  that  fhe  had  remained 
an  immaculate  virgin.’  But  pray,  Sir,  did  nothing 
particular  happen  upon  your  men  coming  down  from 
London  ?  4  Yes  (fays  he)  our  men  were  much  ftruck, 
and  mightily  pleafed  with  the  facility  of  the  Portland 
ladies,  and  it  was  not  long  before  fever al  of  the  women 
proved  with  child  ;  but  the  men  being  called  upon  to 
marry  them,  this  part  of  the  leffon  they  were  uninftruc- 
ted  in ;  and  on  their  refufal,  the  Portland  women  arofe 
to  ftone  them  out  of  the  ifland  ;  infomuch,  that  thofe 
few  who  did  not  ehoofe  to  take  their  fweethearts  for  bet¬ 
ter  or  for  nvorfe^  after  fo  fair  a  trial*  were  in  reality  ob¬ 
liged  to  decamp  ;  and  on  this  occafion  fome  few  baftards 
were  born  :  but  lince  then  matters  have  gone  on  accord¬ 
ing  to  the  ancient  cuftom.” 

PORTLAND  vase,  a  celebrated  funeral  vafe  which 
was  long  in  poffeflion  of  the  Baberini  family ;  but  which 
was  lately  purchafed  for  1000  guineas  by  the  Duke  of 
Portland,  from  whom  it  has  derived  its  prefent  name. 
Its  height  is  about  ten  inches,  and  its  diameter  where 
broadeft  fix.  There  are  a  variety  of  figures  upon  it  of 
moil  exquilite  workmanfhip,  in  bas  relief  of  white  opake 
glafs,  raifed  on  a  ground  of  deep  blue  glafs,  which  ap¬ 
pears  black  except  when  held  againft  the  light.  It  ap¬ 
pears  to  have  been  the  work  of  many  years,  and  there 
are  antiquarians  who  date  its  production  feveral  centuries 
before  the  Chriftian  era;  fince,  as  has  been  faid,  fculpture 
was  'declining  in  excellence  in  the  time  of  Alexander 
the  Great. 

Refpe&ing  the  purpofe  of  this  vafe,  and  what  the  fi¬ 
gures  on  it  were  meant  to  reprefent,  there  have  been  a 
variety  of  conjectures,  which  it  is  not  our  bufinefs  to 
*  Zoves  of  enumerate.  We  think  with  Dr  Darwin*  that  it  was  not 
the  Plants,  made  for  the  afhes  of  any  particular  perfon  deceafed  ; 

and  therefore  that  the  fubjedf  of  its  embelliftiments  is 
not  a  private  hiftory,  but  of  a  general  nature.  But  we 
are  not  fure  that  he  is  right  in  conjecturing  it  to  repre¬ 
fent  a  part  of  the  Eleufmian  myfteries ;  becaufe  that 
conjecture  depends  on  Warburton’s  explanation  of  the 
6th  book  of  the  iEneid,  which  docs  not  now  command 


that  refpeCt  which  it  did  when  it  was  firfl  propofed.  Portland 
We  fhall  therefore  give  a  fhort  account  of  the  feveral  ^oujs 
figures,  without  noticing  any  of  the  theories  or  con-  J / 

jeCtures  that  have  been  made  about  them. 

In  one  compartment  three  exquifite  figures  are  placed 
on  a  ruined  column,  the  capital  of  which  is  fallen,  and 
lies  at  their  feet  among  other  disjointed  ftones  :  they  fit 
under  a  tree  on  loofe  piles  of  ftone.  The  middle  figure 
is  a  female  in  a  reclining  and  dying  attitude,  with  an 
inverted  torch  in  her  left  hand,  the  elbow  of  which  fup- 
ports  her  as  fhe  finks,  while  the  right  hand  is  raifed 
and  thrown  over  her  drooping  head.  The  figure  on 
her  right  hand  is  a  man,  and  that  on  the  left  a  woman, 
both  fupporting  themfelves  on  their  arms,  and  apparent¬ 
ly  thinking  intenfely.  Their  backs  are  to  the  dying 
figure,  and  their  faces  are  turned  to  her,  but  without 
an  attempt  to  affift  her.  On  another  compartment  of 
the  vafe  is  a  figure  coming  through  a  portal,  and  go¬ 
ing  down  with  great  timidity  into  a  darker  region, 
where  he  is  received  by  a  beautiful  female,  who  ftretclies 
forth  her  hand  to  help  him:  between  her  knees  is  a 
large  and  playful  ferpent.  She  fits  with  her  feet  to* 
wards  an  aged  figure,  having  one  foot  funk  into  the 
earth,  and  the  other  raifed  on  a  column,  with  his  chin 
refting  on  his  hand.  Above  the  female  figure  is  a  Cupid 
preceding  the  firft  figure,  and  beckoning  him  to  ad¬ 
vance.  This  firft  figure  holds  a  cloke  or  garment, 
which  he  feems  anxious  to  bring  with  him,  but  which 
adheres  to  the  fide  of  the  portal  through  which  he 
has  paffed.  In  this  compartment  there  are  two  trees, 
one  of  which  bends  over  the  female  figure  and  the  other 
over  the  aged  one.  On  the  bottom  of  the  vafe  there 
is  another  figure  on  a  larger  fcale  than  the  one  we  have 
already  mentioned,  but  not  fo  well  finifhed  nor  fo  eleva¬ 
ted.  This  figure  points  with  its  finger  to  its  mouth. 

The  drefs  appears  to  be  curious  and  cumberfome,  and 
above  there  is  the  foliage  of  a  tree.  On  the  head  of  the  fi¬ 
gure  there  is  a  Phrygian  Cap:  it  is  not  eafy  to  fay  whe¬ 
ther  this  figure  be  male  or  female.  On  the  handles  of 
the  vafe  are  reprefented  two  aged  heads  with  the  ears 
of  a  quadruped,  and  from  the  middle  of  the  foreheads 
rifes  a  kind  of  tree  without  leaves :  thefe  figures  are  in 
all  probability  mere  ornaments,  and  have  no  connection- 
with  the  reft  of  the  figures,  or  the  ftory  reprefented  on 
the  vafe. 

PORTLANDIA,  in  botany:  A  genus  of  the  mo- 
nogynia  order,  belonging  to  the  pentandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  with  thofe 
of  which  the  order  is  doubtful.  The  corolla  is  eleva¬ 
ted- and  funnel-fhaped;  the  anthers  are  longitudinal^, 
the  capfule  pentagonal,  and  retufe  at  top  ;  bilocular,  and 
crowned  with  apentaphyllous  calyx. 

There  are  two  fpecies,  viz.  the  grandiflora  and  hex- 
andra  ;  the  former  of  which  has  been  particularly  de- 
feribed  by  Dr  Browne,  who  has  alfo  given  a  good  figure 
of  it.  It  has  frequently  flowered  in  the  royal  garden  at 
Kew,  and  in  Dr  Pitcairn’s  at  Iflington. 

The  external  bark  is  remarkably  rough,  furrowed,, 
and  thick  ;  it  has  no  tafte.  The  inner  bark  is  very 
thin,  and  of  a  dark  brown  colour.  Its  tafte  is  bitter 
and  aftringent,  and  its  virtues  are  the  fame  as  thofe  of 
the  Jefuit’s  bark.  Infufed  in  fpirits  or  wine  with  a 
little  orange-peel,  it  makes  an  excellent  ftomachic  tine-- 
ture. 

PORT-LoviS;  is  a  ftrong  town  of  France,  in  Bre-- 

tagne^ 


Port, 

Porto. 
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tagn c,  in  the  diocefe  of  Vannes,  with  a  citadel  and  a 
good  harbour.  It  was  fortified  by  Louis  XIII.  from 
whom  it  derived  its  name.  It  was  a  Ration  for  part  of 
the  royal  navy  and  the  Eaft  India  {hips  belonging  to 
France.  It  is  feated  at  the  mouth  of  the  river  Blavet, 

27  miles  weft  of  Vannes.  W.  Long.  3.  18.  N.  Lat, 

47.  40. 

PoRT-Mahon See  Minorca. 

PORTO.  See  Oporto. 

PoKTo-Be'b,  a  town  of  North  America,  fituated  in 
N.  Lat.  9.  -3.  W.  Long.  79.  45.  clofe  to  the  fea,  on  the 
declivity  of  a  mountain,  which  furrounds  the  whole  har¬ 
bour.  This  harbour  is  fo  large,  deep,  and  fafe,  that 
Columbus,  who  firft  difcovered  it,  gave  it  the  name 
of  Porto-Bello ,  or  the  “  Fine  Harbour, which  is  now 
commonly  ufed  to  denote  the  town.  The  number  of 
the  houfes  is  about  130  ;  moil  of  them  of  wood,  large 
and  fpacious,  forming  one  long  ftreet  along  the  ftrand, 
with  other  fmaller  ones  crofting  it.  Hie  governor  of 
the  town  is  always  a  gentleman  of  the  army,  fubordi- 
nate  to  the  prefident  of  Panama  ;  but  having  under 
him  the  commandants  of  the  forts  that  defend  the  har¬ 
bour.  At  the  eaft  end  of  the  town,  on  the  road  to 
Panama,  is  a  place  called  Guinea ,  where  all  the  negroes 
of  both  fexes,  whether  flaves  or  free,  have  their  habi¬ 
tations.  This  place  is  very  much  crowded  when  the 
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not  chooling  to  refide  in  a  place  fo  extremely  unhealthy, 
and  fatal  even  to  the  lives  of  the  natives.  Ulloa  tells  ~ 
us,  that  the  cattle  brought  hither  from  Panama  or 
Carthagena,  lofe  their  flefh  fo  faft  in  the  beft  paftures, 
as  to  become  fcarce  eatable :  he  allures  us  alfo,  that 
neither  horfes  nor  aftes  are  bred  here.  The  heat,  in¬ 
deed,  is  exceftive  ;  and  the  torrents  of  rain  are  fo  dread¬ 
ful,  fudden,  atid  impetuous,  that  one  not  accuftomed 
to  them  would  imagine  a  fecond  deluge  was  coming. 
Thefe  torrents  are  alfo  accompanied  with  frightful 
tempefts  of  thunder  and  lightning,  the  awfulnefs  of  the 
feene  being  heightened  by  the  repercuftions  from  the 
mountains,  and  the  {hrieks  and  bowlings  of  multitudes 
of  moukeys  of  all  kinds  which  inhabit  the  furrounding 
woods. 

Frelh  water  pours  down  in  ftreams  from  the  moun¬ 
tains,  fome  running  without  the  town,  and  others  crofs- 
ing  it.  Thefe  waters  are  very  light  and  digeftive  ; 
qualities  which  in  other  countries  would  be  very  valu¬ 
able,  but  are  here  pernicious,  producing  dyfenteries, 
which  the  patient  feldom  furvives.  However,  thefe 
rivulets,  formed  into  refervoirs,  ferve  the  purpofes  of 
bathing,  which  is  here  found  to  be  very  conducive 
to  health. 

As  the  forefts  almoft  border .  on  the  houfes  of  the 
ftreets,  tygers  often  make  incurfions  into  the  ftreets- 


Pono.. 


galleons  are  here,  moft  of  the  inhabitants  of  the  town  during  the  night,  carrying  off  fowls,'  dogs,  and  other 
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quitting  their  houfes  entirely  for  the  fake,  of  letting 
.  them  ;  while  others  content  themfelves  with  a  fmall 
part,  in  order  to  make  money  of  the  reft.  The  Mu- 
lattOes  and  other  poor  families  alfo  remove  either  to 
Guinea,  or  to  cottages  already  erected  near  it,  or  built 
on  the  occafion.  Great  numbers  of  artificers  likewife 
who  flock  to  Porto-Bello  from  Panama  to  work  at 
their  refpe&ive  callings  during  the  fair,  lodge  in  Guinea 
for  cheapnefs.  Towards  the  fea,  in  a  large  traft  be¬ 
tween  the  town  and  Gloria  caftle,  barracks  are  ere&ed, 


domeftic  animals,  and  fometimes  even  children  have 
fallen  a  prey  to  them.  Befides  the  fnares  ufually  laid 
for  them,  the  Negroes  and  Mulattoes,  who  fell  wood  in 
the  forefts  of  the  mountains,  are  very  dexterous  in  en¬ 
countering  them  ;  and  fome,  for  a  Render  reward,  even 
feek  them  in  their  retreats. 

The  town  of  Porto-Bello,  which  is  thinly  inhabited 
by  reafon  of  its  noxious  air,  the  fcarcity  of  proviiions, 
and  the  barrennefe  of  the  foil,  becomes,  after  the  arri¬ 
val  of  the  galleons,  one  of  the  moft  populous  towns  in 


in  moft  of  which  the  {hips  crews  keep  ft  alls  of  fweet-  the  world.  He  who  had  feen  it  quite  empty,  and 
meats,  and  other  kinds  of  eatables,  brought  from  Spain;  erery  place  wearing  a  melancholy  afpeft,  would  be 
but  at  the  conclufion  of  the  fair,  when  the  {hips  put  to 
fea,  all  thefe  buildings  are  taken  down,  and  the  town 
returns  to  its  former  tranquillity  and  emptinefs.  In 
I739>  the  harbour  was  defended  by  a  caftle  and  two 
forts;  which  were  all  demolilhed. by  admiral  Vernon, 
who,  with  fix  (hips  only,  made  himfelf  mafter  of  this 
port.  The  country  about  Porto-Bello  is  over-run  with 


filled  with  aftonifhment  to  fee  the  buftling  multitudes 
in  the  time  of  the  fair,  when  every  houfe  is  crowded, 
the  fquares  and  ftreets  encumbered  with  bales  of  mer- 
chandife  and  chefts  of  gold  and  filver,  the  harbour 
full  of  {hips  and  veffels,  fome  loaded  with  provifions- 
from  Carthagena,  a fid  others  with  the  goods  of  Perur 
as  cocoa,  Jefuit  ’s  bark,  Vicuna  wool,  and  bezoar  ftones  ; 
^  "  '  nptraM.  fnrPftc  excent  aTeVval-  and  this  town,  at  all  other  times  detefted  for  its  delete- 

mountains  and  impenetr g  rious  qualities,  becomes  the  ftaple-of  the  riches  of  the 

leys,  in  which  are  foI«e  ^atte  ‘  •  dift-  fi(hed  Qld  and  New  World,  and  the  feene  of  one  of  the  moft 

.mountains  that  furroundt  e  J ■  {  .  .  confiderable  branches  of  trade  in  the  umverfe.  For- 

ehano-e  of  weather.  Its  top  is  always  covered  with 
clouds,  Of  a  denfity  and  darknefs  feldom  feen  in  thole 
cf  the  atmofpliere.  When  thefe  clouds  thicken,  m- 


as  a  long  ftay  in  fuch  a  fickly  place  extremely  affe&ed 
the  health  of  the  traders',  liis  Catholic  majefty  tranf- 
mitted  an  order  that  the  fair  ftiould  not  laft  above  40 

and  fink  below  **  £*£ 

tion,  it  is  a  fure  f.gn  of  a  tempeft  ;  while,  on  the  other  «g><*  on  «*r  ,  ^  cJntry  t0  Peru  .  and  ac- 

hand,  their  clearnefs  and  afeent^  as  certainly  cordinJly,  theSCommodore  of  the'  galleons  has  orders 

the  approach  of  fair  weather.  Iheie  c  g  rP.Pmhark  them,  and  return  to  Carthagena;  but. 

fudden  and  frequent  here.  The  fummit  o  e  mot  -  virtue  0f  a  compaft  between  the  mer- 

tain  is  fcarce  ever  clear  from  clouds  t  and  w  P'  chantg  of  bo?h  kingdoms,  and  ratified  by  the  king,  no 

pens,  it  is  only,  as  it  were,  foi  an  m  *  •  ?,  ,,  qDanifh  trader  is  to  fend  his  goods,  on  liis  own  account, 

the  time  of  the  fair,  all  the  inhabitants  of  Porto-Bello  °  The  Englifti  were  formerly  al- 

do  not  amount  to  3000;  half  of  whom  are  Indians  annually  to  this  fair,  which  tum- 

Mulattoes,  or  Negroes ;  the  Spaniards  of  any  fubftance  lowed  to  tenu  V  >  ~ 


ed 


See  Paint- 


with  water-colours,  crayons,  paftils,  &c. 
ing,  p.  641. 

PORTREE,  is  a  (mail  village,  containing  a  church 
and  a  very  few  houfes,  with  an  excellent  bay  and  a  good 
harbour,  in  the  Ifle  of  Sky.  “  The  entrance  of  the 
bay  (Mr  Knox  tells  us)  reprefents  agreeable  landfcapes  uurm 
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Vort<s  ed  to  great  account ;  and,  whilft  the  afiiento  contract  traits,  when  as  large  as  the  life,  are  ufuallv  painted 
Portrait.  fubfiftedf  either  with  the  Englifli  or  the  French,  one  of  oil-colours  ;  fometimes  they  are  painted  in  miniature 
y-- -  ■  tjiejr  pn*ncJpal  factories  was  at  Porto-Bello. 

PoRTO-Farina ,  a  port  about  12  miles  from  Cape 
Carthage,  in  the  bay  of  Tunis,  where  formerly  the  large 
vefiels  belonging  to  the  bey  were  fitted  out,  and  laid  up 
on  their  return  from  a  cruize.  This  harbour  is  fafe 
from  the  weather,  and  opens  into  a  large  lake,  formed  ,  x  < 

by  the  Mejerdah,  which  runs  through  into  the  fea. —  on  both  Tides,  with  excellent  pafture. 

The  north- weft  wind,  which  blows  right  upon  the  fhore,  ‘  The  bay  of  Portree  (fays  Mackenzie),  off  the 
together  with  the  foil  brought  down  by  the  river,  which  houfes,  is  an  exceeding  good  harbour  for  a- few  fhipsof 

XT*1  r  - h . -  -v-  any  fize  ;  it  is  well  fheltered,  the  ground  good,  the 

depth  from  five  to  14  fathoms,  and  nothing  to  fear  co¬ 
ming  in  but  a  rock,  about  half  a  cable’s  length  from 
Airderachig  Point,  on  the  ftarboard  as  you  enter  the 
anchorage,  part  of  which  is  always  above  water.’  It 
is  the  only  port  or  harbour  to  a  very  confiderable  divi¬ 
sion  of  Sky,  on  the  eaft  fide.  From  this  opening  to  the 
northern  extremity,  a  courfe  of  20  miles,  the  fhore  is 
one  continued  line  of  lofty  .rocks,  where  no  fhip  can  find 
refuge  in  the  mildeft  weather,  and  where  inevitable  dan¬ 
gers  await  the  mariners  in  rough  weather. 

“  James  V.  of  Scotland  and  feveral  of  his  nobility  land¬ 
ed  here,  when  they  made  the  tour  of  the  Hebrides  in 
1535  ;  from  which  circumftance,  this  fine  bay  has  got 
the  honourable  name  of  Per  tree*” 

Mr  Knox  tells  us,  “  that  the  country  round  this  vil¬ 
lage,  though  mountainous,  is  well  inhabited ;  it  raifes 
much  grain,  and  many  cattle.  Here  the  late  Sir  James 
Macdonald  had  marked  out  the  lines  of  a  town ;  and  go¬ 
vernment,  it  is  faid,  promifed  to  aflift  him  in  the  work 
with  500  1.  ;  but  the  death  of  that  gentleman  put  an  end 
to  thefe  promifing  appearances,  and  matters  remain  in 
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has  the  fame  quality  as  the  Nile  of  overflowing  its 
banks,  has  formed  a  bar,  fo  that  only  fmall  veffels  can 
now  enter.  It  is  Hill  the  arfenal  where  the  naval  ftores 
are  kept.  E.  Long.  10.  16.  N.  Lat.  37.  12. 

PoRTo-Farraio ,  a  handfome  town  of.  Italy,  in  the 
ifle  of  Elba,  with  a  good  citadel.  It  is  very  ftrong,  and 
feated  on  a  long,  high,  fteep  point  of  land,  to  the  weft 
of  the  bay  of  the  fame  name,  which  has  two  forts.  It 
belongs  to  the  great  duke  of  Tufcany,  who  always 
keeps  a  good  garrifon  there.  E.  Long.  IO.  37.  N. 

Lat.  48.  55. 

Porto- Longon°,  a  fmall  but  very  ftrong  town  of  I- 
taly,  and  in  the  ifle  of  Elba,  with  a  good  harbour,  and 
a  fortrefs  upon  a  rock  almofl  inaccefiible.  The  king 
of  Naples  has  a  right  to  put  a  garrifon  therein,  though 
tthe  place  belongs  to  the  prince  ofv  Piombino.  It  is 
feated  on  the  eaft  end  of  the  ifland,  eight  miles  fouth- 
weft  of  Piombino.  E.  Long.  10.  10,  N.  Lat.  42.  52. 

PoRTO-Santo ,  an  ifland  of  the  Atlantic  Ocean,  on 
the  coaft  of  Africa,  and  the  leaft  of  thofe  called  the 
Madeiras.  It  is  about  1 5  miles  in  circumference,  and 
produces  but  little  corn  ;  however,  there  are  oxen  and 
wild  hogs,  and  a  vaft  number  of  rabbits.  There  are  Jlatu  quo. 


trees  which  produce  the  gum  or  refin  called  dragon's 
blood ;  and  there  is  likewife  a  little  honey  and  wax, 
which  are  extremely  good.  It  has  no  harbour,  but 
.good  mooring  in  the  road.  It  belongs  to  the  Portu- 
guefe,  and  is  300  miles  weft  of  the  coaft  of  Africa. 
W.  Long.  16.  20.  N.  Lat.  32.  58. 

PoRTo-Seguro,  a  government  of  South  America,  on 
the  eaftern  coaft  of  Brafil ;  bounded  on  the  north  by 
the  government  of  Rio-dos-Hilios,  on  the  eaft  by  the 
North  Sea,  on  the  fouth  by  the  government  of  Spiritu- 
Santo,  and  on  the  weft  by  the  Tupicks.  It  i§  a  verY 
fertile  country,  and  the  capital  town  is  of  the  fame 
name.  It  is  built  on  the  top  of  a  rock,  at  the  mouth 
of  a  river,  on  the  coaft  of  the  North  Sea,  and  is  in¬ 
habited  by  Portuguefe.  W.  Long.  38.  50.  S.  Lat. 
17.  o. 

PoRTo-VecchiOy  is  a  fea-port  town  of  Corfica,  in  the 
Mediterranean  Sea,  feated  on  a  bay  on  the  eaftern 
coaft  of  the  ifland.  It  is  1 2  miles  from  Bonifacio,  and 
40  north  of  Sardinia.  E.  Long.  9.  20.  N.  Lat. 
41.  42. 

PoRTo-Venereo,  is  a  town  of  Italy,  on  the  coaft  of 
Genoa,  at  the  entrance  of  the  gulph  of  Spetia.  It  is 
feated  on  the  fide  of  a  hill,  at  the  top  of  which  there  is 
a  fort.  It  has  a  very  good  harbour,  and  is  45  miles 
fouth-eaft  of  Genoa.  E.  Long.  9.  38.  N.  Lat.  44.  5. 

PORTRAIT,  or  Portraiture,  in  painting,  the 
reprefentation  of  a  perfon,  and  efpecially  of  a  face,  done 
from  the  life.  I11  this  fenfe  we  ufe  the  term  portrait- 
painting,  in  contradiftin&ion  to  hijlory-painting ,  where 
a  refemblance  of  perfons  is  ufually  difregarded.  Por- 
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PORTSMOUTH,  a  fea-port  town  in  Hampfhire, 
with  one  of  the  molt  fecure  and  capacious  harbours  in 
England,  being  defended  by  a  numerous  artillery,  both 
on  the  fea  and  land-fide,  and  very  good  fortifications. 
A  great  part  of  the  royal  navy  is  built  here  ;  and  here 
are  fome  of  the  fineft  docks,  yards,  and  magazines  of 
naval  ftores,  in  Europe.  It  is  feated  in  the  ifle  of 
Portfey,  being  furrounded  by  the  fea  except  on  the 
north  fide,  where  there  is  a  river  which  runs  from  one 
arm  of  it  to  the  other.  It  is  much  reforted  to  on  ac¬ 
count  of  the  royal  navy,  whofe  nfual  rendezvous  is  at 
Spithead,  which  is  at  the  eaft  end  of  the  ifle  of  Wight, 
and  oppofite  to  Portfmouth.  There  is  a  draw-bridge 
over  the  river,  and  it  has  always  a  good  garrifon.  It 
is  governed  by  a  mayor,  1  2  aldermen,  and  burgeflfes, 
and  fends  two  members  to  parliament.  It  has  one 
church,  and  two  chapels,  one  in  the  garrifon,  and  one 
in  the  Common,  for  the  ufe  of  the  dock,  and  others, 
befides  feveral  meeting-houfes  of  the  diflenters.  The 
houfes  of  Portfmouth  amount  to  about  2000,  and  the 
inhabitants  to  about  12,000.  W.  Long.  1.  1.  N.  Lat. 

5°.  47.  . 

The  town  is  fuppofed  to  receive  its  name  from  Port, 
a  famous  Saxon  chieftain,  who,  A.  D.  501.  landed 
here  with  his  two  fons.  It  made  a  confiderable  figure 
in  the  time  of  the  Saxons  5  and  from  the  utility  of  its 
fituation,  was  highly  favoured  by  all  our  monarchs  of 
the  Norman  line.  It  was  incorporated,  and  became  alfo 
a  parliamentary  borough.  I11  the  reign  of  Edward  III. 
it  was  in  a  very  flourifhing  ftate  ;  but,  A.  D.  1338, 
in  the  very  fame  reign,  was  burned  by  the  French, 

when 
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when  that  monarch,  which  was  afterwards  ratified  by 
king  Richard  II.  forgave  the  inhabitants  a  debt,  and 
remitted  their  fee-farm  for  1  o  years  ;  within  which 
fpace  they  fo  recovered  themfelves,  as  to  equip  a  fqua- 
droiij  which  failed  into  the  mouth  of  the  Seine,  funk 
two  fhips,  and  brought  away  a  great  booty.  The 
fingular  excellence  of  its  port,  and  the  convenience  of 
fitting  out  fleets  from  thence  in  the  time  of  a  French 
war,  induced  Edward  IV.  to  think  of  fortifying  it, 
as  he  aftually,  in  fome  meafnre,  did  ;  which  fortifi¬ 
cations  were  farther  carried  on  by  Richard  III.  But 
king  Henry  VII.  was  the  firft  who  fettled  a  garrifon 
therein  ;  which  was  increafed,  and  the  place  made 
ftill  ftronger,  in  the  reign  of  Henry  VIII.  who  had  a 
great  dock  there,  wherein  was  built  the  He  nr)’  Grace 
de  Dien,  which  was  the  larged  (hip  in  the  navy  of  his 
time.  The  fame  monarch,  remarkably  attentive  to 
the  fecurity  of  all  maritime  places,  built  what  is  now 
called  South-Sea  Cnjlfe ,  for  the  proteftion  of  this.-— • 
The  improvements  made  here  in  the  reign  of  Eli¬ 
zabeth  were  much  fuperior.to  all  thefe.  King  Charles  II. 
after  his  refloration,  direfted  great  alterations,  efla- 
blifhed  new  docks  and  yards,  railed  feveral  forts,  and 
fortified  them  after  the  modern  manner  ;  which  works 
were  augmented  under  his  brother’s  reign.  Notwith- 
ftanding  this,  king  William  direfted  likewife  frefli  alte¬ 
rations  and  additions  ;  and  fucceeding  princes,  following 
his  example,  have,  at  a  large  expence,  extended  thefe 
fortifications,  and  taken  in  a  vaft  deal  of  ground  :  fo  that 
it  is  at  prefent,  as  the  importance  of  the  place  deferves, 
the  moft  regular  fortrefs  in  Britain  ;  and,  as  it  cannot 
be  effectually  attacked  by  fea,  may  be  juftly  eileemed 

impregnable.  .  r  ,T 

Portsmouth,  the  largeff  town  in  the  Hate  of  New 
Hampfhire  in  North  America.  It  Hands  on  the  fouth- 
eaft  fide  of  Pifcataqua  river,  about  two  miles  from  the 
Tea,  and  contains  about  600  houfes,  and  4400  inhabi¬ 
tants.  The  town  is  handfomely  built,  and  pleafantly 
fituated.  Its  public  buildings  are,  a  court- houfe,  two 
churches  for  Congregationalifls,  one  for  Episcopalians, 
and  one  other  houfe  for  public  worfhip.  Its  harbour 
is  one  of  the  fincft  on  the  continent,  having  a-fufficient 
depth  of  water  for  veffels  of  any  burthen.  It  is  defend¬ 
ed  againft  ftorms  by  the  adjacent  land,  in  fuch  a  man¬ 
ner,  as.  that  (hips  may  fecurely  ride  there  inanyfeafon 
of  the  year.  Befides,  the  harbour  is  fo  well  fortified  by 
nature,  that  very  little  art  will  be  neceffary  to  render  it 
impregnable.  Its  vicinity  to  the  fea  renders  it  very 
convenient  for  naval  trade.  A  hght-houfe,  with  a 
Angle  light,  Hands  at  the  entrance  of  the  harbour. 

PORTSOY,  is  a  handfome  fea-port  town,  fituated 
on  a  fmall  promontory  running  into  the  fea,  on  the  fouth 
fide  of  the  Murray  Frith,  in  Scotland,  about  fix  m.les 
from  Cullen,  and  feven  weft  from  Banff.  It  fends  out 
feveral  fifhing  veffels,  particularly  for  the  Hebnde  white 
fifhery,  and  exports  a  confiderable  quantity  of  grain. 
A  rnanufa&ure  of  ftocking  and  fewmg  thread  is  alfo 

carried  on  to  a  confiderable  amount  for  the  L°ndon  and 
Nottingham  markets.  In  the  neighbourhood  is  a  ftra- 
turn  of  marble,  of  a  dark  greemlh  colour,  in  which,  it 
is  faid  the  curious  fubftan.ce  called  asbestos,  or  earth- 
flax  has  been  found.  From  the  albeftos  a  fort  of  in- 
combuftible  cloth  is  made  which  is  purged  by  throw- 
ing  it  into  the  fire.  W.  Long.  2.  5.  N.  Lat.  57.50. 

Portugal,  the  moft  wefterly  kingdom  of  Eu- 
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rope,  bounded  on  the  weft  and  fouth  by  the  Atlantic  Portugal 
Ocean,  and  on  the  eaft  and  north  by  Spain  ;  extending  of 

about  310  miles  in  length,  and  150  in  breadth.  Spain  and 

By  modern  writers,  we  find  this  country  conftantly  Portugal, 
ftyled  in  Latin  Lufitama  ;  and  it  is  certain,  that  an-  1  . 

ciently  a  country  of  Spain  went  by  that  name  ;  but  it  Boun  anes? 
does  not  by  any  means  appear  that  the  country  called 
by  the  ancients  Lufitama  had  the  fame  boundaries 
with  the  modern  kingdom  of  Portugal.  Before  An-- 
guftus  Caefar,  Lufitania  feems  to  have  been  bounded 
on  the  north  by  the  ocean,  and  on  the  fouth  by  the  ri¬ 
ver  Tagus  ;  by  which  means  it  comprehended  all  Ga¬ 
licia,  and  excluded  two  of  tlie  fix  provinces  of  Portu¬ 
gal.  But  in  the  more  drift  and  reftrained  fenfe  of 
the  word,  it  was  bounded  on  the  north  by  the  Du- 
rius,  now  the  Douro,  and  on  the  fouth  by  the  river 
Anas,  now  the  Guadiana-;  in  which  fenfe  it  was  not 
quite  fo  long  as  modern  Portugal,  but  confiderably 
broader.  a 

Tlie  commonly  received  opinion  with  regard  to  the^T™0 
etymology  of  the  word  Portugal \  is,  that  a  great  mim-  °ame# 
ber  of  Gauls  landed  at  Porto,  or  Oporto,  whence  it 
received  the  name  of  Portus  Gallorumy  or  the  Port  of 
the  Gauls  ;  arid  in  procefs.of  time  that  name  gradually 
extended  over  the  whole  country,  being  foftened,  or 
rather  fhortened,  into  Portugal.  But  the  time  when 
this  event  happened,  the  reafon  why  thefe  Gauls  came 
thither,  and  what  became  of  them  afterwards,  are  all 
particulars,  which  lie  buried  in  oblivion.  It  is  alleged* 
however,  that,  upon  an  eminence  which  overlooks  the 
mouth  of  the  river  Douro,  there  flood  an  ancient  town 
called  Cale ,  ftrong  and  well  peopled,  but  ill  feated  for 
trade  and  this  occafioned  the  conftrnftion  of  a  lower 
town  or  hamlet,  which  was  called  Portus  Cale ,  that 
is,  the  haven  of  Cale  ;  and,  in  procefs  of  time,  Por- 
tucalia _  At  length,  becoming  fo  confiderable  as  to 
merit  an  epifcopal  chair,  the  bifhops  fubferibed  them¬ 
felves,  as  the  records  of  ancient  councils  teftifv,  For - 
tucalenfesy  and  the  name  of  the  city  was  transferred  to 
the  diocefe.  It  is  true,  that  thefe  bifhops  afterwards 
chano-ed  their  title,  and  fubferibed  themfelves  iV/w- 
enfes9  that  is,  bifhops  of  Porto .  But  the  fafts  juft  men¬ 
tioned  are  aftually  recorded  in  authentic  hiftories  ;  and 
as  the  diocefe  of  Portucalia  contained  in  a  great  meafure 
that  little  country  in  which  the  fovereignty  originally 
began,  the  name  extended  itfelf,'  together  with  the  ac- 
qnifitions  of  the  fovereigns,  and  has  remained  to  the 
kingdom,  though  the  diocefe  itfelf  has  changed  its  name, 
and  pofiibly  on  that  very  account,  .  $ 

Portugal,  though  even  yet  but  a  fmall  kmgdom,  Originally, 
was  originally  much  fmaller.  The  Spanifh  and  Por-fmall 
tuguefe  hiftorians  agree,  that  Don  Alonfo,  king 
Leon  and  Caftile,  and  Ion  to  Don  Ferdinand  the 
Great,  beftowed  his  daughter  Donna  Therefa  in  mar¬ 
riage  upon  an  illuftrious  ftranger,  Don  Henry,  and 
eave  him  with  her  the  frontier  province  which  he  had 
conquered  from  the  Moors,  fmall  indeed  in  extent, 
but  excellently  fituated,  and  fo  pleafaiit  and  fertile, 
that  it  has  fometimea  been  ftyled  Medulla  Hfpamca 
or  the  marrow  of  Spain.  To  this  territory  was  added 
the  title  of  Count ;  but  authors  are  much  divided  about 
the  time  that  this  ftranger  came  into  Spam,  and  who 
he  was.  However,  the  authors  of  the  Univerfal  Hi- 
florv  make  it  pretty  evident,  that  he  was  a  grandfon 
of  Robert  the  firft  duke  of  Burgundy.  The  manner  m 
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»Poffw*a\  -Which  he  obtained  the  principality  above-mentioned  is  bishop  of  Braga,  who  had  not  efpoufed  her  caufe  fo  1 

v -  related  as  follow?  :  warmly  as  {he  had  expe&ed.  The  bifliop,  however,  , 

The  king,  Don  Alonfo,  apprehenfive  that  his  fuc-  was  quickly  delivered  by  a.buM  from  the  pope,  who  alfo 

cefs  in  taking  the  city  of  Toledo  would  bring  upon  threatened  the  kingdom  with  an  interdi&  ;  and  this  was 

him  the  whole  force  of  the  Moors,  fent  to  demand  the  firft  remarkable  offence  which  Therefa  gave  her 

affiftance  from  Philip  I.  of  France,  and  the  duke  of  fubje&s. 

Burgundy,  whofe  daughter  he  had  married.  Plis  re-  Soon  after  this,  Queen  Urraca  died,  and  all  diffe- 
queft  was  granted  by  both  princes ;  and  a  numerous  rences  were  amicably  fettled  at  an  interview  between 
body  of  troops  was  fpeedily  colle£ed  for  his  fervice,  at  Therefa  and  Don  Alonfo  Raymond,  who  fucceede^  to 
whofe  head  went  Raymond  count  of  Burgundy,  Hen-  the  kingdom  of  Caftile.  But,  in  1126,  the  king  of 
ry  younger  brother  of  Hugh  duke  of  Burgundy,  Ray-  Caftile  being  obliged  to  march  with  the  whole  ftrength 
mond  count  of  Tholoufe,  and  many  others.  They  of  his  dominions  againft  his  father-in-law  the  king  of 
arrived  at  the  court  of  Don  Alonfo  in  the  year  1087,  Navarre  and  Arragon,  Therefa  too*,  the  opportunity 
where  they  were  received  and  treated  with  all  poflible  of  again  feizmg  upon  Buy  j  but  the.  king  foon  return- 
marks  of  efteem  ;  and  having  in  the  courfe  of  two  or  ing  withra  fuperior  army,  (he  was  again  obliged  to  aban- 
three  years  £iven  great  proofs  of  their  courage  and  don  her  conqueft.  But  the  greateft  misfortune  which 
condua,  the  king  refolved  to  bellow  his  only  daugh-  befel  this  princefs,  was  a  quarrel  with  her  own  fon  Don 
ter  named  Urraca ,  then  a  mere  child,  being  at  mod  Alonfo  Enriquez.  .  It  does  not  appear  indeed  that 
in  her  ninth  year,  upon  Raymond  count  of  Burgundy,  Therefa  had  given  him  any  juft  caufe  of  offence ;  but  it 
and  aftigned  them  the  province  of  Galicia  for  the  fup-  is  certain  that  a  civil  war  enfued,  in  which  the  queen  s 
Henry  of  port  of  their  dignity.  About  four  years  after,  Don  forces  were  totally  defeated,  and  {he  herfelf  made  prifon- 

Burgur.dy  Alonfo  being  very  defirohs  to  exprefs  his  gratitude  to  er,  in  which  fituation  {he  continued  during  the  remam- 

the  firft  He nry  of  Burgundy,  gave  him  in  marriage  a  natural  der  of  her  life.  6 

count  of  dau  hter  0f  his,  born  while  he  remained  in  exile  at  To-  Enriquez  having  thus  attained  to  the  free  and  full  Don  A- 

Portugal.  whofe  name  was  Donna  Tkerefa.  and  upon  this  poffeffion  of  his  dominions,  made  feveral  attempts  upon  ^  swart 

marriage,  he  gave  up  in  full  property  the  country  which  fome  places  in  Galicia,  but  without  fuccefs  ;  fo  that  lie  an(j 
has  been  already  mentioned.  was  at  laft  conftrained  to  make  peace  with  Alonfo  king  ^  ag  of 

The  new  Sovereign,  with  his  confort,  fixed  their  re-  of  Caftile  and  Leon,  who  had  affumed  the  title  of  Em-  CaffilCc. 
fidence  in  the  town  of  Guimaraez,  pleafantly  fituated  prror  of  the  Spains  ;  the  more  efpecially  as  his  dominions 
on  the  banks  of  the  river  Ave.  The  remains  of  an  happened  to  be  at  that  time  invaded  by  the  Moors.— 

nncient  palace  belonging  to  their  fuccefiors  are  ft  ill  to  The  number  of  infidels  was  fo  great,  that  the  count  of 

be  feen ;  and  on  account  of  its  having  been  anciently  Portugal  had  little  hopes  of  fubduing  them ;  but  a 
the  capital,  the  king,  Don  Denis,  granted  the  inha-  plague  breaking  out  in  the.Moorifh  army,  they  were  o- 
bitants  an  immunity  from  taxes,  which  they  ftill  en-  bliged  to  retreat ;  after  which  he  reduced  feveral  places 
.Qyt  belonging  to  that  nation.  But,  in  the  mean  time,  the 

The  Portuguefe,  now  finding  tliemfelves  indepen-  emperor  Don  Alonfo,  breaking  into  the  Poituguefe 
dent,  immediately  began,  like  other  nations,  to  at-  territories,  deftroyed  every  thing  with  fire  and  fword. 
tempt  the  fubjedion  of  their  neighbours.  Henry  is  The  king  of  Portugal  furprifed  pd  cut  off  a  confider- 
faid  to  have  performed  great  exploits  againft  the  able  part  of  his  army  ;  which,  however,  did  not  hinder 
Moors  ;  but  the  accounts  of  them  are  fo  indiftina,  that  the  emperor  from  marching  diredly  towards  him.— 
they  cannot  be  taken  notice  of  here.  He  died  in  1112;  But,  at  the  interceffion  of  the  pope  s  legate,  all  diffe- 
and  was  fucceeded  by  his  fon  Don  Alonfo,  then  an  in-  rences  were  accommodated,  and  a  peace  concluded ;  all 
$  fant  in  the  third  year  of  his  age.  In  his  minority,  the  places  and  prifoners  taken  on  both  Tides  being  delivered 
with  Caf-CS  kingdom  was  governed  by  his  mother  Donna  Therefa,  up.  # 

tile.  affifted  by  two  able  minifters.  During  the  firft  nine  In  the  mean  time,  the  progrefs  of  the  Chnftian  arms 

years  of  their  adminiftration,  nothing  remarkable  hap-  in  Spain  being  reported  to  Abu-Ali  Texefien,  the  ml- 
pened  ;  but  after  that  period,  fome  differences  took  ramamolin  or  chief  monarch  of  the  Moors  in  Barbary, 
place  between  the  queen  regent  (for  {he  had  affumed  the  he  dire&ed  Ifmar,  or  Iftimael,  his  lieutenant  in  Spain,  to 
title  of  queen  after  her  father’s  death)  and  Urraca  queen  affemble  all  the  forces  in  the  fouthern  provinces,  and 
of  Caftile.  Therefa  infilled,  that  fome  part  of  Gali-  drive  the  Chriftians  beyond  the  Douro.  Iftimael  i.mme- 
cia  belonged  to  her  in  virtue  of  her  father’s  will ;  and  diately  began  to  prepare  for  putting  thefe  orders  in  ex- 
therefore  feized  on  Tuy,  an  epifcopal  town,  and  a  place  eeution  ;  and  having  added  a  confiderable  body  of  troops 
of  fome  confequence.  Urraca,  having  affemblecl  a  mi-  brought  from  Barbary  to  thofe  whom  he  had  raifed  in 
onerous  army,  went  in  perfon  into  Galicia  ;  upon  which  Spain,  the  whole  army  was  very  numerous..  He  was 
Therefa  was  obliged  to  abandon  Tuy,  and  take  {belter  met  by  Don  Alonfo  of  Portugal,  in  the  plains  of  Ou-  7 
in  one  of  her  own  fortreffes.  The  confequences,  in  all  rique,  on  the  banks  of  the  river  Tayo  ;  and  Ilhmael  Vi&yrv  rf 
probability,  would  have  been  fatal  to  the  new  kingdom,  took  all  poflible  means  to  prevent -the  Chriftians  from  Ounces, 
had  not  the  archbilhop  of  Compoftefla,  without  whofe  pafling  that  river,  becaufe  his  own  cavalry,  in  which 
affiftance  Urraca  could  do  nothing,  demanded  leave  to  the  ftrength  of  his  army  chiefly  confifted,  had  thus 
retire  with  his  vaffals.  This  offended  the  queen  to  fucli  more  room  to.  a&.  The. Portuguefe  forces  were  very 
a  degree,  that  Ihe  threw  him  into  prifon  ;  which  adl  of  inconfiderable  in  number  in  comparifon  of  the  Moors ; 
violence  excited  fuch  a  commotion  among  her  own  fub-  but  Ifhmael,  being  too  confident  of  vi&ory.,  divided 
jedls,  that  the  Portuguefe  were  foon*delivered  from  their  his  army  into  12  bodies,  and  difpofed.  them  in  fuch  a- 
apprehenfions.  Queen  Therefa  fell  immediately  after  manner  as  might  beft  prevent  the  flight,  not  fuftam 
into  a  fimilar  error*  by  throwing  into  prifon  the  arch.-  the*  attack,  of  the  Chriftians.  The  confequence  was. 
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Portugal  that  his  army  was  overthrown  with  Incredible  flaugh- 

-  ter,  and  a  vaft  number  of  prifoners  taken,  among 

whom  were  iooo  Chriftians,  of  the  fe&  ftyled  Mo%a- 
rabians ,  whom,  at  the  requeft  of  Theotonus,  prior  of  the 
Holy  Crofs,  Don  Alonfo  fet  at  liberty  with  their  wives 
and  children,  and  procured  them  fettlements  in  his  own 
8  dominions. 

After  this  fignal  vi&ory,  gained  in  the  year  1139, 
the  tule  of  Don  Alonfo  was  proclaimed  king  by  his  foldiers,  and 
king.  ever  after  retained  that  title,  renouncing  all  kind  of  fub- 
jedlion  to  the  crown  of  Spain.  Being  very  defirous> 
however,  of  bringing  down  the  power  of  the  emperor, 
he  entered  into  a  league  with  Raymond  count  of  Bar¬ 
celona  and  regent  of  the  kingdom  of  Arragon  againft: 
that  prince.  In  confequence  of  this  treaty,  he  entered 
Galicia  with  a  confiderable  force  on  one  fide,  while  Don 
Raymond  did  the  fame  on  the  other.  Neither  of  thefe 
cnterprifes,  however,  fncceeded.  The  Portuguefe  mo¬ 
narch  met  with  a  fevere  check  in  his  expedition  into 
Galicia,  where  he  received  a  dangerous  wound,  and  had 
fome  of  the  nobility  who  attended  him  taken  prifoners. 
At  the  fame  time  he  received  intelligence  that  the 
Moors  had  invaded  his  dominions,  fo  that  he  was  obli¬ 
ged  to  retire  ;  which,  however,  was  not  done  in  fuffi- 
cient  time  to  prevent  the  ftrong  fortrefs  of  Leyria  from 
falling  into  their  hands.  This  fortrefs  they  demolifhed, 
and  put  all  the  garrifon  to  the  fword  ;  but  the  king 
caufed  it  to  be  rebuilt  ftronger  than  before,  and  put  a 
more  numerous  garrifon  into  it ;  however,  he  under¬ 
took  nothing  farther  this  campaign.  The  war  conti¬ 
nued  with  various  fuccefs  till  the  year  1 145*  when  the 
king  projected  an  enterprife  againll'  Santaren,  a  ftrong 
city  about  12  miles  from  Lifbon.  In  this  he  luckily 
fucceeded :  and  by  that  means  gained  a  confiderable 
track  of  country,  and  a  ftrong  barrier  to  his  domi¬ 
nions. 

After  this  fuccefs  Don  Alonfo  caufed  himfelf  with 
much  ceremony  to  be  cliofen  and  crowned  king  of  Por¬ 
tugal  before  an  affembly  of  the  ftates,  where  he  alfo  fo- 
lemnly  renounced  all  dependence  on  the  crown  of  Spain, 
declaring,  that  if  any  of  his  fucceffors  fhould  condefcend 
I  9  to  pay  tribute  or  to  do  homage  to  that  crown,  he  was 
Reduces  unworthy  of  enjoying  the  kingdom  of  Portugal.  The 
I,i(bon  and  next  year  the  king  undertook  the  recovery  of  Lifbon 
cities^  OUt  of  tlie  llanc*s  the  Moors;  and  concerning  this 
expedition  there  are  fuch  numbers  of  fables,  that  it  is 
almoft  impofiible  to  come  at  the  truth.  What  can  be 
gathered  from  thefe  accounts  is,  that  he  undertook  the 
liege  with  a  fmall  army,  and  was  able  to  make  but  little 
progrefs  in  it,  partly  from  the  ftrength  of  tlie  place, 
and  partly  from  the  numerous  garrifon  by  which  it  was 
defended.  At  length,  fortunately  for  Don  Alonfo,  a 
fleet  of  adventurers,  French,  Englifh,  Germans,  and 
Flemings,  that  were  going  to  the  Holy  Land,  anchored 
at  the  mouth  of  the  river  Tagus,  whofe.  afliftance  he  de¬ 
manded,  as  not  altogether  foreign  to  their  defign  of  ma¬ 
king  war  on  the  infidels.  His  requeft  was  readily  grant¬ 
ed  ;  and,  with  their  afliftance,  Lifbon  was  fpeedily  re¬ 
duced  ;  which  conqueft  fo  much  raifed  the  reputation 
of  this  monarch,  and  brought  fuch  numbers  to  recruit 
his  army,  that  before  the  end  of  the  year  1147  he  had 
re  re<^uced  12  other  confiderable  cities, 
gal  dignity  F°r  many  Years  a^ter  ^on  Alonfo  was  fuccefs- 

confirmcd  ful  in  all  his  undertakings.  He  fettled  the  internal  go¬ 
by  the  vemment  of  his  kingdom,  procured  a  bull  from  pope 
W*'  Vol.  XV.  Part  II. 


Alexander  III.  confirming  his  regal  dignity,  undertook 
many  fuccefsful  expeditions  againft  the  Moors,  and  be-  ~  ^ 

came  mafter  of  four  of  the  fix  provinces  which  compofe 
the  prefent  kingdom  of  Portugal.  In  all  his  underta¬ 
kings  he  was  aflifted  by  the  counfels  of  his  Queen  Ma¬ 
tilda,  who  was  a  woman  of  great  capacity,  and  fufii- 
cient  for  the  government  of  the  kingdom  in  her  liuf- 
band’s  abfence.  By  her  lie  had  a  numerous  offspring, 
particularly  three  daughters  ;  the  eldeft  of  whom,.  Don¬ 
na  Mafalda  or  Mathilda,  was  married  to  the  king,  of 
Arragon  ;  the  fecond,  Urraca,  to  Don  Ferdinand  king 
of  Leon;  and  the  third,  Therefa,  to  Philip  earl  of  n 
Flanders.  In  1 166,  however,  the  king  thought  pro- ^ 
per,  from  what  provocation  we  know  not,  to  invade 
the  dominions  of  his  fon-in-law  Don  Perdinand;  and  e  uiinan.d 
pofleffed  himfelf  of  Limmia  and  Turon,  two  cities  of  of  Spain, 
Galicia,  in  which  he  put  ftrong  garrifons.  I  he  next 
year,  elated  with  his  fuccefs,  he  marched  with  a  nume¬ 
rous  army  towards  Badajos,  which  lie  invefted  ;  011  the 
news  of  which,  Don  Ferdinand,  who  had  affembled  a 
large  army  at  Ciudad  Rodrigo,  marched  to  its  relief. 

Yet  before  he  could  come  within  fight  of  it,  it  had  fur- 
rendered  to  the  king  of  Portugal ;  upon  which  D011 
Ferdinand  came  to  a  rcfolution  of  befieging  his  anta- 
gonift  in  his  newly  conquered  city  ;  which  Don  Alon¬ 
fo  perceiving,  endeavoured  to  draw  out  his  forces  into 
the  field.  Though  he  was  at  that  time  upwards  of  70 
years  of  age,  he  was  himfelf  011  horfeback,  and  pufhing 
forwards  at  the  head  of  his  horfe  to  get  out  at  the  gate, 
he  ft  nick  his  leg  againft  one  of  the  bolts  with  fuch  vio¬ 
lence  that  the  bone  was  fhattered  to  pieces.  This  ac¬ 
cident  occafioned  fuch  confufion,  that  the  Portuguefe 
troops  were  eafily  beaten,  and  Don  Alonfo  was  taken 
prifoner.  He  was  exceedingly  mortified  by  this  dif- 
grace,  efpecially  as  he  had  no  great  reafon  to  expe&  ve¬ 
ry  kind  treatment  from  his  fon-indaw.  However,  the 
king  of  Leon  behaved  towards  him  with  the  greateft 
refpedt  and  affedlion.  He  defired  him  to  lay  afide  all 
thoughts  of  bufinefs,  and  attend  to  his  cure  ;  but  find¬ 
ing  him  reftlefs  and  impatient,  he  affured  him  that  be 
expelled  nothing  more  than  to  have  things  put  into 
the  fame  condition  as  before  the  war,  and  that  they 
might  live  in  peace  and  friendfhip  for  the  future  :  to 
which  the  king  of  Portugal  moft  readily  aflented  ;  but 
returned  to  his  dominions  before  his  cure  was  perfect-  * 
ed,  which  was  the  canfe  of  his  being  lame  all  tlie  reft 
of  his  life.  However,  this  did  not  abate  his  military 
ardour;  for,  notwithftanding  this  inconvenience,  his 
courage  tranfported  him  into  the  field  whenever  lie  was 
called  by  the  intereft  of  his  fubje&s.  Towards  the  end 
of  his  reign,  an  opportunity  feemed  to  prefent  itfelf  of 
obtaining  once  for  all  an  entire  releafe  from  the  difa- 
grecable  pretenfions  of  the  king  of  Leon,  who,  it  feems, 
had  infilled  on  the.  king  of  Portugal’s  doing  homage  for 
his  kingdom.  ’  The  opportunity  which  now  prefented 
itfelf  was  a  quarrel  between  the  king  of  Leon  and  his 
nephew  Don  Alonfo  king  of  Caftile.  The  latter  aflced 
afliftance  from  the  king  of  Portugal,  which  was  readily 
granted.  But  Don  Ferdinand,  having  received  intelli¬ 
gence  that  the  infant  Don  Sancho  (the  king’s  eldeft 
(on)  was  advancing  towards  Ciudad  Rodrigo,  afiem- 
bled  his  troops  on  that  frontier  with  fuch  diligence,  1% 
that  he  was  enabled  to  attack  him  unexpedtedly,  and  en-1?01?  San“ 
tirely  defeated  him.  Underftanding,  however,  that  Don^ 
Sancho  was  recruiting  his  forces  with  great  diligence,  rhe  Moor?. 

3  F  he 
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IPortugab  be  let  him  know  that  they  might  be  much  better  em- 

«— -v -  ployed  againft  the  Infidels,  who  remained  carelefs  and 

unprepared,  expecting  the  xffue  of  the  war.  Don  San- 
cho  made  a  proper  ufe  of  this  advice  5  and,  after  ma¬ 
king  fome -motions  to  amufe  the  enemy,  made  aTudden 
irruption  into  Andalufia,  penetrating  as  far  as  Friana, 
one  of  the  fuburbs  of  Seville.  #  The  Moors  affembled 
their  forces  in  order  to  attack  him  on  his  retreat  ;  but 
Don  Sanclio  having  firft  fatigued  them  by  the  celerity  of 
Lis  march,  at  length  chofe  a  ftrong  camp,  and,  having 
given  liis  troops  time  to  repofe,  drew  them  out  and 
offered  the  enemy  battle.  The  Moors  accepted  the 
challenge,  but  were  entirely  defeated  ;  and  Don  San- 
cho  returned  into  Portugal  with  fpoils  to  an  immenfe 
amount.  For  fome  years  after  the  war  was  continued 
without  any  remarkable  event;  but,  in  1184,  Jofeph 
king  of  Morocco,  having  already  tranfported  multitudes 
of  men  from  Carbary,  at  length  followed  in  perfon  with 
a  prodigious  army,  and  carried  all  before  him  as  far  as 
the  Tavo.  He  appeared  before  the  city  of  Santaren  ; 
but  having  weaned  and  reduced  Ins  army  by  unfuccefs- 
ful  affaults  on  that  place,  he  was  attacked  by  the  Por- 
tuguefe  torces  affifted  by  Ferdinand  of  Leon,  entirely 
defeated,  and  himfelf  killed.  By  this  viftory,  the  Por- 
tuguefe  were  left  at  liberty  to  improve  the  interior  part 
of  their  country,  and  fortify  their  frontiers  ;  and  du¬ 
ring  this1  interval,  the  king  died  in  the  76th  year  of  his 
age,  in  the  year  1185. 

Don  Alonfo  was  fucceeded  by  his  fon  Don  San¬ 
cho  I.  Of  this  prince  it  is  remarkable,  that,  before  he 
afeended  the  throne,  he  was  of  a  reftlefs  and  warlike 
difpofition  ;  but  no  fooner  did  lie  come  to  the  poffef- 
fion  of  the  kingdom,  than  he  became  a  lover  of  peace, 
and  began  with  great  afiiduity  to  repair  the  cities  that 
Lad  fuffered  mod.  by  the  war,  and  to  repcoplethe  coun¬ 
try  around  them.  By  his  Heady  attention  to  this,  he 
in  a  very  fhort  time  quite  altered  the  appearance  of  his 
territories,  and  procured  to  himfelf  the  glorious  title  of 
*fhe  rejlorer  rf  cities ,  and  father  of  his  country .  I11  the 

year  1 189,  a  fleet,  compofed  for  the  moft  part  of  Eng- 
lifli  veflels,  but  having  on  board  a  great  number  of  ad¬ 
venturers  of  other  nations  bound  to  the  Holy  Land, 
entered  the  river,  of  Lifbon.  They  were  very  kindly 
received,  and  fupplied  with  all  kinds  of  refrefhments  by 
Don  Sancho,  who  took  this  opportunity  of  foliciting 
them  to  affld  him  in  adeiign  he  had  formed  of  attack¬ 
ing  the  city  of  Silves  in  Algarve  ;  to  which  they  readily 
vitlded.  Having  joined  a  fquadron  of  his  own  galleys, 
and  marched  a  body  of  troops  by  land,  the  place  was 
reduced,  and  the  Englifh,  according  to  agreement,  re¬ 
warded  with  the  plunder.  But,  in  a  fhort  time,  the 
Moors  from  Africa  having  again  invaded  Portugal,  the 
town  was  feveral  times  taken  and  retaken,  till  at  lad 
Don  Sancho,  being  fenfible  of  the  difficulties  that  would 
attend  the  keeping  of  it,  caufed  it  to  be  demolifhed. 
His  lad  enterprife  was  the  reduction  of  Elvas  ;  foon  af¬ 
ter  which  he  died  with  the  reputation  of  the  bed  eco- 
r.omid  that  ever  fat  on  the  throne  of  Portugal.  With 
the  character  of  being  rather  liberal  than  avaricious,  he 
had  amaffed  a  treafure  of  more  than  70x5,000  crowns 
in  ready  money,  befides  1400  merks  of  diver  and  100 
of  gold  plate,  which  he  difpofed  of  fome  time  before  his 
death.  He  was  interred  by  his  own  command  with 
much  lefs  pomp  than  his  father,  in  the  cathedral  of 
Coimbra  $  and  when  his  body  was  taken  up  400  years 
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after  by  order  of  the  king  Don  Emanuel  that  it  might  Pcrtyg?!^ 
be  laid  in  a  new  tomb,  it  was  found  uncorrupted.  I4  ' 

The  liidory  of  Portugal  affords  fcarce  any  event  of  Difference# 
importance  till  the  year  1289;  when,  in  the  reign  of  with  Ca* 
Don  Denis,  a  difference  commenced  with  Cadile,  which 
fubfided  for  a  long  time.  Frequent  reconciliation  took 
place  ;  but  thefe  were  either  of  very  fhort  duration,  or 
never  fincere.  An  length,  in  the  reign  of  John  I.  Don 
Juan  of  Cadile,  who  had  alfo  preteniions  to  -the  crown 
of  Portugal,  invaded  that  kingdom  at  the  head  of  the 
whole  force  of  his  dominions,  and  with  the  flower  of 
the  Cadilian  nobility  entered  the  province  of  Alentego. 

According  to  the .  Portuguefe  hidorians,  he  bedewed 
the  city  of  Elvas  without  effe£l  ;  which  difappoint- 
ment  enraged  him  to  fuch  a  degree,  that  he  determined 
next  year  to  invade  Portugal  a  fecond  time,  and  ruin 
all  the  country  before  hirrv  Accordingly,  having  col- 
le&ed  an  army  of  30,000  men,  lie  invaded  Portugal* 
took  and  ruined  feveral  places,  while  King  John  lay  in¬ 
active,  with  a  fmall  army,  waiting  for  fome  Englifh  t< 
fuccours  which  he  expected.  At  lad  he  ventured  an  The  Cafo’* 
engagement  with  the  forces. which  he  had;  and,  not- lians entire* 
withftanding  the  great  fuperiority  of  the  enemy,  ob~lJ  defeated* 
tained  a  complete  victory  ;  after  which  he  made  an  ir¬ 
ruption  into  Cadile,  and  had  the  good  fortune  to  gain 
another  battle,  which  fixed  him  firmly  on  the  throne  of 
Portugal.  The  Cadilians  were  obliged  to  confent  to  a 
truce  of  three  years,  which  was  foon  after  improved  in¬ 
to  a  lading  peace.  #  #  r6 

In  1414,  King  John  undertook  an  expedition  againdThe  city  of 
the  Moors  in  Barbary,  where  he  commanded  in  perfon  ; 
but  before  he  fet  out,  his  queen  (Philippa  the  (laugh- ^  jJxoors. 
ter  of  John  duke  of  Lancader)  died  of  grief  at  the 
thoughts  of  his  abfence.  The  expedition,  however, 
proved  fuccefsful,  and  the  6ity  of  Ceuta  was  taken  from 
the  Moors  almod  at  the  lird  affault :  but  fcarce  had 
the  king  left  that  country,  when  the  princes  of  Barbary 
formed  a  league  for  the  recovery  of  it  ;  and  though 
they  were  defeated  by  the  young  princes  of  Portugal, 
whom  John  again  fent  into  Barbary,  yet  the  trouble  of 
keeping  it  was  fo  great,  that  fome  of  the  king’s  coun¬ 
cil  were  of  opinion  that  the  town  lliould  be  demolifned. 

But  John,  having  confidered  the  arguments  on  both 
fides,  determined  to  keep  the  city  ;  and  therefore  en¬ 
larged  and  drengthened  the  fortifications,  augmenting 
his  forces  there  to  6000  foot  and  2500  liorfe,  which  h« 
hoped  would  be  fufficient  for  keeping  off  the  attacks  of 
the  Moors. 

King  John  died  in  1428,  and  was  fucceeded  by  liis 
elded  fon  Edward.  He  undertook  an  expedition  againft 
Tangier  in  Barbary  :  but  the  event  proved  very  unfor¬ 
tunate  ;  the  Portuguefe  being  fo  fhut  up  by  the  Moors* 
that  they  were  obliged  to  offer  Ceuta  back  again,  in 
order  to  obtain  leave  to  return  to  Portugal.  ibe 
king’s  fon,  Don  Ferdinand,  was  left  as  a  lioftage  for 
the  delivery  of  Ceuta  ;  but'  was,  with  the  utmoft  cruel¬ 
ty  and  injuftice,  left  in  the  hands  of  the  infidels,  by  the 
king  and  council  of  Portugal,  who  condantly  refilled 
to  deliver  up  the  place.  Many  preparations  indeed 
were  made  for  recovering  the  prince  by  force  but  be¬ 
fore  any  thing  could  be  accomplifhed  the  king  died  in 
1430,  which  put  an  end  to  all  thefe  defigns.  See  Pe- 
dro  (Don).  ^  t  Paffa^e  to 

The  war  with  Barbary  continued  at  intervals,  but  the  In 
with  little  fuccefs  on  the  part  of  the  Portuguefe  ;  and  dies  ddec* 
1  till 
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till  the  year  1497,  there  Is  no  event  of  any  conference 
recorded  in  the  hiftory  of  Portugal.  This  year  was 
remarkable  for  the  difcovery  of  the  paffage  tp  tlie  Eaft 
Indies  by  the  Cape  of  Good  Hope.  The  enterprifmg 
fpirit  of  the  Portuguefe  had  prompted  them  to  under¬ 
take  voyages  along  the  coaft  of  Africa  for  a  conlider- 
able  time  before  ;  but  when  they  undertook  their  firft 
voyage  of  difcovery,  it  is  probable  that  they  had  no¬ 
thing  farther  in  view  than  to  explore  thofe  parts  of  the 
coaft  of  Africa  which  lay  neareft  to  their  ovVn  coun¬ 
try.  But  a  fpirit  of  enterprife,  when  roufed  and  put 
in  motion,  is  always  progreffive  ;  and  that  of  the  Por¬ 
tuguefe,  though  flow  and  timid  in  its  firft  operations, 
gradually  acquired  vigour,  and  prompted  them  to  ad¬ 
vance  along  the  we  Item  Ihore  of  the  African  continent, 
far  beyond  the  utmoft  boundary  of  ancient  navigation 
in  that  direction.  Encouraged  by  fuccefs,  it  became 
more  adventurous,  dcfpifed  dangers  which  formerly  ap¬ 
palled  it,  and  furmounted  difficulties  which  it  once 
deemed  infuperable.  When  the  Portuguefe  found  in 
the  torrid  zone,  which  the  ancients  had  pronounced  to 
be  uninhabitable,  fertile  countries,  occupied  by  nume¬ 
rous  nations  ;  and  perceived  that  the  continent  of  A- 
frica,  inftead  of  extending  in  breadth  towards  the  weft, 
according  tov  the  opinion  of  Ptolemy,  appeared  to  con- 
trad  itfelf,  and  to  bend  eaftwards,  more  extenlive  pro- 
fpeds  opened  to  their  view,  and  infpired  them  with 
hopes  of  reaching  India,  by  continuing  to  hold  the  fame 
courfe  which  they  had  fo  long  purfued. 

After  fevcral  unfuccefsful  attempts  to  accomplifh 
what  they  had  in  view,  a  finall  fquadron  failed  from  the 
Tagus,  under  the  command  of  Vafco  de  Gama,  an  of¬ 
ficer  of  rank,  whole  abilities  and  courage  fitted  lum 
to  conduA  the  moil  difficult  and  arduous  enterprifes. 
Prom  unacquaintance,  however,  with  the  proper  feafon 
and  route  of  navigation  in  that  vaft  ocean  through 
which  lie  had  to  fteer  his  courfe,  his  voyage  was  long 
and  dangerous.  At  length  he  doubled  that  promon¬ 
tory,  which,  for  feveral  years,  had  been  the  objed  of 
terror  and  of  hope  to  his  countrymen.  From  that,  af¬ 
ter  a  profperous  navigation  along  the  fouth-eaft  of  A- 
frica,  he  arrived  at  the  city  of  Melinda,  and  had  the 
fatisfadion  of  difeovering  there,  as  well  as  at  other 
places  where  he  touched,  people  of  a  race  very  different 
from  the  rude  inhabitants  of  the  weftern  Ihore  of  that 
continent,  which  alone  the  Portuguefe  had  hitherto  vi- 
fited.  Thefe  he  found  to  be  fo  far  advanced  in  civili¬ 
zation  and  acquaintance  with  the  various  arts  o  1  e , 
that  they  carried  on  an  adive  commerce,  not  only  with 
the  nations  on  their  own  coaft,  but  with  remote  coun¬ 
tries  of  Afia.  Conduded  by  their  pilots,  who  held  a 
courfe  with  which  experience  had  rendered  them  well 
acquainted,  he  failed  acrofs  the  Indian  ocean  and 
landed  at  Calecut,  on  the  coaft  of  Malabar,  on  the  22d 
of  May  1498,  ten  months  and  two  days  aftei  his  de¬ 
parture  from  the  port  of  Lilbon. 

The  fatnorin,  or  monarch  of  the  country,  aftomftied 
at  this  unexpected  vifit  of  an  unknown  people,  whole 
afped,  and  arms,  and  manners,  bore  no  refemhlance  to 
any  of  the  nations  accuftomed  to  frequent  his  harbours 
and  who  arrived  in  his  dominions  by  a  ronte  liitherto 
deemed  impradicable,  received  them  at  hill  \wth  that 
fond  admiration  which  is  often  excited  by  novelty  ;  but 
in  a  Ihort  time,  from  whatever  motives,  he  formed  va¬ 
rious  fchemes  to  cut  off  Gama  and  his  followers.  The 
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Portuguefe  admiral',  however,  was  not  to  be  over-reach*  Portugvh 
ed  by  fuch  politics  as  his.  From  every  danger  to  which 
he  was  expofed,  either  by  the  open  attacks  or  fecret 
machinations  of  the  Indians,  lie  extricated  himfelf  with 
lingular  prudence  and  dexterity,  and  at  laft  failed  from 
Calecut  with  his  fliips,  loaded  not  only  with  the  com¬ 
modities  peculiar  to  that  coaft,  but  with  many  rich  pro- 
dudions  of  the  eaftern  parts  of  India.  He  returned  to 
Portugal  in  two  years  after  his  failing  from  the  Tagus, 
but  with  a  great  lofs  of  men  ;  for  out  of  148  perfons 
whom  he  took  out  with  him,  only  55  returned.  The 
king  received  him  with  all  poffible  teftimonies  of  re- 
fped  and  kindnefs  ;  created  him  count  of  Yidegueira  ; 
and  not  only  declared  him  admiral  of  the  Indies,  but 
made  that  office  hereditary  in  his  family. 

On  the  firft  intelligence  of  Gama’s  fuccefsful  voyage,  The  Vene- 
the  Venetians,  with  the  quick-lighted  difeernment  of tJuTriSrTc^ 
merchants,  forefaw  the  immediate  confequence  of  it  to  ^^0 ru¬ 
be  the  ruin  of  that  lucrative  branch  of  commerce  which  merce. 
had  contributed  fo  greatly  to  enrich  and  aggrandize 
their  country  ;  and  they  obferved  this  with  more  poig¬ 
nant  concern,  as  they  were  apprehenfive  that  they  did 
not  poffefs  any  effedual  means  of  preventing,  or  even 
retarding,  its  operation.  at 

The  hopes  and  fears  of  both  were  well-founded.  The  Account  of 
Portuguefe  entered  upon  the  new  career  opened  to  them 
with  adivity  and  ardour,  and  made  exertions,  both  com-  t^e  portu. 
mercial  and  military,  far  beyond  what  could  have  been  guefe  in 
expeded  from  a  kingdom  of  fuch  inconliderable  extent.  India* 

All  thefe  were  direded  by  an  intelligent  monarch,  ca* 
pable  of  forming  plans  of  the  greateft  magnitude  with 
calm  fyftematic  wifdom,  and  of  profecuting  them  with 
unremitting  perfeverance.  The  prudence  and  vigour  of 
his  meafures,  however,  would  have  availed  little  without 
proper  inftru merits  to  carry  them  into  execution.  Hap¬ 
pily  for  Portugal,  the  difeerning  eye  of  Emanuel  feled- 
ed  a  fucceffion  of  officers  to  take  the  fupreme  command 
in  India,  who,  by  their  enterprifmg  valour,  military 
fl<ill,  and  political  fagaeity,  accompanied  with  difinte- 
refted  integrity,  public  fpirit,  and  love  of  their  country, 
have  a  title  to  be  ranked  with  the  perfons  moft  eminent 
for  virtue  and  abilities  in  any  age  or  nation.  Greater 
things  perhaps  were  atchieved  by  them  than  were  ever 
accomplifiied  in  fo  ffiort  a  time.  Within  24  year's  only 
after  the  voyage  of  Gama,  the  Portugueie  had  rendered 
themfelves  mailers  of  the  city  of  Malacca,  in  which  the 
great  ftaple  of  trade  carried  on  among  the  inhabitants 
of  all  thofe  regions  in  Alla,  which  Europeans  have  di- 
ftimmifhed  by  the  general  name  of  the  Eajl  Indies ,  was 
then  eft abli fired.  This  conqueft  fecured  to  them  great 
influence  over  the  interior  Commerce  of  India,  vhfle,  at 
the  fame  time,  by  their  fettlements  at  Goa  ami  Din, 
they  were  enabled  to  engrofs  the  trade  of  the  Malabar 
coaft,  and  to  obftrud  greatly  the  long  eftablifhed  inter- 
courfe  of  Egypt  with  India  by  the  Red  Sea.  In  every 
part  of  the  eaft  they  were  received  with  refped  ;  m 
many  they  had  acquired  the  abfolute  command.  They 
carried  on  trade  there  without  rival  or  controul  5  they 
preferred  to  the  natives  the  terms  of  their  mutual  111- 
tercourfe  ;  they  often  fet  what  price  they  pieafed  on  the 
goods  which  they  purehafed  *,  and  were  thus  enabled  ta 
import  from  Indoftan  and  the  regions  beyond  it,  what¬ 
ever  is  ufeful,  rare,  or  agreeable,  m  greater  abundance, 
and  of  more  various  kinds,  than  had  been  known  for- 

merly  in  Europe.  *  f  a  Not 


w- — « mred  in  India,  the  i  oriu^ucit  vauv  , 
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tians 
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no  lets  bold  than  mtereneu,  ui  - 

tions  from  participating  of  the  advantages  of  connneic 
S  the  el ;  and  they  accomplish  one  half  of  what 

“I  “nkZ “oftlV  Venetians  bmfffm  » 
feel  that  decreafe  of  their  own  Indian  trade  which  they 
S  Ween  and  dreaded.  I*  order  to  prew =nt  t he  far- 
ther  progrefs  of  this  evil,  they  incited  the  Soldan  of 
M'tmeluks  to  fit  out  a  fleet  in  the  Red  Sea,  n 

raoe  entirely  defeated  it,  and  remained  mailers  ol  t  e 

^ «»  ST.'«airf 

it  was  formed,  or  the  fplendor  with  which  th  g 
rnentofitwas  conduced,  there  had  hitherto  been  no¬ 
thin',  comparable  in  the  hiftory  of  nations.  ' 

\vlio°  laid  the  foundation  of  this  ftupendous  fabric,  had 
Sin  to  fee  it  almofi  completed.  Every  par 
of  Europe  was  fupplicd  by  the  Portuguefe  with  the 
produ&ions  of  the  eafl: ;  and  if  we  except  ome  nicon 
fiderable  quantity  of  them,  which  the  Venetians  M 
continued  to  receive  by  the  ancient  channels  of  convey¬ 
ance,  our  quarter  of  the  globe  had  no  longer  any  com¬ 
mercial  intercourfe  with  India,  and  die  regions  of  Afia 
beyond  it,  but  by  the  Cape  of  Good  Hope. 
b  In  September^  1 522,  King  Emanuel  died  of  an  epi¬ 
demical  fever,  and  was  fucceeded  by  his  fon  John  III. 
The  moft  remarkable  tranfaftion  of  this  prince's  reign 
was  the  introdu&ion  of  the  inquiiition  mtc .  hi,  domi¬ 
nions  This  happened  m  the  year  1525,  or,  as  lorn 
fav  in  1  ?35-  A  famine  happening  to  ceafe  in  a  fliort 
tSe  after  it  was  introduced,  the  pr.eft.  perfuaded  the 

ignorant  multitude  that  it  was  a  bleffing  Wh««non 
account  of  the  ereding  fuch  an  holy  tribunal.  How¬ 
ever  it  was  not  long  before  the  bulk  of  the  nation  per- 

sfes  1* '  * 

Solyman  the  MagniScant  0a« 
moft  enlightened  monarch  of  the  Ottoman  race  ob. 

fervimr  the  power  and  the  opulence  of  the  I  ortu 
„Uefe°rifing,Pand  attributing  it  to  its  proper  caif  , 
f  "I  eager  to  fupplant  them,  fent  orders  to  the _  bafhaw 

of  Fevpt  to  employ  his  whole  ftrength  agamft  the  Clm- 
ot  Egypt  P  '  Th  ba(haw,  in  obedience 

ihans  in  the  itdit  inaies.  \  qPa  with  a 

conduA  of  the  Portuguefe  officers  and  fold.e^s,  all^h^ 

mio-hty  armament  was  defeated,  and  tnei  -h 
pSons  faved  from  the  danger  which  threatened 
them.  In  Africa  likewife  the  king  of  Fez  was  baffled 
lef ore  the  town  of  Safi,  and 

among  the  princes  gave  great  relief  to  the  Chrittians, 
v,- ho  had  long  been  obliged  to  carry  on  a  defenlive  war, 
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and  had  move  than  once  been  on  the  very  brink  of  PTOb 
ruin.  For  a  long  time  indeed  their  fafety  had  been  de 
rived  only  from  the  quarrels  of  the  Moors  among  them- 
felves  •  for  fuch  was  the  envy  and  jealoufy  which  reign* 
ed  among  the  Portuguefe,  that  they  could  never  unite 
heartily  in  oppofing  the  common  enemy  ;  and  therefore, 
had  their  enemies  united  agamft  them,  they  muft  cer¬ 
tainly  have  been  cut  off.  But  whenever  the  chenffs 
quarrelled  with  each  other,  one  party  was  = 

recourfe  to  the  Portuguefe  •,  who,  by  fending  them  a 
fmall  fupply,  fecured  quiet  to  themfelves,  and  had  the 
pleafure  of  feeing  their  enemies  deilroy  one  another.  *4 
Yet  in  the  end  even  this  had  bad  confequences  ;  for  Bad  flate  of 
on  one  hand,  it  kept  up  a  martial  fpmt  among  the 


on  one  hand,  it  kept  up  a  martial  ipim  an- ^  -  Barbaiy. 
Moors,  and  on  the  other  it  made  them  acquainted  wit 
the  Portuguefe  difcipline  ;  fo  that  after  every  (hort  in¬ 
terval  of  rcpofe  they  not  only  found  them  as  much  ene¬ 
mies  as  before,  but  much  more  formidable  than  ever. 

The  confidence  of  all  this  was,  that  King  John  began 

to  apprehend  that  the  conqueft  of  Barbary  was  impof- 

fible,  and  therefore  to  limit  his  defires  to  the  keeping 
of  thofe  few  fortreffes  which  he  had  already  ;  which, 
though  a  neceffary  and  prudent  meafure,  difpleafed  the 

BTSg much  in  the  f««Wnt 
of  Brazil  in  South  America,  which  he  brought  m-o  a 
very  good  ftate,  caufed  feveral  ftrong  towns  to  be  erect¬ 
ed  there,  and  took  all  poffible  methods  to  encourage  the 
converfion  of  the  natives  to  Chnftianity.  He  affo  made 
many  regulations  for  the  welfare  and  happmefs  of 
fubieas.  The  difputes  of  the  nobility  about  precedency 
were  frequently  attended  with  very  difagreeable  con  e- 
quences,  which  made  the  king  refolve  once  for  aU  to 
fettle  them  by  eftabliffled  rules  ;  and  the  rules  eftabliih 
ed  by  him  on  this  occafion  have  fubhfted  ever  fince, 
and  in  a  great  meafure  prevent  thefe  altercations  He 
had  other  great  defigns  in  his  mind,  particularly  with 
Regard  to  thge  reformation,  which  he  had  puffled -7 
with  refpea  to  religious  perfons  of  both  fexes  ,  but, 
on  a  clofe  examination  of  his  affairs,  he  foun  - 

icas  in  general  to  have  been  fo  much  injured  by  h  s 
leaving  their  concerns  to  the  infpeftion  of  his  council, 
that  be  was  thrown  by  the  grief  of  it  into  a  kind  of 
apoplexy,  from  which  he  never  recovered.  fL's  death 
happened  in  June  1 557  5  *nd  *  was  fucceeded  by  h  s 
fon  Don  Sebaftian  III.  an  infant  of  three  years  of 

3g  After  the  death  of  King  John,  the  ^niftration  re¬ 
mained  in  the  hands  of  the  queen,  grandmother  to  be- 
baftian,  who  behaved  with  great  prudence  and  circum- 
fpeAion.  The  Moors,  however,  fupp°rmg_  that  imder 
a  minority  they  might  be  able  to  difpoffefs 
ftians  of  fuch  places  as  they  held  in  Barbaiy,  laid  chffe 

fiege  to  Mafagnan.  But  the  queeii-regent  fen  uch 

fpeedy  fuccours,  and  promifed  fuch  rewards  tothofe 
who  diftinguifhed  themfelves,  that  the  Moors,  though 
they  brought  80,000  men  into  the  field,  were  obi  g 
Abandon  the  enterprife.  This  was  at  fiifl ^magnffled 
as  a  high  inftance  of  the  queen  s  capaci  y  an  , 

but  in  a  fflort  time  the  natural  averfion  wlndi  ^  Pm> 
tuguefehad  to  the  government  of  t  g 

with  the  prejudice  they  had  agamft  her  c  7> 
ing  a  Caffilian,  appeared  fo  plainly,  and  gave  her  fo 
much  unealinefs,  that  of  her  own  accoi'  Hellry 

her  authority  into  the  hands  of  cardinal  Don  Henry 
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Portugal,  the  king’s  brother.  By  him  Don  Alexius  de  Menefes 
was  appointed  the  king’s  governor,  and  Gcmfales  de 
25  Gomera  with  two  other  priefts  his  preceptors.  By 
oi^ediica-  means  °f  thofe  initruftors  the  king’s  education  was  to- 
ti<  n  of  the  tally  marred.  His  governor  affiduoufly  inculcated  up- 
oung  king  on  him  that  the  chief  virtue  of  a  king  was  courage  ; 
ebaftian.  t}iat  danger  was  never  to  be  avoided,  but  always  fur- 
mounted,  let  the  occafion  be  what  it  would.  His 
other  tutors,  inftead  of  inftru&ing  him  in  the  true  re¬ 
ligion,  only  infpired  him  with  an  abhorrence  of  profof- 
fed  infidels  :  the  confequence  of  all  which  was,  that  he 
became  raffi,  inconfiderate,  and  obftinate  ;  all  which 
qualities  confpired  to  draw  upon  him  the  catallrophe 
which  ruined  both  him  and  the  kingdom. 

After  the  king  was  grown  up  to  man’s  eftate,  his 
defire  was  to  diftinguifh  himfelf  againft  the  infidels. 
He  himfelf  chofe  an  expedition  to  the  Eaft  Indies; 
but  the  prime  minifter  Alco$ova,  who  did  not  choofe  to 
2.6  attend  his  monarch  to  fuch  a  diftance,  fubftituted 
He  under-  Africa  in  its  Head.  This  expedition  the  king  entered 
takes  an  ex-  jnt0  *n  tpe  moft  inconfiderate  and  abfurd  manner.  He 
fent  over  Don  Antonio  prior  of  Crato,  with  fome 
fiica.  hundreds  of  foldiers;  carried  his  principal  courtiers  over 
with  him  from  a  hunting  match,  and  without  equi¬ 
pages  ;  he  then  fent  for  the  duke  of  Aveyro,  with  fuch 
troops  as  he  could  colled  on  the  fhort  warning  he  had 
got ;  and  when  all  thefe  were  affembled,  the  king  fpent 
his  time  in  hunting,  and  flight  excurfions  againfl  the 
enemy,  without  doing  any  thing  of  confequence,  ex¬ 
cept  expofing  his  perfon  upon  all  occafions.  At  length 
he  returned  to  Portugal  in  fuch  tempeftuous  weather, 
that  his  fubje&s  had  given  him  up  for  loft  ;  when  they 
were  agreeably  furprifed  by  his  unexpected  arrival  in  the 
river  of  Lifbon,  which  they  celebrated  with  the  greateft 
rejoicings. 

The  little  fuccefs  which  attended  the  king  in  this 
expedition  ferved  only  to  inflame  him  more  with  defire 
for  another  ;  fo  that  from  the  time  he  returned,  he 
feemed  to  think  on  nothing  elfe.  He  was  highly  de¬ 
lighted  alfo  with  an  accident  which  at  this  time  furnifh- 
ed  him  with  a  pretence  for  war,  though  of  that  he  flood 
in  no  great  need.  Muley  Hamet,  king  of  Fez  and 
Morocco,  had  been  difpoffefTed  of  his  dominions  by  his 
uncle  Muley  Moloch.  At  the  beginning  of  this  war 
Don  Sebaftian  had  offered  him  his  troops  in  Africa, 
which  offer  was  rejeded  with  contempt :  but  now  be¬ 
ing  a  fugitive,  and  having  in  vain  applied  for  afliftance 
to  Philip  of  Spain,  Muley  Hamet  applied  to  the  king 
of  Portugal ;  and,  that  he  might  the  more  eafily  fuc- 
ceed,  caufed  the  fortrefs  of  Arzila,  which  his  father 
had  recovered,  to  be  reftoredto  the  Portuguefe.  ft  he 
king  was  in  rapture  at  this  event,  and  fancied  that 
his  glory  would  exceed  that  of  all  his  predeceffors.  He 
was  advifed  againft  this  expedition,  however,  by  all  his 
friends.  King  Philip  of  Spain  having  done  every  thing 
to  diffuade  him  from  it  in  a  perfonal  conference,  fent 
Francifco  Aldana,  an  old  and  experienced  officer,  to 
Morocco;  and  at  his  return  ordered  him  to  attend  Don 
Sebaftian,  in  order  to  give  him  an  account  of  the  ftate 
of  affairs  in  that  country,  ftliis  he  performed  with  the 
greateft  fidelity,  but  without  any  efferit.  ft  he  queen 
dowager  and  cardinal  united  in  their  endeavours  to  di¬ 
vert  him  from  this  unfortunate  enterprife  ;  but  he  treat¬ 
ed  them  both  with  fo  little  refpeCl,  that  his  grandmo¬ 
ther  broke  her  heart j  and  the  cardinal,  to  fhow  his  dif- 
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tafte  to  the  meafare,  retired  to  Evora  without  coming 
either  to  court  or  council ;  which  example  was  follow¬ 
ed  by  many  of  the  nobles.  Many  of  thefe,  however, 
fent  very  free  remon  (trances  to  the  king  on  the  impro¬ 
priety  of  his  conduct  ;  and  King  Philip  fent  to  him  the 
duke  de  Medina  Celi,  once  more  to  lay  before  him  the 
reafons  why  he  thought  his  fcheme  impracticable,  and 
to  put  him  in  mind  that  he  had  no  hand  in  pufhing  him 
upon  his  deftruCtion,  ,or  of  concealing,  from  him  the 
dangers  into  which  he  feemed  determined  to  plunge 
himfelf  and  his  fubjeCts.  Laftly,  he  received  a  letter 
on  the  fubjeCt  from  Muley  Moloch  himfelf,  wherein 
that  prince  explained  to  him  his  own  right  to  the 
crown  of  Fez,  and  (bowed  that  he  had  only  difpoffef- 
fed  a  tyrant  and  a  murderer,  who  had  therefore  no 
right  to  his  friendfhip  or  afliftance.  He  next  affured 
him  that  he  had  no  reafon  to  fear  either  the  power  or 
neighbourhood  of  the  Portuguefe;  as  a  proof  of  which, 
and  as  a  mark  of  his  efteem,  he  was  content  to  make 
him  a  prefent  of  ten  miles  of  arable  ground  round  each 
of  the  fortreffes  he  poffeffed  in  Africa,  and  which  indeed 
were  no  more  than  four,  viz.  "Tangier,  Ceuta,  Mafa- 
gan,  and  Arzila.  At  the  fame  time  lie  addreffed  him¬ 
felf  to  King  Philip  of  Spain,  with  whom  he  was  on 
good  terms,  defiring  him  to  interpofe  with  his  nephew 
Sebaftian,  that  things  might  be  yet  adjufted  without  the  <17 
effufion  of  human  blood.  But  the  king  of  Portugal  Accou1 
was  deaf  to  all  falutary  advice;  and  therefore  paid  nohlbi0i 
regard  to  this  letter,  nor  to  the  remonft ranees  of  liis 
uncle.  On  the  24th  of  June  1577,  therefore,  he  fet 
fail  from  the  bar  of  Lifbon  with  a  fleet  of  50  (hips  and 
five  galleys,  twelve  pieces  of  cannon,  and  tranfports 
and  tenders,  making  up  near  1000  fail.  His  troops 
confided  of  9000  Portuguefe  foot ;  3000  Germans ; 

700  Italians  commanded  by  Sir  ft  homas  Stukeley,  an 
Englifh  exile,  but  remarkably  brave  ;  2000  Caitilians 
and  300  volunteers,  commanded  by  Don  Chriftopher 
de  Tuvara  mafter  of  the  liorfe,  a  man  of  courage,  but 
without  either  conduct  or  experience.  He  touched 
firft  at  Lagos  bay  in  the  kingdom  of  Algarve,  where 
he  remained  for  four  days-:  thence  he  proceeded  to  Ca¬ 
diz  ;  where  he  was  magnificently  feafted  for  a  week  by 
the  duke  de  Medina  Sidonia,  who  took  the  opportu¬ 
nity  once  more,  by  order  of  Philip,  of  diffuading  him 
from  proceeding  further  in  perfon.  But  this  exhorta-  . 
tion  proved  as  fruitlefs  as  the  reft ;  and  the  king  having 
failed  with  a  ftrong  detachment  for  Tangier,  ordered 
Don  Diego  de  Souza,  his  commander  in  chief,  to  follow 
with  the  remaining  part  of  the  army. 

The  troops  landed  on  the  coaft  of  Africa  without 
any  bad  accident,  and  joined  at  Arzila.  Here  the 
king  was  met  by  the  cheriff  Muley  Hamet,.  on  whole 
account  he  had  undertaken  the  war,  who  delivered  him 
his  fon  Muley,  a  boy  of  12  years  of  age,  as  a  hoftage, 
and  brought  a  reinforcement  of  300  Moors.  The  boy 
was  fent  to  Mafagan  under  a  ftrong  guard;  but  the  fa¬ 
ther  remained  in  the  Portuguefe  camp.  Here  it  was 
refolved  in  a  council  of  war  to  reduce  the  town  of  La- 
rache,  but  it  was.difputed  whether  the  troops  fhonld 
proceed  thither  by  land  or  fea.  Don  Sebaftian,  who 
efpoufed  the  former  opinion,  finding  himfelf  oppofed  by 
Muley  Hamet,  gave  him  fuch  a  rude  anfwer,  that  he 
left  his  prefence  in  difeontent ;  after  which  the  king’s 
opinion  prevailed,  and  the  army  began  its  march  on  the 
29th  of  July.  As  they  proceeded,  the  king  rece1^ 
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^ortuoal  letter  from  the  duke  of  Alba, .  requeuing  him  to  at- 
tempt  nothing  beyond  the  taking  of  tne  town  of  La- 
rache.  Along  with  the  letter  was  Cent  an  helmet  which 
had  "been  worn  by  Charles  V.  -  . 

On  the  other  hand  Muley  Moloch,  having  intelli¬ 
gence  of  this  formidable  invafion,  took,  the  field,  though 
at  that  time  fo  ill  of  a  fever  that  he  could  not  fit  on 
horfeback,  with  40,000  foot  and  60,000  horfe.  He 
conducted  every  thing,  notwithflanding  his  di  five  fled 
fituation,  with  the  greateft  prudence.  Finding  fome 
reafon  to  fufped  that  part  of  his  army  were  defirouB  of 
going  over  to  his  rival,  he  proclaimed  that  fuch  as  in¬ 
clined  to  join  their  old  matter  were  at  liberty  to  do  it. 
This  at  once  put  a  flop  to  the  defection,  and  only  a 
very  few  made  ufe  of  the  liberty  which  was  granted 
them.  Standing  in  doubt  likewife  of  the  fidelity  of  a 
body  of  3000  horfe,  he  fent  them  to  reconnoitre  the 
enemy,  by  which  atl  of  confidence  he  feenred  them. 
Still,  however,  lie  feared  that  his  officers  might  be  cor¬ 
rupted  by  the  Portuguefe  gold;  for  which  reafon  he 
-changed  the  difpofltion  of  his  army  entirely,  fo  that  none 
-of  his  officers  commanded  the  corps  to  which  they  had 
been  accuftomed  ;  and  therefore,  having  new  men  to 
deal  with,  had  none  whom  they  could  triift. 

Having  taken  thefe  precautions,  he  advanced  againft 
the  Portuguefe  army  with  fuch  celerity,  that  he  came 
in  fight  of  them  on  the  3d  of  Auguft.  On  this  Don 
Sebaflian  called  a  council  of  war  ;  in  which  many  who 
out  of  eomplaifance  had  given  their  opinions  for  this 
inarch,  were  now  for  returning.  They 'were  feparated 
from  the  enemy  by  a  river,  and  the  Moors  were  matters 
of  the  ford,  fo  that  it  was  impoflible  to  force  them  im¬ 
mediately  in  their  pofls  ;  neither  was  it  practicable  for 
them  to  wait  for  a  more  favourable  opportunity,  becaufe 
they  had  no  provisions.  The  foreign  officers,  on  the 
contrary,  were  of  opinion  that  fighting  was  now  be¬ 
come  neceflary,  and  a  retreat  dangerous.  This,  however, 
was  violently  oppofed  by  the  cheriff,  who  faw  plainly 
that  they  ran  a  great  rifle  of  being  defeated  and  of  lo- 
fing  all,  while  at  the  fame  time  they  were  not  certain 
of  gaining  any  thing  of  confequence  though  they  fhould 
be  victorious :  whereas,  if  they  drew  down  towards 
the  fea,  they  might  entrench  themfelves  till  they  were 
relieved  by  their  fleet ;  daring  which  interval  if  Muley 
Moloch  fhould  die,  he  looked  upon  it  as  certain  that 
a  great  part  of  the  army  would  defert  to  him,  which 
would  render  him  matter  not  only  of  the  kingdom,  but 
of  the  fate  of  the  Chriftians  alio.  When  he  found 
that  the  king  was  bent  on  fighting,  he  only  requefted 
that  the  engagement  might  be  delayed  till  4  o’clock  in 
the  afternoon,  that,  in  cafe  of  a  defeat,  they  might 
have  fome  chance  ofefcaping;  but  even  in  this  he  could 
not  prevail;  for  the  king  having  difpofed  of  every  tiling 
for  a  battle  the  next  day,  was  impatient  to  begin  the 
oufet  as  foon  as  it  was  light. 

In  the  mean  time  Muley  Moloch  was  fo  fenfible  of 
the  advantages  of  his  fituation,  that  lie  was  inclined 
to  take  the  whole  Portuguefe  army  prifoners;  but  find¬ 
ing  his  difeafe  increafe,  fo  that  he  had  110  hopes  of  re¬ 
covery,  he  came  to  the  nfolution  to  fight,  that  his  anta- 
gonitt  might  not  avail  himfelf  of  his  death.  The  dif¬ 
pofltion  of  the  Chriftian  army  was  very  regular  and  cor¬ 
rect,  through  the  care  of  fome  old  officers  in  Don  Se- 
bafiian’s  fervice  :  the  infantry  were  difpofed  in  three 
lints;  the  battalion  of  volunteers  made  the  vanguard; 


Partus*?, 


the  Germans  commanded  by  colonel  Amhcrg,  and  the 
Italians  by  Sir  Thomas  Stuckeley,  were  on  the  right  ;  * 

the  Caftilian  battalions  on  the  left  ;  the  Portuguefe  in 
the  centre  aiid  rear  ;  the  cavalry,  confifting  of  about 
j  500  men,  partly  on  the  right  under  the  command  of 
the  duke  d’Avegro,  to  whom  the  cheriff  joined  him¬ 
felf  with  his  horfe  :  on  the  left  was  the  royal  ftandard, 
with  the  reft  of  the  cavalry,  under  the  command  of  the 
duke  of  Barcelos  eldeft  fon  to  the  duke  of  Braganza, 

Don  Antonio  prior  of  Crato,  and  feveral  other  perions 
of  great  rank.  The  king  took  poft  at  firft  with  the  vo¬ 
lunteers.  Muley  Moloch  difpofed  aifo  his  troops  in 
three  lines:  the  firft  confiiled  of  the  Andalufian  Moors, 
commanded  by  three  officers  who  had  diftinguifhed 
themfelves  in  the  wars  of  Granada  ;  the  fecond  of  re- 
negadoes  ;  and  the  third  of  the  natives  of  Africa. 

They  moved  in  a  half  moon,  with  10,000  horfe  on 
each  wing,  and  the  reft  in  the  rear,  with  orders  to 
extend  themfelves  in  fuch  a  manner  as  to  encompafs 
the  Chriftian  army.  Muley  Moloch,  though  extreme¬ 
ly  weak,  was  taken  out  of  his  litter,  and  fet  on  horfe¬ 
back,  that  he  might  fee  how  his  commands  had  been 
obeyed ;  and  being  perfectly  fatisfied  with  the  fitua- 
tion  of  liis  troops,  he  directed  the  fignal  of  battle  to  19 
be  given.  The  Chriftians  advanced  with  the  greateft  The  Portu* 
refolution  ;  broke  the  firft  line  of  the  Moorifh  mfentry,  ""T 
and  difordered  the  fecond.  On  this  Muley  Moloch  leated; 
drew  his  fword,  and  would  have  advanced  to  encou¬ 
rage  hk  troops,  but  that  his  guards  prevented  him  ;  on 
which  diis  emotion  of  mind  was  fo  great,  that  he  fell 
from  his  horfe.  One  of  his  guards  caught  him  m  his 
arms,  and  conveyed  him  to  his  litter;  where  he  imme¬ 
diately  expired,  having  only  time  to  lay  his  finger  on 
liis  lips  by  way  of  enjoining  them  to  conceal  his  death. 

But  by  this  time  the  Moorifh  cavalry  had  wheeled 
quite  round,  and  attacked  the  Chriftian  army  in  the 
rear  :  upon  which  the  cavalry  in  the  left  wing  made 
fuch  a  vigorous  effort  that  they  broke  the  Portuguefe 
on  the  right ;  and  at  this  time  the  cheriff,  in  pafling  a 
rivulet,  was  drowned.  In  this  emergency,  the  Ger¬ 
mans,  Italians,  and  Caftilians,  did  wonders ;  but  the 
Portuguefe,  according  to  their  own  liiftorians,  beha¬ 
ved  indifferently.  Attacked  on  all  fides,  however, 
they  were  unable  to  refill;  and  the  whole  army,  except 
about  50  men,  were  killed  or  taken  prifoners.  .  The 
fate  of  the  king  is  varioufly  related.  According  to 
fome,  he  had  two  liorfes  killed  under  him,  and  then 
mounted  a  third.  His  braveft  officers  were  killed  in 
liis  defence  ;  after  which  the  Moors  furrounding  him, 
feized  liis  perfon,  ftripped  him  of  his  fword  and  arms, 
and  fecured  him.  They  immediately  began  to  quarrel 
about  whofe  prifoner  he  was  ;  upon  which  one  of  the 
generals  rode  in  among  them,  crying,  “  What,  you 
dogs,  when  God  has  given  you  fo  glorious  a  victory, 
would  you  cut  one  anothers  throats  about  a  priioner  Vs 
at  the  fame  time  difeharging  a  blow  at  Sebaflian,  lie 
brought  him  to  the  ground,  when  the  reft  of  the  Moors 
foon  difpatched  him.  Others  affirm,  that  one  Lewis 
de  Brito  meeting  the  king  with  his  ftandard  wrapped 
round  him,  Sebaflian  cried  out,  “  Hold  it  fall,  let  us 
die  upon  it !”  upon  which  charging  the  Moors,  he  was 
feized,  refeued  by  Brito,  wlio  was  himfelf  taken  with 
the  ftandard,  and  carried  to  Fez.  He  affirmed,  that 
after  he  was  taken,  he  faw  the  king  at  a  diftance,  and 
unpurfued.  Don  Lewis  de  Lima  met  him  afterwards 
2  making 
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yortug*!.  making  towards  the  river ;  and  this  Is  the  lad  account 
hmmm  wc  have  of  his  being  fe'en  alive. 

Muley  Hamet,  the  brother  of  Muley  Moloch,  was 
proclaimed  king  by  the  Moors  immediately  after  the 
battle.  Next  day,  having  ordered  all  the  prifoners  to 
be  brought  before  him,  the  new  fovereign  gave  orders 
to  fearch  for  the  body  of  Don  Seballian.  The  king’s 
valet-de-chambre  brought  back  a  body,  which  he  faid 
was  that  of  his  mafter,  but  fo  disfigured  with  wounds, 
that  it  could  not  well  be  known  ;  fo  that  notwiths¬ 
tanding  the  molt  diligent  fearch,  this  monarch’s  death 
could  never  be  properly  authenticated.  This  body,  how¬ 
ever,  was  prcferved  by  Muley  Hamet,  who  delivered  it  up 
as  the  body  of  Don  Seballian  to  King  Philip  of  Spain. 
By  him  it  was  fent  to  Ceuta,  from  whence  it  was  trans¬ 
ported  to  Portugal,  and  buried  among  his  ancedois  in 
the  monallery  at  Belem,  with  all  poflible  folemnity. 

By  this  terrible  difafier,  the  kingdom  of  Portugal, 
from  being  the  mod  eminent,  funk  at  once  into  the 
lowed  rank  of  the  European  Hates.  All  the  young 
nobility  were  cut  off,  or  carried  into  flavery  :  the  king- 
dom  was  exhauiled  of  men,  money,  and  reputation  ;  fo 
that  Don  Henry,  who  affumed  the  government .  after 
the  death  of  his  brother  Don  Seballian,  found  himfelf 
jn  a  very  difagrecable  lituation.  ihe  tranfadlions  of  his 
Teign  were  quite  trifling  and  unimportant  ;  but  after 
his  death  a  great  revolution  took  place.  I  he  crown  of 
Portugal  was  claimed  by  three  different  competitors ; 
viz.  the  prince  of  Parma,  the  dutchefs  of  Braganza, 
and  Philip  of  Spain.  Whatever  might  have  been  the 
2o  merits  of  their  refpedtive  claims,  the  power  of  Philip 
For  ruga!  quickly  decided  the  contell  in  his  favour.  He  found 
conquered  pjs  fchemes  facilitated  by  the  treachery  of  the  regents, 
by  Phihp  wi10  took  the  moft  fcandalons  methods  of  putting  the 
^  kingdom  into  his  hands.  Under  pretence  of  inlpedling 
the  magazines,  they  took  out  fome  of  the  powder,  and 
mixed  the  rell  with  Tand  ■  they  appointed  an  agent 
to  go  to  France  for  fuccours,  from  whence  they  knew 
that  they  could  not  arrive  in  time  ;  tney  difiolved  the 
dates  as  foon  as  they  difeovered  that  they  were  bent  on 
maintaining  the  freedom  or  the  nation  ;  and,  under  a 
{how  of  confidence,  fent  off  to  didant  places  fuch  of  the 
nobility  as  they  fufpedted. 

King  Philip,  finding  every  thing  in  Ins  favour, 
commanded  the  duke  of  Alva  to  invade  Portugal,,  at 
the  head  of  20,000  men.  The  people,  perceiving 
that  they  were  betrayed,  exclaimed  againll  the  gover¬ 
nors,  and  placed  on  the  throne  Don  Antonio  prior  of 
Crato.  But  his  forces  being  inexperienced,  and  he 
himfelf  behaving  in  a  very  improper  manner,  lie  was 
quickly  defeated  by  the  duke  of  Alva,  and  forced  to 
l\ y  out  of  the  kingdom,  which  lie  effedled  with  great 
difficulty.  On  his  flight  the  whole  kingdom  fubmit- 
ted,  together  with  the  garrifons  in  .Barbary,  the  fettle- 
ments  on  the  wedern  coad  of  Africa,  of  Brazil,  and 
in  the  Ead  Indies.  All  the  Madeiras,  however,  ex¬ 
cept  the  ifle  of  St  Michael,  held  out  for  Don  An¬ 
tonio  until  they  were  reduced,  and  the  French  navy, 
who  came  to  their  affidance,  entirely  defeated  and  de- 
31  droved. 

Terms  Philip  made  his  entry  into  Eifbon  as  foon  as  the 

kingdom  was  totally  reduced,  and  endeavoured  to  con- 
oewfub-8  ciliate  the  affedlions  of  the  people  by  confirming  ths 

jvCls,  terms  which  lie  had  before  offered  to  the  dates.  I  heie 

terms  were*  that  he  would  take  a  fokam 


tain  the  privileges  and  liberties  of  the  people  :  that  the  Portugal 
dates  fhould  be  affembled  within  the  realm,  and  nothing- 
propofed  in  any  other  dates  that  related  to  Portugal : 
that  the  viceroy  or  chief  governor  fhould  be  a  native, 
unlefs  the  king  fhould  give  that  charge  to  one  of  the 
royal  family  :  that  the  houfehold  fhould  be  kept  on  the 
fame  footing :  that  the  pod  of  firfl  prefident,  and  of 
all  offices,  civil,  military,  and  judicial,  fhould  be  filled 
with  Portuguefe;  all  dignities  in  the  church  and  in  the 
orders  of  knighthood  confined  to  the  fame  ;  the  com¬ 
merce  of  Ethiopia,  Africa,  and  the  Indies,  referred  al- 
fo  to  them,  and  to  be  carried  on  only  by  their  mer¬ 
chants  and  veffels  1  that  he  would  remit  all  impods  on 
ecclefiadical  revenues :  that  he  would  make  no  grant 
of  any  city,  town,  or  jurifdi&ion  royal,  to  any  but 
Portuguefe :  that  edates  refulting  from  forfeitures  fhould 
not  be  united  to  the  domain,  but  go  to  the  relations  of 
the  lad  poffeffor,  or  be  given  to  other  Portuguefe  for 
recompenfe  of  fervices  :  that  when  the  king  came  to 
Portugal,  where  he  fhould  refide  as  much  as  pofiible, 
he  fhould  not  take  the  lioufes  of  private  perfons  for  his 
officers  lodging,  but  keep  to  the  cudom  of  P ortugal : 
that  wherever  his  majefty  redded,  he  fhould  have  an  ec~ 
clefiadie,  a  treafurer,  a  chancellor,  two  maders  of  re- 
queds,  with  under  officers,  all  of  them  Portuguefe,  who 
fhould  difpatcli  every  thing  relating  to  the  kingdom:  that 
Portugal  fhould  ever  continue  a  didindd  kingdom,  and 
its  revenue  be  confumed  within  itfelf :  that  all  matters 
of  judice  fhould  be  decided  within  the  realm  :  that  the 
Portuguefe  fhould  be  admitted  to  charges  in  the  houfe- 
holds  of  the  king  and  queen  of  Spain  :  that  all  duties 
on  the  frontiers  fhould  be  taken  away  :  and,  laflly,  that 
Philip  fhould  give  300,000  ducats  to  redeem  prifoners, 
repair  cities,  and  relieve  the  mi  dries  which  the  plague 
and  other  calamities  had  brought  upon  the  people. 

All  thefe  conditions,  formerly  offered  and  rejected  by 
the  Portuguefe,  the  king  now  confirmed  :  but  whereas 
the  duke  of  Offuna,  by  way  of  fecurity  for  thefe  con¬ 
ditions,  had  promifed  them  a  law,  that  if  the  king  did 
not  adhere  to  them,  the  dates  fhould  be  freed  from  their 
obedience,  and  might  defend  their  right  by  the  fword, 
without  incurring  the  reproach  of  perjury,  or  the  guilt 
of  treafon  ;  this  he  abfolutely  refufed  to  ratify.  3%. 

All  thefe  conceifions,  however,  did  not  anfwer  the  Cavnot” 
purpofe  ;  nay,  though  Philip  was  to  the  lad  degre*  ^ncihuts  ^ 
laviih  of  honours  and  employments,  the  Portuguefe 
were  dill  diffatisfied.  This  had  alfo  an  effect  which 
was  not  forefeen  :  it  weakened  the  power,  and  absorb¬ 
ed  the  revenues,  of  the  crown  ;  and,  by  putting  it  out 
of  the  power  of  any  of  his  fucceffbrs  to  be  liberal  in  the 
fame  proportion,  it  raifed  only  a  fhort-lived  gratitude 
in  a  few,  and  left  a  number  of  raaleccntents,  to  which 
time  was  continually  adding. 

Thus  Philip,  with  all  his-  policy,  and  endeavours  to 
pleafe,  found" his  new  fubjeds  dill  more  aijd  more  dif- 
gufled  with  his  government,  efpecially  when,  they  found 
their  king  treating  with  the  utmoft  feverity  all  tliofe 
who  had  fupported  Don  Antonio.  I  lie  exiled  prince,  33 
however,  dill  dyled  himfelf  king  of  Portugal  At  fird  Is  difturbe& 
he  retired  to  France,  and  there  demanded  fuccours  forby^O^ 
the  recovery  of  Ins  dominions.  Here  he  found  fo  much 
countenance,  that  with  a  fleet  of  near  60  fail,  and  a 
good  body  of  troops  on  board,  he  made  an  attempt 
upon  the  Terceras,  where  his  fleet  was  beat  by  the 
Spaniards  5  and  a  great  number  of  prifoners  being^ta*- 
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•  Portugal,  ken,  all  the  officers  and  gentlemen  were  beheaded,  and 
»—  1  ■  a  great  number  of  meaner  people  hanged.  Don  An¬ 
tonio,  notwlthftanding,  kept  poMon  of  fome  places, 
coined  money,  and  performed  many  other  a&s  of  regal 
power;  but  was  at  length  conftrained  to  retire,  and  it  was 
with  fome  difficulty  that  he  did  fo,  and  returned  into 
France.  He  paffed  from  thence  into  England,  where 
he  was  well  received;  and  many  fitted  out  privateers  to 
cruife  againft  the  Spaniards  under  his  commiffion.  but 
after  king  Philip  had  ruined  the  naval  power  of  Portu¬ 
gal  as  well  as  Spain,  by  equipping  the  armada,  Queen 
Elifabeth  made  no  difficulty  of  owning  and  affilting 
Don  Antonio,  and  even  of  fending  Sir  John  Norris 
and  Sir  Francis  Drake  with  a  ftrong  fleet  and  a  great 
army  to  reftore  him.  Upon  this  occahon  Don  Anto¬ 
nio  fent  his  Ton  Don  Chriftopher  a  hoftage  to  Muley 
Hamet  king  of  Fez  and  Morocco,  who  was  to  lend  him 
200,000  ducats.  But  king  Philip  prevented  this  by 
furrendering  Arzila  :  and  this  difappointment,  the  un- 
feafonable  enterprise  upon  Corunna,  and  the  difputes 
that  arofe  between  Norris  and  Drake,  rendered  that  ex¬ 
pedition  abortive  ;  fo  that,  except  carrying  the  plague 
into  England,  it  was  attended  with  no  confequences 
worthy  of  notice.  He  remained  fome  time  after  in 
England  :  but  finding  himfelf  little  % regarded,  he  with¬ 
drew  once  more  into  France,  where  he  fell  into  gieat 
poverty  and  diftrefs  ;  and  at  length  dying  in  the  64th 
year  of  his  age,  his  body  was  buried  in  the  church  01 
the  nuns  of  Ave  Maria,  with  an  infcription  on  his 
tomb,  in  which  he  is  ftyled  king.  He  left  feveral 
children  behind  him,  who,  on  account  of  Ins  being  a 
knight  of  Malta,  and  having  made  a  vow  of  virginity 
at  his  entrance  into  the  order,  were  looked  upon  as  il¬ 
legitimate.  He  preferved,  even  to  the  day  of  his 
death,  a  great  intereft  in  Portugal;  and  had  drawn 
from  thence,  in  the  courfe  of  his  life,  immenfe  fums  of 
money  ;  which  had  been  fquandercd  in  many  fruitlefs 
negociations  and  attempts  to  difturb  the  poffeffions  of 
king  Philip  in  almoft  all  parts  of  his  dominions,  and 
particularly  in  the  Indies,  where  the  Portuguefe  were 
rather  more  averfe  to  the  Caftihan  yoke,  or  at  leaft  tef- 
34  tified  their  averfion  more  openly,  than  in  Europe. 
Impoftors  But  Don  Antonio  was  not  the  only  pretender  to  the 
pretending  crown  0f  Portugal :  for  the  people,  partly  through  the 
SekfcfHan*1  l°ve  °f  their  prince,  and  partly  from  their  hatred  to  the 
Caftilians,  were  continually  feeding  themfelves  with  the 
hopes  that  Don  Sebaflian  would  appear  and  deliver 
them ;  and  in  this  refpeft  fuch  a’  fpirit  of  credulity 
reigned,  that  it  was  faid  proverbially,  they  would  have 
taken  a  negro  for  Don  Seballian.  This  humour  put 
the  fon  of  a  tiler  at  Alcobaza,  who  had  led  a  profli¬ 
gate  life,  and  at  length  turned  hermit,  to  give  himfelf 
out  for  that  prince  ;  and  haying  with  him  two  compa¬ 
nions,  one  of  them  llyled  himfelf  Don  Chriftopher  de 
Tavora ,  and  the  other  the  bi/hop  of  Guarda ,  they  began 
to  colled  money,  and  were  in  a  fair  way  of  creating 
much  diflurbance,  if  the  cardinal  arch-duke  had  not 
caufed  him  to  be  apprehended ;  and  after  leading  him 
ignominioufiy  through  the  flreets  of  Lifbon,  he  who 
took  the  name  of  Sebaflian  was  fent  to  the  galleys  for 
life,  and  the  pretended  bifliop  was  hanged.  Not  long 
after,  Gonfalo  Alvarez,  the  fon  of  a  mafon,  gave  him¬ 
felf  out  for  the  fame  king  ;  and  having  promifed  mar¬ 
riage  to  the  daughter  of  Pedro  Alonfo,.a  rich  yeoman, 
whom  he  created  earl  of  Torres  Novas,  he  afiembled  a 
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body  of  about  Boo  men,  and  fome  blood  was  fpilt  be*  Portugal# 
fore  he  was  apprehended :  at  length,  being  clearly  V— 
proved  to  be  an  impoflor,  himfelf  and  his  intended  fa¬ 
ther-in-law  were  publicly  hanged  and  quartered  at 
Lifbon  ;  which,  inflead  of  extinguifiiing  this  humour, 
farther  increafed  it.  35 


There  was,  however,  a  perfon  who  appeared,  about  ^count^oi 
20  years  after  the  fatal  defeat  of  Sebaflian,  at  Venice, 
who  created  much  more  trouble.  He  affumed  the  name 


of  Don  Sebajiiany  and  gave  a  very  diftind  account  of 
the  manner  in  which  he  had  pafied  his  time  from  that 
defeat.  He  affirmed,  that  he  had  preferved  his  life  and. 
liberty  by  hiding  himfelf  amongfl  the  flain  :  that,  after 
wandering  in  difguife  for  fome  time  in  Africa,  he  re¬ 
turned  with  two  of  his  friends  into  the  kingdom  of  Al¬ 
garve  :  that  he  gave  notice  of  this  to  the  king  Don 
Henry  :  that  finding  his  life  fought,  and  being  unwill¬ 
ing  to  diflurb  the  peace  'of  the  kingdom,  he  returned 
again  among  the  Moors,  and  paffed  freely  from  one 
place  to  another  in  Barbary,  in  the  habit  of  a  peni¬ 
tent  :  that  after  this  he  became  a  hermit  in  Sicily ;  but 
at  length  refolved  to  go  to  Rome,  and  difcover  himfelf 
to  the  pope.  On  the  road  he  was  robbed  by  his  do- 
meflics,  and  came  almofl  naked  to  Venice,  where  he 
was  known,  and  acknowledged  by  fome  Portuguefe. 
Complaint  being  made  to  the  fenate,  he  was  obliged  to 
retire  to  Padua.  But  the  governor  of  that  city  order¬ 
ing  him  alfo  to  depart,  he,  not  knowing  what  to  do, 
returned  again  to  Venice ;  where,  at  the  requefl  of  the 
Spanifli  ambaffador,  who  charged  him  not  only  with 
being  an  impoilor,  but  alfo  with  many  black  and  atro¬ 
cious  crimes,  he  was  feized,  and  thrown  into  prifon.  He 
underwent  28  examinations  before  a  committee  of  noble 
and  impartial  perfons  ;  in  which  he  not  only  acquitted 
himfelf  clearly  of  all  the  crimes  that  had  been  laid  to  his 
charge,  but  entered  alfo  into  fo  minute  a  detail  of  the 
tranfa&ions  that  had  paffed  between  himfelf  and  the  re¬ 
public,  that  the  commiffioners  were  perfe&ly  aftonifhed* 
and  fhowed  no  difpofition  to  declare  him  an  impoflor ; 
moved  more  efpecially  by  the  fiimnefs  of  his  behaviour, 
his  fingular  modefly,  the  fobriety  of  his  life,  his  exem¬ 
plary  piety,  and  his  admirable  patience  under  his  affiic- 
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tions.  The  noife  of  this  was  diffufed  throughout  Eu- 
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rope,  and  the  enemies  of  Spain  endeavoured  everywhere 
to  give  it  credit. 

The  flate,  however,  refufed  to  difeufs  the  great  point, 
whether  he  was  or  was  not  an  impoflor,  unlefs  they  were 
requefted  fo  to  do  by  fome  prince  or  flate  in  alliance 
with  them.  Upon  this  the  prince  of  Orange  fent  Don 
Chriftopher,  the  fon  of  the  late  Don  Antonio,  to  make 
that  demand;  and  at  his  requefl  an  examination  was 
made  with  great  folemnity :  but  no  deciiion  followed ; 
only  the  fenate  fet  him  at  liberty,  and  ordered  him  to 
depart  their  dominions  in  three  days.  He  went  there¬ 
fore,  by  the  advice  of  his  friends,  to  Padua,  but  in  the 
difguife  of  a  monk,  and  from  thence  to  Florence;  where 
he  was  arrefted  by  the  command  of  the  grand  duke, 
who  delivered  him  to  the  viceroy  of  Naples.  The  count 
de  Lemos,  then  in  poffeflion  of  that  dignity,  died  foon 
after,  before  whom  he  was  firft  brought ;  this  man  af- 
ferted,  he  mull  know  him  to  be  Don  Sebaflian,  fince 
he  had  been  twice  fent  to  him  from  the  king  of  Spain, 
He  remained  prifoner  feveral  years  in  the  caftle  Del  Ovo, 
where  he  endured  incredible  hardfhips.  At  length  he 
was  brought  out,  led  with  infamy  through  the  flreets^ 

©t 


FOR  ["  4x7  1  P  O  R 


Portugal  the  city,  and  declared  to  be  an  impoftor,  who  a  (Turned 
the  name  of  Sebafttan  :  at  which  words,  when  proclaim¬ 
ed  before  him,  he  faid  gravely,  And  fo  I  am .  In  the 
fame  proclamation  it  was  affirmed,  that  hewas  in  truth  a 
Calabrian ;  which  as  foon  as  lie  heard,  he  faid,  It  is 
falfe .  He  was  next  fnipped  on  board  a  galley  as  a  have; 
then  carried  to  St  Lucar,  where  he  was  fome  time  con¬ 
fined  ;  from  thence  he  was  transferred  to  a  caflle  in  the 
heart  of  Caftile,  and  never  heard  of  more.  Some  per- 
fons  were  executed  at  Lifbon  for  their  endeavours  to 
raife  an  infurre£lion  on  his  behalf :  but  it  was  thought 
Arrange  policy,  or  rather  a  ilrange  want  of  policy,  in 
the  Spaniards,  to  make  this  affair  fo  public  without 
proofs  ;  and  the  attempt  to  filence  this  obje&ion,  by  af¬ 
firming  him  to  be  a  magician, ’was  juftly  looked  upo^  as 
36  ridiculous. 

iBad  confe-  The  adminiflration  of  affairs  in  Portugal,  during  the 
quences  cf  reign  of  Philip,  was  certainly  detrimental  to  the  nation  ; 
adminhha- anc^  Tet  1#t  does  not  aPPear  that  this  flowed  io  much 
ti»a.  *  from  any  ill  intention  in  that  monarch,  as  from  errors 
in  judgment.  His  prodigious  preparations  for  the  in- 
valion  of  England  impoverifhed  all  his  European  domi¬ 
nions  ;  but  it  abfolutely  exhaufted  Portugal.  Lhe  pre¬ 
tentions  of  Don  Antonio,  and  the  hopes  of  d spoiling 
their  Indian  fleets,  expofed  the  Portuguefe  to  the  re- 
ientment  of  the  Englilh ;  from  which  the  king  having 
granted  away  all  his  domains,  wanted  power  to  defend 
them.  Their  clamours  were  not  at  all  the  lefs  loud  for 
their  being  in  fome  meafure  without  caufe.  The  king, 
to  pacify  them,  borrowed  money  from  tlie  nobility  upon 
the  euftoms,  which  were  the  only  fure  remedy  he  had 
ilill  left ;  and  this  was  attended  with  fatal  confequences. 
The  branches,  thus  mortgaged,  became,  and  continue 
-to  this  hour,  fixed  and  hereditary;  fo  that  the  merchant 
was  oppreffed,  and  the  king  received  nothing.  This 
'expedient  failing,  a  tax  of  three  per  cent,  was  impofed, 
in  the  nature  of  fhip-money,  for  the  defence  of  the 
*coalls  and  the  commerce,  which  for  fome  years  was  pro¬ 
perly  applied  ;  but  it  then  became  a  part  of  the  ordinary 
revenue,  and  went  into  the  king’s  exchequer  without 
account.  This  made  way  for  diverting  other  appropri¬ 
ated  branches;  as  for  inflance,  that  for  the  repair  of  for¬ 
tifications,  the  money  being  ftri6lly  levied,  and  the 
works  fuffered  to  decay  and  tumble  down  ;  and  for  the 
maintenance  of  the  conqnefts  in  Africa,  by  which  the 
garrifons  mouldered  away,  and  the  places  were  loft. 
Upon  the  whole,  in  the  fpace  of  18  years,  the  nation 
was  vilibly  impoverifhed :  and  yet  the  government  of 
Philip  was  incomparably  better  than  that  of  his  fuccef- 
fors ;  fo  that  his  death  was  juftly  regretted ;  and  the 
Portuguefe  were  taught  by  experience  to  confefs,  that 
of  bad  mafters  he  was  the  beft. 

His  fon  Philip,  the  fecond  of  Portugal  and  the  third 
of  Spain,  fat  20  years  upon  the  throne  before  he  made 
a  vifitr  to  Portugal,  where  the  people  put  themfelves  to 
a  moft  enormous  expence  to  receive  him  ;  for  which 
they  received  little  more  than  tlie  compliment,  that  be¬ 
fore  his  entry  into  Lifbon,  he  knew  not  how  great  a 
king  he  was.  He  held  an  affembly  of  the  ftates,  in 
which  his  fon  was  fworn  fucceffor.  Having  done  all 
that  he  wanted  for  himfelf,  he  acquired  a  falfe  idea  of 
the  riches  of  the  nation  from  an  immoderate  and  foolifh 
difplay  of  them  during  his  fhort  flay  at  Lifbon  ;  and 
having  fhown  himfelf  little,  and  done  lefs,  he  returned 
into  Spain ;  where  he  adled  the  part  of  a  good  king 
Von.  XV.  Part  IL 


upon  his  death-bed,  in  deploring  bitterly  that  he  never  Portugal. 

thought  of  acting  it  before.  The  reign  of  Philip  III.  - - "i 

and  IV.  was  a  feries  of  worfe  meafures,  and  worfe  for-  Grea^loffe* 
tune  :  all  liis  dominions  fuffered  greatly ;  Portugal  moft  in  Alia  and 
of  all.  The  lofs  of  Ormus  in  the  Eaft,  of  Brazil  in  the  America. 
Weft  Indies,  together  with  the  fhipwreck  of  a  fleet 
fent  to  cfcort  that  from  Goa,  brought  the  nation  incre¬ 
dibly  low,  and  encouraged  the  conde  duke  to  hope  they 
might  be  entirely  crufhed.  Thefe  are  the  heads  only 
of  the  tranfadlions  for  40  years  :  to  enter  in  any  degree 
into  the  particulars,  is,  in  other  words,  to  point  out  the 
breaches  made  by  the  Spanifh  minifters  011  the  condi¬ 
tions  granted  by  king  Philip  ;  which,  with  refpedt  to 
them,  was  the  original  contradl,  and  unalterable  confu¬ 
tation  of  Portugal  while  fubje£l  to  the  monarchs  of 
Cafiile  ;  and  which,  notwithftanding,  they  fo  often  and 
fo  flagrantly  violated,  that  one  would  have  imagined  / 
they  had  fludied  to  provoke  the  wrath  of  heaven,  and 
infult  the-  patience  of  men,  inftead  of  availing  them¬ 
felves,  as  they  might  have  done,  of  the  riches,  power, 
and  martial  fpirit  of  the  Portuguefe  people.  .g 

It  was  the  very  bafis  and  foundation  of  their  privi-The  Por- 
leges,  that  the  kingdom  fhould  remaih  feparate  and  in-tu£uefe  0P" 
dependent,  and  confequently  that  Lifbon  fhould  coriti-  {he^pa- ^ 
nue  as  much  its  capital  as  ever,  the  feveral  ftipreme  niard's. 
councils  and  courts  refiding ;  fo  that  the  natives  of  this 
realm  might  not  be  obliged  to  travel  in  fearcli  of  juftice. 

So  little,  or  at  leaft  fo  fhort  a  time,  was  this  obferved, 
that  neither  promotion  nor  juftice  was  to  be  obtained 
without  journeys,  and  Madrid  was  not  more  the  capital 
of  Caftile  than  of  Portugal.  The  general  affembly  of  * 
e ftates  was  to  be  held  frequently,  and  they  were  held 
thrice  in  the  fpace  of  60  years  ;  and  of  thefe  twice 
within  the  firft  three.  The  king  was  to  refide  in  this 
realm,  as  often  and  as  long  as  poffible ;  in  compliance 
with  which,  Philip  I.  was  there  but  once,  Philip  II. 
hut  four  months,  and  Philip  III.  was  never  there  at  all. 

The  houfehold  eftablifhment  was  fupprefled  through  all 
their  reigns.  The  viceroy  was  to  be  a  native  of  Portu¬ 
gal,  or  a  prince  or  princefs  of  the  blood  ;  yet  when  any 
of  the  royal  family  bore  the  title,  the  power  was  in  rea¬ 
lity  in  tlie  hands  of  a  Spaniard.  Thus,  when  the  prin¬ 
cefs  of  Mantua  was  vice-queen,  the  marquis  dela  Puebla 
was  to  affift  in  council,  and  in  all  difpatches  ;  and  fhe 
was  to  do  nothing  without  his  advice.  The  council  of 
Portugal,  which  was  to  be  compofed  entirely  of  natives, 
was  filled  with  Caftilians,  as  the  garrifons  alfo  were, 
though  the  contrary  had  been  promifed.  The  prefi- 
dents  of  provinces,  or  corregidors,  were  to  be  natives  ; 
but  fey  keeping  thofe  offices  in  his  own  hands,  the  king 
eluded  this  article.  No  city,  town,  or  diftricl,  were  to  be 
given  but  to  Portuguefe  ;  yet  tlie  duke  of  Lerma  had  Be- 
ja,  Serpa,  and  other  parts  of  the  demefnes  of  the  crown, 
which  were  formerly  appendages  of  the  princes  of  the 
blood.  Nope  but  natives  were  capable  of  offices  of 
juftice,  in  the  revenue,  in  the  fleet,  or  of  any  poll  civil 
or  military  ;  yet  thefe  were  given  promifcuoufly  to  fo¬ 
reigners,  or  fold  to  the  higheft  bidder  ;  not  excepting 
the  governments  of  cafties,  cities,  and  provinces.  The 
natives  were  fo  far  from  having  an  equal  chance  in  fuch 
cafes,  that  no  polls  in  the  prelidials  were  ever  given  to 
them,  and  fcarce  any  in  garrifons  ;  and  whenever  it 
happened,  in  the  cafe  of  a  perfon  of  extraordinary  me¬ 
rit,  whofe  pretenfions  could  not  be  rejedled,  he  was  ei¬ 
ther  removed,  or  not  allowed  to  exercife  his  charge ; 
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being  reduced  from  five  to  three,  tacu  , 

“  bJSSA-c  and  ntauy 

dlouho  be  mentioned  here,  .he  tod ^ 

S^^^fsrssrs 

able  to  regain  his  authority.  S  - 1«  P 
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‘  that  it  would  be  Mowed  by  a  diffolution  of  the 
hoping  indeed  eafv  to  conceive  a  king- 

government.  It  is  not  maeea  t<uy  Portuiral 

j  ufV  in  more  perilous  circumftances  than  i  ouugcu 

tTai  thil  "I  :lThe  king  ^on  Alonzo  E^.a 
child  not  more  than  1 3  years  of  ag  >  r  P  . 
very  found  conftitution  either  in  body  or  rmnd l, ,  th 
y  •  *  wnrmn  and  that  woman  a  Caitihan  ,  me 

-ffefted  to^the  dgning  family,  and  almoft  all  of  them 

fhould  be 'obeyed.  Shewed,  ^  wever.  with  gre  - 

Britain,  fhe  procured  to  Portugal  the  proteft.on  of 
the  Englifh  fleets,  with  reinforcements  of  feme  thou- 

fands  of  horfe  and  foot;  and  at  a  >  Montef- 

Kiinated  the  war  by  the  glorious  viftory  ofMon 
Th«  dndf,,.  nffio"  bro«  .1.=  ,»«  t  of 


o  "i  p  O  R 

tion  of  the  kingdom;  and  his  brother,  after  governing  Von^ 
tion  ox  uw  b  ,  onv  Wal  authority,  was  m  a* 


♦ion  of  the  kingdom  ;  ano  ^  ^ 

a  few  months  without  any  legal  authority,  was  in  a 
meeting  of  the  ftates  unanimously  proclaimed  regent, 
and  vefted  with  all  the  powers  of  royalty.  Soon  afur 
this  revolution,  for  fuch  it  may  be  called,  the  marriage 
If  the  kin-  and  queen  was  declared  null  by  the  chapter 
°i  J-fton  ;  and  the  regent,  by  a  papal  difpenfation  and 
-with  the  confent  of  the  ftates,  immediate!  yefpoufed  the 
iady  who  had  been  wife  to  his  brother.  He  governed, 
under  the  appellation  of  regent,  *5  years,  when, mpon  the 
death  of  the  king,  he  mounted  the  throne  by  the  title  of 
Don  Pedro  II.  and  after  a  long  reign,  during  which -h, 
condufted  the  affairs  of  the  kingdom  with  great  pru¬ 
dence  and  vigour,  he  died  on  die  9^  of  December 

17  Don  John  V.  fucceeded  his  father  ;  and  though  he  DonjU 

was  then  little  more  than  17  y«m»  of  aSe>  ^  t&f  and  refo- 
•^1.  r.*~u  and  refolution,  adhered  fo  itead  y  °tnte  mine 


4* 

Don  Alon¬ 
zo  obliged 
to  refign 
the  throne. 


Spaniards,  and  fixed* the  fate  of  the  kingdom  though 
not  of  the  king,  of  Portugal.  Alonzo  was  a  prince 
whofc  education  had  been  neglected  in  his  youth,  who 
was  devoted  to  vulgar  amufements  and  mean  compa  ), 
Som  the  queen  for  thefe  reafons  wiihed  to  deprive 

of  the  crown,  that  Ihe  might  place  it  on  the  head  of  Ins 
ot  the  cio  , >  nn  Pedro.  To  accomplilh  this  pur- 

yT''fciu  ™t“°  v;r,-n„th,Kl  of  tea  authority  and 

& tXTC  lk  2,e„p.«d  -hem  d  in  »»• Jho 

Portun-uefe  would  not  confent  to  fet  ahde  the  righ  s  o 
rortugueie  .  ♦  tbe  Wdom  In-  all  the  mi- 

feriwattending  a  difputed  fucceflion.  After  the  death, 

tw  vi  ofie  queen-mother,  the  infant  entered  into 
cabals  againft  the  king  of  a  much  more  d^gerous  na¬ 
ture  than  any  that  fee  had  carried  on.  Alonzo  had 
married  the  princefs  of  Nemours;  but  being,  as  wa, 
faid  impotent,  and  likewife  lefs  handfome  than  his  bro¬ 
ther  that  lady  transferred  her  affection  to  Don  Pedr  , 
to  whom  Ihe  lent  her  affiftanee  to  hurl  the  king  from 
the  throne.  Alonzo  was  compelled  to  fign.  a  lefigna- 


was  then  little  more  than  17  jam  or  ago  refo- 

with  fuch  wifdom  and  refolution,  adhered  (0  ^  J  (  lute  piiu«tf 
the  grand  alliance  formed  againft  France  and  Spam, 
and  Avowed  fuch  refoiirees  in  his  own  mind,  that  though 
lie  fuffered  great  Ioffes  during  the  war,  he  obtained  fuc  r 
terns  of  peace  at  Utrecht,  that  Portugal  was  in  all  re- 
fpeas  a  gainer  by  the  treaty.  The  two  crowns  of 
<?dn  and  Portugal  were  not,  however,  reconciled  tho¬ 
roughly  till  the  year  1737  ;  and  from  this  Pen°d  thej 
beeline  every  day  more  united,  which  gave  much  fatis- 
Kon  to  fL  courts,  and  no  umbrage  to  any  In 
this  f.tuation  of  things,  a  treaty  was  made  m 
with  tbe  court  of  Madrid,  by  which  Nova  Colon, a,  oa 
the  river  of  Plata,  was  yielded  to  his  Catliolic  majdt) , 
to  the  Treat  regret  of  the  Povtugnefe,  as  well  on  ac- 
.  r  ti  value  of  that  fettlement,  as  becaufe  they 
anrrehended  their  poffeffion  of  the  Brafils  would  by  this 

fame  year,  this  monarch,  worn  out  by  utonw,  d 
ceafei  in  the  6  ift  year  of  his  age,  and  m  the  44th  of  ^ 

h!  Doflofeph,  prince  of  Bralil,  fucceeded  him,  to  the 

univerhil  farnfadion  of  his  fubjeds,  and  with  as  |re^  Jlent  ad- 

espeftations  as  ever  any  monarch  that  mounted  the  miniftn, 
throne  It  was  generally  believed  that  he  would  make  tl0n. 
considerable  alterations,  in  which.he  did  not  difeppomt 
the  hopes  of  the  public  ;.  and  yet  they  were  done  fo 

ilowly,  with  fuch  moderation,  and  with  fo  many  cn cum 

fences  of  prudence,  as  hindered  all  grounds  of  com- 
ohint  Amongft  other  new  regulations,  the  power  of 
the  inquiiition  fuffered  foine  reftn6boni  the  king  di- 
re'aing  that  none  of  their  fentences  Ihould  be  put  m  ex- 
r  S’ t;ti  re viewed  aud  approved  by  bis  pvivy-counciE 

But'as  in  the  reign  of  hAier  hi  had  confentecl  to. 
die  treaty  with  Spain,  he  ratified  it  after  his  accdhon, 

..nj  fince  carried  it  into  execution  upon  tins- noble  prin- 
dpk,  that  00  aonGderationso!  iatordl  ought  aver  to  m- 

duCt  a  utonatol,  to  few  ot  ,hl,  0Ji„, 

However,  within  the  Ipace  ot  -lie  )  and  caIaro;tje» 

king’s  reign,  the  calamities  of  Portugal  1  g  ’  during  hia 
thofe  of  the  city  of  Lifbon  in  particular,  cam>  >  h  reign. 

prifonment  after  impnfonment  ot  thj  ^  ^  ^  Qrder 

powerful,  ftronger,  and  exacted  naUon  ,  nu 


f  arwgd. 
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ttd3ps  at  the  enemy  laying  wane  their  territory,  or  Tagus,  which  is  the  largeft  river  in  the  kingdom,  Portugal, 
ring  lire  and  fivord  with  them,  and  rolling  like  di-  carrying  fome  gold  in  its  fands,  and  falling  into  the  fea  v  ,J 

a  little  below  Lilbon.  There  are  feveral  mineral  fprings 
in  the  kingdom,  both  hot  and  cold,  which  are  much 
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bringing 

ftant  thunder  towards  the  gates  of  their  capital ;  their 
prince  ready  alrnoft  to  fave  himfelf  by^  flight  !  The 
Spanifli  miniftry  had  already  decreed  the  ‘doom  of  Por¬ 
tugal,  and  nothing  was  to  be  heard  at  the  Efcurial  but 
j Delenda  ejl  Carthago.  Carthaginian,  perhaps,  or  Jew- 
ifh  ftory,  may  poffibly  afford  a  l'cene  fomething  like  this, 
but  for  the  fhortnefs  of  the  period  not  fo  big  with 
events,  though  in  their  final  definition  fuperior.  From 
that  indeed,  under  the  hand  of  Providence,  the  national 
humanity  afid  generofity  of  Great  Britain  has  preferved 
the  Portuguefe  ;  and  it  remains  now  to  be  feen,  in  fu¬ 
ture  treaties,  how  that  people  will  exprefs  their  grati¬ 
tude  (fee  Britain,  n°45o).  Thofe  who  are  able  to 
fearch  deeper  into  human  affairs,  may,afiign  the  caufes 
of  fuch  a  wonderful  chain  of  events  ;  but  no  wife  man 
will  aferibe  all  this  to  fo  Angular  a  caufe  as  that  which 
a  Spaniard  has  done,  in  a  famous  pamphlet,  printed  in 
the  year  176a  at  Madrid.  It  is  intitled,  A  Spawjh 
Prophecy  ;  and  endeavours  to  (how,  that  all  thefe  cala¬ 
mities  have  befallen  the  Portuguefe,  folely  on  account 
of  their  connexion  with  the  heretic  Englifh.  The 
great  Ruler  and  Governor  of  the  world  undoubtedly 
afts  by  univerfal  laws,  regarding  the  whole  fyftem,  and 
cannot,  without  blafphemy,  be  confidered  in  the  light 
of  a  partizan.  The  reft  of  the  pamphlet  tends  to  Alow, 
that  his  Catholic  majefly  carried  his  arms  into  Portugal, 
folely  to  give  them  liberty,  and  fet  them  free  from  Eng¬ 
lifh  tyranny. 

Jofeph  dying  without  male  iffue,  the  fuccefiion  de¬ 
volved  to  Mary,  his  daughter,  now  queen  of  Portugal. 
She  was  married  fome  time  before  he  died,  with  the 
pope’s  difpenfation,  to  his  brother  Don  Pedro. 

The  air  of  Portugal,  in  the  fonthern  provinces,  would 
be  exceflively  hot,  if  it  were  not  refremed  by  the  feav 
breezes  ;  but  in  the  northern,  it  is  much  cooler,  and 
the  weather  more  fubjeft  to  rains.  The  fpring  is  ex¬ 
tremely  delightful  here  ;  and  the  air,  in  general,  more 
temperate  than  in  Spain.  Lifbon  has  been  much  re- 
forttd  to  of  late  by  valetudinarians  and  confiimptiye 
perfons  from  Great  Britain,  on  account  of  its  air. 
The  foil  is  very  fruitful  in  wifte,  oil,  lemons,  oranges, 
pomegranates,  figs,  raifins,  almonds,  chefnuts,  and  other 
line  fruits  ;  but  there  is  a  want  of  corn,  owing,  it  is  faid, 
in  a  great  meafure  to  the  negleft  of  agriculture.  There 
is  plenty  of  excellent  honey  here  ;  and  alfo  of  fea  and 
river  fifh,  and  fea-falt.  The  liorfes  m  Portugal  are 
b rifle  lively  animals,  as  they  are  in  Spain,  but  of  a  flight 
make :  but  mules  being  furer-footed,  are  more  ufed  for 
carriage  and  draught.  By  reafon  of  the  fcarcity  of 
pafture,  there  are  not  many  herds  of  cattle  or  flocks  of 
flieep  ;  and  what  they  have  are  finall  and  lean,  though 
the  flefli  is  tolerably  good  :  their  belt  meat  is  faid  to 
fee  that  of  hogs  and  kids.  The  country  in  jnany  parts 
is  mountainous  :  but  the  mountains  contain  all  kinds  of 
ores ;  particularly  of  filver,  copper,  tin,  and  iron,  with 
a  variety  of  gems,  beautifully  variegated  marble,  miH- 
ftones,  and  many  curious  fofiils.  Not  far  from  Lifbon 
is  a  mine  of  faltpetre but  none  of  the  metal  mines  are 
here  worked,  the  inhabitants  being  fupplied  with  ^me¬ 
tals  of  all  kinds  from  their  foreign  fettlements.  The 
principal  rivers  are  the  Minho,  in  Latin  Minius  ;  the 
Limia,  anciently  the  famed  Lethe  ;  the  Cavado^  the 
Dauro  ;  the  Guadiana,  ancientJy  Anas  5  and  the  I  ajo, 
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The  only  religion  tolerated  in  Portugal  is  that  of  Religion* 
the  church  of  Rome ;  yet  there  are  many  concealed 
Jews,  and  thofe  too  even  among  the  nobility*  bifhops, 
prebends,  monks,  and  nuns,  and  the  very  inquifitors 
themfelves.  If  a  Jew  pretends  to  be  a  Chriftian  and  a 
Roman  Catholic,  while  he  is  really  a  Jew,  by  going  to 
mafs,  confeffion,  &c.  or  if  after  being  converted,  or  pre¬ 
tending  to  be  converted  and  pardoned,  he  relapfesw-in* 
to  Judaifm  and  is  difeovered,  the  inquilition  lays  hold 
of  him.  In  the  firft  cafe,  if  he  renounce  Judaifm,  he 
is  only  condemned  to  fome  corporal  punilhment  or 
public  ftiame,  and  then  ordered  to  be  inftrufted  in  the 
Chriftian  religion.  In  the  fecond,  he  is  condemned 
to  the  flames  without  mercy.  B elides  Jews  and  here¬ 
tics,  who  broach  or  maintain  any  doftrines  contrary  to 
the  religion  of  the  country,  the  inquifition  punifhes  all 
fodomites,  pretenders  to  forcery  and  the  black  art,  spo¬ 
liates,  blafphemers,  perjured  perfons,  impoftors,  and  hy¬ 
pocrites.  The  burning  of  thofe  condemned  by  the  in- 
quifition,  is  called  an  auto  da  fe ,  or  “  aft  of  faith.” 

There  are  feveral  tribunals  of  the  inquifition,  one  of 
which  is  at  Goa  in  the  Eaft  Indies  ;  but  there  are 
none  in  Brafil.  The  number  of  convents  in  Portugal 
is  faid  to  be  900.  The  order  of  Jefuits  hath  been  fup- 
prefled  in  this  country,  as  they  have  been  in  others. 

Here  is  a  patriarch,  feveral  archbifhops  and  bifhops : 
the  patriarch  is  always  a  cardinal,  and  of  the  royal  fa¬ 
mily.  The  archbifhops  rank  with  luarquifles,  and  the 
bifhops  with  counts*  The  Portuguefe  have  archbi- 
fhops  and  bifhops  in  the  other  quarters  of  the  world  as 
well  as  in  Europe*  The  fum?  raifed  by  the  popes  here, 
by  virtue  of  their  prerogatives,  are  thought  to  exceed 
the  revenues  of  the  erown,  and  the  nuncios  never  fail  of 
acquiring  vaft  fortunes  in  a  fhort  time.  Though  there 
are  two  univerfities  and  feveral  academies,  yet  while  the 
papal  power,  and  that  of  the  ecclefiaftics,  continues  at 
fuch  a  height,  true  learning  is  like  to  make  but  a  fmall 
progrefs.  The  language  of  the  Portuguefe  does  not 
differ  much  from  that  of  Spain  :  Latin  is  the  ground-  ‘ 
work  of  both  ;  but  the  former  is  more  remote  from  it, 
and  harfher  to  the  ear,  than  the  latter.  The  Portu- 
gnefe  tongue  i3  fpoken  on  all  the  coaft  of  Africa  and 
Afia  as  far  as‘  China,  but  mixed  with  the  languages  of 
the  feveral  nations  in  tliofe  diftant  regions.  <  48 

With  regard  to  manufaftures,  there  are  very  few  in  Manure* 
Portugal,  and  thofe  chiefly  coarfe  filks,  woollen  cloths,  tures* 
and  fome  linen  ;  but  their  foreign  trade  is  very  confi- 
derable,  efpecially  with  England,  which  takes  a  great 
deal  of  their  wine,  fait,  foreign  commodities,  and  fruits, 
in  return  for  its  woollen  manufaftures,  with  which  the 
Portuguefe  furnifh  their  colonies  and  fubjefts  in  Afia, 

Africa,  and  America.  Their  plantations  in  Brafil  are 
very  valuable,  yielding  gold,  diamonds,  indigo,  copper, 
tobacco,  fugar,  ginger,  cotton,  hides,  gums,  drugs,  dy¬ 
ing  woods,  &c.  From  their  plantations  in  Africa,  they 
bring  gold  and  ivory,  and  flaves  to  cultivate  their  fugar 
and  tobacco  plantations  in  Brafil.  They  have  fiill  fe¬ 
veral  fettlements  in  the  Eaft  Indies,  but  far  lefs  confi- 
derable  than  formerly.  The  Azores  or  Weftern  Ifles, 

Madeira,  and  the  Cape  de  Verde  iflands,  alfo  belong  to 
3  G  2  them  1 


Portugal. 
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The  kind’s  titles  ar e,  King  of  Portugal  and  the  Al- 
earves,  on  this  fuk  and  the  other  fide  the  Jea  of  Africa  ; 

Lord  of  Guinea,  and  of  the  navigation,  conquejls,  and 
commerce,,  in  Ethiopia,  Jlralia,  Perfta,  India,  &c.  i  he 
king’s  eldeft  fon  is  ftyled  Prince  of  Brafl  In  the  year 
1749.  P°Pe  Benedift  XIV.  dignified  the  king  with  the 

title  of  His  mof  faithful  majefy.  .  .  t,c.hJaSlc* 

The  Posjtuguefe  are  reprefented  as  inferior  to  ti|eofthe 
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petty  of  foreigners,  for  the  goods  they  furnifit  the  Por- 
tuguefe  with  to  carry  thither.  Ihe  king  s  fifth  of  the 
gold  brought  from  Brafil  amounts  commonly  to  about 
,00,000 1.  Sterling  ;  fo  that  the  whole  annual  produce 
of  gold  in  Brafil  may  be  eftimated  at  near  2,000,000 
Sterling.  Lifbon  is  the  greateft  port  in  Europe  next  to 
London  and  Amfterdam.  .  .  . 

As  to  the  conftitution  of  Portugal,  it  is  an  ablolute 
hereditary  monarchy.  Both  here  and  in  Spain  there 
were  anciently  cortes,  Hates,  or  parliaments  ;  but  they 
haire  long  fmce  entirely  loll  their  lhare  in  the  legilla- 
ture.  For  the  adminiftration  of  the  civil  government, 
there  is  a  council  of  Hate,  and  feveral  Secretaries  ;  for 
military  affairs,  a  council  of  war  ;  for  the  finances,  a 
trcafury-court;  and  for  the  diflribution  of  juftice  feveral 
high  tribunals,  with  others  fubordinate  to  them,  in  the 
feveral  diflrids  into  which  the  kingdom  is  divided.  The 
cities  have  their  particular  magiftracy.  The  proceed- 
ings  of  the  courts  are  regulated  by  the  Roman  law,  the 
royal  edi&s,  the  canon  law,  and  the  pope’s  mandates. 
Like  the  Spaniards,  they  tranfad  moil  of  their  bufjneis 
in  the  mornings  and  evenings,  and  fleep  at  noon.  The 
nobility  are  very  numerous,  and  many  of  them  are  de¬ 
fended  from  natural  fons  of  the  royal  family,  They 
are  divided  into  high  and  low.  The  high  confifts  of 
the  dukes,  marquiffes,  counts,  vifcounts,  and  barons, 
who  are  alfo  grandees,  but  of  different  claffes,  being  fuf- 
fered  to  be  covered  in  the  king’s  prefence,  and  ha¬ 
ving  the  title  of  Dons,  with  a  penfion  from  the  royal 
treafury,  to  enable  them  the  better  to  Support  their  dig¬ 
nity  :  the  king  ftyles  them  Illujlrious  in  his  letters,  and 
treats  them  as  princes.  A  duke’s  fons  are  alfo  gran¬ 
dees,  and  his  daughters  rank  as  marchioneffes.  ^  The  in¬ 
ferior  nobility  or  "gentry  are  termed  Hidalgos,  i.  e;  gen¬ 
tlemen  :  they  cannot  affume  the  title  of  Don  without 

the  king’s  licence.  . 

The  revenues  of  the  crown,  fince  the  dilcovery  of 
the  Brafil  mines,  are  very  confiderable  ;  but  the  real 
amount  can  only  be  gueffed  at.  Some  have  faid  that 
it  amounts,  clear  of  all  falaries  and  penfions,  to  upwards 
of  3,000,000  Sterling  ;  others  make  it  a  great  deal  lefs*. 
Thus  much  is  certain,  that  the  cuftoms  and  other  taxes 
run  excefffvely  high.  Befides  the  royal  demefnes,  the 
hereditary  eflates  of  the  h-oufe  of  Braganza,  the  mono¬ 
poly  of  Brafil  (huff,  the  coinage,  the  money  arifing 
from  the  fale  of  indulgencies  granted  by  the  pope,  the 
fifth  of  the  gold  brought  from  Brafil,  the  farm  of  the 
Brafil  diamonds,  the  mafterfhips  of  the  orders  of  knight¬ 
hood,  and  other  fources,  yield  very  Vge  fums.  The 
forces,  n ot witliflanding,  of  this  nation,  both  by  fea  and 
land,  are  very  inconfiderable  ;  their  land-forces  being 
the  word  militia  in  Europe,  and  their  navy  of  little 
importance.  They  would  be'  an  eafy  conqueft  to  the 
Spaniards  if  they  were  not  under  the  prote&ion  of  Bri¬ 
tain.  .  . 

There  are  feveral  orders  of  knighthood  here,  vtz.  the 
order  of  Chrift,  the  badge  of  which  is  a  red  crofs  with¬ 
in  a  white  one,  and  the  number  of  the  commanderies 
454.  2.  The  order  of  St  James,  the  badge  of  which 

is  a  red  fword  in  the  fhape  of  a  crofs.  A  great  num¬ 
ber  of  towns  and  commanderies  belong  to  this  order. 
3.  The  order  of  Aviz,  whofe  badge  is  a  green  crofs  in 
form  of  a  lily,  and  the  number  of  its  commanderies  49. 
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Spaniards  both  in  perfon  and  genius  :  as  extremely 
haughty,  treacherous,  and  crafty  in  their  deu  ings ; 
much  given  to  avarice  and  ulury  ;  and  vmdi&ive,  ma¬ 
licious;  and  cruel.  The  meaner  fort  are  laid  to  be  ex¬ 
tremely  addifted  to  thieving :  notwithftandmg,  it  mult 
be  owned,  that"they  have  fliown  themfelves  on  many 
occafions  a  brave  and  warlike  people. ,  They  are  juitly 
famed  for  their  (kill  in  navigation ;  and  for  the  many 
difcoveries  they  have  made,  both  in  the  Eaft  and  Welt 
Indies.  The  women  here,  and  in  other  countries  of  the 
fame  degree  of  heat,  are  not-  fo  prolific  as  m  the  colder 
climates  ;  but  they  are  faid  to  be  very  beautiful  whilft 
young,  though  their  complexion  is  fomewhat  upon  the 
olive.  Their  eyes  are  very  black  and  fparkling,  and 
retain  their  brilliancy  after  all  their  other  charms  are 
a-one.  It  is  the  fafhion  here,  at  prefent,  as  in  molt 
other  countries,  for  the  ladies  to  fpoil  and  disfigure 
their  Ikins  and- complexions  with  paints  and  wathes : 
but,  though  lively  and  witty,  they  are  faid  to  have  a 
nice  fenfe  of  female  honour.  Both  men  and  women 
make  great  ufe  of  fpeftacles  ;  often  not  fo  much  to  aid 
their  fight,  as  to  denote  tlieir  wifdom  and  gravity. 
Their  drefs,  like  that  of  the  Spaniards,  never  ufed  to 
vary,  efpecially  among  the  men  ;  but  of  late  years,  both 
men  and  women- have  given  much  into  the  French  modes. 
The  women,  when  they  go  abroad  on  foot,  are  wont  to 
ufe  long  veils,  which  cover  their  heads,  but  leave  them 
faces  bare. 

PORTUGALLICA  terra, 
the  name  of  a  fine  aftringent  bole, 
in  the  northern  part  of  Portugal. 

PO  RTUL  AC  A,  purslane: 
nogynia  order,  belonging  to  the  , 

plants;  and  in  the  natural  method  ranking  under  the 
1  sth  order,  Succulent*.  The  corolla  is  pentapeta- 
lous;  the  calyx  bifid  ;  the  capfule  unilocular,  and  cut 
round.  There  are  feveral  fpecies,  but  the  two  follow¬ 
ing  are  the  moil  remarkable.'  I.  The  oleracea,  annual, 
or  common  culinary  purflane,  rifes  with  herbaceous, 
low,  fucculent,  branchy  ftalks,  fix  or  eight  inches  high, 
garnifhed  with  wedge-lhaped,  thick,  fucculent  leaves, 
and  fmall  clofe-fetting  flowers.  There  are  two  varieties  ; 
one  with  deep  green  leaves,  the  other  with  yellow 

leaves  ;  both  of  which  rife  from  the  fame  feed.  2.  Ihe 

anacampferos,  perennial,  or  flirubby  cape  purflane,  riles- 
with  a  flirubby  branchy  ftalk,  about  fix  inches  hlSh’ 
with  oval,  gibbous,  fucculent  leaves,  and  the  ftalks  ter¬ 
minated  by  fmall  clufters  of  red  flowers.  Both  thefe  plants- 
are  of  a  fucculent  nature  :  the  firft  is  an  herbaceous  an¬ 
nual,  for  culinary  ufes;  and  the  fecond  a  flirubby  perenni¬ 
al, raifed  by  the  curious  for  variety.  Theyare  both  exotics 
of  a  tender  quality,  of  the  temperature  of  greenhoufe  or 
ftove  plants.  The  common  culinary-  purflane  is  raifed  an¬ 
nually  from  feed  for  Bummer  ufe,.  and  is  an 


earth  of  Portugal  ; 
dug  in  great  plyntyi 

A  genus  of  the  mo- 
dodecandria  clafs  of 
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Portumna  gredient  in  fummer  falads,  but  improper  for  winter  on  Ing 
II  account  of  Its  cold  modi  nature.  The  plant  being 
pofpolite  .  tender,  muff  be  raifed  either  on  a  hot-bed  or  in  a  warm 
border  ;  in  which  lafl  it  will  not  fucceed  before  April 
or  May.  The  fhrubby  fort  mult  be  kept  in  the  hot- 
lioufe,  in  pots  of  a  dry  foil. 

PORTUMNA,  a  town  of  Ireland,  in  the  county  of 
Galway  and  province  of  Connaught,  is  74  miles  from 
Dublin.  The  caflle  of  Portumna,  the  feat  of  the  Earl 
of  Clanricarde,  is  at  this  place,  and  near  it  are  the  ruins- 
of  an  ancient  cafile.  There  is  alfo  a  garrifon  for  a 
troop  of  horfe  and  two  companies  of  foot.  The  town 
is  feated  on  the  river  Shannon,  where  it  falls  into  Lough 
Derg.  The  monks  of  the  Ciftertian  abbey  of  Dun- 
brody,  in  the  county  of  Wexford,  had  for  a  long  time 
a  chapel  here,  dedicated  to  St  Peter  and  St  Paul ;  but 

having  at  length  forfaken  it,  O ‘Madden,  dynaft  of  the-  ^  V'V'“TTT“'  . . . —  ----  -  - 

country,  gave  it  to  the  Dominican  friars,  who,  with  the  committed,  a  poffeffion  kept  upon  a  forcible  entry,  or 
approbation  of  the  monks  of  Dunbrody,  ereded  a  friary  any  force  of  refcue  ufed  contrary  to  .the  king  s  writ,  or 
here  and  a  church,  which  they  dedicated  to  the  bleffed  in  oppolition  tojthe  execution^  oLjuftice  ;  and.  it  is  the 
Virgin  and  the  original  patron  faints  ;  at  the  fame  time 


The  mode  of  levying  and  maintaining  this  army  Voftc 
is  exactly  fimilar  to  that  pra&ifed  under  the  feudal  N 
fyilem.  At  prefent,  though  it  is  almoft  totallyunfit  _  c  10n^ 
for  the  purpofes  of  repelling  a  foreign  enemy,  it  is  yet 
a  powerful  inffrument  in  the  hands  of  domeftic  faction  : 
for  the  expedition  with  which  it  is  raifed  under  the  feu¬ 
dal  regulations  facilitates-' the  formation  of  thofe  danger¬ 
ous  confederacies  which  fuddenly  dart  up  on  the  con- 
tefted  election  of  a  fovereign,  or  whenever  the  nobles 
are  at  variance  with  each  other. 

POSSE  comitatus,  in  law,  fignifes  the  power  of 
the  county,  or  the  aid  and  affiftance  of  all  the  knights, 
geptlemen,  yeomen,  labourers,  fervants,  apprentices,  &c. 
and  all  others  within  the  county  that  are  above  the  age* 
of  15,  except  women,  ecclefiaffical  perfons,  and  fuch  as 
are  decrepit  and  infirm. 

This  poffe  comitatus  is  to  be  raifed  where  a  riot  is 


they  built  a  fteeple,  and  all  other  neceffary  offices.  Pope 
Martin  V.  granted  a  bull  to  confirm  their  pofleffions, 
dated  8th  G&ober  1426  ;  and  on  the  23d  of  Novem¬ 
ber  following  he  granted  indulge ncies  to  all  who  had 
contributed  to  the -building.  The  walls  are  flill  nearly 
entire,  and  {how  that  the  monaftery  of  Portumna  was  by  • 
no  means  an  ignoble  ffrudlure.  ihe  ancient  choir  is 
now  the  pari fh- church. 

POSE,  in  heraldry,  denotes  a  lion,  horfe,  or  other* 
bead,  Handing  Hill,  with  all  his  four  feet  on  the  ground. 
See  Hollingfhead’a  Defcrlptlon  of  Britain ,  chap.  xvi. 

POSITIVE,  a  term  of  relation  oppofed  to  negative. 
It  is  alfo  ufed  in  oppofition  to,  relative  or  arbitrary  : 
thus  we  fay,  Beauty  is  no  pofitive  thing,  but  depends 
on  the  different  taffes  of  people. 

Positive  Degree,  in  grammar,  is  the  adjective  in  its* 
fimple  fignification,  without  any  comparifon. 

Positive  Electricity.  In  the  Eranklinian  .fyitem  all 
bodies  fuppofed  to  contain  more  than  their  ‘natural 
quantity  of  ele&ric  matter  are  faid  to  be  pfitively  elec¬ 
trified  ;  and  thofe  from  whom  fome  part  of  their  elec¬ 
tricity  is  fuppofed  to  be  taken  away  are  faid  to  be  dec- 
trified  negatively,  Thefe  two  eleancities  being  firff 
produced,  one  from  glafs,  the  other  from  amber  or  ro- 
lin,  the  fornter  was  called  vitreous,  the  other  refinous , 
electricity. 

POSPOLITE,  in  the  military  eftabliffiment  of  I  o- 
land,  is  the  name  given  to  a  kind  of  militia.  .  It  is  the 
moll  numerous  and  the  moll  ufelefs  of  the  Poliffi  armies. 
C axe's  Tra-  It  conuffs  of  the  gentry  at  large,  who,  in  cafe  of-m- 
w/i.  vafion,  are  affembled  bv  a  regular  fummons  from  the 
king,  with  confent  of 'the  diet.  Every  palatinate  is* 
divided  into  diftrids,  over  each  of  which  proper  officers 
"are  appointed  5  and  every  perfon  poffeifing  free  and 
noble  tenures  is  bound  to  military  fervice,  either  lingly 
or  at  the  head  of  a  certain  number  of  his  retainero,  ac¬ 
cording  to  the  extent  and  nature  of  his  pofleffions.  Ihe 
troops  thus  affembled  are  obliged  only  to  ferve  for  a 
limited  time,  and  are  not  under  the  neceffity  of  march¬ 
ing  beyond  the  limits  of  their  country.  1  hey  fnbmit 
to  no  difeipline  but  fuch  as  they  like  themfelves  ;  and 
are  very  apt  to  mutiny  if  detained  more  than  a  fortnight 
in  the  place  appointed  them  to  meet  in,  "without  march- 


duty  of  all  Iheriffs  to  affill  jullices  of  the  peace  in  the 
fuppreffion  of  riots,  &c.  and  to  raife  the  poffe  comitatus, 
or  to  charge  any  number  of  men  for  that  purpofe. 

POSSESSION,  in  law,  is  either  aftual,  where  a 
perfon  actually  enters  into  lands  or  tenements  defeended 
or  conveyed  to  him  ;  or  where  lands  are  defeended  to 
a  perfon,  and  he  has  not  yet  entered  into  them.  A 
long  polFeffion  is  much  favoured  by  the  Taw  as  an  ar¬ 
gument  of  right,  even  though  no  deed  can  be  fhown, 
and  it  is  more  regarded  than  an  ancient  deed  without 
poffeffioii. 

If  he  that  is  out  of  poffeffion  of  land  brings  an  ac¬ 
tion,  he  mnll  prove  an  undeniable  title  to  it;  and. 
when  a  perfon  would  recover  any  thing  of  another,  it* 
is  not  fnfficient  to  dellroy  the  title  of  the  perfon  in 
poffeffion  without  he  can  prove  that  his  own  right  is* 
better  than  his. 

In  order  to  make  poffeffion  lawful  upon  an  entry,, 
the  former  poffeffor  and  his  fervants  are  to  be  removed* 
from  off  the  premiffes  entered  on  :  but  a  perfon  by  leafe 
and  releafe  is  in  poffeffion  without  making  any  entry 
upon  the  lands.  * 

Possession,  in  Scots  lav/.  See  Law,  Part  IIL 
Np  clxii.  1 1,  &c. 

Demoniacal  Possession .  (See  Daemon  and  Demoni¬ 
acs. )  In  the  third  volume  of  the  Mancheffer  Tranfac- 
tions,.,  there  is  a  paper  on  popular  Wifions  or  medical  de~‘ 
monology  by  Dr  Ferriar.  He  informs  us  in  a  note^ 
that,  on  the  13th  of  June  1788,  George  Lukins  of 
Yatton  in-  Sortierfetfhire  was  exorcifed  in  the  temple 
church  at  Briflol,  and  delivered  from  the  poffeffion  of 
feven  devils  by  the  efforts  of  feven  clergymen.  An 
account  of  his  deliverance  was  publiffied  in  feveral  of 
the  public  papers,  authenticated  by  the  Reverend  Mr 
Eailerbrook,  vicar  of  the  temple  church  in  Bnftol. — Dr- 
Ferriar  gives  us  the  following  particulars,  extracted  from 
this  account,  which  we  (hall  here  infert. 

“  Lukins  was  firff  attacked,  by  a  kind  of  epileptic- 
fit,  when  he  was  going  about  a&ing  Chriftmas  plays, 
or  mummeries :  this  he  aferibed  to  a  blow  given  by  an 
invifible  hand.  He  was  afterwards  feized  by  fits  ;  du- 
rino*  which  he  declared,  with  a  roaring  voice,  that  he- 
was  the  devil,  and  fung  different  fongs  in  a  variety  of 
kevs  The  fits  always  began  and  ended  with  a  ffrong* 
1  agitation 


Pott. 
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I’e.E’eflion  agitation  of  the  right  hand.  He  frequently  uttered 
11  dreadful  execrations  during  the  fits.  'I  he  whole  dura- 
tion  of  his  diforder  was  eighteen  years. 

'  “  At  length,  viz.  in  June  1 788,  he  declared  that  he 

was  pofieffed  by  feven  devils,  and  could  only  be  freed 
by  the  prayers  (in  faith)  of  feven  clergymen.  Accord- 
indy  the  requifite  force  was  fummoned,  and  the  pa¬ 
tient  fung,  fwore,  laughed,  and  Barked,  and  treated 
the  company  with  a  ludicrous  parody  on  the  Te  Deum. 
Thefe  aflonifhing  fymptoms  refilled  both  hymns  and 
prayers,  till  a  /mail,  faint ,  voice  admonifhed  the  num¬ 
bers  to  adjure.  The  fpirits,  after  fome  murmuring, 
yielded  to  the  adjuration,  and  the  happy  patient  return¬ 
ed  thanks  for  his  wonderful  cure.  It  is  remarkable, 
that  during  this  folemn  mockery,  the  fiend  fwore  ^  by 
■  his  infernal  den,*  that  he  would  not  quit  his  patient; 
an  oath,  I  believe,,  nowhere  to  be  found  but  m  the  Pil¬ 
grim’s  Progrefs,  from  whieh  Lukins  probably  got  it. 

“  Very  "Toon  after  the  firft  gelation  of  this  ftory  was 
publiflied,  a  perfon,  well  acquainted  with  Lukins,  took 
the  trouble  of  undeceiving  the  public  with  regard  to 
his  pretended  diforder,  in  a  plain,  fenfible  narrative  of 
his  conduft.  He  affects,  that  Lukins’s  firft  feizure  was 
nothing  elfe  than  a  fit  of  drunkennefs  ;  that  he  always 
foretold  his  fits,  and  remained  fenfible  during  their  con¬ 
tinuance  ;  that  he  frequently  faw  Lukins  in  lus  fits, 
‘  every  one  of  whieh,  except  in  finging,  he  per- 


formed  not  more  than  moil  active  young  people  can 
eaiily  do  that  he  was  detefted  in  ail  impofture  with 
refpeft  to  the  clenching  of  his  hands ;  that  after  money 
had  been  collefted  for  him,  he  got  very  fuddenly  well ; 
that  he  never  had  any  fits  while  he  was  at  St  George's 
Hofpital  in  London  ;  nor  when  vifitors  were  excluded 
from  his  lodgings,  by  defire  of  the  author  of  the  Nar¬ 
rative  ;  and  that  he  was  particularly  careful  never  to 
hurt  himfelf  by  his  exertions  during  the  paroxyim. 

«  Is  it  for  the  credit  of  this  philofophical  age,  that 
fo  bungling  an  mipoilure  fhould  deceive  feven  clergy- 
men  into  a  public  aft  of  exoreifm  ?  This  would  not 
have  palled  even  on  the  authors  of  the  Malleus  Ma¬ 
lefic  arum  ;  for  they,  required  fig  ns  of  fupernatural  a- 
gency,  fuch  as  the  fufpenfion  of  the  pofTeffed  in  the 
air,  without  any  vifible  iupport,  or  the  life  of  different 
languages,  unknown  to  the  demoniac  in  his  natural 
Hate.” 

POSSESSIVE,  in  grammar,  a  term  applied  to  pro¬ 
nouns,  which  denote  the  enjoyment  or  poiTeflion  of  any 
thing  either  in  particular  or  in  common:  as  incus, 
i(  mine;”  and  iuus^  “  thine.” 

POSSESSORY  actions  in  Scots  law.  See  Law, 

nQ  clxxxili.  18.  • 

POSSIBILITY,  in  law,  is  defined  to  be  any  thing 
that  is  altogether  uncertain,  or  what  may  or  may  not  be. 

Possibility,  alfo  denotes  a  non-repugnance  to  ex¬ 
iling,  in  any  thing  that  does  not  any  way  exift. 

POSSIBLE,  is  fometimes  oppofed  to  real  exift- 
«nce,  and  is  underflood  of  a  thing,  which,  though 
it  aft u ally  does  not  exift,  yet  may  exift  ;  as  a  new  ftar. 

POSSIDONIA,  (anc.  geog.)  See  Poestum. 

POST,  a  word  derived  from  the  Latin  pofitus,  “  fet 
or  placed.”  It  is  ufed  in  feveral  different  meanings,  but 
all  of  them  referring  either  immediately  or  remotely  to 
this  primitive  fenfe  of  pofition.  Thus  the  word  Poll  fig- 
eifies,  1.  A  Hake  or  piece  of  timber  fet  upright  ;  2.  A 
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ftation,  particularly  a  military  ftation;  An  office  or 
employment ;  4*  An  operation  m  bookkeeping ;  5*  A 
conveyance  for  letters  or  difpatches ;  6,  A  particular 
mode  of  travelling. 

Post,  a  flake  or  piece  of  timber  fet  upright,  Poits 
are  ufed  both  in  building  and  in  fencing  ground..  In 
brick-buildings  much  of  the  flrength  of  the  fabric  de¬ 
pends  on  the  nature  of  the  pofls  ;  as  it  is  through  them 
that  the  feveral  paits  are  fuftained  and  held  together. 
The  corner  pojls  are  called  the  principal  pojis ;  tliofe  form¬ 
ed  into  breffummers  between  principal  polls  for  length¬ 
ening  the  carcafe  of  the  houfe  are  called  the  prtck-pojls. 
Polls  which  are  to  be  fet  in  the  ground  ought  to  be 
well  feafoned  and  coated  to  preferve  them  from  rotting, 
burning  the  downward  end  has  been  recommended  as 
an  excellent  prefervative,  but  a  coating  of  pitch  Oi 
tar,  particularly  the  late  invented  coal-tar,  can  be  moil 
fafely  relied  upon.  For  the  various  ufes  to  which  polls 
may  be  applied,  and  tlie  form  and  fpecies  of  them  fit¬ 
ted:  to  be  employed  in  each  cafe,  fee  the  articles  Ar¬ 
chitecture,  Joining,  Gardening,  House,  Fence, 
&c.  In-  architecture  and  fculpture  posts  are  a  term 
ufed  to  denote  certain  ornaments  formed  after  the  man¬ 
ner  of  rolls  or  wreathings.  #  #  . 

Post,  a  ftation,  particularly  a  military  ftation.— 
Anyplace  where  perfons  are  fet  or  placed  upon  parti¬ 
cular  occufions  may  be  termed  a  pojl ;  but  the  word  in 
this  view  is  now  chiefly  reftrifted  to  military  opera¬ 
tions,  and  means  any  place  or  fituation  where  foldiers 
are  ftationed.  Thus  the  detachments  eftablifhed  in 
front  of  the  army  are  termed  the  out-pojls ,  the  ilations 
on  the  wings  of  the  army  are  faid  to  be  the  pop  of 
honour ,  as  being  the  moil  confpicuous  and  moft  ex- 
pofed.  But  in  the  operations  of  a  campaign,  a  poll 


properly  fignifies  any  fpot  of  ground  capable  of  lodging 
foldiers,  or  any  fituation;  whether  fortified  or  not, 
where  a  body  of  men  may  make  a  Hand  and  engage 
the  enemy  to  advantage.  The  great  advantages  of 
good  polls,  in  carrying  on  war,  as  well  as  the  mode 
of  fecuring  them,  are  only  learned  by  experience.  Bar- 
barous  nations  difdain  the  choice  of  pofts,  or  at  leaft 
are  contented  with  fuch  as  immediately  fall  in  their 
way  ;  they  trnft.folely  or  chiefly  to  ftrength  and  cou¬ 
rage  :  and  hence  the  fate  of  a  kingdom  may  be  decided 
by  the  event  of  a  battle.  But  enlightened  and  expe¬ 
rienced  officers  make  the  choice  of  polls  a  principal 
objeft  of  attention.  The  ufe  of  them  is  chiefly  felt 
in  a  defenfive  war  againft  an  invading  enemy ;  as  by  car-, 
lying  on  a  war  of  pofts  in  a  country  where  this  can 
be  done  to  advantage,  the  moft  formidable  army  may 
be  fo  haraffed  and  reduced,  that  all  its  enterprifes  may 
be  rendered  abortive.  Indeed  in  modern  times  this  is 
fo  well  underlined,  that  pitched  battles  have  become 
much  more  rare  than  formerly,  manoeuvring  and  fecu¬ 
ring  of  pofts  being  coniidered  as  the  moft  eflentiai  ob- 
jefts  in  the  conduft  of  a  campaign  ;  a  change  in  the  art 
of  war  much  to  the  advantage  of  humanity  ;  ikill,  con¬ 
duft,  and  prudence,  having  thus  obtained  the  afeen- 
dency  over  brutal  courage  and  mere  bodily  ftrength. 
In  the  choice  of  a  poll,  the  general  rules  to  be  attend¬ 
ed  to  are,  that  it  be  convenient  for  fending  out  parties 
to  reconnoitre,  furprife,  or  intercept  the  enemy  ;  that 
if  pofiible  it  have  fome  natural  defence,  as  a  wood,  a 
river,  or  a  xnoraft,  in  front  or  flank,  or  at  leaft  that  it 
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be  difficult  of  aceefs  and  iufceptibk  of  fpeedy  fortifica- 
tion  ;  that  It  be  fo  fuuafce  as  to  preferve  a  communica¬ 
tion  with  the  main  army,  and  have  covered  places  in 
the  rear  to  favour  a  retreat ;  that  it  command  a  view 
of  3II  the  approaches  to  it,  fo  that  the  enemy  cannot 
advance  unperceived  and  reft  concealed,  while  the  de¬ 
tachment  ftationed  in  the  poft  are  forced  to  remain  un¬ 
der  arms  ;  that  it  be  not  commanded  by  any  neighbour¬ 
ing  heights  ;  and  that  it  be  proportioned  in  extent  to 
the  number  of  men  who  are  to  occupy  and  defend  it. 

It  is  not  to  be  expeCted  that  all  thefe  advantages  will 
often  be  found  united  ;  but  thofe  polls  ought  to  be  fe- 
lecled  which  offer  the  greateft  number  of  them.  See 
War,  Index. 

Post,  an  office  or  employment.  This  ufe  of  the 
word  is  probably  derived  immediately  from  the  idea  of 
a  military  ftatioii ;  a  poft  being  ufed  to  exprefe  fuch 
offices  or  employments  as  are  fuppofed  either  to  ex- 
pofe  the  holder  to  attack  and  opposition,  or  to  require 
abilities  and  exertion  to  fill  them.  Hence  the  term 
is  ufed  only  for  public  offices,  and  employments  under  the 
government ;  and  were  ftriCt  propriety  of  fpeech  al¬ 
ways  attended  to,  pojls  would  denote  tliofe  ftations  only 
rn  which  duty  mull  be  performed.  In  common  lan¬ 
guage,  however,  every  public  office  or  appointment,  even 
though  nominal  and  finecure,  goes  under  the  name  of  a 
fcjl. 

Post,  an  operation  in  book-keeping.  Polling  in  book¬ 
keeping  means  fimply  the  transferring  an  article  to  the 
place  in  which  it  ihould  be  put,  and  arranging  each  under 
its  proper  head.  It  is  upon  this  that  the  whole  theory 
of  book-keeping  is  founded.  The  Wafte-book,  which 
is  the  groundwork  of  all  fubfequent  operations,  records 
every  tranfa&iun  exactly  in.  the  order  in  which  it  oc¬ 
curs.  From  this  the  feveral  articles  are  polled,  or 
transferred  into  the  Journal,  winch  m  fad  is  but  a  kind 
of  fupplementary  book  to  the  Wafte-book.  From  the 
journal  they  are  polled  anew  into  the  Ledger  ;  in  which 
a  feparate  place  is  appropriated  for  each  perfon  with 
whom  tranfadions  are  carried  on,  and  frequently  for 
every  feparate  article  about  which  the  buiinefs  is  con¬ 
cerned.  The  particular  mode  according  to  which  fuch 
transferences  are  made,  may  vary  according  to  the  na¬ 
ture  of  the  trade  carried  on ;  the  object  is  the  fame  in 
all,  to  place  every  article  fo  as  that  its  operations  on 
the  general  Hate  of  the  buiintfs  may  be  certainly^ 
known  and  diftindlly  traced,  lor  a  full  account  of 
the  way  in  which  this  is  done,  fee  BooK-Keepmg . 

Pos  r,  a  conveyance  tor  letters  or  difpatches. ^ 

In  the  early  periods  of  fociety,  communication  be¬ 
tween  the  different  parts  of  a  country  is*  rare  and  diffi¬ 
cult,  individuals  at  a  diftance  having  little  inclination 
or  opportunity  for  mutual  intercourfe  i  when  fuch  com¬ 
munication  is  at  any  time  found  neccflary,  a  fpecial  mef- 
fengermuft  be  employed.  As  order  and  civilization  ad¬ 
vance,  occafions  df  correfpondc nee  multiply.  In  particu¬ 
lar,  the  fovereign  finds  it  requifite  frequently  to  tranfmit 
orders  and  laws  to  every  part  of  the  kingdom  ;  and  for 
doing  fo  he  makes  ufe  of  couriers  or  meffengers,  to 
whom  lie  commits  the  charge  of  forwarding  his  dif- 
patches.  But  without  ftations  in  the  way,  where  thefe 
couriers  can  be  certain  of  finding  refreshment  for  them’ 
felves  and  fupplies  of  what  may  be  neceffary  for  car¬ 
rying  them  forward,  the  journey,  however  urgent  and 
important,  mufl  always  he  retarded,  and  in  many  cafes 


altogether  (topped.  Experience,  therefore,  foon  point* 
ed  out  the  neceffity  of  enfuring  fuch  accommodations,  “"v*"* 
by  erecting  upon  all  the  great  roads  houfes  or  ftations 
at  convenient  intervals,  where*  the  meffengers  rniglu 
(lop,  as  occafion  required,  and  where  too,  for  the  great- 
er  convenience,  relays  of  frefh  horfes  fhould  always  be 
in  readinefs,  to  enable  them  to  purfue  their  journey 
with  uninterrupted  difpatch.  Thefe  houfes  or  ftations 
were  with  great  propriety  termed  pojls,  and  the  mei- 
fenger  who  made  ufe  of  them  a  poft.  Though  at 
firll,  it  is  probable,  the  iuftitution  was  intended  folely* 
for  the  fovereign  and  the  neceffities  of  the  (late;  yet  by 
degrees  individuals,  feeing  the  benefit  refill  ting  from  it, 
made  ufe  of  the  opportunity  to  carry  on  their  own 
correfpondence  ;  for  which  they  were  willing  to  pay 
an  allowance  to  the  fovereign-  Thus-  a  poll-office,  off 
fome  kind  or  other,  gradually  came  to  be  eilablifhed 
in  every  civilized  country*  Without  taking  notice  of 
the  different  means  of  carrying  on  'correfpondence  faid 
to  have  been  attempted  by  pigeons,,  dogs,  and  other 
animals,  we  can  at  leaft  trace  with  certainty  the  inven¬ 
tion  of  Something  like  regular  polls  as  far  back  as 
the  ancient  Perfians.  Xenophon  uffures  ns,  that  they 
were  invented  by  Cyrus  on  his  Scythian  expedition, 
about  500  years  before  Chrift  ;  that  the  houfes  at  the 
feveral  ftations  were  fumptuoully  built,  and  large  enough 
to  contain. a  number  of  men  and  horfes;  and  that  every 
courier  on  his  arrival  was  obliged  to  communicate  hia 
difpatclies  to  the  pollmailcr,  by  whom  they  were  im¬ 
mediately  forwarded.  From  the  fhore  of  the  Egean 
feu  to  Sufa  the  capital,  there  were,  according  to  Hero¬ 
dotus,  1 11  ftages  for  polls,  each  a  day’s- journey  diilant 
from  the  preceding. 

In  what  manner  polls  were  eftablilhed  and  conduct¬ 
ed  among- the  Greeks  does  not  clearly  appear;  but  fiom 
the  extended  commerce  carried  on,  and  the  frequent 
communications  enjoyed  among  the  different  Hates,  there 
can  be  no  doubt  that  a  regular  conveyance,  in  fonts 
form  or  other,  was  eftablilhed. 

Though  polls  were  well  known  among  the  Romans, 
yet  it  is  difficult  to  trace  with  certainty  the  period  of 
their  introduction.  Some  writers  cany  it  back  to  the 
times  of  the  republic  ;  pods  and  poft-offices,  under  the 
names  of  jlatores  and  Jlationes ,  having  been  then,  it  19 
faid,  eftablilhed  by  the  fenate.  Whether  this  was  the 
cafe  or  not,  Suetonius  allures  us  that  Auguftus  infti- 
tuted  polls  along  all  the  great  roads  of  the  empire.  At 
firft  the  diipatches  were  conveyed  from  poft  to  poll  by 
young  men  who  run  on  foot,  and  delivered  the  difpatch 
to  others  at  the  next  ftage.  By  and  by  Auguftus  fub- 
ft it ut eel,  in  room  of  thefe,  horfes  and  chariots,  both  for 
the  conveyance  of  difpatches  and  the  convenience  of  tra¬ 
velling.  His  fuceeflbrs  continued  the  fame  eilablifhment  j 
to  the  maintenance  of  which  every  fubjed  of  the  em¬ 
pire  was  obliged  to  contribute.  Poft-horfes  are  men¬ 
tioned  in  the  Theodorran  code  de  curfu  publico;  but  thefe 
were  only  the  public  horfes  appointed  to  be  kept  there 
far  the  ufe  of  the  public  meffengers,  who  before  this  infti- 
tution  feized  any  that  came  in  their  way.  At  each  poll- 
ftation,  according  to  Procopius,  10  horfes  and  as  many 
poililions  were  kept,  and  the  ufual  rate  of  their  tra¬ 
velling  was  from  five  to  eight  ftations  a-day. 

It  is  to  be  obferved,  however,  that  all  thefe  eftablifh* 
ments  of  polls  in  ancient  times  were  formed  as  much, 
if  not  more,  for  travelling  ftations,  than  for  the  mere 
,  con-* 


F  O  S 

conveyance  of  letters  and  difpateli 

U  Jt  is  true,  was  thereby  fecured;  but  the  ep.fto- 
lary  correfponden^c  of  antiquity  was  probably  a 
time  fo  extenfive  as  to  require  or  maintain  poll-offices 
on  the  footing  of  modern  polls,  for  the  more  conv  y 
ance  of  letters.  It  Is  In  later  times  only,  when  the  exten- 
fion  of  commerce  and  dlffuf.on  of  literature  gave  occa¬ 
sion  to  frequent  communication,  that  thefe  ellablilh- 

ments  arc  to  be  looked  for.  , 

The  carlieft  inftitution  of  pojh&ax  occurs  m  modern 
hiftory  Is  about  the  year  807  by  the  emperor  Char  e- 
mavne;  who,  having  reduced  under  lus  dominion  Italy, 
Germany,  and  a  part  of  Spain,  eitabhfhed  three  public 
polls  at  the  public  expence,  to  carry  on  the  commun 
cation  with  thefe  three  provinces  The  mention  of 
polls,  however,  like  many  other  inftitutions  of  that  .em¬ 
peror,  dropped  at  his  death,  and  for  a  confideraolc  time 
afterwards  no  traces  of  any  foch  eftablnhment  are  to  be 
found.  We  cannot  indeed  difeover  them  v.  it  a  certainty 
fooner  than  146+,  "hen  that  reftkfs  and  fuipicions 
prince  Louis  XL  eftablilhed  pofts  m  l  ranee,  that  lie 
might  be  the  fooner  advertifed  of  all  that  paffed  in  lus 
own  or  the  neighbouring  kingdoms.  He  employed  m 
this  fervice  230  couriers,  who  delivered  the  letteis  at 
the  different  ilations,  and  in  the  various  towns  through 
which  they  paffed  in  their  courfe.  Succeeding  mo- 
narchs  created  at  different  times  certain  offices  for  the 
exprefs  purpofe  of  fuperintending  the  polls  ;  but  the 
frequent  changes  to  which  thefe  offices  were  expofed, 
prevented  for  a  long  time  the  cflablilhment  of  any  re¬ 
gular  fvilem  of  polls  in  that  kingdom;  mfomuch  that 
Tn  1619  the  author  of  the  life  of  the  duke  d’Epemon 
favs  the  packet  or  letter-office  was  not  yet  let  up  111 
.France.  Former  eftabliffimynts,  it  is  probable,  were 
folely  for  the  ufe.of  the  court,  not  for  the  general  good 
of  the  nation.  From  France,  the  inftitution  gradually 
fpread  through  fevcral  other  parts  of  Europe.  In  Ger¬ 
many,  Lewis  Hornig  affures  us  they  were  firff  intro¬ 
duced  by  Count  Taxis,  who  fettled  them  at  bis  own  . 
expencc ;  in  acknowledgment  for  which  the  Emperor 
Matthias  in  1616  gave  as  a  fief  the  office  of  pollmaller 
to  him  and  his  defeendants.  . 

In  England,  the  eilablifliment  of  pofts  in  tome  form 
or  other  appears  as  early  as  the  reign  of  Edward  III. 


but  the  notices  concerning  them  are  fo  vague,  that  no 
account  can  be  given  of  them.  In  the  reign  of  Ed¬ 
ward  VI.  however,  fome  fpecies  of  polls  mult  have  been 
fet  up,  as  an  ad  of  parliament  paffed  in  1548,  fixing  the 
rate  of  pofl-liorfes  at  one  penny  per  mile :  The  poit- 
horfes  here  referred  to  were,  it  is  probable,  chiefly  for 
travelling,  and  the  carriage  of  letters  or  packets  only 
an  cccaiional  fervice.  In  1581,  we-  find  in  Camden’s 
Annals  mention  made  of  a  chief  poftmafter  for  Eng¬ 
land  being  appointed. — How  bis  office  was  managed, 
does  not  clearly  appear  ;  the  limited  ftate  of  the  corre- 
fpondence  of  the  country,  .probably  rendered  it  of  tri¬ 
fling  confeqnence.  King  James  I.  originally  erected  a 
poll-office,  under  the  controul  of  oneMatthew  deQuefter 
or  de  l’Equefter,  for  the  conveyance  of  letters  to  and  from 
foreign  parts  ;  which  office  was  afterwards  claimed  by 
Lord  Stanhope  ;  but  was  confirmed  and  continued  to 
William  Frizel  and  Tho.  Witlierings,  by  king  Charles  I. 
in  1632.  Previous  to  this  time,  it  would  appear  that 
private  perfons  were  in  ufe  to  convey  letters  to  and 
from  foreign  parts  5  all  fuch  interference  with  the  poll- 
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This  latter  oh-  matter’s  office  is  therefore  exprefsly  prohibited.  King  __ 
Charles,  in  1635,  erefted  a  letter-office  for  England  and 
Scotland,  under  the  direction  of  the  above  Ihomas 
Witlierings.  The  rates  of  pottage  then  eftablilhea 
were,  two-pence  for  every  fingle  letter  for  a  diftance  un¬ 
der  80  miles  ;  four-pence  irom  80  to  140  miles  ;  fix- 
pence  above  140  miles.  The  allowance  to  the  poft- 
m after s  on  the  road  for  horfes  employed  in  thefe  polls 
was  fixed  at  two-pence  halfpenny  per  mile  for  every 
fmele  horfe.  All  private  inland  polls  were  difenargeu 
at  this  time  ;  and  in  1637  all  private  foreign  pofts  were 
in  like  manner  .prohibited.  The  pofts  thus  eftabhffieu, 
however,  extended  only  to  a  few  of  the  principal  roads; 
and  the  times  of  tranfmiffion  were  not  in  every  cale  io 
certain  as  they  ought  to  have  been. 

Witherings  was  fuperfeded  for  abufes  in  the  execu¬ 
tion  of  his  offices  in  1640,  and  they  were  fequeftrated 

into  the  hands  of  Philip  Burlamachy,  to  be  exercifed 
under  .the  care  and  overfight  of  the  king’s  principal  le- 
cretary  of  ftate.  On  the  breaking  out  of  the  civil  war, 

great  confulions  and  interruptions  were  neceffanly  oc- 

cafioned  in  the  conduct  of  the  letter-office  :  but  it  was 
about  that  time  that  the  outline  of  the  prefent  more 
extended  and  regular  plan  feems  to  have  been  concei¬ 
ved  by  Mr  Edmond  Pridcaux,  who  was  afterwards  ap¬ 
pointed  attorney-general  to  the"  commonwealth.  He 
was  chairman  of  a  committee  in  1642  for  confident^ 
the  rate  of  poftage  to  be  fet  upon  inland  letters ;  and 
fome  time  after  was  appointed  poftmafter  by  an  ordi 
nance  of  both  houfes  of  parliament ;  in  the  execution 
of  which  office  he  firft  eftablilhed  a  weekly  conveyance 
of  letters  into  all  parts  of  the  nation.  In  1653,  tins 
revenue  was  farmed  for  L.  1 0,000  for  England,  Scot- 
land,  and  Ireland  ;  and  after  the  charge  of  maintaining 
poftmafters,  to  the  amount  of  L.  7000  per  annum,  was 
faved  to  the  public.  Prideaux’s  emoluments  being  conii- 
derable,  the  common  council  of  London  endeavoured  to 
erect  another  poll-office  in  oppofition  to  his  ;  but  they 
were  checked  by  a  refolution  of  the  lioufe  of  commons, 
declaring  that  the  office  of  poftmafter  is,  and  ought  to 
be,  in  $ie  foie  power  and  difpolal  of  the  parliament. 
This  office  was  farmed  by  one  Maubey  in  1654.  In 
1656  a  new  and  regular  general  poll-office  was  erected 
by  the  authority  of  the  protedor  and  his  parliament, 


Poft. 


upon  nearly  the  fame  model  that  has  been  ever  fmee 
adopted,  with  the  following  rates  of  poftage  :  For  bo 
miles  diftance,  a  Angle  letter  two  pence  ;  for  a  greater 
diftance,  not  out  of  England,  three  pence ;  to  Scotland, 
four  pence.  By  an  ad  of  parliament  paffed  foon  after 
the  reftoration  in  1 660,  the  regulations  fettled  in  lOjri 
were  re-eftablilhed,  and  a  general  poll-office  iimilar  to 
the  former,  but  with  fome  improvements,  was  erected. 
In  1663  the  revenue  of  the  poll-office  was  found  to 
produce'  L.  21,500  annually.  In  1685  it  was  made 
-over  to  the  king  as  a  branch  of  his  private  income,  and 
was  then  ellimated  at  L.  65,000  per  annum.  The  year 
after  the  revolution  the  amount  of  the  poll-office  reve¬ 
nue  was  L.  90,504  :  10.:  6.  At  the  union  the  pro¬ 
duce  of  the  Englifti  poll-office  was  ftated  to  be 
I  1 01  101  In  171-  the  former  eftabhlhments  oi  fe- 
parate  poll-offices  for  England  and  Scotland  were  abo- 
lilhed  ;  and  by  the  Hat.  9  Anne,  e.  10.  one  general  poll- 
office,  and  one  poftmaller-general,  was  eftablilhed  for 
the  whole  united  kingdom;  and  this  poftmafter  was  em¬ 
powered  to  erect  chief  letter-offices  at  Edinburgh,  at 
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Poflt.  Dublin ,  at  New  Tori ,  and  other  proper  places  in  A- 

— ^  1  rnerica  and  the  Weft  Indies.  The  rates  of  poftage 

were  alfo  increafed  at  this  time  as  follows. — In  England, 
for  all  diftances  under  8o  miles  3  d. ;  above  80  miles 
,  4  d.  From  London  to  Edinburgh  6  d.  In  Scotland, 
r  under  50  miles  2  d.  ;  from  50  to  80  miles  3  d. ;  above 
80  miles  4  d.  In  Ireland,  under  40  miles  2  d.  ;  above 
40  miles  4  d. —  By  the  above  ad  all  perfons,  except 
thofe  employed  by  the  poftmafter,  were  ftridly  prohi¬ 
bited  from  conveying  letters.  That  year  the  grofs 
amount  of  the  poll-office  was  L  1 1 1,461  17s.  iod.  The 
nett  amount,  on  a  medium,  of  the  three  preceding  years, 
was,  in  the  printed  report  of  the  commiffioners,  for  the 
equivalent  ftated  to  be  for  England,  L. 62,000,  and  for 
Scotland  L.  2000.  In  1754  the  grofs  revenue  of  the 
poll-office  for  Great  Britain  amounted  to  L.  210,663, 
in  1764  to  L.  281,555,  and  in  1774  to  L.  345,321. 
—The  privilege  of  franking  letters  had  been  enjoyed  by 
members  of  parliament  from  the  firft  eredion  of  the 
poll-office ;  the  original  deiign  of  this  exemption  was, 
that  they  might  correfpond  freely  with  their  conllituents 
on  the  bufinefs  of  the  nation.  By  degrees  the  pri¬ 
vilege  came  to  be  ffiamefully  abufed,  and  was  carried  fo 
far,  that  it  was  not  uncommon  for  the  fervants  of  members 
of  parliament  to  procure  a  number  of  franks  for  the  pur- 
pofe  of  felling  them;  an  abufe  which  was  eafity  pradifed, 
as  nothing  more  was  required  for  a  letter’s  palling  free 
than  the  fubfeription  of  a  member  on  the  cover.  To 
rellrain  thefe  frauds,  it  was  enabled,  in  1764,  that  no 
letter  Ihould  pals  free  unlefs  the  whole  diredion  was  of 
the  member’s  writing,  and  his  fubfeription  annexed. 
Even  this  was  found  too  great  a  latitude;  and  by  a  new 
regulation  in  1784,  no  letter  was  permitted  to  go  free 
unlefs  the  date  was  marked  on  the  cover  in  the  mem¬ 
ber’s  own  hand-writing,  and  the  letter  put  into  the  poll- 
office  the  fame  day.  That  year  the  rates  of  poftage 
were  raifed  in  the  following  proportions:  an  addition  of 
I  d.  for  a  (ingle  llage;  1  d.  from  London  to  Edinburgh; 

1  d.  for  any  dillance  under,  and  2  d.  for  any  dillance 
above,  150  miles.  An  addition  to  the  revenue  of 
L.  1 20,000  was  ellimated  to  arife  from  thefe  regulations 
and  additional  rates.  In  all  the  llatements  of  duties  upon 
poftage  of  letters  given  in  this  account,  the  rates  men¬ 
tioned  are  thofe  upon  (ingle  letters,  double  letters  pay 
double,  treble  letters  treble,  an  ounce  weight  quadruple 
poftage  ;  all  aboye  are  charged  by  the  weight  in  the 
fame  proportion. 

About  the  year  1784,  a  great  improvement  was  made 
in  the  mode  of  conveying  the  mails,  upon  a  plan  firft 
fuggefted  in  1 782  by  Mr  John  Palmer.^  Diligences 
and  llage -coaches,  he  obferved,  were  eftablilhed  to  every 
town  of  note  in  the  kingdom;  and  he  propofed  that  go¬ 
vernment,  inftead  of  fending  the  mails  in  the  old  mode, 
by  a  boy  on  horfeback,  Ihould  con  trad  with  the  mailers 
of  thefe  diligences  to  carry  the  mail,  along  with  a  guard 
for  its  protedion.  This  plan,  he  fhowed,  could  not 
fail  to  enfure  much  more  expeditious  conveyance,  the 
rate  of  travelling  in  diligences  being  far  quicker  than 
the  rate  of  the  poll ;  and  it  was  eafy  to  carry  it  into 
execution  with  little  additional  expence,  as  the  coach 
owners  would  have  a  ftrong  inducement  to  contrail  at 
a  cheap  rate  for  conveying  the  mail,  on  account  of  the 
additional  recommendation  to  paffengers  their  carriages 
would  thereby  acquire  in  point  of  fecurity,  regularity, 
and  difpatch. 
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Tho’  government  heartily  approved  of  this  plan,  and 
the  public  at  large  were  fatisfied  of  its  utility;  yet,  like 
all  new  fchemes,  however  benefcial,  it  met  with  a  ftrong 
oppofition  :  it  was  reprefented  by  a  number  of  the  okkft 
and  ableft  officers  in  the  poft-office,  not  only  as  imprac¬ 
ticable,  but  dangerous  to  commerce  and  the  revenue. 

N ot withft anding  of  this  oppofition,  however,  it  was  at 
laft  eftablilhed,  and  gradually  extended  to  many  diffe¬ 
rent  parts  of  the  kingdom  ;  and,  upon  a  fair  compari- 
fon,  it  appeared  that  the  revenue  was  improved,  and  the 
plan  itfelf  executed  for,  L.  20,000  per  annum  lefs  than 
the  fum  firft  ellimated  by  Mr  Palmer* 

The  prefent  eftablilhment  of  the  general  poft-office 
for  Great  Britain,  con  fills  of  two  poftmallers-general,  a 
fecretary,  furveyor,  comptroller-general,  and  upwards  of 
150  affillants  and  clerks  for  the  head  letter  office  in 
London  ;  the  number  of  deputy  pollmailers  and  other 
officers  through  the  kingdom  is  very  confiderable,  but 
not  eafy  to  afeertain  with  accuracy,  as  it  mull  frequent¬ 
ly  vary  with  the  changes  made  in  the  eftablilhment  of 
country  polls.  The  total  expence  of  this  branch  of  the 
revenue  in  1788  was  L.  149,029,  17  s.  2d.  the  grofs 
produce  may  now  be  reckoned  at  L.  650,00c. 

The  firft  accounts  we  have  of  the.  eftablilhment  of  a 
poft-office  in  Scotland  reach  no  farther  back  than  1635, 
when  Charles  I.  ereded  one  both  for  Scotland  and 
England.  The  poll  to  Scotland  by  that  appointment 
was  to  run  night  and  day,  to  go  from  London  to  Edin¬ 
burgh  and  to  return  in  fix  days,  taking  with  it  all  let¬ 
ters  intended  for  any  poll-town  in  or  near  the  road  ; 
the  rate  of  poftage  from  London  to  Edinburgh  was 
8  d.  for  a  fingle  letter.  The  expedition  with  which  the 
poll  went  from  London  to  Edinburgh  at  this  time,  is 
indeed  furpriling,  confidering  the  nature  of  the  roads  ; 
perhaps,  however,  though  the  king  made  the  regulation 
that  it  Ihould  go  and  return  in  fix  days,  the  journey 
was  not  always  performed  in  the  fpecified  time.  Du¬ 
ring  the  government  of  Cromwell,  the  public  poll  con¬ 
veyed  letters  to  Scotland  as  well  as  England  ;  the  poft¬ 
age  from  London  to  Scotland  was  only  4^*  After  the 
Relloration,  when  the  poll-office  was  ereded  for  Eng¬ 
land,  mention  is  made  in  the  ad  of  parliament  of  the 
conveyance  of  letters  to  Scotland  ;  and  the  poftage  to 
Berwick  is  fixed  at  3  th  Eor  fome  time  after,  however, 
we  find  no  eftablilhment  by  ad  of  parliament  of  an  in¬ 
ternal  poll  in  Scotland.  In  ?  662,  a  poll  between  Ire¬ 
land  and  Scotland  was  firft  eftablilhed;  and  the  privy 
council  gave  Robert  Main,  who  was  then  pollmafler- 
general  for  Scotland,  an  allowance  of  L.200  Sterling 
to  build  a  packet-boat  for  conveying  the  mail  between 
Portpatrick  and  Dcnaghadee  :  the  poftage  to  Ireland 
was  6d.  In  t  669,  a  poll  was  eftablilhed  to  go  between 
Edinburgh  and  Aberdeen  twice  a-week,  and  between 
Edinburgh  and  Invernefs  once  a-week:  the  rate  of  poft¬ 
age  was  fixed,  for  40  Scots  miles  2d.  and  for  every  20 
miles  farther  an  additional  penny*  Thefe  appear  to 
have  been  the  only  public  polls  in  Scotland  at  that  time ; 
but  as  they  could  not  fufiice  for  the  correfpond- 
ence  of  the  country,  there  mull  have  been  more,  ei¬ 
ther  under  the  diredion  of  the  poftmafter, .  or  in  the 
hands  of  private  perfons ;  probably  there  might  be  Oi. 
both  kinds.  In  169c,  an  ad  for  the  fecurity  of  the 
common  poll  was  paffed,  fubjeding  robbers  of  the  mail 
to  capital  punilhment.  It  was  not  till  *695  that  the 
eftablilhment  of  the  poft-office  in  Scotland  received l  tins 
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fan£lion  of  parliament :  pofts  were  then  appointed  for  all 
parts  of  Scotland;  the  rates  of  poftage  were  fixed,  for  any 
place  within  50  miles  of  Edinburgh  2  &  between  50 
and  1 00  miles  3  d.  all  places  above  1 00  mileB  4  ft*  By 
the  fame  a6l,  a  weekly  packet  to  Ireland  was  eftablifh- 
ed,  and  L.  60  Sterling  annually  allowed  for  that  fer- 
vice.  Though  polls  were  eflablifhed  in  confequence  of 
this  a 61,  yet  fuch  was  their  mode  of  travelling,  that  they 
hardly  deferved  the  name.  Thus,  for  inftance,  the 
perfon  who  fet  out  to  carry  the  mail  from  Edinburgh 
to  Aberdeen,  in  place  of  flopping  at  the  firft  interme¬ 
diate  flage  from  Edinburgh,  and  delivering  over  the 
mail  to  another,  to  be  carried  forward,  went  on  with  it 
himfelf  the  whole  journey,  refting  two  nights  by  the 
way,  firft  at  Dundee,  and  next  at  Montrofe. 

In  this  manner  the  mail  was  conveyed  thrice  a- week 
from  Edinburgh  to  Aberdeen;  but  between  moft  parts 
of  Scotland  the  poll  went  only  twice,  and  between  fome 
only  once  a-week.  The  poll-boy  generally  travelled 
on  foot.  Horfes  were  but  little  ufed  in  the  fervice  of 
the  poll-office. 

At  the  Union,  the  Scots  poll-office  was  farmed  for 
L.  1194:  in  1710,  the  nett  amount  for  Scotland  was 
reckoned  to  be  L.2000.  The  epiftolary  correfpond- 
ence  of  Scotland  mull  have  been  fmall  indeed,  when 
even  the  rates  of  pollage  {hen  ellablilhed  proved  fo  very 
unprodudlive.  This  may  perhaps,  however,  be  in  part 
accounted  for,  by  conje&uring,  that  as  private  pofts  had 
probably  prevailed  pretty  much  before  1695,  it  was 
long  before  thefe  were  entirely  fuppreffed,  the  people 
ftill  adhering  to  their  old  conveyances,  and  difficulties 
occurring  in  ftri&ly  enforcing  the  law  ;  the  amount  of 
the  poft-office  revenue,  therefore,  at  the  two  periods 
above-mentioned  probably  exhibits  a  view  of  only  a  part 
of  the  correfpondence  of  Scotland. 

In  1 7 1 1 ,  it  has  been  already  mentioned,  one  general 
poll-office  was  ellablilhed  for  the  whole  united  king¬ 
dom  ;  but  the  poftmafter-general  was  authorifed  to 
ere6l  at  Edinburgh  a  chief  letter  office  for  Scotland. — 
This  was  accordingly  done,  and  a  poftmafter-general 
for  North  Britain,  with  other  neceffary  officers,  appoint¬ 
ed.  All  the  deputy  poftmafters  in  Scotland  are  under 
his  immediate  dire6lion,  but  he  himfelf  is  under  the  con- 
troul  of  the  pollmaller-general  for  Great  Britain.  From 
this  head  letter  office  polls  were  ellablilhed  to  the  dif¬ 
ferent  parts  of  Scotland. 

For  many  years  the  poll-boys  generally  travelled  on 
foot,  or  if  on  horfeback,  without  a  change  of  horfes/ 
It  was  not  till  about  1750  that  the  mail  began  to  be 
conveyed  from  llage  to  ftage  by  different  poll-boys  and 
frelh  horfes  to  the  principal  places  in  Scotland,  and  by 
foot  runners  to  the  reft.  The  communication  between 
London  and  Edinburgh  was  at  firft  but  thrice  a-week, 
and  fo  flow,  that  the  mail  from  London  to  Edinburgh 
was  upon  the  road  85  hours,  and  from  Edinburgh  to 
London  1 31  hours.  In  1757,  upon  a  reprefentation 
from  the  royal  boroughs,  regulations  were  fallen  upon, 
by  which  the  time  was  fhortened  to  82  hours  in  the  one 
cafe,  and  85  in  the  other.  By  the  extenfion  of  Mr 
Palmer's  plan  to. Scotland,  the  time  has  been  Hill  far¬ 
ther  fhortened  to  about  60  hours  in  each  cafe. 

The  ellablilhment  of  the  Scots  poll-office,  which  has 
been  gradually  enlarged  as  the  Hate  of  the  country  re¬ 
quired,  confills  at  prefent  of  a  pollmafter-general,  fe- 
cretary,  folicitor,  and  accountant,  with  a  number  of 


other  clerks  and  affiftants  for  the  head  office  at  Edin¬ 
burgh ;  under  its  management  are  about  180  deputy- 
poftmafters  for  the  different  poll-towns  through  Scot¬ 
land. 

The  nett  produce  of  the  poft-office  for  Scotland  in 
1733  was  L.5399,  in  1754  L. 8927,  in  1 757  L.10,623, 
in  1760  L.  11,942,  in  1776  L. 31,103.  In  1788  the 
grofs  produce  was  L»  55,836,  the  expence  L.  22,636, 
13  s.  6  d. ;  in  1793  the  grofs  amount  was  about 
L.  64,000,  the  nett  produce  about  L. 40,000. 

Pcnny-Po$r>  a  poft  ellablilhed  for  the  benefit  of  Lon¬ 
don  and  other  parts  adjacent,  whereby  any  letter  or 
parcel  under  16  ounces  weight,  or  L.  10  value,  is  fpee- 
dily  and  fafely  conveyed  to  and  from  all  places  within 
the  bills  of  mortality,  or  within  10  miles  of  the  city. 
It  is  managed  by  particular  officers,  and  receiving  houfes 
are  eftablifhed  in  moft  of  the  principal  ftreets,  for  the 
more  convenient  tranfmiffion  of  the  letters.  Some  other 
large  towns  have  inftituted  fimilar  eftablifhments. 

About  20  years  ago  a  penny-poll  was  fet  up  in  Edin¬ 
burgh  by  an  individual,  unconne6led  with  the  general 
poll-office.-  It  met  with  but  indifferent  encouragement 
for  fome  years,  doubts  being  entertained  as  to  its  punc¬ 
tuality  in  delivering  the  letters  ;  by  degrees,  however, 
it  feemed  to  be  advancing  in  eftimation,  and  was  more 
frequently  employed.  About  a  year  ago,  the  ge¬ 
neral  poft-office,  in  virtue  of  the  a6l  of  parliament  pro¬ 
hibiting  the  conveyance  of  letters  by  any  but  thofe  em¬ 
ployed  under  the  pollmafter-general,  took  the  penny- 
poll  entirely  into  its  own  hands  ;  and  at  prefent  letters 
are  tranfmitted  from  the  general  poft-office  to  the  diffe¬ 
rent  quarters  of  Edinburgh  and  the  fuburbs,  three  or 
four  times  a-day. 

Post,  a  particular  mode  of  travelling.  A  perfon  is 
faid  to  travel pojl ,  in  contradiftin£lion  to  common  jour¬ 
ney  travelling,  when,  in  place  of  going  on  during  his 
whole  journey  in  the  fame  vehicle,  and  with  the  fame 
horfes,  he  Hops  at  different  flages,  to  provide  frefli 
horfes  or  carriages  for  the  fake  of  greater  convenience 
and  expedition.  As  he  thus  ufes  the  fame  mode  of 
travelling  that  is  employed  for  the  common  poft,  he 
is  faid  to  travel  poft,  or  in  poll,  u  e .  in  the  manner  of  a 
poft. 

In  tracing  the  origin  of  pofts,  it  has  been  already  re¬ 
marked,  that  the  more  ancient  eftablilhmeiits  of  this- 
kind  were  fully  as  much  for  travelling  Jlations  as  the 
conveyance  of  letters.  The  relays  of  horfes  provided 
at  thefe  public  ftations  for  the  meffengers  of  the  prince* 
were  occafionally,  by  fpecial  licence,  allowed  to  be  ufed 
by  other  travellers  who  had  fufficient  intereft  at  court* 
Frequent  demands  of  this  nature  would  fuggeft  the  expe¬ 
dient  of  having  in  readinefs  fupplies  of  frefh  horfes  or  car¬ 
riages  over  and  above  what  the  public  fervice  required,  to 
be  hired  out  to  other  travellers  on  payment  of  an  ade¬ 
quate  price.  We  find,  therefore,  that  in  former  times  the 
poftmafters  alone  were  in  ufe  to  let  out  horfes  for  ri¬ 
ding  poft,  the  rates  of  which  were  fixed  in  1548  by  a 
ftatute  of  Edward  VI.  at  one  penny  per  mile.  In  what 
fituation  the  ftate  of  the  kingdom  was  with  regard  to 
travelling  poll  for  more  than  a  century  after  this  pe¬ 
riod,  we  cannot  now  certainly  difcover ;  but  in  the  fta¬ 
tute  re-eftablifhing  the  poft-office  in  i.66o,.it  is  ena6led* 
that  none  but  the  poftmafter,  his  deputies,  or  affigns,, 
fliall  furnifh  poft-horfes  for  travellers ;  with  a  provifo* 
however,  that  if  he  has  them  not  ready  in  half  an  hour 
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J  after  being  demanded,  the  traveller  fhall  be  at  liberty  to 
^  provide  himfelf  elfewhere. 

The  fame  prohibition  is  contained  in  the  a6l  eftablifh- 
ing  the  Scots  poll-office  in  1695,  as  well  as  in  the  fub- 
fequent  a£l  of  Queen  Anne,  erecting  the  general  office 
for  the  united  kingdom.  It  is  doubtful,  however,  whe¬ 
ther  it  ever  was  ftridlly  enforced.  By  an  explanatory 
a£t  of  26  Geo.  II.  the  prohibition  is  confined  to  poll 
horfes  only,  and  every  perfon  declared  to  be  at  liberty 
to  furnifh  carriages  of  every  kind  for  riding  poft.  This 
regulation  has,  in  fad,  done  -away  the  prohibition,  as 
hardly  any  perfon  now  thinks  of  travelling  poft  except 
in  a  carriage. 

The  rate  fixed  by  the  ad  1695,  in  Scotland,  for  a 
horfe  riding  poft,  was  three-pence  per  Scotch  mile.  By 
the  ad  9  Anne,  c.  10.  three-pence  a-mile  without,  and 
four-pence  a-mile  with,  a  guide,  was  the  fum  fixed  for 
each  horfe  riding  poft.  The  increafe  of  commerce,  and 
neceffity  for  a  fpeedy  communication  between  different 
parts  of  the  kingdom,  have  brought  the  mode  of  tra¬ 
velling  poft  fo  much  into  ufe,  that  upon  every  great 
road  in  the  kingdom  poft-chaifea  are  now  in  readinefs 
at  proper  diftances  ;  and  the  convenience  of  polling  is 
enjoyed  in  Britain  to  a  degree  far  fuperior  to  what  is  to 
be  met  with  in  any  other  country  whatever. 

Polling  at  laft  appeared  to  the  legiflature  a  proper 
objed  of  taxation.  In  1779  the  firft  ad  was  palled, 
impofing  duties  on  horfes  hired  either  by  themfelves  or 
to  run  in  carnages  travelling  poft :  the  duties  were,  one 
penny  per  mile  on .  each  horfe  if  hired  by  the  mile  or 
llage,  and  one  {hilling per  day  if  hired  by  the  day.  Eve¬ 
ry  perfon  letting  out  fucli  horfes  was  alfo  obliged  to 
take  out  a  licence  at  five  ftiillings  per  annum .  Thefe 
duties  were  next  year  repealed,  and  new  duties  impo¬ 
sed,  of  one  penny  per  mile  on  each  horfe  hired  by  the 
mile  or  llage,  and  is.  6d.  on  each  if  hired  by  the  day. 
A  number  of  additional  regulations  were  at  the  fame 
time  enaded  for  fecuring  thefe  duties.  An  addition 
of  one  halfpenny  per  mile,  or  three-pence  per  day,  for 
each  horfe  riding  poft,  was  impofed  in  1785,  by  Stat. 
25  Geo.  III.  c.  51.  The  duty  is  fecured,  by  obliging 
every  letter  of  horfes  to  deliver  to  the  perfon  hiring 
them  a  ticket,  expreffing  the  number  of  horfes  hired, 
and  either  the  diflance  in  miles  to  be  travelled,  or  that 
the  horfes  are  hired  by  the  day,  as  the  cafe  happens  to 
be.  Thefe  tickets  mull  be  delivered  to  the  bar-keeper 
at  the  firft  turnpike  through  which  the  traveller  palfes  ; 
and  the  turnpike-keeper  gives,  if  demanded,  what  is 
termed  an  exchange  ticket,  to  be  produced  at  the  next 
turnpike.  The  ftamp-office  iflues  to  the  perfon  licen- 
fed  to  let  poft-horfes  fuch  a  number  of  thefe  tickets  as 
is  required,  and  thefe  mull  be  regularly  accounted  for 
by  the  perfon  to  whom  they  are  ifliied.  As  an  effec¬ 
tual  check  upon  his  account,  the  turnpike-keeper  is 
obliged  to  return  back  to  the  ftamp-office  all  the  tickets 
lie  takes  up  from  travellers.  Evafions  are  by  thefe 
means  rendered  difficult  to  be  pra&ifed  without  running 
a  great  rifle  of  dete&ion.  In  1787,  for  the  more  effec¬ 
tually  levying  the  poft-horfe  duties,  a  law  was  paffed, 
authoring  the  commiffioners  of  the  ftamp-office  to  let 
them  to  farm  by  public  au&ion,  for  a  fum  not  lefs  than 
the  produce  in  the  year  ending  ift  Auguft  1786. 

.  In  fche  advertifement  publifhed  by  the  commiffioners 
m  confequence  of  this  law,  previous  to  the  receiving 
propofals  for  farming  them,  the  total  amount  of  the 
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duty  for  Great  Britain  is  flated  to  have  been,  at  the  pe¬ 
riod  above  referred  to,  L.  1 19,873.  The  fum  for  which 
that  duty  was  farmed  in  1794  amounted  in  all  to 
L.  140,030,  of  which  the  diftridl  of  North  Britain  was 
L.  6000. 

Soon  after  the  tax  was  impofed,  cdnfiderable  diffi¬ 
culties  were  raifed  about  the  meaning  of  the  term  pojl- 
ingy  and  what  mode  of  journeying  fhould  fubje6l  travel¬ 
lers  to  duty.  The,  old  law,  Stat.  9  Anne,  c.  10.  ex¬ 
plained  polling  to  be  “  travelling  feveral  flages,  and 
changing  horfes  but  the  adls  impofing  the  polling 
duties  cxprefsly  declare,  that  “  every  horfe  hired  by 
the  mile  or  llage  (hall  be  deemed  to  be  hired  to  travel 
poft,  although  the  perfon  hiring  the  fame  doth  not  go 
feveral  ftages  upon  a  poft  road,  or  change  horfes  and 
that  “  every  horfe  hired  for  a  day  or  lefs  period  of 
time,  is  chargeable  with  the  duty  of  three  halfpence  per 
mile,  if  the  diftance  be  then  afeertained  ;  and  if  the  di¬ 
flance  be  not  then  afeertained,  with  is.  6d.  each 
horfe*”  Horfes  hired  for  any  lefs  time  than  two  days 
are  by  thefe  a&s  to  be  deemed  to  be  hired  for  a  day. 
An  a&ion  was  brought  in  1788,  in  the  court  of  exche¬ 
quer  at  Edinburgh,  to  determine  whether  feveral  dif- 
puted  cafes  fell  under  the  meaning  of  the  a£l,  and  were 
liable  to  duty;  when  the  following  decifions  were  ^iven : 

Saddle-horfes  both  hired  and  paid  by  the  mile,  and 
faddle-horfes  hired  originally  for  an  excurfion,  but  af¬ 
terwards  paid  by  the  mile,  Were  found  liable  to  duty 
according  to  the  number  of  miles  paid  for;  carriage- 
horfes,  where  the  carriage  is  hired  and  paid  for  only  at 
the  ufual  rate  of  outgoing  carriages,  and  no  more,  whe¬ 
ther  the  perfon  hiring  it  does  or  does  not  return  in  it,  were 
found  liable  to  duty  only  for  the  number  of  miles  out ; 
but  if  the  carriage  be  hired  and  paid  for,  or  a&ual- 
ly  paid  for  though  not  originally  hired,  at  the  ufual  rate 
of  carriages  employed  both  to  carry  out  and  bring  back 
the  fame  company,  the  duty  was  found  to  be  exigible 
according  to  the  number  of  miles  both  out  and  home 
taken  together.  Hackney-coaches  in  Edinburgh,  hi¬ 
red  and  paid  for  lefs  than  two  miles,  were  found  liable 
to  duty  for  one  mile. 

4  No  duty  was  found  to  be  exigible  on  faddle-horfes 
hired  for  a  mere  excurfion,  and  paid  for  accordingly, 
where  the  diftance  neither  is  nor  can  be  afeertained;  on 
hackney-coaches  employed  in  the  ftreets  for  left  than  a 
mile,  or  for  an  excurfion  or  round  of  vifits  merely  ;  and 
on  horfes  or  carnages  hired  for  a  journey  of  three  days 
or  more,  and  paid  for  accordingly,  or  paid  for  at  the 
rate  of  three  days,  though  the  journey  fhould  a&ually 
be  performed  in  two  full  travelling  days.  The  gene¬ 
ral  rule  of  thefe  decifions  was,  that  in  every  cafe,  except 
unafcertainable  diftance,  or  journeys  exceeding  two 
days,  the  mode  of  travelling  fell  under  the  legal  defini¬ 
tion  of  polling.  The  only  point  that  may  feem  doubt¬ 
ful  in  the  judgments  here  flated,  is  that  where  the  duty 
is  found  chargeable  by  the  number  of  miles  both  going 
and  returning.  Yet  as  the  law  cxprefsly  declares,  that 
horfes  hired  by  the  mile  or  flage  are  to  be  deemed  p  fl¬ 
ing,  and  as  the  number  of  miles  for  which  they  are  hired 
can  only  be  afeertained  by  the  number  paid  for,  it  is 
clear,  that  where  an  addition  to  the  outgoing  charge  is 
made  on  account  of  bringing  back  the  perfon  hiring 
the  carriage,  the  carriage  in  that  cafe  is  actually  hired 
and  paid  for  according  to  the  number  of  miles  both  out 
and  home,  and  the  duty  rn'uft  fall  to  be  rated  accord- 
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ingly.  The  doubtful  points  being  now  fettled  by  the 
above  decifions,  the  mode  of  levying  the  duty  in  Scot¬ 
land  has  been  regulated  agreeably  to  them  ever  fince 
the  master  was  thus  determined. 

POSTERIOR*  a  term  of  relation,  implying  fome- 
thing  behind,  or  that  comes  after,  another.  In  which 
fenfe  it  is  ufed  in  oppolition  to  prior  and  anterior . 

The  back  and  hips  are  the  pofterior  parts  of  man. 
Ariftotle  has  given  prior  and  pofterior  analytics.  A 
date  is  pofterior  to  another,  when  it  is  later  or  frelher. 

POSTERN,  in  fortification,  a  fmall  gate,  ufually 
made  in  the  angle  of  the  flank  of  a  baftion,  or  in  that 
of  the  curtain,  or  near  the  orillon,  defeending  into 
the  ditch  ;  whereby  the  garrifon  can  march  in.  and  out, 
unperceived  by  the  enemy,  either  to  relieve  the  works, 
or  to  make  private  fallies,  See. 

The  word  is  alfo  ufed  in  the  general  for  any  private 
or  back-door. 

POSTHUMOUS,  a  child  born  after  the  death  of 
his  father,  or  taken  out  of  the  body  of  a  dead  mo¬ 
ther  ;  from  whence  it  is  frequently  applied  to  the  works 
of  an  author  not  publifhed  till  after  his  deceafe. 

POSTIL,  a  name  anciently  given  to  a  note  in  the 
margin  of  the  Bible,  and  afterwards  to  one  in  any  other 
book  pofterior  to  the  text. 

POSTING,  among  merchants,  the  putting  an  ac¬ 
count  forward  from  one  book  to  another,  particularly 
from  the  journal  or  wafte-book  to  the  ledger.  See 
Post  and  Book-Keeping. 

POSTLIMINIUM,  among  the  Romans,  the  re¬ 
turn  of  one  who  had  gone  to  fojourn  elfewliere,  or  had 
been  banilhed,  or  taken  by  an  enemy,  to  his  own  coun¬ 
try  or  ftate. 

POSTPONING,  putting  any  thing  after  or  behind 
smother  with  regard  to  time. 

POSTSCRIPT,  an  article  added  to  a  letter  or  me¬ 
moir,  containing  fomething  learnt  or  recolle&ed  after 
the  piece  was  written. 

POSTULATE,  in  mathematics,  &c.  is  deferibed 
to  be  fuch  an  eafy  and  felf-cvident  fuppofition,  as  needs 
110  explication  or  illuftration  to  render  it  intelligible ; 
as  that  a  right  line  may  be  drawn  from  one  point  to  an¬ 
other. 

POSTURE,  in  painting  and  fculpture,  the  fitua- 
tion  of  a  figure  with  regard  to  the  eye,  and  of  the  fe¬ 
deral  principal  members  thereof  with  regard  to  one  an¬ 
other,  whereby  its  adlion  is  expreffed.  A  confider- 
able  part  of  the  art  of  a  painter  confifts  in  adjufting 
the  poftures,  in  giving  the  moft  agreeable  ones  to 
his  figures*  in  accommodating  them  to  the  chara&ers 
of  the  refpedlive  figures,  and  the  part  each  has  in  the 
a&ion,  and  in  conducing  and  in  purfuing  them  through- 
out. 

Poftures  are  either  natural  or  artificial. 

Natural  poftures  are  fuch  as  nature  feems  to  have 
had  a  view  to  in  the  mechanifm  of  the  body,  or  ra¬ 
ther  fuch  as  the  ordinary  adlions  and  occafions  of  life 
lead  us  to  exhibit  while  young,  and  while  the  joints, 
mufcJes,  ligaments,  Sec.  are  flexible. 

Artificial  poftures,  are  thofe  which  fome  extraordi¬ 
nary  views  or  ftudies  occafion  us  to  learn  ;  as  thofe  of 
dancing,  fencing,  &c.  Such  alfo  are  thofe  of  our  ba¬ 
lance  and  pofture  mailers. 

A  painter  would  be  ftrangely  puzzled  with  the  figure 
i>f  Clark  (a  late  famous  pofture-mafter  in  London)  in 
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a  hiftory-piece.  This  man,  we  are  told  in  the  Phil.  PoUmogc* 
Tranf.  had  fuch  an  abfolute  command  of  his  mufcles,  ton 
&c,  that  he  could  disjoint  aJmoft  his  whole  body ;  fo 
that  he  impeded  on  the  great  furgeon  Mullens,  who 
looked  upon  him  as  in  fuch  a  miferable  condition,  he 
would  not  undertake  his  cure.  Though  a  well-made 
man,  he  would  appear  with  all  the  deformities  imagina¬ 
ble  ;  hunch-backed,  pot-bellied,  iharp-breafted,  & c. 

He  disjointed  his  arms,  Ihoulders,  legs,  and  thighs;  and 
rendered  himfelf  fuch  an  obje6l  of  pity,  that  he  has 
frequently  extorted  money,  in  quality  of  a  cripple,  from 
the  fame  company  in  which  he  had  the  minute  before 
been  in  quality  of  a  comrade.  He  would  make  his  hips 
ftand  a  confiderable  way  out  from  his  loins,  and  fo  high 
as  to  invade  the  place  of  his  back.  Yet  his  face  was  the 
moft  changeable  part  about  him,  and  fhowed  more  pof- 
turcs  than  all  the  reft.  Of  himfelf  he  could  exhibit  all 
the  uncouth  odd  faces  of  a  Quaker’s  meeting. 

POTAMOGETON,  pond-weed  :  A  genus  of  the 
tetragynia  order,  belonging  to  the  tetrandria  clafs  of 
plants ;  and  in  the  natural  method  ranking  under  the 
15th  order,  Inundate.  There  is  no  calyx;  but  four 
petals  ;  no  ftyle,  and  four  feeds  There  are  1 2  fpecies, 
all  of  them  floating  vegetables  on  the  furfaces  of  ftagnant 
waters,  affording  an  agreeable  fhade  to  fifh,  and  food  to 
cattle. 

POTAMON  or  Pot  A  mo,  was  a  philofopher  of 
Alexandria.  He  kept  a  middle  courfe  between  the 
fcepticifm  of  the  Pyrihonians  and  the  prefumption  of 
the  dogmatifts  ;  but  attached  himfelf  to  none  of  the 
fchools  of  philofophy  of  his  time.  He  was  the  firft 
proje£lor  of  the  Ecle&ic  fedl;  for  though  that  mode  of 
philofophifing  had  been  pretty  common  before,  he  was 
the  firft  that  attempted  to  inftitute  a  new  fe&  on  this 
principle.  “  Diogenes  Laertius  relates,  that  not  long 
before  he  wrote  his  Lives  of  the  Philofophers,  an  Eclec-  Hr/lory  cf 
tic  fe<ft,  rig  uipzcric,  had  been  introduced  by  Po-  PlHofofby* 

tamo  of  Alexandria,  who  feledled  tenets  from  every 
former  fe£l.  He  then  proceeds  to  quote  a  few  particu¬ 
lars  of  his  fyftem  from  his  Ecle&ic  inftitutes,  refpe£ling 
the  principles  of  reafoning,  and  certain  general  topics 
of  philofophical  inquiry ;  from  which  nothing  further 
can  be  learned,  than  that  Potamo  endeavoured  to  recon¬ 
cile  the  precepts  of  Plato  with  thofe  of  other  mailers. 

As  nothing  remains  concerning  this  philofopher  befides 
the  brief  account  juft  referred  to  in  Laertius,  an  obfeure 
paffage  in  Suidas,  and  another  Hill  more  obfeure  in 
Porphyry  ;  it  is  probable  that  his  attempt  to  inftitute  a 
fchool  upon  the  Ecledlic  plan  proved  unfuccefsful. 

The  time  when  Potamo  flouriflied  is  uncertain.  Snidas 
places  him  under  Auguftus ;  but  it  is  more  probable* 
from  the  account  of  Laertius,  that  he  began  his  under¬ 
taking  about  the  clofe  of  the  fecond  century.” 

POTASH,  the  lixivious  allies  of  certain  vegetables, 
ufed  in  making  of  glafs,  foap,  Sec.  See  Glass,  Soap, 

&c.  r 

The  method  of  making  potalh  is  dire6led  by  Dr^rshaw** 
Shaw  as  follows.  Burn  a  quantity  of  billet-wood  to  me  hod 
grey  afhes ;  and  taking  feveral  pounds  of  thefe  afhes, 
boil  them  in  water,  fo  as  to  make  a  very  llrong  lixivium,  a  * 
or  ley.  Let  this  ley  be  ftrained  through  a  coarfe  linen 
cloth,  to  keep  out  any  black  parts  of  the  half-burnt 
wood  that  might  happen  to  remain  in  the  afhes ;  then 
evaporate  this  ftrained  lye  in  an  iron-pan  over  a  quick 
fire  almoft  to  drynefs :  then  taking  out  the  matter  re¬ 
maining 
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crucible,  fet  it  in  a  ftrong  Hie  till  the  matter  is  melted, 
and  then  immediately'  pour  it  out  upon  an  iron-plate, 
where  it  foon  cools,  and  appears  in  the  form  of  a  folid 
lump  of  potafh  *.  Much  after  this  manner  is  pot-afh 
made  in  the  large  way  of  bufmefs,  for  the  fervice  of  the 
foap-b oiler,  glafs-maker,  fuller,  &c.  but  according  to 
IZllriJh  difference  of  the  wood,  or  cumbuflible  matter  em- 
admy,  ployed,  with  the  manner  of  turning  it,  and  conducing 
89, art.  1.  the  procefs,  different  kinds  of  potafh  are  prepared. 
There  are  certain  faline  plants  that  yield  this  potafh  to 
great  advantage,  as  particularly  the  plant  kali ;  there, 
are  others  that  afford  it  in  lefs  plenty,  and  of  an  inferior 
quality,  as  bean-ftalks,  &c.  but  in  general,  all  vegetable 
fubjedts  afford  it  of  one  kind  or  other,  and  may  moft 
of  them  be  made  to  yield  it  tolerably  perfedl  after  the 
manner  of  the  procefs  already  laid  down,  even  the  lop- 
pings,  roots,  and  refufe  parts  of  ordinary  trees,  vine 
clippings,  &c.  The  fixed  falts  of  all  vegetables  except* 
ing  the  kali  and  marine  plants,  when  reduced  to  abfo- 
lute  purity,  or  entirely  feparated  from  the  other  prin¬ 
ciples,  appear  to  be  one  and  the  fame  thing  :  whence  it> 
fhould  feem,  fays  Dr  Shaw,  that  by  a  fuitable  manage- 
ment,  good  faleable  potafh  might  be  made  in  all  places 
where  vegetable  matters  abound.  For  if  by  examining; 
Ruffia  (a)  potafh,  for  example,  we  find  that  its  fuperi- 
or  excellence  depends  upon  its  being  clear  of  earth,  or 
upon  its  containing  a  large  proportion  of  oil,  or  re¬ 
fined  fait,  thefe  advantages  may,  by  properly  regulating 
the  operation,  be  given  to  Englifh  potafhes*  fo  as  per¬ 
haps  to  render  the  latter  as  good  as  the  former :  -  but 
where  the  potafh  of  any  remarkable  faline- vegetable  is* 
to ‘be  imitated,  that  of  the  kali,  for  example,  the  Dodtor 
recommends  a  prudent  fprinkling  of  the  fubjedt  with 
fait,  or  fea-water,  in  the  burning ;  and  by  thefe  ways, 
peoperly  diverfified,  any  principle  that  is  naturally  want¬ 
ing  might  be  artificially  introduced  fo  as  to  perfect  the 
a  art  of  potafh. 

J  count  of  About  40  years  ago  or  upwards,  Mr  Stephens,  en- 
lUf  6te-  couraged  by  the  Society  of  Arts,  &c.  and  by  a  parlia¬ 
mentary  grant  of  3000 1.  eftablifhed  a  manufacture  of 
pot-afh  in  North  America,  which  produced  fuch  as  was 
fo  perfectly  good  as  to  anfwer  in  bleaching  and  other 
ufes  the  purpofes  of  pearl-ajh  ;  and  which  at  the  fame 
time  afforded  a  very  large  produce.  But  the  very  great 
heat  which  fys  procefs  required,  occafioned  the  deft  ruc¬ 
tion  of  a  very  extenfive  apparatus  ;  and  other  circum- 
ftances  concurred  to  difappoint  the  hopes  and  check  the 
fpirit  of  the  proprietors.  The  manufacture  was,  how¬ 
ever,  afterwards  undertaken  and  profecuted  by  others. 
•fCUXV.  Mr  Stephens’s  apparatus  was  as  follows  :  Fig.  1.  A  is 
the  bed  of  the  kiln,  which  Hies  off  about  four  feet  by 
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and  putting  it  into  an  iron  two  from  the  grate,  more  or  lefs  according  to  the  fize*  Potafli. 

C  is  the  afh-hole,  2\  or  3  feet  deep.  Fig.  2.  B  repre- 
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fents  quadrangular  bars  of  iron,  with  their  oppofite  qj  ^  ^ 
angles  placed  upwards  and  downwards,  not  above  an  paratus. 
inch  afunder.  Fig.  3.  A,  B,  and  C,  are  three  fteepers 
five  feet  deep,  and  of  any  width  from  four  to  eight  feet 
fquare,  of  the  beft  white  pine  or  Cyprus  plank,  with 
fquare  joints  and  ftrong  oak  frames,  placed  each  over  a 
receiver,  with  a  cock  to  let  off  the  lye,  and  a  vent  juft 
beneath  the  furface  of  the  grating.  E  reprefents  three 
receivers,  Handing  each  under,  and  projecting  out,  from 
its  fteeper.  They  muft  be  made  of  the  beft  fluff,  care¬ 
fully  put  together,  and  laid  in  tough  clay  well  rammed 
within  the  ground,  their  tops  being  level  with  the  fur- 
face  :  they  need  not  be  fo  large  as  the  fteepers  by  fix, 
eight,  or  twelve  inches.  Fig.  4.  E  reprefents  a  falfe 
bottom  or  lattice  of  boards,  eight  inches  deep  and  five 
fquare,  with  a  hole  in  the  under  edge  of  every  partition 
for  the  lye  to  pafs  into  the  fteeper.  Fig.  5.  A  is  the 
veffel  over  the  furnace  in  which  the  lye  and  aflies  are 
mixed;  B  is  a  hole  or  funnel  a  few  inches  from  the  back 
©f  the  furnace,  with  an  iron  focket  to  let  the  pipe 
through  the  hinder  part  of  the  arch,  to  reach  down 
within  two  inches  of  the  floor  of  the  furnace.  C  is  a 
caft  iron  cauldron  for  boiling  the  lye  to  drynefs  when 
pearl-afh  is  made.  D  is  a  veffel  whence  the  liquor  is  let 
into  the  cauldron  as  it  evaporates.  The  mortar  for 
building  the  furnace  fhould  be  made  of  loam  ;  the  arch 
fhould  be  1 8  inches  thick,  and  the  floor  fhould  be  laid  * 
with  tiles  on  a  layer  of  fand  an  inch  thick,  with  neat- 
joints.  4 

Mr  Stephens’s  procefs, both  withand  without  the-  kiln,Frocefo 
wasasfollows.  Cut  timber, felledat  anyfeafon, into  le'ngths  Wlth')ut 
of  about  eight  feet;  lay  from  three  to  ten  of  them  length-  a 
wife  in  a  heap  upon  dry  ground,  and  fill  the  vacancies 
between  with  fmaller  wood :  the  fooner  it  is  burnt  after 
felling,  the  better.  Set  fire  to  it  by  laying  embers  on 
the  bottom  logs  at  each  end;  and  for  burning  the  brnfh 
and  lappings,  with  other  fmaller  woods,  lay  them  length- 
wife  on  the  ground,  top  to  top;  lapping  over  a  little, 
with  the  butt  ends  outwards,  and  as  clofe  as  a  faggot ; 
laying  the  larger  woods  on  top  till  the  heap  is  full  four 
feet  high;  the  length  of  the  brufh  fet  agamft  each 
other  making  the  breadth  of  the  heap.  As  to  the 
choice  of  the  timber,  old  hollow  trees,  if  not  dead,  are 
beft  :  pine,  Cyprus,  and  cedar,  are  to  be  totally  rejedted. 

As  foon  as  the  pile  is  burnt  down,  rake  fuch  afhes  as 
lie  round  the  outfide  a  little  in  towards  the  middle;  add 
no  frefh  fuel,  nor  thfow  ©n  any  brands.  Let  the  afhes 
lie  without  ftirring  till  you  can  juft  bear  your  hand  in 
them ;  then  carry  them  to  a  houfe,  or  under  a  filed,  on 
a  plank  floor  raifed  a  little  from  the  earth  and  well 

jointed  ^ 


(a)  According  to  Sir  Peter  Warren,  the  beft  woods  for  making  Ruflia  potafh  are,  oak,  afh,  poplar,  hiccory, 
elm,  hazle,  and  beech.  They  muft  be  cut  in  November,  December,  January,  and  February,  iplit  and  flacked  to 
dry.  After  1 2  months  in  warm  jspen  weather,  it  muft  be  burnt  on  a  brick  hearth  by  a  flow  fire  in  a  kiln,  or 
clofe  place;  the  afhes  muft  be  fifted  through  two  fieves,  one  finer  than  the  other,  and  then  put  up  in  brick 
-troughs  or  wooden  backs,  covered  with  rain  or  river  water,  and  muft  remain  well  marfhed  and  incorporated  five 
‘months.  Brick  furnaces  fhaped  like  bakers  ovens  muft  be  heated  with  a  ftrong  fire  of  oak  or  afh,  burnino- 
mght  and  day;  the  prepared  afhes  muft  be  gradually  thrown  on  the  fire,  when  they  will  run  into  metal  like  leadl 
•the  fire  muft  not  go  out  till  the  furnace  is  nigh  filled  with  potafhes.  The  aflies  muft  then  be  broken  to  be  ta  ¬ 
ken  out,  but  the  larger  the  pieces  the  better ;  they  muft  be  preferred  from  the  air  in  tight  calks,  tire  large 
pieces  by  themfelves,  and  the  duft.by  itfelf, 
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jointed ;  there  wet  them  till  brought  nearly  to  the  con-  or  three  davs 
fiffence  of  mortar  in  the  firit  mixture  of  lime  and  fand, 
and  ram  them  in  a  heap,  in  which  they  mull  lie  full  20 
days,  or  fome  months  if  you  pleafe ;  obferving  to  be 
more  {paring  of  water  in  winter,  and  ramming  them 
defer,  and  fometimes  wetting  the  top  that  it  may  never 
grow  quite  dry'. 

Wood  may  alfo  be  burnt  in  a  kiln,  as  fig.  1  and  2  ; 
and  then  it  mull  be  cut  into  fuch  lengths  as  may  be 
moff  convenient  for  carriage,  and  bell  fuit  the  fize  of 
The  mouth  of  the  afh-hole  mult  be  clofe 
Hopped  by  daubing  the  joints  of  the  lid  with  loam,  or 
-throwing  a  bank  of  fand  or  earth  againff  it :  keep  the 
bed  of  the  kiln  filled  with  wood  up  to  the  furface,  but 
not  above  it,  and  let  it  burn  inceffantly  till  the  afhes  rife 
within  fix  or  eight  inches  of  the  grate.  Draw  them 
out  whilff  red-hot,  and  in  that  Hate  fprinkle  them  with 
lye,  from  four  to  fix  cara&s  weight ;  weigh  a  fmali  vial 
which  holds  about  four  ounces  very  cxadlly ;  then  fill  it 
•  with  water  and  weigh  that  alfo  :  divide  the  weight  of 
water  into  equal  parts  till  you  come  to  -I-g-  of  the  whole, 
which  is  called  a  car  aft,  two  eara&s,  &c.  until  you 
have  a  weight  equal  to  £  of  the  whole  water,  which  is 
called  32  carads:  all  which  fmali  weights,  together 
with  one  equal  to  the  phial  filled  with  water,  are  to  be 
kept  for  weighing  the  lye  in  the  faid  phial  till  they  are 
made  damp;  then  ram  them  as  before  in  a  heap,  but  fepa- 
rateJrom  the  afhes  made  as  above.  N.  B.  By  kiln-burn¬ 
ing  a  ffronger  lye  may  be  more  certainly  procured  than 
by  the  other  way,  where  rain  may  chance  to  fall  on  the 
afiies  before  they  can  be  removed. 

-  The  afhes  thus  prepared  are  to  be  put  in  vats  or 
keepers  fig.  3,  with  a  falfe  latticed  bottom  as  fig.  4  ; 
firil  putting  coarfe  wheat  or  lye  ffraw  about  a  foot  thick 
on  the  lattice  or  grating ;  on  which  put  afhes  to  with¬ 
in  four  or  five  inches  of  the  top,  ramming  them  all  the 
way  up,  efpecially  at  the  fides,  with  a  fmali  light  ram¬ 
mer,  as  tight  as  you  can,  without  burking  the  vat. 

Form  on  the  top  of  the  keeper  a  hollow  bafon  in  the 
afhes  four  or  five  inches  deep,  leaving  the  afhes  four  or 
five  inches  thick  on  the  fides,  by  raifing  a  fmali  bank 
round  the  fides,  fo  that  the  liquor  may  not  overflow  the 
edges  of  the  afhes  at  top  ;  keep  this  bafon  conflantly 
filled  with  foft  water  in  the  keeper  A,  until  the  afhes 
will  imbibe  no  more,  which  will  be  in  24  hours  or  more, 
according  as  it  is  rammed  ;  then  turn  the  cock,  and  let 
off  what  fhall  be  foaked  through  into  the  receiver  or 
lower  chamber  of  the  keeper,  and  no  more  ;  for  if  the 
feveral  runnings  are  not  kept  feparate,  the  lye  will  not 
be  brought  to  its  due  krength.  Follow  that  keeper 
with  frefh  water  on  the  fame  afhes  for  feveral  other 
runnings,  which  will  each  come  off  in  a  few  days,  till 
the  liquor  has  neither  fmcll  nor  tafte  ;  then  heave  out 
the  afhes,  and  charge  the  keeper  afrefh. 

Upon  drawing  off  the  firH  running  from  the  keep¬ 
er  A,  fig.  3,  fill  the  keeper  B  with  afhes  as  before,  and 
put  into  its  hollow  at  the  top  the  lye  fo  firH  run  off, 
and  the  fmallcr  or  half  lyes  alfo,  till  full,  and  draw  off 
as  directed  for  the  keeper  A  :  if  this  weighs  1 8  caraCts 
or  more,  pump  it  into  the  cikern  F  as  fit  for  ufe  ;  if  it 
be  fhort  of  that,  pafs  it  off  as  half  lye  to  the  keeper  C, 
and  through  frefh  afhes  till  Hrong  enough.  With  kiln- 
afhes  only,  from  water  paffing  through  the  firH  keeper, 
it  will  be  krong  enough  for  the  cikern,  if  the  afhes  are 
well  prepared.  If  your  water  be  hard,  let  it  Hand  two 
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‘expofed  to  the  air  and  fun  in  a  (hallow  Potato, 
back,  and  it  will  be  foft.  When  you  ufe  kiln-afhes  — 
with  others,  lay  them  at  bottom. 

The  lye  muff  be  conveyed  from  the  cikern  F,  as  it 
is  wanted  to  the  veffel  A  fig.  5  j  where  with  every  gal¬ 
lon  of  proof  lye  mix  three'ounces  of  fine,  light,  wood 
afhes;  and  to  the  lye  that  is  .£  over-proof  put  fix  ounces 
of  afhes  ;  and  if  £  over-proof  12  ounces,  mcreafing  or 
leffening  according  to  the  firength  of  the  lye. 

For  evaporating  the  lye  and  melting  the  fait,  heat  a 
furnace  till  you  bring  it  Very  near  a  white  heat,  of 
which  the  fide -doors  being  red-hot  is  a  mark.  This 
will  take  48  hours  or  more,  if  the  furnace  be  quite  cold; 
when  thorough  hot,  a  little  fuel  keeps  it  fo.  Then, 
through  the  cock  of  the  veffel  A,  pafs  the  mixture  by 
the  funnel  B  into  the  furnace,  not  fo  as  to  reach  much 
beyond  the  middle  of  the  floor,  before  it  changes  from 
dark  to  bright  red,  letting  the  heat  prevail  towards 
front  or  back  as  you  fee  neceffary.  When  the  mafs  be¬ 
gins  to  gather  about  the  flues  or  in  heaps,  run  in  no 
more  till  the  furnace  is  cleared  by  driving  the  fire  back¬ 
ward.  You  muff  have  two  funnels,  one  foon  choaking: 
in  an  hour  or  lefs  will  iffue  out  a  red-hot  kream  of 
melted  fait,  which  is  potafh,  to  be  broke  to  pieces  as 
foon  as  cold,  and  packed  in  tight  clofe  calks,  being 
in  no  refpe£t  inferior  to  the  bek  foreign  afh  what¬ 
ever.  6 

The  bek  potallt  is  made  from  barilla,  and  comes  fromSpanito 
Spain.  The  plants  from  which  it  is  procured  are  found  p°talhthe 
in  great  plenty  about  Carthagena,  where  they  are  indi-  * 
genous,  and  may  be  colle&ed  in  a  fwamp  called  Almbjar 
eak  of  that  place;  the  Sayones  barilla  is  the  bek.  They 
are  found,  befides  all  along  that  coak,  on  the  borders 
of  the  Mediterranean  for  60  leagues  in  length  and  8  in 
breadth.  About  150,000  quintals  of  it  are  annually 
exported  from  Spain.  It  produces  a  revenue  of  25,500k 
a  year ;  each  quintal  paying  a  duty  of  1 7  reals  :  yet 
Don  Bernardo  de  Ulloa,  A.  D.  1 740,  fays  it  was  farm¬ 
ed  at  L.  1822,  4s.  3d.  M.  Macdonnell  has  brought  the 
manufa&ure  of  potalh  to  its  prefent  perfe&ion  in  Spain; 
but  its  exportation  is  materially  injured  by  the  heavy 
tax  on  it.  See  Townfhend’s  Travels,  vol.  iii.  p.  131. 

See  alfo  Barilla,  Kelp,  and  Fucus.  7 

In  the  70th  volume  of  the  Philofophical  Tranfa£ions*?r  f,er' 
we  have  an  account  of  a  method  or  procuring  this  ialt count  0f 
from  the  putrid  water  which  runs  from  dunghills.  The  making 
procefs  is  very  eafy,  confiking  only  in  fimple  evapora- potato, 
tion  of  the  kuid,  and  calcining  the  impure  fait  till  mok 
of  the  foulnefs  is  burnt  out.  From  24  wine-pipes  full 
of  this  muck-water  were  obtained  9  cwt.  1  q.  1 2  lb  of 
faleable  potafh,  valued  at  42  s.  per  cwt ;  the  expence  of 
manufacturing  them  being  only  valued  at  4  L  9  s. 

The  potafh  thus  made  is  of  a  greyifh  white  appear¬ 
ance  ;  deliquefces  a  little  in  moiff  air  ;  but  if  kept  in  a 
dry  room,  near  the  fire,  acquires  a  powdery  furface.  It 
is  hard  and  of  a  fpongy  texture  when  broken,  with  ma¬ 
ny  fmali  cryffals  in  its  fubffance.  The  colour  of  its  in¬ 
ternal  parts  is  dufky  and  variegated.  To  the  take  it  is 
acrid,  faline,  and  fulphureous.  It  emits  no  fmcll  of  vo¬ 
latile  alkali,  either  in  a  folid  form,  diffolved,  or  when 
added  to  lime-water  ;  neither  does  it  communicate  the 
fa pph ire-colour  to  a  folution  of  blue  vitriol.  Silver  is 
quickly  tinged  black  by  it  ;  a  proof  that  it  contains 
muck  phlogiffon.  Ten  grains  of  this  potafh  required 
1 1  drops  of  the  weak  fpirit  of  vitriol  to  feparate  it. 

The 
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gEofafh.  The  like  quantity  of  fait  of  tartar  required  24  drops : 

t - -  a:  ftrong  effervefcence  qccurred  in  both  mixtures  ;  and  a 

fulphureous  vapour,  exhaled  from  the  former.  A  tea 
fpoonful  of  the  fyrup  of  violets  diluted  with  an  ounce 
of  water  was  changed  into  a  bright  green  colour  by 
five  grains  of  the  fait  of  tartar ;  but  ten  grains  of  this 
potafh  were  neceffary  to  produce  the  fame  hue  in  a  fimi- 
Iar  mixture.  Half  an  ounce  of  the  fait  diffolved  entire¬ 
ly  in  half  a  pint  of  hot  water  ;  but  when  the  liquor  was 
,  cold,  a  large  purple  fediment  fubfided  to  the  bottom  ; 
and  it  was  found  that  this  fediment  amounted  to  about 
two-thirds  of  the  whole  quantity  of  afhes  ufed. 

Dr  Percival,  the  author  of  this  paper,  concludes  with 
obferving,  that  this  potafh  is  a  true  fixed  vegetable  al¬ 
kali,  produced  by  putrefaftion  ;  that  the  quantity  of 
alkali  contained  in  it  may  be  cflimated  at  one-third  of 
its  weight,  whereas  the  white  Mufcovy  afhes  are  faid  to 
yield  only  one-eighth  part ;  that  no  quicklime  appears 
to  be  contained  in  this  potafh,  for  afolution  of  it  pour¬ 
ed  from  its  fediment  remained  clear  though  long  ex- 
pofed  to  the  air :  that  it  would  be  worth  trying,  whe¬ 
ther  the  large  purple  fediment,  which  fubfides  when 
this  potafh  is  lixiviated,  might  not  be  applied  to  the 
inanufadlure  of  Pruflian  blue,  or  ufed  in  the  manner 
recommended  by  Macquer  for  dyeing  wool  and  lilks  ; 
and  that  this  manufacture  will  furnifh  the  farmer  for 
g  top-drefling  for  his  garden  and  land,  of  great  fertilizing 
0  rat-  Powers-  See  Phil  Tran/.  Vol.  LXX.  p.  345. 
tc  its.  Tliefe  are  the  proceffes  moll  effentially  different  from 
one  another  which  have  appeared  concerning  the  ma¬ 
nufacture  of  this  ufeful  fait.  Some  indeed  have  attempt* 
ed  to  compofe  it  on  the  fuppofition  that  alkali  confifled 
of  an  earth  combined  in  a  peculiar  manner  with  a  cer¬ 
tain  acid.  But  the  little  fuccefs  of  all  thefe  attempts 
fhow  that  they  have  been  built  on  a  falfe  principle. 
The  only  method  of  producing  alkaline  falts  originally 
is  from  the  afhes  of  vegetables ;  and  the  vegetable  fub- 
ffances  which  yield  the  largefl  quantity  of  them  are  tar¬ 
tar  and  marine  plants.  From  the  former  the  pureft  and 
ffrongeff  vegetable  alkali  is  obtained,  and  from  the  lat¬ 
ter  the  mineral  alkali.  From  other  vegetables,  as  fern, 
broom,  bean-flalks,  &c.  an  alkaline  fait' is  produced,  but 
fo  impure,  and  in  fuch  fmall  quantity,  that  no  manufac- 
2  ture  of  it  can  be  eftablifhed  in  this  country  with  any 
Orrxtraff- reafonabie  expectations  of  profit. 

k!f  S  Dr  Watfon  (the  prefent  bifhop  of  Landaff)  fuggefls, 

f  Vrock-  t.^iat  t^lc  inveftlgati°n  of  a  method  of  extracting  its  alka- 
folt  line  part  from  rock  fait  would  be  a  moil  ferviceable  diff 
covery.  We  have  inexhauilible  mines  of  rock  fait  in 
this  country,  which  (he  obferves)  the  proprietors  can 
afford  at  ten  {hillings  a  ton.  A  ton  of  rock-falt  con* 
tains  about  half  a  ton  of  mineral  alkali,  which  is  for 
moff  puipofes  far  preferable  to  potafh.  To  thofe  who 
have  leifure  to  attempt  fuch  a  difeovery,  he  gives  the 
following  hint :  whether  the  alkaline  part  of -rock-falt 
may  not  be  obtained  by  calcining  it  in  conjunction  with 
charcoal  in  open  fires  ?  His  reafon  for  this  conjecture 
is  founded  upon  the  following  experiment  :  upon  burn¬ 
ing  fea-wreck  to  a  black  coal  and  flopping  the  procefs 
at  that  point,  he  has  obtained  great  plenty  of  common 
fait,  but  no  mineral  alkali  from  the  black  afhes  ;  though 
we  are  certain,  that  when  the  black  afhes  arc  thorough¬ 
ly  calcined,  or  reduced  to  white  afhes,  mineral  alkali 
may  be  obtained  from  them.  This  makes  it  probable, 
Uiat  the  common  fait  contained  in  the  black  afhes  o 


fea-wreck  is  decompofed,  and  changed  into  a  mineral  Potafh. 
alkali,  during  the  burning  of  the  black  allies.  There  — "v — ^ 
are  reafons  to  fuppofe,  that  the  cinder  of  pit-coal  would 
anfwer  the  purpole  better  than  charcoal.  Chem.  EJf. 
vol.i.  p.  136,  &c.  _  #  .10 

The  potafhes  of  different  countries  vary  much  in  Dr  Home’s 
quality  ;  and  the  experiments  of  Dr  Home,  in  his  trea-  experi- 
tife  on  Bleaching,  feem  to  fet  forth  their  different  pro-  n*eilts  011 
pertics  in  the  cleareft  point  of  view.  The  different 
kinds  tried  by  him  were,  different 

1 .  Blue  pear l-afhcs.  Thefe  appear  to  be  a  pure  al-  countries, 
kr^line  fait,  mixed  with  a  fmall  quantity  of  vitriolated 

tartar  and  earth.  Half  a  pound  of  this,  filtered  and 
evaporated,  yielded  ounces  of  pure  fait. — Here, 
however,  we  muff  obferve,  that  though  the  quantity  was 
fo  far  diminifhed  by  this  operation,  yet  we  arc  not  to 
imagine  that  the  whole  of  this  diminution  was  owing  to 
impurities ;  for  all  falts  are  deflroyed  in  fome  meafure 
by  folution  in  water  and  exficcation. 

2.  White  pearl-cifnes  are  nearly  of  the  fame  quality 
with  the  former  ;  half  a  pound  of  them  giving  five 
ounces  and  feven  drams  of  pure  fait,  with  fome  vitriola¬ 
ted  tartar  and  earth. 

3.  Rujfta  or  Mufcovy  afhes  have  very  much  the  ap¬ 
pearance  of  flacked  lime,  and  are,  like  it,  friable  betwixt 
the  fingers.  They  adhere  to  the  tongue;  and  their  al¬ 
kaline  tafte  foon  goes  away,  leaving  in  the  mouth  a 
flrong  tafte  of  lime.  Some  fmall  bits  of  charcoal  are-  ~ 
obfervable  in  their  compoiltion,  and  they  never  turn  moifb 
in  the  air.  Half  a  pound  of  the  fait  lixiviated  with 
water  and  evaporated,  gave  only  10  drams  15  grains  of 
very  cauftic  fait.  Thefe  confift  therefore  of  a  fmall  t 
quantity  of  alkaline  fait  united  with  a  large  quantity  of 
lime. 

4.  Cajhul-qfhet  are  of  the  colour  of  iron  ftone,  and 
extremely  hard,  with  many  fhining  particles  of  charcoal 
in  them.  They  have  a  faline  tafte,  with  a  confiderable- 
degree  of  pungency  ;  feel  gritty  in  the  mouth  when  - 
broke  in  pieces  by  the  teeth;  and  will  diffolve  in  water 
To  extract  the  pure  fait,  half  a  pound  of  the  afhes  were 
boiled  in  a  pint  of  water  ;  then  that  water  poured  offV 
and  half  a  pint  put  on  the.  afhes  again  ;  and  fo  on,  till 
the  afhes  tailed  no  more  fait.  This  boiling  took  24 
hours,  and  the  laft  water  that  came  off  had  a  flrong 
tafte  of  fulpliur,,  and  was  blackifh.  A  piece  of  filver 
put  in  the  decoClion  was  in  a  few  minutes  turned  ah 
moft  black  ;  but  though  the  decoCtion  was  evaporates! 
confiderably,  it  did  not  turn  filver  black  more  fpeedily 
than  before.  The  whole,  when  totally  evaporated, 
yielded  only  ro  drams  of  a  brown  fait  having  a  flrong 
cauftic  alkaline  tafte.  Some  Caftiub- afhes  powdered, 
and  often  wafted  in  water  fo  that  the  falts  were  all  car¬ 
ried  off,  were  infufed  in  water.  After  ftanding  forne 
time,  there  was  a  weak  lime-water,  with  fomethfng  of 
a  faline  tafte,,  but  no  pellicle.  Some  of  this  refiduum 
was  put  into  a.  reverberatory  furnace  for  two  hours ; 
after  which  it  afforded  good  lime-water.  Cafhub-afhes 
then  appear  to  contain  an  earth  half  vitrified,  fome 
lime,  alkaline  falts,  and  a  quantity  of  fulplnir, 

5.  Marcoft  ajloes  are  of  a  paler  colour  than  the. for¬ 
mer,  with  feme  fmall  pieces  of  charcoal  in  their  compo- 
fition.  They  liave  a  ftrong  faline  tafte  ;  and  fo  great 
pungency,-  that  they  cannot  be  held  long  in  the  mouth. 

Half  a  pound  diffolved  in  water,  filtered  and  evapora¬ 
ted*  yielded  11  drains  one’fcruple  and  two  grains  of  ak 
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lcallne  refidmun.  The  decoction  blackened  filver,  hut 
not  fo  ftrongly  as  the  former  ;  and  by  evaporation  it 
quickly  loft  that  quality. 

Our  author  next  proceeds  to  confider  the  probabi¬ 
lity  of  manufafturing  tlrefe  afhes  in  this  country.  On 

which  fubjea  he  has  the  following  obfervations. - - 

h  The  blue  and  white  pearl-allies  we  have  difcovered 
to  be  pure  alkaline  falls,  without  any  considerable  mix- 


tore  of  heterogeneous  bodies.  Their  purity  '(hows  the 
lixive  to  have  been  ftrained  through  fome  clofe  fub- 
llance,  fuch  as  linen  or  flannel.  The  blue  allies  (how 
bv  their  colour  that  they  have  fuftamed  the  molt  lire. 

But  both  of  them  are  fo  much  alike,  that  the  one  may 
be  fubftituted  for  the  other;  and  therefore  we  ftiall  con¬ 
fider  them  in  one  view.  # 

«  Every  one  knows  that  alkaline  falts,  fuch  as  theie, 
are  got  from  all  plants  except  the  alkaltfcent,  and  from 
ah  trees  except  the  molt  refinous,  which  affoid  them 
in  very  fmall  quantity.  Thefe  plants  or  trees,  when 
found,  are  pulled  or  felled  in  the  fpring,  dried,  and 
> burnt  to  allies.  By  the  affufion  of  warm  water  the 
falts  are  diffolved,  and,  by  draining,  feparated  from  the 
earth  along  with  the  water.  This  faline  liquor,  which 
,is  called  a  lixive,  is  evaporated  over  a  fire  ;  and  what 
remains  is  an  alkaline  fait  of  the  fame  kind  with  the 

pearl-allies.  .  .  , 

«  I  Was  informed  by  a  Ikilful  bleacher  m  Ireland, 
that  he  pra£lifcd  a  more  expeditious  way  of  extrading 
the  falts.  He  bought  the  alhes  of  different  vegetables 
from  the  commonalty  for  9  s.  a  bulhel.  From  thefe  a 
very  ftrong  lye  was  made,  into  which  dry  ftraw  was 
dipped  until  it  fucked  up  all  the  lye.  This  ftraw  was 
afterwards  dried  and  burnt,  and  gave  him  falts  which 
he  fiiowed  me,  almoft  as  good  and  pure  as  the  pearl- 
aihes.  This  method  1  have  feveral  times  tried ;  but 
could  never  burn  the  ftraw  to  white  afhes,  the  falts  di- 
mini  filing  the  inflammability  of  the  ftraw.  It  is  a  very 
expeditious  method  if  it  can  be  pradifed.  But  I  can 
fee  no  occafion  for  bringing  the  lye  into  a  folid  form, 

•as  the  falts  muft  agaimbe  diffolved  in  water  before  they 
can  be  ufed.  The  ftrength  of  the  lye  can  eafily  be  de¬ 
termined  by  the  hydroftatical  balance. 

“  Though  I  make  no  queflion,  that  the  quantity  of 
fait,  in  plants  of  the  fame  fpecies,  will  vary  in  different 
foils  and  climates  ;  yet  it  would  be  of  advantage  to 
have  the  proportion  ascertained  in  general.  Some  trials 
of  this  kind  I  have  made. 

“  Two  pounds  of  fern  which  had  been  pulled  Au- 
guft  16.  were  dried,  and  burnt  to  white  afhes.  Thefe 
weighed  7  dr.  and  tafted  very  fait.  When  lixiviated, 
ftrained,  and  evaporated,  they  gave  me  49  gr.  of  fait 
about  the  eighth  part  of  the  allies.  If  the  fern  had 
been  pulled  in  April,  it  would  have  afforded  more  fait. 
Why  then  fhould  we  not  prepare  falts  from  this  vege¬ 
table  ?  There  is  more  of  it  growing  on  our  hills  than 
would  ferve  all  our  bleachfields.  The  Irifii  make  great 
life  of  it. 

From  1 1  oz.  of  tobacco-afties  I  had  1  oz.  of  fait. 
Two  ounces  of  peat-afhes  afforded  half  a  drachm  of 


,  1  POT 

fait,  Nettles,  I  am  informed,  afford  much  fait,  Fun? 
and  broom,  natives  of  this  country,  are  very  fit  for  this 
purpofe. 

“  But  the  kelp,  as  it  grows  in  fuch  plenty  along  our 
fhore,  and  contains  more  fait  than  any  other  vegetable 
I  know,  would  be  the  moll  proper,  were  it  not  for  a 
mixture  of  fome  fubftance  that  renders  it  unfit  for 
bleaching,  at  leaft  of  fine  cloths,  after  they  have  ob 
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tained  a  tolerable  degree  of  whitenefs.  It  is  obferved 
by  bleachers,  that,  in  thefe  circumftances,  it  leaves  a, 
treat  yellownefs  in  the  linen.  As  thefe  afhes  are  much 
ufed  in  Ireland,  and  as  it  is  not  uncommon  to  bleach 
coarfe  cloths  with  them  in  Scotland,  a  difquifition  into 
their  nature,  and  fome  attempts  to  purify  them,  may* 
not  be  improper.  There  are  no  alhes  fold  fo  cheap  as 
thefe;  for  the  beft  gives  hut  2  1.  the  2.00  weight  (b). 
They  may,  therefore,  allow  of  more  labour  to  be  ex¬ 
pended  on  them,  and  come  cheaper  at  long-run  than 
the  foreign  falts. 

“  I  dried  fome  fca-ware,  and  burnt  it,  though  1 
found  that  laft  operation  very  difficult.  When  I  had 
kept  it  fufed  in  the  fire  for  two  hours,  it  weigh¬ 
ed  3t  cz.  I  poured  on  the  afhes  an  Englifh  pint  and 
a  half  of  cold  water,  that  I  might  have  as  little  of  the 
fulphur  as  poffible.  This  lye,  after  it  had  flood  for 
fome  hours,  was  poured  off  clear,  and  had  but  a  flight 
tendency  to  a  green  colour.  I  made  a  fecond  infufion 
with  milk-warm  water,  and  poured  it  off  from  the  fedi- 
ment.  This  had  a  darker  colour  than  the  former ;  was 
kept  feparated  from  it,  and  evaporated  by  itfelf.  There 
was  a  third  infufion  made  ;  but  having  no  fait  tafte,  it 
was  thrown  away.  The  fecond  infufion  feemed  to  con¬ 
tain  more  fulphur  than  the  firll  ;  and  apiece  of  white 
linen  kept  in  it  half  an  hour,  while  it  was  boiling,  was 
tinged  yellow,  and  could  not  be  wafhed  white  again. 
The  earthy  part  remaining,  weighed,  when  well  dried, 

1  oz.  2  dr.  The  faline  decoaion  evaporated  by  de¬ 
grees,  and  let  at  different  times  in  a  cellar  to  cryflal- 
lize,  afforded  me  5  dr.  46  gr.  The  liquor,  when  en¬ 
tirely  evaporated,  left  4k  dr.  of  a  yellow  fait,  which  ap¬ 
peared  to  be  a  ftrong  alkaline.  The  falts  which  cry- 
Mlized  feemed  to  be  moftly  fea-falt,  with  a  confider- 
able  quantity  of  fulphur,  and  fome  alkaline  fait.  There 
appeared  no  figns  of  the  bittern  in  thefe  falts,  as  their 
folution  did  not  turn  turbid  with  the  oil  of  tartar. 
Nor  is  any  of  the-bittern  to  be  expe&ed  in  kelp  alhes, 
although  it  probably  is  to  be  found  in  the  recent  vege¬ 
table;  becaufe  the  alkaline  falls  formed  by  the  fire  muft 
have  changed  it  into  a  neutral  The  lye  made  warn 
with  water,  being  evaporated,  left  4  dr.  of  a  black  bit¬ 
ter  fait,  which,  from  its  quantity  of  fulphur,  appeared 
unfit  for  bleaching.  Thefe  alhes,  then,  feem  to  be  a 
compofition  of  fomewhat  lefs  than  the  fourth  of  ful¬ 
phur,  the  fame  quantity  of  fea-falt,  about  a  fourth  of 
alkaline  fait,  and  iomewhat  more  than  a  fourth  of  earth. 
The  alkaline  fait  contained  in  kelp  alhes  amounts  to 
one  penny  a  pound.  This  cheapnefs  makes  it  worth 
our  pains  to  bellow  fome  labour  on  them. 

«  If  the  bad  effetts  in  bleaching  with  kelp-alhes  arife 


(b)  “  Since  this  treatife  was  written,  however,  the  price  of  kelp  has  been  advanced  to  7I.  or  upwards  the 
-,.000  weight ;  fo  that  thofe  who  would  now  attempt  any  thing  ot  this  kind,  muft  alfo  manufadure  the  kelp 

ihemfelves.” 
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Potato.  from  the  fea-falt,  as  fame  of  the  moft  knowing  bleach* 
ers  think,  they  can  be  freed  from  it  in  an  eafy  manner. 
Let  a  lixive  of  kelp-afhes  be  made  with  cold  water,  for 
•that  does  not  extract  fo  much  of  the  fulphur ;  it  mult 
{land  but  for  a  fhort  time,  for  thefe  falts  diffolve  eafily; 
decant  it,  and  evaporate  the  lye.  As  the  boiling  con- 
,  timies,  the  fea-falt  will  cryftallize.  When  that  is  all  fe* 
parated,  the  remaining  lye  will  contain  alkaline  fait 
with  fome  fulphur.  This  operation  every  matter  of  a 
bleachfield  may  learn  and  overfee,  without  taking  up 
much  of  his  time.  A  fimilar  procefs  is  carried  on  by 
common  fervants  in  the  alum-works,  who  have  by  prac¬ 
tice  learned  it  from  others. 

<c  I  had  fome  hopes  that  the  fulphur  might  be  car¬ 
ried  off  by  long  roafting,  fuch  as  thefe  falts  undergo 
before  they  are  fufed  in  order  to  be  turned  into  glafs  ; 
becaufe  I  had  obferved,  that  the  longer  time  they  were 
kept  in  the  lire,  the  freer  were  they  from  this  fulphu- 
reous  part, 

“  I  ordered  a  quantity  of  kelp  afhes  to  be  kept  in 
the  furnace  of  a  glafshoufe,  where  the  heat  was  juft 
below  the  vitrifying  point,  for  24  hours.  During  this 
time  they  had  loft  almoft  four-fifths  of  their  weight. 
They  were  now  much  freer  from  their  fufphur,  and 
were  of  a  light  colour ;  but  much  of  the  alkaline  fait 
had  been  driven  off  with  the  oils.  If  a  lye  is  much  im¬ 
pregnated  with  this  fulphureous  matter,  it  appears  to 
be  carried  off  in  a  great  meafure  by  long  boiling. 

u  We  come  now  to  explain  the  method  of  manufac¬ 
turing  the  white  Mufcovy  afhes.  We  have  fhown,  by 
undoubted  experiments,  that  the  greateft  part  of  thefe 
afhes  confifts  of  lime  ;  and  yet  we  have  feveral  a 61s  of 
parliament  which  forbid  the  ufe  of  that  material  under 
fevere  penalties.  The  parliament  were  in  the  right  to 
difeharge  its  ufe,  upon  the  difadvantageous  reports 
which  were  made  to  them.  We  fhall  immediately  fee 
how  dangerous  a  material  it  is  when  ufed  improperly, 
or  without  the  mixture  of  alkaline  falts,  which  render 
it  fafe,  and  more  foluble  in  water.  But  I  will  venture 
to  fay,  that  experiment  will  not  fupport  the  prejudice 
entertained  with  regard  to  it,  if  carried  any  further. 

«  Since  bleaching,  then,  cannot  be  carried  on  with¬ 
out  it  (for  thofe  afhes  which  contain  it  are  quite  necef- 
fary  in  that  operation),  and  fince  we  import  them  from 
foreign  countries,  let  thefe  prejudices  againft  it  ceafe, 
and  let  us  only  confider  how  we  may  render  our  own 
lime  as  fafe  as  the  foreign.  If  we  can  do  that,  the  wif- 
dom  of  the  legiflature  will  be  as  ready  to  abrogate  thefe 
aCts  as  they  were  to  make  them. 

46  By  my  experiments  on  the  white  Mufcovy  afhes, 
I  got  about  the  eighth  part  of  alkaline  falts  from  them. 
This  made  me  expeCt,  that,  by  mixing  in  the  fame  pro¬ 
portion  quicklime  and  alkaline  falts,  I  fhould  be  able  to 
produce  Mufcovy  afhes. 

“  To  an  ounce  of  quicklime  and  a  drachm  of  white 
pearl  afhes,  I  added  about  a  gill  of  water,  and  boiled 
them  together  till  the  water  was  all  evaporated.  The 
tafte  of  this  fubftance  was  little  different  from  lime. .  To 
recover  the  falts  again  from  the  lime,  I  diffolved  it  in 
water,  ftrained  off  the  liquor,  and  evaporated  it.  In- 
ftead  of  the  drachnTof  falts,  I  had  but  2  gr.  of  a  fub¬ 
ftance  which  was  more  earthy  than  faline. 

»  “  To  3  dr.  of  quicklime,  and  as  much  potafhes,  I  add¬ 
ed  a  muicbkin  of  water,  and  kept  it  boiling  for  two 
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hours  till  it  was  evaporated,  I  diffolved.  it  again  in  Potato, 
water,  which  being  filtered  and  evaporated,  gave  me  ^ "■’V®* 
dr.  of  a  cauftic  fait,  that  liquefied  in  the  air  when 
it  had  been  but  four  minutes  from  the  fire.  It  appears, 
then,  that  the  alkaline  falts  are  deftroyed  by  lime,  and 
that  a  great  part  of  them  can  never  be  again  recovered. 

From  the  remaining  lime,  after  the  falts  were  extracted, 

I  got  ftrong  lime-water,  but  without  a  pellicle.  This 
fhows,  that  a  quantity  of  alkaline  faks,  equal  to  the 
lime,  boiled  with  it  for  two  hours,  are  not  able  to  fix  ail 
the  foluble  part  of  the  lime. 

“  From  thefe  experiments  we  may  draw  fome  corol¬ 
laries  with  regard  to  the  prefent  fubjeCt.  \Jiy  That 
evaporating  the  water  from  the  lime  and  falts  by  boil¬ 
ing,  is  a  moft  unfrugal  way  of  preparing  thefe  white 
allies.  2 dly.  That  thefe  afhes  ought  to  be  kept  dole 
fhut  up  in  calks  ;  for  if  expofed  to  the  open  air,  though 
in  a  room,  the  alternate  moifture  and  drought  muft  fix 
their  moft  ufeful  parts.  This  I  have  found  to  be  fa£l : 
for  the  falts  that  I  made  became  lefs  pungent  by  keep¬ 
ing  ;  and  I  have  obferved,  that  the  furface  of  the  Muf¬ 
covy  afhes  loft  all  pungency  by  being  expofed  to  the 
air,  while  their  internal  parts  ftill  retained  it.  3 dlyy  That 
all  boiling  is  prejudicial  to  thefe  Mufcovy  allies,  as  it 
fixes,  and  that  quickly,  their  moft  fubtile  and  probably 
their  moft  ferviceable  parts. 

“  Let  us  now  proceed  to  another  method  of  rhaking 
thefe  white  afhes.  I  imagined,  that  if  the  falts  were 
diffolved  in  water,  and  the  quicklime  flacked  with  that, 
the  mafs  would  foon  dry  without  the  affiftance  of  fire. 

In  this  way  I  added  equal  parts  of  both;  but  the  com- 
pofition  was  fo  ftrong,  that  it  bliftered  my  tongue  if  it 
but  touched  it.  *  When  the  fourth  part  was  alkaline 
fait,  it  bliftered  my  tongue  when  kept  to  it  a  few  fe- 
conds.  I  could  tafte  the  falts  plainly  in  the  compofi- 
tion,  when  they  made  but  the  thirty-fecond  part  of  the 
whole. 

“  I  thought,  when  compofed  with  the  eighteenth 
part  of  fait,  it  had,  when  freih  made,  juft  the  tafte  and 
look  of  the  Mufcovy  afhes  ;  nor  could  any  perfon  have 
diftinguifhed  them.  This  I  once  imagined  was  the  pro¬ 
portion  ;  but  when  I  found  that  the  faline  pungency 
foon  turned  weaker  by  keeping,  and  that  this  compo- 
fition  would  not  afford  the  fame  quantity  of  falts  that 
the  Mufcovy  afhes  did,  I  faw  that  a  much  greater  quan¬ 
tity  of  falts  was  neceffary.  The  proportion  appears  to 
be  one  of  fait  to  four  of  lime,  prepared  in  this  laft  way. 

Three  drachms  of  afhes  prepared  in  this  way,  and  kept 
for  a  fortnight,  gave  me  but  15  grains  of  fait ;  which 
is  but  the  half  of  what  the  Mufcovy  would  have  af¬ 
forded.  I  find,  if  the  quicklime  is  firft  quenched,  it 
does  not  fix  the  falts  fo  much  ;  and  therefore  is  better 
and  cheaper.  One  drachm  of  potafhes  diffolved  in  a 
little  water,  and  added  to  3  drachms  of  quenched  lime, 
gave  me  44  grains  of  a  very  cauftic  fait.  I  prefer  this 
method  as  the  bell. 

“  The  manufacturers  of  this  fait  probably  pour  the 
lixive  upon  the  lime,  as  they  can  know  by  its  fpecific 
gravity  what  quantity  of  falts  is  in  the  water,  and  fo 
fave  themfelves  the  expence  of  procuring  the  falts  in  a  • 
dry  form. 

«  The  manufacture  of  the  Marcoft  and  Cafiiub  afhes 
remains  yet  to  be  explained.  We  have  difeovered  that 
both  of  them  contain  fulphur,  earth,  alkaline  falts,  and 
3  I  lime ; 
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time  ;  arid  differ  in  nothing  but  in  the  Caffnib  s  having 
'  more  fulphur  than  the  Mavcoft  aflies. 
fore  conlider  them  together*  r  r 

Whether  tliefc  two  fpecies  of  aflies  arc  of  any  ufe 
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«  x  have  tried  the  birch  afhes  made  into  a  pafte  with 

We  Pn all  there-  water.  I  have  tried  common  charcoal  made  into  a 
e  tiiah  there  ^  &  ^  part  of  pota{hes,  and  kept  them  m  a 

llrong  „,r6«to.T  heat  for  hm » .yet »o 


Potaft, 


“  Whether  tliefc  two  fpecies  of  allies arc  o ^any  u  e  fubftancc  appeared.  I  have  kept  earth  and 

iu  bleaching,  may  be,  and  has.  already  been,  *[P  J  J-  of  kelp- allies  fufed  together  for  24  hours  in  the 


iVnd  they  Contain  other  principles,  the  liilphureous 
part  excepted,  than  the  former  afhes  combined  together. 
Why  then  tiiould  we  expeft  any  other  effefts  -romthc 
fame  ingredients  in  the  Marcoft  and  Caftiub  afhes, 
than  what  we  have  from  either  of  tne  pearl  and  Muf- 
rovy  aflies  mixed  together?  The  fulphureous  pnncipfc 
in  the  former  muft  have  very  bad  effeds  ;  as  I  fmd  b> 
experiment,  that  it  leaves  a  yellownefs  on  cloth  that  » 
very  hard  to  be  wafhed  out.  It  is  owing  to  this  fnl- 
phureous  principle  that  linen,  after  it  has  been  w^afhed 
with  foap,  and  is  pretty  well  advanced  in  vvhitenefs,  is 
aot  to  be  difcoloured  by  lye  which  is  brought  to  boil  : 
for,  by  boiling,  the  fulplmreous  part  is  extruded  rom 
thefe  afhes,  and  the  lye  becomes  of  a  deep  brown  colon  . 
Daily  practice,  then,  Ihovvs  the  disadvantage  of  th 
fulphureous  principle.  Bcfides,  as  fulpliur  unites  itfeff 
quickly  and  firmly  with  alkaline  lalts,  it  muff  weaken 
or  altogether  deltroy  a  great  quantity  of  thefe  in  the 
Marcoft  and  Cafhuh  afhes,  and  fo  render  them  of  no 
tffed  in  bleaching.  Thefe  two  reafous  feem  to  me  iut- 
ficient  to  exclude  them  from  the  bleaclifield  ;  efpecially 
as,  by  increafing  the  other  materials,  we  can  attain  pei- 
haps  more  fpeedily  the  fame  end. 

“  However,  as  cullom  has  introduced  them  into  ge¬ 
neral  pradicc,  we  fliall  confider  how  they  are  to  be  ma- 
mifadured.  Dr  Mitchell  has,  in  a  very  mgemous  and 
ufeful  paper,  contained  m  the  1  hnofophical  Tianfac- 
tions  for  the  year  1748,  delivered  an  account  tranfmit- 
tedto  him  by  Dr  Linnaeus  of  the  method  of  making 
po tallies  in  Sweden.  This  account  was  contained  m  an 
academical  dilfertation  of  one  Lundmnrk  upon  this  fub- 
ied  at  Aboe  in  Sweden.  The  fubftancc  of  this  accouu 
is,  ‘  That  birch  or  alder  is  burnt  by  a  flow  fire  to  allies, 
and  made  into  a  pafte  with  water.  Tins  pafte  is  p  al¬ 
tered  over  a  row  of  green  pine  or  fir  logs.  Above  that 
is  laid  tranfverfely  another  row  of  the  fame  ;  and  that 


likewife  is  plaftered  over.  In  this  way  they  continue 
building  and  plaftering  till  the  pile  he  of  a  confidcrable 
height.  This  pile  is  fet  on  fire;  and  whenever  the 
allies  begin  to  run,  it  Ls  overturned,  and  the  melted  allies 
are  beat  with  flexible  flicks,  fo  that  the  aflies  incruft 
the  logs  of  wood,  and  become  as  hard  as  none.  I  ms, 
in  the  Dodcr’s  opinion,  is  the  method  of  making  the 
petafhes  that  come  from  Sweden,  Ruflia,  and  Dantzic : 
and  that  there  is  no  other  difference  betwixt  the  aflies 
made  in  thofe  different  countries,  but  that  the  Ruffian, 
containing  more' fait,  muft  be  made  into  a  pafte  with  a 
ilrong  lye. 

“  There  would  appear,  by  my  experiments,  a  greater 
difference  than  this  betwixt  the  Swedifli  afhes,  »  “lat 
is  the  true  proeefs,  and  thofe  I  have  examined.  I  had 
difeovered  the  great  id  part  of  the  Mufcovy  alhes  to  be 
lime.  I  fufpeded  it  might  enter  into  the  compofition 
of  the  Marcoft  and  Gafhub  ;  and  have  accordingly  dit- 
covered  it  there.  Without  the  fame  grounds,  none 
would  ever  have  fearched  for  it.  Whence  then,  comes 
ibis  lime  ?  It  mull  cither  enter  into  its  compofition,  or 
'  3 rife  from  the'  materials  managed  according  as  the  pro- 
ctfs  diredls. 
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falls  of  kelp -alhes  fufed  together  for  24  hours  in  the 
furnace  of  a  glafshoufe,  where  the  heat  was  juft  below 
the  degree  of  vitrification  ;  and  yet  no  remarkable  cau- 
flicity  appeared  afterwards  in  the  concreted  mats.  J3  ut 
fuppofmg  that  there  did,  will  ever  this  account  for  the 
veneration  of  lime?  Thefe  chemifts  do  not  affert  that 
it  is  a  calcareous  caufticity.  The  earth  of  vegetables 
kept  in  fufion  with  their  falls,  is  fo  far  from  turning 
into  a  quicklime,  that  the  mafs  takes  the  oppolite  courle, 
and  becomes  glafs.  Bodies  that,  by  the  laws  of  nature, 
arc  vitrefeible,  can  never,  fo  far  as  we  know,  become 
calcareous.  In  one  or  other  of  thefe  two  fubltances  alt 
bodies  terminate  that  are  changeable  by  fire  ;  and  vege¬ 
tables  'are  of  the  former  kind.  Here  it  may  be  alked, 
Whv  then,  fince  they  endure  fuch  a  fire,  are  they  not 
vitrified  ?  the  objeaion  would  be  juft,  did  they  contain 
nothing  elfc  but  what  was  found  in  vegetables.  But.it 
we  once- allow  that  lime  is  one  of  the  materials,  tne 
difficulty  is  eafily  folved :  for  lime,  we  know,  in  pro¬ 
portion  as  it  is  mixed,  hinders  the  vitrification  of  ah 
bodies.  In  effeft,  the  earthy  part  in  thefe  afhes  is  al- 
moft  vitrified:  and  I  think  that  I  have  earned  the  vi¬ 
trification  yet  farther  in  that  part  ;  but  I  never  was 
able,  with  the  utmoft  heat  of  a  reverberator)'  furnace, 
continued  for  fix  hours,  to  produce  any  thing  like  a 
thorough  vitrification  in  thefe  aflies.  1  he  heat  of  the 
fire  ufed  in  the  proccfs  would  feem  to  be  very  great; 
and  muft,  if  it  were  not  very  difficult,  reduce  them 
to  o-lafs.  The  invitrefcible  nature  of  thefe  falts,  fo  tar 
from  being  an  objection,  becomes  a  ftrong  proof  of  my 

0P“' Thefe  falts  have  a  remarkable  pungency.  This 
we  have  already  feen  is  the  natural  effed  of  quicklime 

°"  “Thefe  falts  are  found  to  be  the  fitteft  for  making 
foap,  and  to  incoiporate  fooneft  and  beft  with  oils 

_  *  ’  ^  r  ^1 _ mute  Wltl 
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Salts,  we  know,  of  tliemfelves  do  not  readily  unite  with 
oil  ;  but  when  once  mixed  with  quicklime,  they  have  a 

greater  tendency  to  union.  v 

“  Again,  I  find  that  thefe  alhes  are  more  eafily  flux- 
ed  than  charcoal  made  into  a  pafte  with  the  third  part 
fait  •  which  is  much  more  than  the  afhes  contain.  Now, 
it  is  obferved  that  quicklime  increafes  the  fluxing  power 
of  alkaline  falts;  for  the  common  cauftic  made  oi  quick¬ 
lime  and  alkaline  falts  is  fooner  fpfed  than  the  latter 

3  °“  From  thefe  reafons,  and  the  experiments  that  dis¬ 
cover  lime  in  thefe  afhes,  I  am  led  to  think  that  it  is 
not  generated  by  the  proeefs,  but  mixed  with  the  afhes 
when  they  are  made  into  a  pafte.  Ihe  following  ex¬ 
periment  "is  a  convincing  proof  of  what  I  have  been  en¬ 
deavouring  to  make  out.  .  r  , 

“  I  boiled  forne  peafe-ftravv  in  a  ftrong  lye  oi  pearl- 
afhes  burnt  into  a  black  coal,,  and  made  it  into  a  pafte 
-with  water.  Another  quantity  of  ftraw  was  boiled  in 
a  lye  made  of  one  part  of  quicklime  and  four  parts  of 
pearl  falts,  the  lye  being  poured  off  turbid  from  the 
lime.  This  ftraw  was  likewife  burnt  when  dry,  and 
made  into  a  pafte. .  Thefe  two  fubftances  were  put  m- 
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to  feparate  crucibles,  and  fluxed  in  a  reverberatory  fur¬ 
nace.  The  latter  appeared  to  refemble  the  Marcoft 
and  Cafluib  aflies  more  than  the  former,  which  feemed 
to  want  their  pungency.” 

Though  the  only  method  of  preparing  the  alkaline 
fait  originally  is  by  the  combuflion  of  vegetables,  yet 
‘there  arc  fomc  neutral  falts  from  which  if  it  were  poi- 
fible  to  expel  the  acid,  we  fliould  have  it  in  our  power 
to  procure  the  lined  pearl-afhes  in  vail  quantity.  Thefe 
are"  vitriol  ate  d  tartar,  nitre,  hut  efpecially  fea-falt,  on 
account  of  the  inexhauftible  quantities  of  it  to  be  met 
-with  in  the  waters  of  the  ocean.  Unhappily,  however, 
there  are  fome  objections  to  every  one  of  thofe.  The 
vitriolated  tartar,  or  any  other  fait  m  which  the  vi¬ 
triolic  acid  enters,  cannot  he  decompofcd  without  con¬ 
verting  the  acid  into  fulphur  by  charcoal-dull ;  in  which 
cafe  it  is  as  difficult  to  get  free  of  the  fulphur  as  of 
the  acid  ;  and  >f  we  attempt  it  by  frequent  dilutions 
in  water,  we  deftroy  the  phlogillon  of  the  fulphur, 
and  have  only  vitriolated  tartar  again  inflead  of  alkali. 
See  Chemistry,  nQ  716,  &c. 


*  With  refpeft  to  nitre,  though  its  acid  may  be  ex¬ 

pelled  by  Are,  yet  it  is  too  high-priced,  and  too  much 
11  fed  in  other  man  11  failures,  to  be  thought  of  for  this 
purpofe.  A  potafh  manufafture  from  fea-falt  has  in¬ 
deed  been  lately  ere£led  in  England.  The  principle  on 
which  this  was  dlablifned  is,  that  the  acid  of  fea-falt 
may  be  extra6led  by  means  of  lime  ;  and  accordingly 
we  find  that  the  faline  efflorcfcence,  which  frequent¬ 
ly  appears  on  walls,  confifls  chiefly  of  the  marine  al¬ 
kali  deprived  of  its  acid.  But  this,  though  delivered  on 
the  credit  of  a  very  eminent  chemift,  we  can  affirm 
from  our  own  obfervation  to  be  a  mi  flake..  Of  the 
many  cafes  in  which  wc  have  examined  this  efRoref- 
cence,  only  one  was  found  to  be  alkaline  ;  the  others 
uniformly  appeared  to  be  true  Glauber’s  fait,  compo¬ 
sed  of  the  vitriolic  acid  and  foflfil  alkali.  Neither  did 
this  appear  to  be  formed  by  any  decompofition  of  fait 
originally  in  the  plafter,  but  to  be  a  real  generation  of 
both  acid  and  alkali  where  none  of  them  exifled  before. 
See  Efflorescence. 

POTATO,  in  botany.  See  Solanum.  . 

’Ho  pet  a-  Potatoes,  it  is  generally  thought,  came  originally  fi  om 

toes  were  North  America,  where  they  were  not  reckoned  good 
introduced  for  food.  They  were  fiifl  (we  are  told)  introduced  into 
Ireland  in  the  year  1565,  and  from  thence  into  Eng¬ 
land  by  a  veflel  wrecked  on  the  weflern  coaft,  called 
North  Meols ,  in  Laucafhire,  a  place  and  foil  even  now 
famous  for  producing  this  vegetable  in  great  perfection. 
It 'was  40  years  after  their  introduction,  howevei,  be¬ 
fore  they  were  much  cultivated,  about.  London  ;  and 
then  they  were  confidered  as  rarities,,  without  any  con¬ 
ception  of  the  utility  that  might  arife  from  bringing 
them  into  common  ufe.  At  this  time  they  were  dimn- 
guifhed  from  the  Spanifn  by  the  name  of  Virginia  po¬ 
tatoes,  or  battatas,  which  is  the  Indian  name  of  the  bpa- 
nifh  *  fort.  At  a  meeting  of  the  Royal  Society,  March 
18th,  1662-3,  a  letter  was  read  from  Mr  Buckland,  a 
Somerfet  gentleman,  recommending  the  planting  of  po¬ 
tatoes  in  all  parts  of  the  kingdom  to  prevent  famine. 
This  was  referred  to  a  committee  ;  and,  in  coiiiequence 
of  their  report,  Mr  Buckland  had  the  thanks  of  the 
fociety,  fuch  members  as  had  lands  were  intreated.to 
plant  them,  and  Mr  Evelyn  was  defired  to  mention 
the  propofols  at  the  clofe  of  his  Sylva. 


In  Sweden,  notwithftanding  the  indefatigable  inclu-  *  j 

Ary  of  Linns  us,  the  culture  of  potatoes  was  only  in-  ^ 
troduced  in  1764,  when  a  royal  edict  was  pubhfhed  to  Thc{r 
encourage  their  general  cultivation.  They  were  known  intrgJup- 
there,  however,  at  an  earlier  period;  for  in  the  Memoirs'-"  n  int<d 
of  the  Roval  Academy  of  Science's  in  Sweden,  I  74 7 >  M. 

Charles  Skvtfe  propofed  to  diilil  brandy  from  them, 
in  order  to  fave  corn,  which  in  that  country  is  very  dear. 

He  found  by  experience,  that  an  acre  of  land^fet  with 
•potatoes  will  yield  a  much  greater  quantity  of  brandy 
than  when  fown  with  barley.  <  3 

The  utility  of  potatoes  to  the  common  people  is  well  rheir  grC!lt 
known,  and  this  utility  has  brought  them  into  general  utility, 
ufe,  and  has  extended  them  over  every  part  of  this  king¬ 
dom.  To  promote  this  utility,  and  to  make  their  cul¬ 
tivation  more  eafy,  a  variety  of  experiments  and  inqui¬ 
ries  have  been  made.  Some  of  thefe  we  fliall  now  lay 
before  our  readers,  without  repeating,  however,  what 
has  been  faid  on  the  fame  fubjeCl  in  the  article  Agricul-  a 

ture,  n°  158  — 167.  By  many  people  the  Irilh  purple Remarks 
potato  is  thought  to  be  the  fweeteil  and  bell  ;  and  ot  u  d  cx^eri* 
thefe  the  bright  and  middle-iized  are  directed  to  be  fet11^.1^^ 
whole,  in  February,  March,  and  April,  in  a  fine  deep 
tilth,  in  any  foil.  During  the  froil,  the  firfl  fetting 
(hould  be  covered  with  litter  or  fern.  I  hey  fhould  be 
fet  fix  inches  deep,  and  a  yard  diftant  from  each  other 
every  way,  111  a  kind  of  Jull^cks  like  a  mole-call ;  and 
they  mull  be  moulded  every  month  or  fortnight,  as  high 
as  poflible.  By  July  or  Augufl,  under  each  hillock 
there  will  he  nearly  a  bufhel  of  potatoes,  d  lie  white 
kidney  potato  runs  all  into  flringy  roots  in  loofe 
ground,  while  the  pink-coloured  will  do  extremely  well 
in  the  way  we  have  now  dire&ed;  and  the  imallefl  of 
them,  though  often  given  to  hogs,  unlefs  they  be  o- 
therwife  improper  or  unhealthy,  will  be  very  good 

feed.  ,  .  r 

The  following  experiments  concerning  the  culture  ot 
potatoes  are  related  in  the  Georgical  E flays. 

“  By  all  the  experiments  that  have  been  made,  the  of  thl 
Howard  or  large  Bedfordfhire  potato  is  found  to  pro-  Howar* 


duce  the  largefl: 


into  Bri¬ 
tain. 


**See  Con¬ 
volvulus, 


crop.  On  that  account  they  are  fouto- 
chiefly  ufed  in  feeding  of  cattle.  In  two  beds,  four  feet 
wide,  and  200  feet  long,  I  planted  in  a  common  field 
p  fufficient  number  of  fets  of  this  kind  of  potato, 
and  managed  them  by  a  horfe-hoe.  The  produce 
was  64  bufhels,  each  bufhel  up-heaped,  weighing 
about  70  lb.  My  cattle  eat  them  boiled  with  as  much 
eagernefs  as  the  belt  forts,  and  came  oil  as  well  with 
them.  I  have  built  a  boiling-houfe,  See.  on  Mr 
Young’s  plan,  and  during  this  whole  winter  havt  boiled 
potatoes  for  my  cattle.  For  the  fattening  ones,  }  mix 
ground  oats  with  them ;  and  for  the  milk-cows,  malt- 
dufl ;  and  dare  venture  to  affirm,  that  they  are  niuch 
more  profitable  than  either  turnips  or  cabbages.  Once, 
when  my  potatoes  grew  low,  I  defilled  giving  them  to 
the  milking-cows.  Immediately,  tnough  fed  with  tlu. 
bell  hay,  they  fell  off  amazingly  in  their  milk.  I  there¬ 
fore  began  again;  and  in  a  week’s  time  tho  gave. better 
than  one-third  more  butter.  I  own  this  accidental 
d  fcovery  gave  me  much  fatisfa&ion,  as  it  confinr.c  i 
mv  opinion,  that  potatoes  boiled  are  an  exceiienc  wm- 
ter  food  for  cattle.  Their  culture  is  not.  fo  difficult-, 
at  leall  not  fo  precarious,  as  either  turnips  or  cab- 
bacres.  Their  value  is  fuperior,  and  there  is  no  nlk  ot- 
their  giving  a  difagreeable  tafte  either  to  butter,  mr 
3  I  3, 
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mi 
tato: 

for  cattle. 

“  My  gardener  cut  a  large  potato  into  nine  pieces, 
which  he  planted  with  dung,  in  a  drill,  in  the  garden. 
By  earthing  up  and  laying  the  {hoots, he  produced  575 
(a)  fi/. cable  potatoes,  which  weighed  eight  ftone  eight 
pound.  '  Another  of  my  fervants  produced,  in  the 
field,  feven  ftone  of  good  potatoes  from  the  fame  number 
of  fets.  Though  this  experiment  cannot  always  be  ex¬ 
ecuted  in  its  full  force  in  an  extenfive  fcale,  it  ought, 
notwithftanding,  to  be  imitated  as  nearly  as  circum- 
ftances  will  allow.  It  (hows,  in  the  moft  diftmguiftnng 
manner,  the  ufe  of  clean  and  careful  hufbandry. 

“  On  the  14th  of  April,  I  cut  a  large  white  po- 
tato  into  1 7  fets,  which  were  planted  in  as  many  hil- 
locks,  at  the  diftance  of  four  feet.  In  the  courfe  of 
growing,  the  plants  were  earthed  up,  and  on  the  14th 
of  October  the  crop  was  taken  up  :  The  produce,  10 
pecks  of  fizeable  potatoes.  At  the  time  that  this 
experiment  was  made,  I  had  feveral  hillocks,  in  which 
I  put  three  and  four  fets  of  the  fame  kind  of  potato. 
But,  upon  the  moft  careful  examination,  I  could  not 
obferve  that  thefe  hillocks  produced  a  greater  crop 
than  the  others  planted  with  a  fingle  fet.  Hence  it  is 
obvious,  that  the  potato  fpreads  its  roots  moft  kindly 
when  leaft  crowded.” 

Whilft  fpeaking  of  the  increafe  of  potatoes,  we  can¬ 
not  help  taking  notice  of  a  memoir  by  John  Howard, 
Efq;  of  Cardington,  in  Bedfordihire,  on  a  new  kind  of 
potato  remarkable  for  its  prolificacy.  “  In  the  year 
17 65  (fays  be)  being  at  Clifton,  near  Briftol,  I  was  in- 


Potato. 
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the  increafe  of  thefe  was,  allowing  the  cuttings  to  weigh 
one  ounce,  fuU  400-fold.  Having  laft  year  upwards 
of  a  waggon-load  of  thefe  potatoes,  I  with  pleafure  or¬ 
dered  it  to  be  made  publicly  known,  that  every  per- 
fon  who  chofe  to  cultivate  them  were  welcome  to  have 
a  quantity  for  planting.  In  confequence  of  this,  num¬ 
bers  applied  in  our  own  and  the  adjacent  counties.  In 
my  plantations,  as  well  as  thofe  of  other  perfons,  the  in- 
creafe  has  been  ftill  greater  this  year  :  for  the  feafon  ha- 
ving  proved  very  favourable,  I  have  had  from^fome  hil¬ 
locks  41  pounds  and  a  half,  allowing  for  dirt." 

We  now  continue  our  extra&s  from  the  Georgical 

Effays.  „  r  e  7 

“  Take  a  bunch  of  the  apples  of  any  fort  ot  potato.  On  railing 
Hang  it  up  in  a  warm  room  during  the  winter,  and  mfeed.ing 
February  feparate  the  feeds  from  the  pulp,  by  waffling  P<«*<** 
the  apples  in  water,  and  preffing  them  with  the  fingers. 

Then  dry  the  feeds  upon  paper.  In  the  month  of  A- 
pril,  fow  thefe  feeds,  in  drills,  in  a  bed  of  earth  well 
dug,  and  manured  with  rotten  dung.  When  the  plants 
are  about  an  inch  high,  draw  a  little  earth  up  to  them 
with  a  hoe,  in  order  to  lengthen  their  mam  roots. 

When  they  are  about  three  inches  high,  dig  them  up 
with  a  fpade,  and  feparate  them  carefully  from  each 
other,  in  order  for  planting  out  in  the  following  man¬ 
ner.  Prepare  a  piece  of  freih  ground  by  trenching  it 
well.  Dig  up  the  feedling  plants  as  before  dire&ed  ; 
and  plant  them  out  in  the  ground,  thus  prepared,  in 
fuch  a  manner  that  there  fhall  be  16  inches  between 
each  plant.  As  they  advance  in  growth,  let  them  re- 


xnfiz  ( favs  he)  being  at  Clirton,  near  .nrmoi,  i  was  in-  wlu  .  p  ,  '  .  ,ipn 

formed  aperfon  hadSbrou<rht  from  America  a  new  fort  ceive  one  or  two  earthings  up,  m  order  to  lengthen 
iormed  a  perion  nan  orou nr  1  _  encourage  the  (hoots  under  ground. 


of  potato,  and  with  fome  trouble  I  procured  half  a  do¬ 
zen  roots  of  it,  as  the  greateft  part  of  thofe  brought 
over  were  already  planted.  That  autumn  I  planted 
three  of  them,  and  in  the  following  fpring  the  other 
three,  in  my  garden  at  Cardington  in  Bedfordihire  ; 
fetting  them  in  hillocks  about  fix  feet  afunder.  The 
ftrength  of  the  Items,  and  largenefs  of  the  bloffom  and 
apples,  gave  the  pleafing  profpea  of  great  increafe: 
and  accordingly,  when  I  took  them  up  in  the  autumn 
1766,  I  found  they  had  increafed  far  beyond  any  of  the 
common  fort,  which  for  fome  years  I  bad  encouraged 
our  cottagers  to  cultivate.  Phe  produce  from  each  cut¬ 
ting  was  in  weight  from  26  to  27  pounds  and  a  half.  I 
fent  for  two  of  the  Bedford  gardeners,  who  ferve  the 
market,  to  fee  them  taken  up,  and  they  were  furprifed 
at  the  great  increafe.  I  gave  fome  of  them  to  thefegarden- 
ers,  and  others  to  almoft  all  our  own  cottagers.  The  in¬ 
creafe  continued  to  appear  the  fame  in  the  fucceeding 
year,  viz.  1767,  as  in  the  laft  :  only,  as  many  of  the 
fingle  potatoes  had  been  then  found  to  weigh  four  or 
five  pounds  each,  I  had  now  planted  moft  of  them  in  drills 
three  feet  afunder,  in  order  to  procure  a  greater  number, 
and  a  lefs  fize.  Their  produce  was  now  from  22  to  30 
pounds  from  each  cutting  ;  and  tile  potatoes  were  more 


the  main  root,  and  encourage  the  fhoots  under  ground. 
By  this  management,  the  potatoes  will,  in  the  courfe 
of  one  feafon,  arrive  at  the  fize  of  hen’s  eggs,  and 
the  haulm  will  be  as  vigorous  as  if  fets  had  been  plant¬ 
ed.  But  what  proves  the  luxuriancy  in  the  moft  con¬ 
vincing  manner,  is,  that  flowers  and  apples  are  produ- 
ced.  # 

“  In  Lancafhire,  where  the  gardeners  raife  potatoes 
from  feed,  they  are  always  two,  and  fometimes  three* 
years  in  bringing  them  to  full  fize..  By  the  above 
method  of  tranfplanting,  with  wide  di fiances,  many  of 
the  potatoes  nearly  attain  their  full  fize  in  one  feafon. 
It  is  obfervable,  that  thefe  feedling*  produce  potatoes 
of  all  the  different  kinds  ;  and  fometimes  new  foils  are 
procured.  We  do  not  find  any  difference  whether  the 
apple  comes  from  one  kind  or  auother.  It  is  not  fo 
when  we  ufe  the  fet,  which  invariably  produces  the  fame 
kind.  Potatoes,  when  propagated  from  fets,  after  a 
number  of  years,  are  found  to  decreafe  in  bearing  ;  for 
which  reafon  they  fhould  be  brought  back  every  14 
years  to  their  original.  From  a  want  of  attention  to 
this  circumftance,  I  have  known  potatoes  fo  run  out, 
that  they  hardly  returned  treble  feed.  The  farmer 
complains  that  his  land  is  tired  of  them  5  but  the  true 

caufe 


( .)  Inftances  of  the  amazing  increafe  of  potatoes  are  very  numerous,  and  are  almoft  every  year  detailed  in 
the  public  papers.  In  the  Gentleman’s  Magazine  for  1 757,  p.  480,  we  are  told,  that  from  one  (lice  of  a  pota¬ 
to,  fet  in  the  fpring  of  the  fame  year  by  Mr  Simon  M‘Hoy,  a  farmer  at  Park  near  l  uam  in  Ireland,  tliere  pro¬ 
ceeded  no  lefs  than  84  ftalks,  which  produced  965  potatoes. 
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On  railing 
early  pota- 
toes. 


caufe  is  t he  age  of  the  fets..  The  increafe  of  potatoes 
raifed  from  feed  is  aflonifhing.  They  continue  in  vi¬ 
gour  for  about  14  years ;  after  which  the  produce  gra¬ 
dually  declines. 

“  As  the  culture  of  potatoes,  and  particularly  of  the 
early  forts  for  the  table,  has  of  late  become  an  object  of 
veiy  general  attention,  I  hope  the  following  account  of 
a  new  method  of  obtaining  thefe  (without  the  help  of 
hot-beds)  will  be  acceptable  to  the  public. 

“  On  the  2d  of  January  1772,  I  made  a  hot-bed 
for  the  forward  fort  of  potatoes,  and  on  the  7th  put 
in  the  fets,  placing  a  glafs  and  frame  over  them,  and 
taking  every  precaution  to  defend  them  from  the  froft. 
Of  thefe  fmall  potatoes,  or  fets,  there  remained  about 
40  in  a  bailcet,  which  was  accidentally  hung  up  in  a 
warm  kitchen,  and  there  remained  unnoticed  till  about 
the  2 5th  of  April.  I  then  accidentally  obferved  the 
balket,  and  perceiving  fomething  green  on  the  edge 
of  it,  took  it  down,  and,  to  my  great  furprife,  found 
that  the  potatoes  had  fprouted  half  a  yard  in  length, 
and  that  there  were  a  great  number  of  very  fmall  po¬ 
tatoes  formed  on  the  fibrous  roots  which  had  grown 
out.  I  took  them  into  my  garden,  and  planted  them 
in  a  rich  fandy  foil,  without  any  manure.  The  roots 
I  put  into  the  ground  three  inches  deep,  and  laid 
down  the  Items  that  had  fprouted,  horizontally,  and 
covered  them  with  two  inches  of  foil,  but  left  the  tops 
uncovered.  Without  farther  attention  they  grew  fur- 
prifingly. 

“  O11  the  26th  of  May,  I  took  up  the  roots  plant¬ 
ed  in  the  hot -bed  on  the  7th  of  January.  .  They  by 
no  means  anfwered  my  expectations,  or  paid  for  the 
trouble  of  their  culture  :  but,  at  the  fame  time,  I  was 
aftonifhed  to  find  the  others,  which  were  put  into  the 
ground  fo  late,  to  have  produced  larger  potatoes  than 
the  roots  in  the  liot-bed.  I  took  up  all  the  roots,  and 
picked  off  the  large  potatoes  from  them,  which  amount¬ 
ed  to  from  4  to  12  on  each  root,  and  then  fet  the  roots 
again  in  the  fame  ground.  This,  indeed,  I  have  fuc- 
eefsfully  pra&ifed  for  many  years,  fometimes  even  twice, 
and  have  had  a  third  good  crop  at  Michaelmas.  When 
this  method  is  tried,  the  roots  muff  be  watered  on  the 
evenings  of  hot  days. 

“  In  January  1773,  in  order  to  make  a  fecond  trial 
of  this  experiment  with  a  large  quantity,  I  placed  a 
great  many  potatoes  of  the  early  forts  on  a  thick  layer 
of  gravelly  foil,  clofe  to  each  other,  over  an  oven,  Hated 
over,  but  open  to  the  fouih-weft,  and  covered  them  two 
inches  deep  with  the  fame  earth.  At  the  end  of  April 
I  took  them  up,  and  found  the  flems  about  a  foot  long 
or  more.  For  fear  of  injuring  the  fine  and  delicate  fibres 
of  the  roots,  I  took  great  care  in  taking  them  upland 
planting  them  in  the  foil.  This  I  now  manured,  but  in 
all  other  refpeds  treated  them  in  the  manner  above  de- 
feribed,  many  of  the  fibrous  roots  having  then  potatoes 
formed  upon  them  nearly  as  large  as  walnuts.  For  a 
week,  the  plants  came  on  furprifingly,  when,  by  one 
fharp  night's  uncommon  froff,  they  were  nearly  de- 
ftroved.  However,  notwithffanding  this,  frelh  Items 
grew  up  in  a  few  days,  and  I  actually  gathered  from 
them,  on  the  3d  of  June  following,  finer  potatoes  than 
were  fold  at  that  time,  at  Manchefter,  from  1  s.  to 
is.  6  d.  per  pound,  being  the  produce  of  hot-beds. 
After  taking  off  the  larger  potatoes,  I  again  planted 
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the  root?  for  a  {econd  crop,  and  in  September  obtained 
a  very  large  produce.  I  weighed  the  increafe  of  many  '  v  rri,r 
feparate  roots,  which  amounted  from  four  pound  eight 
ounces  to  1 4  pound  1 2  ounces,  the  potatoes  being  the 
largeft  of  the  forward  kinds  I  ever  faw.  .  9 

“  Make  a  compoff  of  earth,  fand,  and  coal-aihes.  With  On  railing 
this  mixture  fill  a  tub  about  1 6  inches  deep.  Plant  thisthc® 
artificial  foil  with  fome  fets  of  the  early  round  pota-wm  cr* 
to,  and  place  the  tub  in  a  liable  oppofite  to  a  window, 
taking  care  to  water  the  earth  now  and  then.  In  all 
feafons  the  fets  will  fprout,  and  give  a  tolerable  increase 
of  potatoes.  Laff  November  I  planted  fome  fets  in 
the  above  manner ;  and  in  February  following  I  took 
up  a  confiderable  number  of  young  potatoes,  clean  flun- 
ned  and  well  flavoured.  . 

“  On  the  1 8th  of  May- 1772,  finding  fome  beds  I  On  tranf- 
had  Town  very  early  with  onions,  to  be  a  milling  crop,  p-antinjr 
I  was  induced  to  make  the  following  experiment.  ThePotato  tor3* 
year  before,  I  had  fet  fome  potatoes  in  another  part  of 
my  garden  in  the  common  way ;  and  as  it  is  impollibie 
but  fome  will  remain  in  the  ground  all  winter,  fo  I  found 
a  number  of  fprouts  about  three  inches  high,  which  I 
nipped  off  clofe  to  the  ground,  and  tranfplanted  them 
into  the  onion-beds,  without  any  further  preparation, 
about  a  foot  and  a  half  afunder,  in  the  fame  manner 
that  cabbages  and  cauliflowers  are  planted.  As  the 
feafon  became  immediately  very  dry ,  I  was  obliged  to 
give  my  plants  a  little  water  for  four  or  five  fuccefiive 
nights ;  after  which  they  began  to  flourilh,  and  had 
the  appearance  of  a  promifing  crop  during  all  the  fum- 
mer.  At  the  ufual  time,  in  October,  I  ordered  them 
to  be  taken  up ;  and  for  fize,  quantity,  and  quality, 
they  exceeded  all  I  ever  had  in  the  common  way.  Had 
the  ground  been  frelh,  properly  manured  and  prepared* 
and  the  plants  put  down  at  a  proper  diftance  from  each 
other,  I  am  of  opinion  that  the  fuccefs  would  have  been 

Hill  greater.  #  1 1  ’ 

“  From  an  accurate  experiment  made  laft  year,  I  On  feeding*; 
dare  venture  to  recommend  baked  potatoes  as  an  excel-hogs>  &c. 
lent  food  for  hogs.  The  pork  produced  by  this  food^^  Pota 
was  equal  to  that  from  barley  and  beans :  but  at  prefent 
I  cannot  exaCtly  afeertain  the  comparative  experiment 
with  regard  to  expence ;  however,  I  am  of  opinion,  that 
roaffed  potatoes,  confidering  the  improvement  of  the 
hogs,  is  as  cheap  a  food,  if  not  cheaper,  than  can  be 
given  them.  I  roaffed  my  potatoes  upon  a  kiln,  fimilar 
to  what  is  ufed  by  oatmeal  lhellers  for  drying  their  oats.  ■ 

The  difference  in  expence  between  boiling  and  mailing 
the  potatoes  is  prodigious,  both  «with  regard  to  the  la¬ 
bour  and  fuel.  A  kiln  that  will  coft  3  1.  will  roafl 
potatoes  fufficient  for  the  maintenance  of  more  than 
20  hogs ;  and  one  man  will  bellow  all  the  neceffary 
attendance  upon  them,  and-  do  other  work  befides/ 

The  action  of  the  fire,  by  difiipating  the  crude  juices 
that  are  contained  in  raw  potatoes,  reduces  them  into 
a  Hate  highly  wliolefome  and  nutritious.  Boiling  does  ’ 
this  in  part,  but  not  fo  effectually.  A  potato  roaffed 
in  the  manner  above  deferibed,  partakes  much  ot  the’ 
nature  of  a  chefnut,  and  perhaps  is  not -greatly  inferior 
to  it 99 

Potatoes  are  found  to  be  ufeful  food  for  moll  other 
animals.  See  Agriculture,  n^45*  . 

To  thefe  experiments  we  lhall  add  fome  important 
obfervations  of  Dr  Anderfon  of  Cotefield  near  Leith, 
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who  has  paid  a  very  particular  attention  to  this  as  well 
as  other  branches  of  agriculture.  Our  readers  will  find 
the  Do&or’s  remarks  and  experiments  at  large  m  the 
Bath  Papers,  volume  fourth.  He  tirft  conliders  the  na¬ 
ture  of  the  feeds  moll  prooer  to  be  planted  ;  and  from 
his  experiments  he  thinks* it  appears  that  the  produce 
'  is  not  materially  affected,  by  planting  for  feed,  either 
whole  potatoes  or  cuttings,  or  large  or  fmall  potatoes 
as  fucli ;  for  it  is  only  incidentally  that  theic  things 
can  affeiff  the  crop.  In  the  fifth  volume  of  the  Bath 
Papers,  Mr  Wimpey  relates  an  experiment,  by  which 
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as  fail  as  pofliUe  a  favourite  kind;  in  which  cafe  it  may  be  Potato 
fometiines  eligible  to  plant  pieces  very  fmall,  as  in  that 
way  the  kind  will  he  mod  quickly  multiplied  We  may  ah 
fo  remark  here,thatfuch  as  wifhfor  a  large  iucreafe  fhould 
never  plant  the  word  of  thecrop ;  it  is,  we  know, extreme¬ 
ly  common,  and  may  indeed  be  an  immediate  faving;  but  . 
it  is  unqucilionabiy  a  lofs  upon  the  whole  ;  and  perhaps 
it  is  one  canfe  of  the  curl  liifeafe,  which  is  the  fure  in¬ 
dication  of  a  poor  dwindling  crop,  and  of  which  we 
Hi  all  fpeak  more  at  large  immediately. 

Our  author  further  remarks,  that  there  feems  to  be 


k  would  appear  thattheTe  is  an  advantage  in  planting  cut  no  reafon  to  fufpeft  that  eyes  taken  from  any  particu- 
tt-  _ \  hpineafurc  lar  Dart  of  the  bulb  are  poffeffed  or  a  degree  ot  prolifr- 


potatoes.  iHis  conelufion  is  as  follows.  “  1  he  meafure 
of  all  the  ground  planted,  fays  he,  was  325  poles  ;  the 
whole  produce  378  bufhels.  The  meafure  of  the 
<rronnd  planted  with  cut  potatoes  was  265  poles  ;  the 
produce  312  bufhels.  The  ground  planted  with  whole 
or  uncut  fets  was  60  poles,  and  the  produce  of  the 
fame' T 66  bufhels.  Now,  if  48  bufhels,  the  whole 
quantity  of  fets  nfed,  produced  378  bufhels,  then  34 
bufhels, the  quantity  cut,  fhould  produce  267  bufhels; 
but  they  produced  312,  which  is  4^  bufhels  more  than 
the  proportion.  .  Again, .if  48  bufhels  produced  378 
bufhels,  then  14  bufhels  fhould  have  produced  1 10  bu¬ 
fhels  ;  but  14  bufhels  of  uncut  produced  only  66  bu¬ 
fhels,  which  is  44  bufnels  lefs  than  the  proportion.  A  pre¬ 
ference  of  40  per  cent,  m  favour  of  cut  potatoes,  in  com- 
■padfon  with  whole  fets.”  Mr  Wimpey  corroborates  the 
fad  in  the  fixth  volume  of  the  fame  work,  and  informs  us, 
.moreover,  that  he  nfed  to  fupply  many  ot  his  neighbours 
with  potatoes  for  planting ;  fome  of  whom  defired  to 
have  them  all  fmall,  as  they  had  found  them  equally  pro- 
dndive  with  the  larger,  and  fav.ed  much  trouble  in  cut¬ 
ting.  “  Others  (continues  he)  preferred  the  largeft,  who 
carried  their  economy  much  further:  they,  it  feems,  ufed 
to  pare  them,  eat  the  flefhy  .part,  and  plant  the  rmds 
only.  Upon  inquiry,  I  found  it  was  not  an  linufual 
pra&ice  among*  the  cottagers;  and  I  have  been  credibly 
informed  they  get  as  large  crops  and  as  good  potatoes 
in  that  method  of ’planting  as  in  any  other  whatever. 
If  this  be  a  fad,  it  feems  to  appear  that  the  flefhy  part 
of  the  bulb  is  of  no  ufc  in  fupply ing  nourifhment  to 
the  young  fruit  after  the  fibrous  roots  have  put  forth 
and  laid  hold  of  the  ground.  Perhaps  an  experiment 
of  this  fort  may  be  thought  worth  making.”  The  weight 
of  the  crop,  however,  Ur  Anderfon  afferts  (and  Mr 
Wimpey  agrees  with  him,  fee  Bath  Papers,  vol.  v.  p. 
cq.),  is  always  in  fome  meafure  influenced  by  the  weight 
of  the  feeds  planted;  but  the  weight  of  produce  is  not 
augmented  in  the  fame  proportion  with  the  weight  of  the 


lar  part  of  the  bulb  are  poffeffed  of  a  degree  ot  prolifi¬ 
cacy  greater  than  tiiofc  taken  from  any  other  part  of 
it,  independent  of  the  iize  of  the  ftefliy  part  that  ad¬ 
heres  to  the  eye.  It  is  however  highly  probable  that  . 
a  difference  in  the  crop,  either  with  refped  to  the  num¬ 
ber  and  fize,  *  or  general  weight  of  the  whole,  would 
refill t  from  planting  large  cuttings  of  equal  weight, taken 
from  the  big  end<of  large  potatoes,  or  from  the  point, 
as  many  eyes  would  be  in  the  lafl  in  comparifon  of  the 
firfl.  This  is  therefore  one  of  the  many  preparatory 
experiments  that  require  to  be  made.  It  is  poflible  too 
that  even  the  apples  may  be  an  objed  of  value,  and 
may  indicate  a  thriving  crop  or  otherwife  ;  but  of  this 
there  is  no  certainty,  "as  no  fpccific  experiments  have 
yet  been  made  on  this  fubjed.  13  # 

With  refped  to  the  effeds  of  cutting  the  ftems  of  putting 
potatoes  while  growing,  the  Dodor  feems  to  be  doubt- ^otaJV 
ful.  The  ileins  of  potatoes,  if  cut  while  growing,  and  wKi1e 
ufed  green,  are  found  to  be  a  wholefome  food  for  cattle  growing, 
and  liorfes?.  But  though  fome  farmers  maintain  that 
the  produce  in  potatoes  is  not  leffened  by  having  the 
{ferns  cut  off  while  they  are  in  a  Hate  of  vigorous  ve¬ 
getation  ;  others  as  pofitivelv  inlifl  that  the  crop  is  ef- 
fentially  injured  by  that  operation.  It  is  proper-that 
this  point  fhould  be  afeertained.  Probably  the  crop  is 
hurt  if  the  ftems  are  cut  over  before  they  have  attained 
a  certain  point  of  maturity,  though  it  is  poflible  they 
may  be  afterwards  cut  without  doing  any  effential  in¬ 
jury  to  it.  .  #  T4 

We  have  already  mentioned  that  an  experiment  was  On  extra&« 
made  a  good  while  ago  in  Sweden,  to  extra#  ardent  fpi-ing  ardei  t 
tits  from  potatoes.  Other  experiments  have  been  made  potatoes.0™ 
in  this  country  of  a  later  date,  but  with  little  effed. F 
This,  however,  appears  to  have  proceeded  either  from 
ignorance  or  a  want  of  proper  attention  to  the  fermen¬ 
tation  and  after* dift illation ;  as  appears  from  Dr  Ander- 
fon’s  experiment,  which  fucceeded  extremely  well  by 
attending  to  theie  proceffes.  What  lie  made  he  afferts 


augmented  m  the  Jame  proportion  wun  me  weigiiL  ui  <aLcuum8  ^  muv  ,  - r  "V  . 

feed  planted  ;  the  fmallefl  feed  yielding  the  greateft  re-  to  have  been  the  fineft  and  molt  agreeable  vinous  lpint 
turns  in  piOportion  to  the  feed,  but  the  fmalleft  in  he  ever  faw,  refembling  iu  tafte  very  fine  brandy,  but 
proportion  to  the  extent  of  ground.  It  is  in  no  cafe  pro-  more  mild,  and  having  a  certain  coolnefs  on  tlieito- 
f  table, however,  the  Dodor  thinks  to  plant  fmall  potatoes  mach  peculiar  to  itfelf.  ^ 

(  b),  or  fmall  cuttings,  uniefs  where  it  is  meant  to  inereafe  Much  may  be  done  in  bringing  potatoes  to  pcrfec- 


(b)  In  opposition  to  this,  it  is  the  opinion  of  even  p radical  men,  that  the  fmall  potatoes  are  to  be  preferred. 
I  have  been  informed  (fays  Mr  bfollins)  by  a  native  of  America,  that  what  wo  call  the  long  red  American 
potato,  grows  in  that  rich  and  newly-cleared  foil  to  a  very  large  fize  ;  but  that  the  potatoes  proceeding  from 
the  roots  were  never  ufed  as  feed  ;  for  there  fprung  from  the  italk,  very  near  the  furface  of  the  ground,  fmall 
potatoes  as  they  called  them  ;  but,  he  faid,  they  were  about  the  fize  of  thofe.  railed  in  England,  and  thofe 
were  always  planted.  I  hope  the  Society  will  forgive  my  mentioning  this,  as  it  confirms  what  I  have  already 
Tiich  4  that  fmall  potatoes  are  beft  for  feed.”  London  Society  of  Ai  ls ,  vol.  xi.  p.  82. 
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*  tat0-  t!fin  b7  attending  to  their  fever  ^  ^  their  firft  introduction  two  hundred  years  ago,  a  very 

W77~"  P«n’°‘e  5me  Tit thU  5 Z7  the  inquiry  mult  few  of  late  only  excepted,  have  been  propagated  from 
on  attend-  p  L^bv'Stending  firft,  to  their  appearances  bulbs  only;  fo  that  if  they  bad  declined  in  point  of 

in^tythefe-be  earned  op  b)  atten  g, //,  J*.  of  the  prolificacy,  the  degeneracy  _  fhould  in  tins  time  have 
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Sw  below  ground,  is,  ••  the  general  form  and  five  of  the 
ties  of  po-  bulbs  ;  2-  them  colour  ;  3.  the  fmoothnefs  or  roughnefs 


t&tocs 


of  the  fit  in  ;  4.  the  confiftence,  that  is,  the  meahnefs 
or  vifcofity  and  tafte  of  the  bulb  ;  5.  the  colour,  length, 
thlcknefs,  &c.  of  the  umbilical  cord  ;  6.  their  tenden¬ 
cy  to  «-o  deep,  or  to  rife  near  the  furface ;  to  ramble 
wide,  or  to  adhere  elofe  to  the  ftem  ;  7.  the  time  when 
the  bulbs  knot  and  fet ;  marking,  not  by  the  kalendar 
only,  but  alfo  compared  with  the  advance  of  the  plant 
aboveground;  8.  the  time  when  they  attain  perfect 
maturity  with  refpeft  to  ike,  and  alfo  that  period  of 
their  growth  at  which  they  lofe  the  herbaceous,  and 
attain  "the  farinaceous,  tafte;  9.  their  general  prol.ii- 
cacy  ;  10.  how  long  they  may  be  kept,  at  what  feafon 
they  are  in  greateft  perfection  for  eating,  &c.  We 
mull  next  attend  to  the  particulars  olifervabie  above¬ 
ground  ;  as,  1.  the  general  height,  colour,  and  form 
of  the  ftem  ;  2.  their  tendency  to  pufh  out  many  or  few 
ilemsfrom  a  root;  3.  whether  they  carry  bloffom  or 
not ;  a.  the  form,  dimenfions,  and  colour  of  tlie  lea\  ^s, 
c.  the  form,  colour,  and  general  habitude  of  the  b  of- 
fom  where  there  is  any  ;  6.  the  time  at  which  tne  olof- 
fom  appears;  7-  the  tendency  th<T  have  to  produce 
few  or  many  apples;  8.  the  tendency  they  have  to  pro¬ 
duce  thofe  excrefcences  on  the  ftalks  that  referable  po¬ 
tatoes  below  ground,  which  may  be  called  air  potatoes  ; 
o.  the  comparative  l.ardnefs  or  tendernefs  of  the  leaves, 
in  refneCl  of  froft  or  other  variations  of  weather  that  ai- 
feCt  them.  And,  lajlly,  we  mull  attend  to  the  particulars 
that  concern  the  whole  plant ;  as,  1.  the  foil  which 
feems  bell  to  fuit  each  kind  ;  2.  the  mode  of  culture 
that  heft  agrees  with  them  ;  3.  the  accidents  which  are 
moft  liable  to  affeft  them  ;  and  in  general  every'  parti¬ 
cular  that  could  indicate  any  difference  between  one 

kind  and  another.  .  ,  e 

Our  author  next  eonfiders  die  circumftancesof  laifing 
m  rai  finer  feedling  potatoes.  His  mode  of  railing  them  wasf.milar  to 
hedlUSn-S  recommended  in  the  Georgia/ quoted  above; 
tutoc  but  hc  differs  with  relpeA  to  the  utility  or  fuccefs  of 
that  mode.  It  has  been  alleged,  be  fays,  that  potatoes, 
which  have  been  long  propagated  by  means  of  bu  b 
lofe  in  time  tl.eir  generative  quality,  w  ag  to  become 
much  lefs  prolific  than 'at  firft  ;  and  it  is  afferted  that 
thofe  bulbs  which  have  been  lately  obtained  from  fee  s 
are  much  more  prolific,  and  confequently  much  more, 
profitable  for  being  employed  as  plants  t^n  °t  1,  _ 
but  this  opinion  appears  to  have  been  adopted  with¬ 
out  fufficient  examination  :  for  there  appears  not  the 
fmalleft  indication  of  fupenor  prohficaey  in  thofe  aifed 
from  feeds,  but  rather  the  reverfe.  That  potatoes 
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prolificacy,  the  degeneracy  Ihould  in  this  time  have 
been  very'  apparent.  Nothing  of  that  kind  however 
was  ever  remarked,  nor  any  infinuation  of  that  fort 
thrown  out,  till  the  difeovery  of  rearing  potatoes 
from  feed  was  made,  when  it  was  for  the  firft  time 
heard  of.  There  are  many-perfons  now  living  who 
have  been  in  the  conftant  practice  of  rearing  potatoes  for 
30  or  40  years  ;  and  notwithftanding  the  general  ten¬ 
dency  that  mankind  have  to  difpraife  the  prefent,  when 
compared  to  pall  times,  yet  none  of  them  have  given 
the  fmalleft  hint  of  degeneracy  in  this  refpeCt.  And 
perhaps  it  will  be  found  that  this  is  merely  a  groundlels 
notion,  tliat  has  originated  from  the  partial  fondnefs  of 
thofe  who  firft  propagated  this  plant  from  feed,  in  fa¬ 
vour  of  their  new  difeovery'.  It  has  been  further  faid, 
that  by  raifing  potatoes  from  feed,  _  many  new  and 
valuable  kinds  may'  be  obtained ;  and  it  is  alfo  aftei  ted  1  n 
the  Georg'icalFJf.ys.  Indeed  an  opinion  of  obtaining  new 
varieties  of  plants  by  propagating  them  from  feed  um- 
verfally  prevails  among  naturalifts.  But  Dr  Anderlon,  in 
his  fir  It  paper,  doubts  whether  this  be  fa£t,  and  whether, 
when  any  of  thefe  occur,  they  have  not  been  the  efted  of 
accidental  pofition  or  other  caufes.  We  may  certainly 
(fays  he)  affert  on  the  whole,  that  if  the  praAice  of  rear¬ 
ing  potatoes  from  feeds-fhall  ever  be  productive  of  any 
advantages  tofociety,  they  have  not  yet  been  difeovered.  - 
Since  lie  wrote  that  treatife  which  appears  in  the  Bath 
Papers,  voJ.  iv.  (and  of  which  we  are  now  giving  a 
fhort  account),  however,  he  has  had  occafion  to  alter  Ins  * 
opinion,  which  he  does  with  great  candour  in  vol.  y. 

The  experiment  which  induced  him '  to  alter  Ins  opi¬ 
nion,  and  which  appears  to  he  decifive,  was  made  with 
the  feed  of  a  potato  procured  from  Ireland  of  a  very- 
peculiar  kind.  Its  colour  was  a  dirty  dark  purple,  its 
Ihape  a  round  irregular  bulb,  and  its  (tern  tall  and  up¬ 
right.  The  feeds  procured  from  this  potato  were 
Town  by  themfelves,  and  the  feedlings  when  of  a  proper 
fize  were  tranfplanted.  Prom  the  appearance  of  the 
ftems  he  foon  difeovered  that  they  were  not  all  of  one 
fort,  and  on  taking  them  up  the  variety  was  alt. roil  in¬ 
finite  ;  and  fueli  as  could  not  be  accounted  for  on  the 
principles  of  a  mongrel  adulteration.  1  he  diverfities  re- 
fpefted  colour,  Ihape,  See.  fome  of  which  he  enumerates. 

See  Bath  Papers,  vol.  v.  p.  127. ;  fee  alfo  p.  35.  where 
Mr  Wimpey  controverts  the  Doctor's  former  opinion.* 

Refpe&ing  the  caufes  and  prevention  of  the  curledO n  the 
difeafe  in  potatoes  there  has  been  a  great  variety  of-  1 

Hons,  whieh  we  have  detailed  at  lome  length  under 
the  article  Agriculture,  p.  267  to  270.  Dr  An- 
derfon  confeffes  that  he  can  fay  but  litt  e  foJxHve  as  to 
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a  good  deal 


from  feeds,  but  rather  the  reverie.  i  nw.  ^  caufe  0f  this  diforder,  but  he  think 

do  not  degenerate  in  point  of  Pr_0lificat,y  be  faid  on  the  negative  fide  of  the  queltion.  It 

qiience  of  being  long  propagated  in  tlw  ufu  y,  known  t;u  lately  (c),  and  111  the  northern 

feems  to  be  confirmed  by  the  general  exPey\n=  f  ,  ;  ;nand  it  was  abfolutcly  unknown  but  a  very 

Europe.  It  is  now  about  a  hundred  years  finee  the  and  ^  nQw  Jn  the  nlorc  remote  cor. 

KT'S fo,  . . . . . .  — 


and 


,  r  1  /-p  r  thp  T  ondon  Society  for  Encouragement  of  Arts,  See > 

'T-oT  »  fte  very  «*»  »  I— I* 

cultivated. 
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Potato,  and  more  commercial  diftri&s  of  the  ufland.  It  has 
been  fuppofed  that  nature,  fated  as  it  were  by  having 
long  produced  this,  plant  in  a  climate  not  deemed  con¬ 
genial  to  it,  had  become  fo  far  exhaufted  as  to  occafion 
this  difeafe.  Butin  this  cafe,  the  more  'northern  parts, 
-where  the  climate  is  mod  unfavourable,  fhould  have 
been  fooneft  affe&ed.  -It  has  been  alfo  thought  that 
potatoes,  whofe  bulbs  are  froft-bitten  before  they  are 
lioufed,  occafion  this  difeafe  in  the  plants  they  pro¬ 
duce.  But  the  fad  is,' that  they  are  lead  liable  to  the 
difeafe  in.  thofe  diftrids  where  they  are  moft  expofed 
.to  froft.  A  potato  can  never  indeed  be  benefited  by 
'froft  ;  but  it  is  not  at  all  probable  that  the  being'touch- 
.ed  by  it  occafions  the  curl.  The  taking  up  potatoes 
before  they  arrive  at  maturity  has  been  thought  to  oc¬ 
cafion  the  difeafe  ;  but  in  places  where  they  mull  be 
taken  up  fo,  .the  difeafe  is  fcarcely  known.  It  has  alfo 
been  thought  that  potatoes  obtained  from  feed  are  en¬ 
tirely  free  from  it.  But  Dr  Anderfon  gives  a  proof 
of  the  contrary  ;  for  one  half  of  the  plants  of  a  large 
field  planted  from  potatoes  the  third  year  from  the  feed 
.were,  curled ;  while  another  field  adjoining  raifed  from 
potatoes  that  never  were,  that  he  knows.,  produced  from 
feed  in  this  country,  had  fcarcely  one  curled  plant  in 
the  whole.  The  difeafe  has  been  fuppofed  by  others 
to  arife  from  the  foil  or  feafon.  But  that  this  is  not 
the  cafe,  appears  from  thecircumftance  of  a  Tingle  field 
which  Dr  Anderfon  planted  with  potatoes  of  the  very 
-fame  fort,  but  obtained  from  different  perfons.  The  ridges 
were  intermixed,  and  the  one  was  very  much  curled,  and 
.the  other  perfectly  free.  The  difeafe,  therefore,  appears 
to  arife  from  infected  feed:  it  is  however  poflible  that  it 
may  be  communicated  by  juxtapofttion  ;  and  if  fo,  the 
difeafe  might  be  in  a  great  meafure  if  not  entirely  avoid¬ 
ed,  by  pulling. out  thofe  that  {bowed  the  leaft  fymptom 
of  it,  on  their  firft  appearing  above  ground. 

In  the  Tranfa&ions  of  the  London  Society  for  en¬ 
couragement  of  arts,  &c.  we  find  a  good  deal  about  the 
.-curl  difeafe.  Many  of  the  writers  agree  in  opinion  with 
Dr  Anderfon  in  many  particulars;  and  particularly,  that 
-though  the  difeafe  may  be  prevented,  we  do  not  yet 
know  enough  of  its  nature  to  be  able  to  cure  it.  See 
.then*  vol.  viii.  p,  18,  &c.  fx.  p.  52,  See .  and  x.  p.  75. 
.In  this  laft  volume  we  are  told  that  the  principal caufes 
of  the  curl  are  three  :  1.  From  their  being  forced  by 

cultivation  to  overgrow  their  power  for  vegetation  ; 
2.  From  their  vegetative  power  being  dried  up  in  ebb 
•foil  by  the  fcorching  heat  of  the  fun  ;  and,  3.  From 
their  being  expofed  too  long  after  they  are  cut  in  fets 
before  they  are  planted. 

18  ...  It  is  generally  and  very  naturally  believed  that  a  dry 
anV&afon  f°^  or  a  ^1T  ^ea^on  neceffarily  produces  the  drieft  po- 
moft  pro-  tatoes.  But  there  is  good  reafon  to  doubt  the  truth 
per  for  po- of  the  opinion.  The  year  1775  was  the  drieft  and 
tatees.  warmeft  feafon  that  has  been  known  in  Scotland  within 
.the  memory  of  man,  yet  the  potatoes  of  that  year’s 
crop  were  watery  almoft  to  a  proverb  :  on  the  other 
hand,  the  potatoes  of  crop  1777,  although  it  was  a  re- 
.markably  rainy  feafon,  were  aa  dry  and  meaily  at  leaft 


as  is-  commont  and  much  more  fo  than  m  the  year  'Potato. 
1775.  It  deftrves  alfo  to  be  remarked,  that  the  crop  — ~ v“ 
of  1775  was  almoft  double  in  quantity  to  that  of  1777. 

Hence  a  dry  feafon  would  feem  to  augment  the  produce, 
though  it  does  not  for  certain  in  all  cafes  improve  the 
quality,  of  this  crop  :  nor  does  a  dry  foil  neceffarily 
infure  meaily  potatoes  ;  for  our  author  fays  he  has  often 
feen  potatoes  of  the  fame  kind,  and  of  the  fame  year’s 
produce,  reared  in  two  different  places  ;  the  one  of 
them  in  a  naturally  damp  foil,  which  turned  out  to  be 
much  freer  and  more  meaily  than  the  others'  which 
were  reared  on  a  drier  and  {harper  foil.  He  confeffes* 
that  he  has  alfo  often  feen  it  turn  out  in  fa&,  that  po¬ 
tatoes  raifed  in  thofe  diftri&s  where  the  foil  is  hot  and 
fandy,  are  ufually  more  free  and  tender  than  thofe  raifed 
in  countries  where  the  foil  is  cold  and  damp.  Our 
author  tries  to  account  for  tfiefe  contradictory  pheno¬ 
mena  by  conjecturing  tlie  probable  caufe  of  the  watery- 
nefs  or  drynefs  of  a  crop.  He  afks,  Whether  in  this 
refpect  the  crop  is  any  wife  affected  by  the  degree  of 
ripenefs  that  the  plants  employed  for  feed  may  have  at¬ 
tained  in  the  preceding  feafon  ?  That  this  is  the  cafe 
he  thinks  highly  probable.  Potatoes  which,  on  ac¬ 
count  of  the  richnefs  or  other  peculiarity  of  the  foil, 
continue  in  a  ftate  of  vegetation  highly  luxuriant  till 
they  are  nipped  by  froft,  or  checked  in  their  growth  by 
other  inclemencies  of  the  feafon,  have  much  lefs  chance 
of  being  dry  and  meaily  than  others  of  the  fame  fort 
which  have  attained  their  full  growth  before  the  cold- 
nefs  or  inclemency  of  the  weather  checked  them.  But 
our  author’s  queftion  does  not  relate  tQ  this,  but  to  the 
effeeft  thefe  unripe  potatoes,  ufed  as  feed,  would  have 
on  the  fucceeding  crop  ;  a  circumftance  which  experi¬ 
ence  alone  can  determine.  “  But  even  if  it  {hould  be 
found  (continues  our  author)  that  the  maturity  of  the 
feeds  affe&ed  the  quality  of  the  potatoes,  it  would  not 
follow  invariably  that  the  feeds  produced  on  early  dry 
foils  would  be  better  than  thofe  from  later  foils ;  becauie 
it  might  fometimes  happen  from  local  pofition,  and 
other  accidental  circumftances,  that  the  growth  of  the 
potatoes  in  the  dry  early  foil  might  be  checked  by  frofts 
many  weeks  before  thofe  on  the  other  foil  were  affe&ed, 
in  confequence  of  which  the  plants  in  the  cold  foil  might 
attain  to  more  perfect  maturity  than  thofe  on  the  drier 
one.  I  mention  this  peculiarity  merely  to  {how  liow  cau¬ 
tious  the  farmer  ought  to  be  in  adopting  general  conclu- 
fions  without  carefully  attending  to  all  the  collateral  cir¬ 
cumftances  that  may  affeft  his  experiment.  I  {hall  only 
farther  add  on  this  head,  that  I  had  occafion  to  know 
well  a  dry  warm  fpot  of  ground  on  which  the  ftems  of  the 
potatoes  of  crop  1776  were  froft-bitten  at  leaft  fix  weeks 
before  thofe  on  another  fpot  at  fome  miles  diftance  from 
it,  where  the  foil  was  naturally  more  cold  and  damp, 
were  in  the  fmalleft  degree  affe&ed  by  it.  It  likewife 
fo  happened,  that  the  potatoes  raifed  on  the  firft-men- 
tioned  fpot  in  the  year  1777  (their  own  froft-bitten  (d) 
feed  was  employed)  had  fuch  a  peculiar  acrid  .and  bit- 
terifti  tafte  as  to  be  hardly  at  all  eatable,  while  thofe  in 
the  colder  place  of  that  crop  had  nothing  of  that  un« 

ufual 


(d)  Obferve,  the  term  frof -bitten  is  here  applied  to  the  ftems  only,  and  not  to  the  bulbs.  Tlie  ftems  were  f® 
much  hurt  by  the  froft  as  to  turn  black  and  decay,  but  the  bulbs  were  taken  up  before  the  froft  had  been  fuffi* 
ciently  intenfe  to  hurt  them. 
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lifual  tafle.  Whether  this  diverfity  was  eccafioned  by 
the  circumflance  here  alluded  to,  I  do  not  take  It  on  me 
to  fay.  In  matters  of  fuch  nice  difquifition  as  the  pre- 
fcnt,  many  fadls  obtained  by  very  accurate  obfervation 
are  neceffary  before  any  conclufion  can  be  relied  on.0 

Potatoes,  when  planted  in  water,  fhoot  out  a  great 
number  of  fine  white  roots  like  threads  into  the  water  ; 
but  on  none  of  them  is  tkere  to  be  found  the  leafl  ap¬ 
pearance  of  a  bulb  ;  while  on  the  other  hand  the  pota¬ 
toes  in  that  cafe  always  grow  on  the  top.  Potatoes  are 
found  to  be  extremely  itfeful  in  bringing  exhaufled  land 
into  heart  again.  See  Agriculture,  n  35  and  1 86, 
p.  309,  col.  1.  The  bifhop  of  Kiilalue  in  Ireland  di¬ 
rects  the  ufe  of  them  for  this  purpofe  in  a  letter  in  the 
Bath  Papers .  vol.  4.  p.  232,  and  confirms  its  utility  in 
this  refpedt  by  experiments  of  his  own.  In  the  10th 
Vol.  of  the  TranfcMtons  of  the  London  Society  for  Encou¬ 
ragement  of  Arts ,  &c.  p.  34,  there  is  alfo  a  moil  decifivc 
proof  of  this  Utility.  ✓ 

We  have  been  induced,  from  the  extenfive  utility  of 
this  root,  to  extend  our  obfervations  on  the  fubjedl  to  a 
greater  length  than  we  fiiould  otherwife  have  done. 
Such  of  our  readers  as  wifh  for  further  information, 
will  of  courfe  confult  the  books  from  which  we  have 
made  up  the  prefent  article,  as  well  as  other  books 
on  Agriculture  ;  in  which  they  will  find  the  obfer¬ 
vations  and  experiments  which  we  have  mentioned  at 
much  greater  length  than  we  could  poffibly  give  them.  In 
the  fix  til  volume  of  the  Bath  Society  Papers  there  is  an 
excellent  paper  on  the  culture  of  potatoes  and  feeding 
bogs  with  them  during  feven  years  by  John  Billingfiey 
Efq;  of  which  our  limits  do  not  permit  us  to  take  par¬ 
ticular  notice.  There  are  alfo  a  variety  of  other  papers  in 
the  fevcral  volumes  of  that  work,  as  well  as  in  the  Tranf- 
aftions  of  the  London  Society,  which  we  have  already 
feveral  times  mentioned;  which  will  deferve  the  particular 
attention  of  fuch  as  wifh  well  to  the  poor,  or  have  a  defire 
Hill  farther  to  extend  the  utility  of  this  molt  valuable 
root.  We  have  already  mentioned  a  cheap  preparation 
by  means  of  potatoes  for  the  poor,  fee  Agriculture, 
n  1 61 ;  and  wc  fhall  finifh  the  prefent  article  with  a  re¬ 
ceipt  to  make  a  potato  herrico,  which  may  be  equally  ufe- 
ful  to  thofe  whofe  circumftances  are  not  fuch  as  to  make 
them  regardlefs  of  economy.  We  take  it  from  the  Gentle¬ 
man’s  Magazine,  and  give  it  in  the  words  of  a  perfon 
who  had  tried  the  experiment. 

Scrape  the  fkin  clean  off  four  pounds  of  good  raw 
potatoes,  then  wafh  them  clean  in  fair  water :  take  two 
pounds  of  beef,  one  of  mutton,  and  one  of  pork,;  or 
us  you  like  belt,  four  pounds  of  any  of  thefe  meats;  cut 
them  into  pieces  of  three  or  four  ounces  each,  feafon 
them  very  well  with  pepper  and  fait  and  a  good  onion 
-chopped  very  finall :  have  ready  a  flrong  wide-mouthed 
flone-jar,  fuch  as  hares  are  ufually  jugged  in  ;  flice  thin 
a  layer  of  the  potatoes  into  the  jar,  then  a  layer  of  the 
feafoned  meat  over  them,  and  lo  alternately  layers  of 
potatoes  and  meat;  let  your  uppermofl  layer  be  potatoes, 
fo  that  your  jar  be  about  three  quarters  full,  but  put 
no  -water  into  your  jar;  then  clofe  or  flop  the  mouth  of 
it  with  a  large  well-fitted  piece  of  cork,  covering  the 
fame  with  a  flrong  piece  of  canvas,  and  tyeing  it  down 
with  pack-thread,  fo  as  only  a  little  of  the  fleam  may 
cfcape  in  the  flewing ;  for  a  little  fhould  conflantly  eva¬ 
porate  from  the  fide  of  the  cork  to  fave  the  jar  from 
burfling.  Then  place  your  jar  upright  in  a  kettle  of 
Vol.  XV.  Part  11. 


cold  water  on  the  fire,  fo  as  the  mouth  of  the  jar  may  Potato 
be  always  two  inches  above  the  water  in  the  kettle  when  H 
boiling.  The  herrico  in  the  jar  will  begin  to  boil  fome  ltnU . 

minutes  fooner  than  the  water  in  the  kettle,  and  that  for 
obvious  reafons.  In  about  an  hour  after  the  water  in  the 
kettle  begins  to  boil,  your  herrico  will  be  fully  fie  wed. 

Then  take  out  and  open  the  jar,  pour  out  the  herrico 
into  a  deep  difh,  and  ferve  it  up. 

This  excellent,  wholefome,  and  economical  difh  fup- 
plies  an  agreeable  dinner  twice  a  week  to  a  family  con- 
fifling  of  three  grown  people,  and  three  children  under 
fourteen  years  of  age,  where  neither  health  nor  good  ilo- 
machs  are  wanting,  thanks  to  God  :  and,  in  point  of 
economy  we  muff  obferve,  that  here  is  the  whole  article 
of  butter  faved,  as  alfo  the  whole  article  of  bread,  or 
nearly  fo;  nor  does  there  require  fo  large  or  fo  continued 
a  fire,  nor  fo  much  time  or  trouble  as  is  neceflary  for  the 
dreffing  of  many  other  difhes  that  by  no  means  defervfe 
the  preference  to  this  excellent  herrico. 

We  have  alfo  (by  way  of  change)  made  it  with  pow¬ 
dered  beef,  fometimes  with  powdered  pork,  fometimes 
with  half  frefh  beef  or  mutton  ‘and  half  pickled  pork, 
and  found  it  good  in  all  thefe  ways,  particularly  with 
three  pounds  of  frefh  beef  and  one  of  pickled  pork.  We 
have  left  off  fending  pies  and  flews  to  the  bakers.  We 
fometimes  (in  a  larger  kettle)  boil  a  finall  piece  of  pow¬ 
dered  beef  along  fide  of  the  jar,  by  continuing  the  boil¬ 
ing  an  hour  and  an  half  longer,  and  this  ferves  us  to  eat 
cold  the  next  day,  with  hot  garden-fluff  or  a  pudding. 

P01  at 0- Bread.  See  Bread  of  Potatoes. 

St>anifb  Potato .  See  Convolvulus,  n°  5. 

POTENT,  or  Potence,  in  heraldry,  a  term  for  a 
kind  of  crofs,  ' whofe  ends  all  terminate  like  the  head  of 
a  crutch.  It  is  otherwife  -called  the  Jerusalem  crofs>  and 
is  reprefented  Plate  CCXXIX,  fig.  12,  12. 

POTENTIA  (power),  that  whereby  a  thing  1$ 
capable  either  of  adling  or  being  adled  upon. 

POTENTIAL,  in  the  fchools, .  is  ufed  to  denote 
and  diftinguifh  a  kind  of  qualities,  which  are  foppofed 
to  exifl  in  the  body  in  potentia  only  ;  by  which  they  are 
capable  in  fome  meafure  of  affedling  and  impreffing  oft 
us  the  ideas  of  fuch  qualities,  though  not  adlually  inhe¬ 
rent  in  themfelves;  hi 'which  fenfe  we  fay,  potential  heat, 
potential  cold,  &c. 

Potential  Cautery ,  in  medicine,  denotes  the  COH- 
fuming,  or  reducing  to  an  efehar,  any  part  of  the  hu¬ 
man  body  by  a  cauilic  alkaline  or  metallic  fait,  See.  in- 
flead  of  a  red-hot  iron,  which  lafl  is  called  the  actual 
cautery. 

Potential,  lu  grammar,  an  epithet  applied  to  one 
of  the  moods  of  verbs.  The  potential  is  the  fame  in 
form  with  the  fubjundlive,  and  is,  according  to  Ruddi- 
man,  implied  in  that  mood,  for  which  reafon  that  gram¬ 
marian  rejedts  it ;  but  others  will  have  it  to  differ  from 
the  fubjundlive  in  this,  that  it  always  implies  in  it  eithef 
poffum .  <l  olo,  or  debeo.  It  is  fometimes  called  the  permiffiver 
mood,  becaufe  it  often  implies  a  permiffion  or  conceffioft 
to  do  a  thing.  See  Grammar. 

POTENTILLA,  SILVER-WEEO,  wild  tanfey ,  of 
cinquefoil :  A  genus  of  the  pentagynia  order,  belonging 
to  the  icofandria  clafs  of  plants;  and  in  the  natural  me¬ 
thod  ranking  under  the  35th  order,  Senticofa.  The  ca¬ 
lyx  is  decemfid;  there  art  five  petals  ;  the  feeds  round- 
ifh,  naked,  and  affixed  to  a  fmall  dry  receptacle.  The 
fpecies  are,  1.  The  fraticofa,  or  fhrubby  potentilla,  com- 
3  K  moidy 
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above,  and  whitiih  underneath  ;  and  the  branches  termi¬ 
nated  by  clutters  of  large,  fpreading,  yellow  flowers. 

This  is  a  beautiful  deciduous  flowering  fhrub,  worthy  a 
place  in  every  curious  colleition.  It  grows  wild  in 
Yorklhire  and  other  northern  parts  of  England,  &c.  but 
has  been  long  cultivated  in  gardens  as  an  ornamental 
Ihrub  2.  The  reptans,  or  creeping  common  five-leaved 
potentilla,  or  five-leaved  grafs,  hath  a  thick  fibry  root, 
{lender,  trailing,  repent  ftalks,  digitated,  five-lobed,  pe- 
tiolated  leaves,  and  yellow  flowers  finely.  3.  1  he  ru- 
peftris,  or  mountain  upright  cinquefoil,  hath  upnght 
ftalks,  eight  or  nine  inches  high;  pinnated  five  and  three- 
lobed  alternate  leaves,  having  oval  crenated  lobes,  and 
the  ftalks  terminated  by  fmall  white  flowers.  4.  1  he 
re&a  or  ereft  feven-lobed  yellow  cinquefoil,  hath  erect 
ftalks,  feven-lobed  leaves ;  having  three  lobes  fpear- 
jhaped  and  ferrated,  green  and  hairy  on  both  fides,  and 
the  ftalks  terminated  by  corymbofe  clufters  of  yellow 
flowers.  5.  The  fragaroides,  or  ftrawberry-hke  trailing 
potentilla,  hath  a  fomewhat  tuberous  root,  furmlhed 
with  many  long  fibres,  long  trailing  (hoots,  rooting  at 
the  joints ;  pinnated,  moftly  three-lobed  leaves,  having 
oval  lobes,  with  the  extreme  lobe,  the  largeft,  and  clutters 
of  fmall  white  flowers.  This  fpecies  bears  a  great  re- 
femblance  to  the  fmall  fterile  ftrawberry  plants.  6.  1  he 
argentea,  filvery  upright  potentilla,  hath  upnght  ftalks, 
branching  a  foot  high ;  and  five-lobed  leaves,  having 
the  lobes  wedge-fliaped,  cut  on  the  edges,  hoary  and 
white  underneath,  and  the  branches  terminated  by  fmall 

^  All  thefe  plants  flower  in  June  and  July;  the  flowers 
arc  compofed  each  of  five  roundifh  petals,  and  about 
20  ftamina.  They  are  all  very  hardy,  and  may  be  em¬ 
ployed  in  the  different  compartments  of  the  plealure 
ground.  Their  propagation  is  very  eafy  T  he  flirubby 
potentilla  may  be  propagated  abundantly  by  fuckers, 
layers,  and  cuttings;  all  of  which  will  readily  grow, 
and  make  plants  in  one  year,  which  after  having  two  or 
three  years  growth  in  the  nurfery  will  be  fit  for  any  of 
the  fh rubbery  compartments.  All  the  herbaceous  kinds 
may  be  -  propagated  by  parting  the  roots  in  autumn  or 
fpring,  or  by  feed  in  any  of  thofe  feafons. 

POTERIUM,  garden  burnet  :  A  genus  or  the 
polyandria  order,  belonging  to  the  moncecia  clafsof 
plants ;  and  in  the  natural  method  ranking  under  the 
i- ,  th  order,  Mifcellane*.  The  male  calyx  is  tetraphy  - 
lous  ;  the  corolla  quadripartite  ;  and  there  are  from  30 
to  40  ftamina.  The  female  calyx  is  tetr aphyllous  ;  the 
corolla  quadripartite  ;  there  are  two  piftils;  the  berry 
is  formed  of  the  indurated  tube  of  the  corolla.  T 
fpecies  are,  1.  The  fanguiforba,  or  common  garden  bur- 
pet,  hatji  fibry  perennial  roots,  crowned  by  a  large  tuft 
of  pinnated  leaves,  or  fix  or  feven  pair  of  fawed  lobes, 
terminated  by  an  odd  one  ;  upright  angular  ftalks,  di¬ 
viding,  and  branching  a  foot  and  a  half  high,  termi¬ 
nated  by  oblong  fpikes  of  purphfh  red  flowers.  This 
fpecies  grows  wild  in  England,  in  chalky  foils ;  but  ha, 
been  long  cultivated  as  a  choice  falad-herb  for  winter 
and  fpring  ufe,  it  being  of  a  warm  nature  the  young 
leaves  are  the  ufeful  parts.  It  is  perennial  m  root,  and 
retains,  its  radical  leaves  all  the  year,  but  the  ftalks  are 


by  an  odd  one  ;  and  the  ftalks  terminated  by  long  toot- 
ftalks  dividing  into  fmaller,  each  fupporting  a  fmall 
roundifti  fpike  of  flowers.  This  fpecies  often  proves 
biennial ;  but  by  cutting  down  fome  of  the  ftalks  before 
they  flower,  it  will  caufe  it  to  multiply  at  bottom,  and 
become  abiding.  3*  Poterium  fpinofum,  Ihiubby  fpi- 
nousburnet  of  Crete,  hath  a  Ihrubby  ftem  and  branch¬ 
es,  rifing  a  yard  high,  armed  with  fpines  ;  fmall  pin¬ 
nated  evergreen  leaves,  of  fix  or  feven  pair  of  lobes,  ter¬ 
minated  by  an  odd  one,  and  the  branches  terminated  by 
fmall  heads  of  greenifli  flowers. 

All  thefe  fpecies  flower  in  June  and-  July,  fuc- 
ceeded  by  ripe  feeds  in  Autumn.  They  are  all  na¬ 
turally  perennial ;  but  the  two  herbaceous  ones  arc 
abiding  in  root  only  ;  the  other  in  root,  ftem,  and 
branches  •  the  two  former  are  hardy,  and  the  thud  re¬ 
quires  (helter  in  winter.  The  firft  fort  merits  culture 
in  every  kitchen-garden  for  winter  and  fpring  falads. 
Some  plants,  both  of  the  firft  and  fecond  forts,  may  be 
introduced  in  the  herbaceous  colkaion  in  the  pleafure- 
garden  for  variety.  The  third  fort  muft  be  kept  al¬ 
ways  in  pots  to  have  (belter  in  winter.  They  are  all 
eafily  propagated,  the  firft  fort  by  feed  and  by  parting 
the  roots.  The  fecond  fort  may  alfo  be  increafed  by 
feeds  and  flips  off  the  root,  as  for  the  former  fort.  Apd 
the  propagation  of  the  third  is  by  (lips  or  cuttings  of 
the  branches  in  fpring  and  fummer,  planted  in  pots,  and 
placed  under  glaffes,  giving  (hade  and  water ;  or  might 
be  forwarded  more  by  plunging  them  in  a  hot-bed. 

Burnet  is  of  a  heating,  drying  nature,  cordial  and 
alexipharmac  ;  in  fummer,  the  leaves  are  ufed  for  cool 
tankards,  ta  give  the  wine  an  agreeable  flavour.  The 
powder  of  the  root  of  the  firft  fpecies  is  commended 
againft  fpitting  of  blood,  bleeding  at  the  nofe,  dyfen- 
teries,  and  difeafes  attended  with  violent  fecretions.  In 
winter  and  fpring,  the  young  tender  leaves  are  ufed  in 
falads.  For  its  ufes  as  food  for  cattle,  fee  Agricul¬ 
ture,  n°  184.  . 

POTHOS,  in  botany ;  a  genus  of  the  polyandria 
order,  belonging  to  the  gynandria  clafs  of  plants.  The 
fpatha  or  (heath  is  a  Ample  fpadix  covered ;  there  is  no 
calyx,  but  four  petals,  and  as  many  ftamina ;  the  her- 
ries  difpermGiis. 

POTION,  a  liquid  medicine,  coniiitmg  of  as  much 
as  can  be  drunk  at  one  draught. 

POTIPHAR,  or  Putiphar,  an  officer  of  the 
court  of  Pharaoh  king  of  Egypt,  and  general  of  his 
troops,  according  to  our  tranflation,  Le  Clerc,  and  tlie 
verfion  of  the  vulgate ;  but  according  to  the  Hebrew  and 
Septuagint,  the  chief  of  his  hutchers  or  cooks.  Tlie 
Hebrew  text,  the  Septuagint,  and  vulgate,  call  him  Eu¬ 
nuch.  But  it  is  probable  it  in  this  place  means  only 
officer  of  the  king’s,  court,  for  he  was  certainly 


married  and  had  children.  We  have  no  other  accounts 
of  him  but  vvliat  appear  in  feripture ;  and  that  account 
is  too  generally  known  to  require  to  be  enlarged  on  in 
this  place.  See  Genefis  xxxviii.  xxxix.  &c.  . 

POTOSI,  a  city  of  Peru  in  South  America,  fitua- 
ted  at  the  bottom  of  a  mountain  of  that  name,  in  which, 
is  the  richeft  filver  mine  ever  difeovered.  To  give  an 

idea  of  its  richnefs,  we  (hall  mention  its  produce  at  dif¬ 
ferent 
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frrtf.lam,  fcrcnt  times.  Exclufive  of  what  was  not  regiftered, 
Pott.  fays  Abbe  Raynal,  and  was  fmuggled  away,  the  fifth 
^  v  part  belonging  to  the  government,  from  1545  to  1S^ 4> 
*  151^751  amounted  to  36,450,000  livres  *  per  annum .  But  this 
abundance  of  metals  foon  decreafed.  From  1564  to 
1585,  the  annual  fifth  part  amounted  to  no  more  than 
t  632, 812I.  15,187,489  livres  four  fols  §.  From  i 58 5  to  1624, 
JS  it  amounted  to  12,149,994  livres  12  fols  f.  From 

1 '  i624  to  l633»  t0  6,074,997  livres  ^  fols  From 
J  15*3,^41.  this  laft  period,  the  produce  of  thefe  mines  hath  fo  evi- 
3  7  9  d.  dently  decreafed,  that  in  1763  the  fifth  part,  belong¬ 

ing  to  the  king,  did  not  exceed  1,364,682  livres  12 
H  56*5*1  1  fols  || .  Situated  in  W.  Long.  67.  S.  Lat.  22.  See 
*5^9  *  tpe  article  Peru,  p.  220,  col.  2. 

POTSDAM,  or  Postdam,  a  town  of  Germany,  in 
the  circle  of  Upper  Saxony,  with  a  palace,  belonging 
to  the  king  of  Pruffia.  It  is  feated  in  an  ifiand  ten 
miles  in  circumference,  formed  by  the  rivers  Sprae  and 
Havel.  The  palace  is  very  curious,  and  finely  built 
•upon  a  delightful  fpot  12  miles  well  of  Berlin.  E. 
Long.  13.  42.  N.  Lat.  52.  34.  Reifbeck  in  his  travels 
informs  us,  that  the  houfes  in  Potfdam  are  flill  finer 
than  thofe  of  Berlin  ;  but  like  them  they  are  inhabited 
only  by  perfons  of  the  lower  and  middling  ranks. 

POTT  (Percival),  was  born  in  London  in  1713.  He 
received  the  firft  rudiments  of  his  education  at  a  private 
fchool  at  Darne  in  Kent ;  and  became  an  apprentice 
to  Mr  Nourfe,  one  of  the  furgeons  of  St  Bartholo¬ 
mew’s  hofpital ;  of  which  hofpital,  in  1744-5,  he  was 
eledled  an  alfiftarit  furgeon,  and  in  1749  appointed  one 
of  the  principal  furgeons.  In  1746,  he  married  the 
daughter  of  Robert  Cruttenden,  Efq.  His  firft  pub¬ 
lication  is  faid  to  have  been  planned  in  1756,  during 
his  confinement  in  confequence  of  a  compound  fra&ure 
of  the  leg  :  from  that  time,  his  pen  was  feldom  long 
unemployed.  His  practice  and  his  reputation  were 
mow  rapidly  indreafing  :  in  1764,  he  was  ele&ed  a  fel¬ 
low  of  the  Royal  Society  ;  and  afterward  was  compli¬ 
mented  with  honorary  diplomas  from  the  Royal  Col¬ 
leges  of  Surgeons  at  Edinburgh  and  in  Ireland.  In 
1787,  he  refigned  the  office  of  furgeon  to  St  Bartho¬ 
lomew’s  hofpital,  (i  after  having  ferved  it  (as  he  ufed 
to  fay),  man  and  boy,  half  a  century  and  on  the  2 2d 
of  December  1788,  after  an  illnefs  of  eight  days,  he 
expired. 

“  The  labours  of  the  greateft  part  of  his  life  (fays 
Mr  Earle,  who.  publifhed  his  Chirurgical  works),  were 
without  relaxation  ;  an  increafmg  family  required  his 
utmoft  exertion  :  of  late  years  he  had  a  villa  at  Neaf- 
den  ;  and  in  the  autumn  ufually  paffed  a  month  at 
Bath,  or  at  the  fea-fide.  Thus,  though  he  gathered, 
as  he  expreffed  it,  fome  of  the  fruit  of  the  garden 
which  he  had  planted  as  he  went  along,  and  always 
lived  in  a  generous  and  hofpitable  manner,  at  the  fame 
time  beftowing  on  four  fons  and  four  daughters  a  libe¬ 
ral  and  necefiarily  expenfive  education,  and  applying 
large  fums  to  their  eftablifhment  during  his  lifetime, 
he  left  an  ample  provifion  for  them  at  his  deceafe.  A- 
mong  his  papers  was  found,  what  he  had  often  men¬ 
tioned,  a  fmall  box,  containing  a  few  pieces  of  money, 
being  the  whole  which  he  ever  received  from  the  wreck 
of  his  father’s  fortune.  With  this  was  depofited  an 
exa<ft  account  of  every  individual  fee  which  a  long 
life  of  bufinefs  had  produced— abundant  evidence  of 
well  fpent  time,  and  the  induftrious  application  of  abi¬ 


lities,  to  which  the  res  angujla  domi>  at  the  commence-  Potfeef, 
ment,  probably  abted  more  powerfully  as  an  incentive  P°ttery’  J 
than  as  an  obftacle.” 

POTTER  (Chriftopher),  a  learned  Englifli  divine, 
was  born  in  1591?  and  bred  at  Oxford.  In  1633,  he 
publifhed  his  “  Anfwer  to  a  late  Popilh  Plot,”  intitlcd 
Chanty  mlftaken,  which  he  wrote  by  fpecial  order  of 
King  Charles  I.  whofe  chaplain  he  was.  In  1634,  he 
was  promoted  to  the  deanery  of  Worcefler ;  and,  in 
1640,  was  conftituted  vice-chancellor  of  the  univerfity 
of  Oxford,  in  the  execution  of  which  office  he  met  with 
fome  trouble  from  the  members  of  the  long  parliament. 

Upon  breaking  out  of  the  civil  wars,  he  fent  all  his 
plate  to  the  king,  declaring,  “  that  he  would  rather, 
like  Diogenes,  drink  in  the  hollow  of  his  hand,  than 
that  his  majefty  fnould  want and  he  afterwards 
fuffered  much  for  the  royal  caufe.  In  confideration  of 
this  he  was  nominated  to  the  deanery  of  Durham  in 
1646,  but  was  prevented  from  being  infialled  by  his 
death,  which  happened  about  two  months  after.  He 
was  a  perfon  learned  and  religious,  exemplary  in  his 
converfation,  courteous  in  his  carriage,  of  a  fvveet  and 
obliging  nature,  and  of  a  comely  prefence.  He  was  re* 
markable  in  his  charity  to  the  poor* 

Potter  (Dr  John),  archbifiiop  of  Canterbury,  was 
the  fon  of  a  linen-draper  at  Wakefield  in  Yorkfhire, 
where  he  was  born  about  the  year  1674.  He  ftudied 
at  Univerfity  college,  Oxford ;  '  and  at  19  publifhed 
Variantes  leftiones  £3*  not  a  ad  Plutarchi  llBriim  de  audiendts 
poetis  ;  &  ad  Ba fil'd  magni  orationem  ad juvenes ,  quomodo 
cum  fruftu  legere  pojjlnt  Gr decorum  Ubros,  8vo,  1693.  In 
1697,  came  out  his  edition  of  Lycophron ,  in  folio  ; 
which  is  reckoned  the  beft  of  that  obfeure  writer:  foon 
after,  he  publifhed  his  Antiquities  of  Greece ,  2  vols  8vo. 

Thefe  works  eftabliflied  his  literary  reputation,  and  en* 
gaged  him  in  a  correfpondence  with  Grasvius  and  other 
learned  ^foreigners.  In  170 6,  he  was  made  chaplain 
to  the  queen  ;  in  1715,  bifhop  of  Oxford  ;  and  in  1737* 
he  fucceeded  archbifiiop  Wake  in  the  fee  of  Canter¬ 
bury  ;  which  high  ftation  he  fupported  with  much  dig¬ 
nity  until  his  death  in  1747.  He  was  a  learned  and 
exemplary  churchman  ;  but  not  of  an  amiable  difpo- 
fition,  being  but  too  ftrongly  tindtiired  with  the  pride 
of  office  ;  nor  is  it  to  his  credit  that  he  difinherited  his 
eldeft  fon  for  marrying  below  his  rank  in  life.  His 
i6  Theological  works,  containing  fermons,  charges,  dif* 
courfts  on  church-government,  and  divinity  ledlures,” 
were  printed  at  Oxford,  in  3  vols,  8vo,  1753. 

POTTERY,  the  manufa&ure  of  earthen-ware,  or 
the  art  of  making  earthen  vefiels.  See  DFLFT-lVarc$ 
SroNE-Ware ,  and  Porcelain,  &c. 

The  wheel  and  lathe  are  the  ciiief  and  almoft  the 
only  inftruments  in  pottery :  the  firft  for  large  works, 
and  the  laft  for  fmall.  The  potter’s  wheel  confifts  prin¬ 
cipally  in  the  nut,  which  is  a  beam  or  axis,  whofe  foot 
or  pivot  plays  perpendicularly  on  a  free-ftone  foie  or 
bottom.  From  the  Tour  corners  of  this  beam,  which 
does  not  exceed  two  feet  in  height,  arife  four  iron 
bars,  called  the  fpokts  of  the  wheel ;  which  forming  dia¬ 
gonal  lines  with  the  beam,  defeend,  and  are  faftened 
at  bottom  to  the  edges  of  a  ftrong  Wooden  circle,  four 
feet  in  diameter,  perfectly  like  the  felloes  of  a  coach- 
wheel,  except  that  it  has  neither  axis  nor  radii,  and 
is  only  joined  to  the  beam,  which  ferves  it  as  an  axi* 
by  the  iron-bars.  The  top  of  the  nut  is  flat,  of  a  cir- 
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Pot  wry  eular  figure,  and  a  foot  in  diameter  :  and  on  this  is  laid  able  to  railing  them, 
the  clay  which  is  to  be  turned  and  fafhioned.  The 
f  wheel  thus  difpofed  is  encompaffed  with  four  lides  of 
four  different  pieces  of  wood  fattened  on  a  wooden 
frame;  the  hind-piece,  which  is  that  on  which  the 
workman  fits,  is  made  a  little  inclining  towards  the 
wheel ;  on  the  fore-piece  are  placed  the  prepared  earth ; 
on  the  fide-pieces  he  refts  his  feet,  and  thefe  are  made 
inclining  to  give  him  more  or  lefs  room.  Having  pre¬ 
pared  the  earth,  the  potter  lays  a  round  piece  of  it  on 
the  circular  head  of  the  nut,  and  fitting  down  turns 
the  wheel  with  his  feet  till  it  has  got  the  proper  velo¬ 
city  ;  then,  wetting  his  hands  with  water,  he  preffes 
liis  hft  or  his  fingers-ends  into  the  middle  of  the  lump, 
txiid  thus  forms  the  cavity  of  the  veffel,  continuing  to 
widen  it  from  the  middle ;  and  thus  turning  the  infide 
into  form  with  one  hand,  while  he  proportions  the  out- 
fide  with  the  other,  the  wheel  conftantly  turning  all  the 
while,  and  he  wetting  his  hands  from  time  to  time. 

When  the  veffel  is  too  thick,  he  ufes  a  flat  piece  of 
iron,  fomewhat  fharp  on  the  edge,  to  pare  off  what  is 
redundant ;  and  when  it  is  finifhed,  it  is  taken  off 
from  the  circular  head  by  a  wire  paffed  under  the  veffel. 

The  potter’s  lathe  is  alfo  a  kind  of  wheel,  but  more 
fnnple  and  flight  than  the  former:  its  three  chief  mem- 


P  o 

See  Smith's 


u 


Wealth  of  Nations ,  PouladufF 
Poultry. 


bers  are  an  iron  beam  or  axis  three  feet  and  a  half 
high,  and  two  feet  and  a  half  diameter,  placed  horizon¬ 
tally  at  the  top  of  the  beam,  and  ferving  to  form  the 
veffel  upon  :  and  another  larger  wooden  wheel,  all  of  a 
piece,  three  inches  thick,  and  two  or  three  feet  broad, 
fattened  to  the  fame  beam  at  the  bottom,  and  parallel 
To  the  horizon.  The  beam  or  axis  turns  by  a  pivot  at 
the  bottom  in  au  iron  fiand.  The  workman  gives  the 
motion  to  the  lathe  with  his  feet,  by  pufhing  the  great 
wheel  alternately  with  each  foot,  kill  giving  it  a  great¬ 
er  or  letter  degree  of  motion  as  his  work  requires.  They 
work  with  the  lathe  with  the  fame  inftruments,  and 
after  the  fame  manner,  as  with  the  wheel.  The  mould¬ 
ings  are  formed  by  holding  a  piece  of  wood  or  iron 
cut  in  the  form  of  the  moulding  to  the  veffel,  while 
the  wheel  is  turning  round  ;  but  the  feet  and  handles 
are  made  by  themfelves  and  fet  on  with  the  hand  ;  and 
if  there  be  any  fculpture  in  the  work,  it  is  ufually  done 
in  wooden  moulds,  and  ftuck  on  piece  by  piece  on  the 
out  fide  of  the  veffel.  For  the  glazing  of  the  work,  fee 
Glazing. 

POTTLE,  an  Englifh  meafure  containing  two 
quarts. 

POVERTY  fignifies  indigence  or  want  of  riches, 
and  has  been  the  lot  of  a  large  portion  of  men  in  eveiy 
age.  Whether,  on  the  whole,  it  has  been  productive 
©f  good  or  bad  confequences,  has  been  difputed.  In  a 
moral  view,  perhaps  it  has  been,  on  the  whole,  ufeful, 
as  adverfity  is  in  general  more  conducive  to  virtue  than 
profperity,  which  too  often  leads  to  luxury  and  vice.- — 
Sometimes,  however,  poverty  has  had  a  baneful  effect 
upon  the  mind,  and  has  prompted  men  to  commit  very 
inhuman  actions  ;  but  this  in  civilized  communities  very 
feldom  occurs.  In  a  political  view,  poverty  is  thought 
by  fome  to  be  hurtful;  Raynal  thinks  it  is  a  check 
to  population,  (fee  his  Hiftory,  voh  vi.  p.  471-)  >  and 
X)r  Smith  fo  far  agrees  with  him ;  for  though  he  afferts, 
and  indeed  groves,  that  poverty  is  no  check  to  the  pro- 
duCfioq  of  children,  he  allows  it  to  be  very  unfavour 


vcl.  i.  p.  1 1 9,  &c.  See  alfo  Poor. 

POULADUFF,  two  remarkable  great  holes  in  the  „ 
ground,  about  a  mile  weft  of  Rofs,  in  the  county  of 
Cork,  and  province  of  Munfter,  in  Ireland,  Bo  yards* 
deep,  in  which  the  fea  flows  by  fubterraneous  paffages. 
They  arc  called  Eaft  and  Weft  Pouladujf ;  one  is  on 
the  lands  of  Downeen,  and  the  other  on  Tralong. 

POULTICE,  a  fort  of  medicine,  called  alfo  a  cat  a - 
plafm .  See  Cataplasm  a. 

POULTRY,  all  kind  of  domeftic  birds  brought  up 
in  yardsj  as  cocks,  hens,  capons,  ducks,  turkeys,  &c. 

Almoft,  if  not  all  the  domeftic  birds  of  the  poultry 
kind  that  we  maintain  in  our  yards  are  of  foreign  ex¬ 
traction  :  but  there  are  others  to  be  ranked  in  this  clafs 
that  are  as  yet  in  a  ftate  of  nature,  and  perhaps  only- 
wait  till  they  become  fufficiently  fcarce  to  be  taken, 
under  the  care  of  man  to  multiply  their  propagation. 
It  will  appear  remarkable  enough,  if  we  confider  how 
much  the  tame  poultry  which  we  have  imported  front 
diftant  climates  has  increafed,  and  how  much  thofc 
wild  birds  of  the  poultry  kind  that  have  never  yet  been 
taken  into  keeping  have  been  diminifhed  and  deftroy- 
ed.  They  are  all  thinned  ;  and  many  of  the  fpecies*. 
efpecially  in  the  more  cultivated  and  populous  parts  of 


the  kingdom,  are  utterly  unfeen. 

Under  birds  of  the  poultry  kind  may  be  ranked  all 
thofe  that  have  white  flefh,  and,  comparatively  to  their 
heads  and  limbs,  have  bulky  bodies.  They  are  furnifh- 
ed  with  fhort  ftrong  bills  for  picking  up  grain,  which 
is  their  chief  and  often  their  only  fuftenance.  Their 
wings  are  fhort  and  concave  ;  for  which  reafon  they  are 
not  able  to  fly  far.  They  lay  a  great  many  eggs ;  and 
as  they  lead  their  young  abroad,  the  very  day  they  are 
hatched,  in  queft  of  food,  which  they  are  fhown  by* 
the  mother,  and  which  they  pick  up  for  themfelves, 
they  generally  make  their  nefts  on  the  ground.  T  he 
toes  of  all  thefe  are  united  by  a  membrane  as  far  as  the 
firft  articulation,  and  are  then  divided. 

Under  this  clafs  we  may  therefore  render  the  com¬ 
mon  cock,  the  peacock,  the  turkey,  the  pintada  or  Gui¬ 
nea  hen,  the  pheafant,  the  buftard,  the  grous,  the  part¬ 
ridge,  and  the  quail.  They  all  bear  a  ftrong  fimilitude 
to  each  other,  being  equally  granivorous,  flefhy,  and 
delicate  to  the  palate.  They  are  among  birds  what 
beafts  of  pafture  are  among  quadrupeds,  peaceable  te¬ 
nants  of  the  field,  and  fhunning  the  thicker  parts  of 
the  foreft,  that  abound  with  numerous  animals  who 
carry  on  unceafmg  hoftilities  againft  them. 

As  nature  has  formed  the  rapacious  clafs  for  war,  fo 
{he  feems  equally  to  have  fitted  thefe  for  peace,  reft, 
and  fociety.  Their  wings  ai^e  but  fhort,  fo  that  they 
are  ill  formed  for  wandering  from  one  region  to  ano¬ 
ther:  their  bills  are  alfo  fhort,  arid  incapable  of  an- 
noying  them  oppofers  :  their  legs  are  ftrong  indeed  ; . 
but  their  toes  are  made  for  fcratching  up  their  food, 
and  not  for  holding  or  tearing  it.  Thefe  are  fuf- 
ficient  indications  of  their  harmlefs  nature  ;  while  their 
bodies,  which  are  fat  and  flefhy,  render  them  unwieldy 
travellers,  and  incapable  of  ftraying  far  from  each  other. 

Accordingly,  we  find  them  chiefly  in  -fociety  :  they 
live  together  :  and  though  they  may  have  their  dis¬ 
putes,  like  all  other  animals,  upon  fome  occasions 
yet,  when  kept*  in  the  fame  diftrift,  or  fed  in  the 

fame 
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fame  yard,  they  learn  the  arts  of  fubordmatian  ;  and,  boin  in 
in  pioportion  as  each  knows  his  flrength,  he  feldom 
tries  a  fecond  time  the  combat  where  he  has  once  been 

vvorfted.  ,  , 

In  this  manner,  all  of  this  kind  feem  to  lead  an  in 
dolcnt  voluptuous  life.  As  they  are  furnifhed  internal¬ 
ly  with  a  very  ftrong  ftomach,  commonly  called  a  giz- 
, [art),  fo  their  voracioufnefs  fcarce  knows  any  bounds. 

If  kept  in  clofc  captivity,  and  feparated  from  all  their 
former  companions,  they  have  ftill  the  pleafure  of  eat¬ 
ing  left  ;  and  they  foon  grow  fat  and  unwieldy  in  their 
pnfon.  To  fay  tliis  more  Amply,  many  of  the  wilder 
fpccies  of  birds,  when  cooped  or  caged,  pine  away,  grow 


gloomy,  and  fome  refufe  all  fuftenance  whatever  ;  none 
except  thofe  of  the  poultry  kind  grow  fat,  who  feern  to 
lofe  all  remembrance  of  their  former  liberty,  fatisGed  with 
indolence  and  plenty. 

POUNCE,  gum  fandarach  pounded  and  fitted  very 
fine,  to  rub  on  paper,  in  order  to  preferve  it  from 
finking,  and  to  make  it  more  fit  to  write  upon. 

Pounce,  is  alfo  a  little  heap  of  charcoal  dull,  m- 
clofed  in  a  piece  of  muflin  or  fome  other  open  ftuff,  to 
be  paffed  over  holes  pricked  in  a  work,  in  order  to 
mark  the  lines  or  defigns  thereof  on  paper,  filk,  &c. 
placed  underneath  ;  which  are  to  be  afterwards  fimfhed 
with  a  pen  and  ink,  a  needle,  or  the  like.  This  kind 
e>f  pounce  is  much  ufed  by  embroiderers,  to  transfer 
their  patterns  upon  fluffs  ;  by  lace-makers,  and  fome- 
times  alfo  by  engravers.  . 

Pounces,  in  falconry,  the  talons  or  claws  ot  a  bird 

of  prey.  , 

POUND,  aftandard-weight ;  for  the  proportion  and 
fubdivifions  of  which,  fee  the  article  Weight. 

Pound  alfo  denotes  a  money  of  account;  fo  called, 
becaufe  the  ancient  pound  of  filver  weighed  a  pound 

Pound,  among  lawyers,  denotes  a  place  of  flrength, 
in  which  to  keep  cattle  that  are  diftrained,  or  put  in 
for  trefpafs,  until  they  are  replevied  or  redeemed. 

POUNDAGE,  a  fubhdy  of  I2  d.  in  the  pound, 
granted  to  the  crown  on  all  goods  and  merchandizes 
exported  or  imported ;  and  it  by  aliens,  one  penny 

POURPRESTURE,  in  law,  is  a  wrongful  melo- 
fure,  or  incroachment  upon  another  perfon’s  property. 

POURSUIVANT,  or  Pursuivant,  in  heraldry, 
the  lowed  order  of  officers  at  arms. — They  are  proper¬ 
ly  attendants  on  the  heralds  when  they  marlhal  pub¬ 
lic  ceremonies.  Of  thefe  in  England  there  were  for¬ 
merly  many ;  but  at  prefent  there  are  only  four,  viz- 
blue-mantle,  rouge-crofs,  rouge-dragon,  and  port-cul- 
lice.  In  Scotland  there  is  only  one  king  at  arms,  who 
is  ft  vied  Lyon  ;  and  has  under  him  no  lefs  than  fix  he¬ 
ralds,  as  many  purfuivants,  and  a  great  many  meffengers 

at  arms.  See  Lyon.  . 

POURVEYANCE,  or  Purveyance,  m  law,  the 
providing  corn,  fuel,  viftuals,  &c.  for  the  king’s  houfe- 
ho'd  ;  and  hence  the  officer  who  did  -o  was  termed 
tom  veyor.  As  feveral  offences  were  committed  by  thele 
officera,  it  was  enafted  by  flat.  12.  Car.  II.  that  no 
perfon,  under  colour  of  pourveyance,  (hall  take  any 
timber,  cattle,  corn,  &c.  from  any  fubjea  without  Ins 
free  confent,  or  without  a  juft  appraifement  and  paying 

for  the  fame.  .  . 

POUSSIN  (Nicholas),  an  eminent  French  painter, 
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...  1594,  at  Andel,  a  little  city  in  Normandy, 
where  his  father  was  of  noble  extraction,  but  boin  to  a 
fmall  eftate.  He  was  inftru&ed  for  a  few  months  by 
one  Ferdinand  Elle,  a  portrait-painter,  and  afterwards 
fpent  a  month  with  L’Allemant ;  but  finding  thefe  ar- 
tifts  not  likely  to  improve  him  fuitably  to  his  defires, 
he  firft  ftudied  the  paintings  of  the  bell  mailers,  and 
then  hallened  to  finilh  a  few  pieces  lie  was  engaged  in, 
and  travelled  to  Italy.  Here  he  devoted  almoft  his 
whole  attention  to  the  ftudy  of  antique  Hatties  and  bas 
reliefs  ;  which  was  probably  the  caufe  of  his  want  of 
knowledge  in,  and  taile  for,  the  art  of  colouring.  Be¬ 
ing  invited  back  to  Paris  by  Louis  XIII.  who  affign- 
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ed  him  a  penfion  with  lodgings  in  the  Thuillenes,  he 
painted  for  prince  Juftiniani  an  hiftorical  picture  re- 
prefenting  Herod’s  cruelty;  an  admirable  compofition, . 
in  which  he  gave  fuch  expreffion  to  every  character,  as 
could  not  fail  to  Alike  the  beholder  with  terror  and 
pity:  he  then  laboured  for  feveral  years  on  the  cele¬ 
brated  pictures  of  the  feven  facrameuts  of  the  Romilh  • 
church.  But  none  of  Pouffin’s  defigns  have  been  more 
generally  admired  than  that  of  the  death  of  Genna- 
nicus  ;  which  would  have  gained  liim.  immortal  honour 
if  he  had  never  painted  another  picture.  He  began  the 
labours  of  Hercules  in  the  galleryr  of  the  Louvre  j  but 
the  faCtion  of  Vouet’s  fchool  railing  at  him  and  his 
performances,  put  him  fo  out  of  humour  with  his  own 
country,  that  he  returned  to  Rome,  where  lie  died  in 
1 665.  He  never  went  beyond  eafel-pieces,  for  which 
he  had  a  perpetual  demand  ;  and  hi3  method  was  to  .fix 
the  price  he  expeCted  on  the  back  of  the  canvas,  which 
was  readily  paid. 

Poussin  (Gafpar).  This  painter,  whofe  real  name 
was  Dugbet,  was  born  at  Paris  in  1600;  and  was  in¬ 
duced  to  travel  to  Rome,  not  only  from  a  love  to  the  ' 
art  of  painting,  but  alfo  to  vifit  hi3  After,  who  was  mar- 
ried  to  Nicholas  Pouffin.  Sandrart  fays  that  Gafpar 
was  employed  at  firft  only  to  prepare  the  pallet,  pen¬ 
cils,  and  colours,  for  Nicholas;  but  by  the  precepts  and 
example  of  that  excellent  mailer,  gradually  rofe  to  the 
higheft  reputation,  and  is  undoubtedly  one  .of  the  beft 
landfcape-painters  that  ever  appeared.  It  is  generally 
thought  that  no  painter  ever  ftudied  nature  to  better 
purpofe,  or  reprefented  the  effeCts  of  land-ftorms  more 
happily,  than  Gafpar  ;  all  his  trees  {how  a  natural  de¬ 
gree  of  agitation,  every  leaf  being  in  motion ;  his 
feenes  are  all  beautifully  chofen,  as  are  the  fites  of  his 
buildings.  He  defigned  human  figures  but  very  indif¬ 
ferently  ;  for  which  reafon  he  frequently  prevailed  on 
Nicholas  to  paint-them  for  him  ;  and  they  were  always 
introduced  with  the  utmoft  propriety.  While  he  con¬ 
tinued  at  Rome  he  dropped  his  own  name,  and  affumed- 
that  of  his  brother-in-law  and  benefaCtor,  by  which  only 
he  is  at  prefent  known.  He  died  in  1662.. 

POWDER,  in  pharmacy,  a  dry  medicine  well  bro¬ 
ken,  e idler  in  a  mortar  by  grinding  or  by  fome  chemi¬ 
cal  operation. 

Gun-PoirDBK.  See  Gunpowder.  See  alfo  Obfer- 
vations  on  Gunpowder  in  the  Iriih.  Tranfaflions  1788, 
p.  07.  clafs  Science,  by  Mr  Napier.  . 

Pon  DSR-CheJ}c,  •  certain  fmall  boxes  charged  with- 
powder  and  a  quantity  of  old  nails  or  fplmters  of  iron, 
and  faftened  occafionally  on  the  deck  and  fides  of  a~ 
(hip,  in  order  to  be  difeharged.  on  an  enemy  who  at¬ 
tempts  to  feize  her  by  boarding.  Thefe  cafes  are  ufu- 
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rom  12  to  1 8  inches  in  length,  and  about  eight 
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slly  fi'Olu  *  .  >•«  • "  * - —  -----o'  — 

or  ten  in  breadth,  having  their  outer  or  upper  part  ter- 
minating  in  an  edge.  They  are  nailed  to  feveral  places 
of  the  quarter-deck  and  bulk-head  of  the  waift,  ha¬ 
ving  a  train  of  powder,  which  communicates  with  the 
inner  apartments  of  the  fhip,  fo  as  to  be  fired  at  plea- 
fure  to  annoy  the  enemy.  They  are  particularly  uied 
in  merchant-fliips  which  are  furnifhed  with  clofe-quar- 
ters  to  oppofe  the  boarders.  * 

Po  jvd er-  Magazine,  a  bomb-proof  arched  building,  to 
contain  powder  in  fortified  places. 

Powder  for  the  Hair .  The  belt  fort  is  (larch  well 
pounded  and  fifted,  and  generally  prepared  with  fome 

perfume.  ■*  , 

James's  Powder.  'See  JamePs  Powder *  In  the 
Pliilofophica!  Tranfadlions  for  1791,  p.  31?*  t^ere  j8 
a  paper  by  Dr  Pearfon,  containing  experiments  and  ob- 
iervations  on  James’s  powder.  Dr  Pearfon  fays,  it  was 
originally  a  patent  medicine ;  but  it  is.  well  known  that 
it  cannot  be  prepared  by  following  the  directions  of  the 
fpecification  in  the  court  of  chancery.  His  obfervations 
and  experiments,  therefore,  he  thinks,  rnay  ^^plnin  the 
nature  and  manner  of  preparing  this  medicine,  and  per¬ 
haps  may  extend  the  hiflory  of  antimony.  The  refult 
of  the  whole,  in  Dr  Pearfon’s  own  words,  is  as  follows  : 

1 .  James’s  powder  confifls  of  phofplionc  acid,  lime* 
and  antimonial  calx  ;  with  a  minute  quantity  of  calx  of 
iron,  which  is  confidered  to  be  an  accidental  fubflance. 
2.  Either  tliefe  three  eflential  ingredients  are  united 
with  each  other,  forming  a  triple  compound,  or  phofpho¬ 
rated  lime  is  combined  with  the  antimonial  cafx,  compo- 
fing  a  double  compound  in  the  proportion  of  about  57 
parts  of  calx  and  43  parts  of  phofphorated  lime.  3.  This 
antimonial  calx  is  different  from  any  other  known  calx 
of  antimony  in  feveral  of  its  chemical  qualities.  About 
three-fourths  of  it  are  foluble  in  marine  acid,  and  afford 
Algaroth  powder ;  and  the  remainder  is  not  foluble  in 
this  menflrunm,  and  is  apparently  vitrified.  It  alfo  ap¬ 
pears,  that  by  calcining  together  bone-afhes,  that  is, 
phofphorated  lime  and  antimony  in  a  certain  propor¬ 
tion,  and  afterwards  expofing  the  mixture  to  a  white 
heat,  a  compound  was  formed,  confiding  of  antimonial 
calx  and  phofphorated  lime  in  the  fame  proportion,  and 
poffeffing  the  fame  kind  of  chemical  properties  as  James’s 
powder. 

POWDIKE,  in  the  fens  of  Norfolk  and  Ely.  By  flat. 
22  Hen.  VIII.  c.  1 1.  perverfely  to  cut  down  and  deflroy 
the  powdike  in  the  fens  of  Norfolk  and  Ely  is  felony. 
See  Blackftone's  Commentaries ,  vol.  iv.  p.  243. 

POWER,  has  been  defined  the  faculty  of  doing  or  dif¬ 
fering  any  thing.  Power,  therefore,  is  two-fold,  viz.  con¬ 
fidered  as  able  to  make,  or  able  to  receive,  any  change; 
the  former  whereof  may  be  called  aflive,  and  the  latter 
pajfive,  power:  but  this  diflin&ion  is  improper.  See  Me¬ 
taphysics,  n°  1 16. 

Power,  in  mechanics,  denotes  any  force,  whether 
of  a  man,  a  horfe,  a  fpring,  the  wind,  water,  &c.  which, 
being  applied  to  a  machine,  tends  to  produce  motion. 

Power,  in  law,  dignifies  in  general  a  particular  au¬ 
thority  granted  by  any  perfon  to  another  to  reprefent 
him,  or  to  a£t  in  his  flead'. 

POWERS,  in  arithmetic  and  algebra,  are  nothing 
but  the  produ&s  arifing  from  the  continual  multiplica¬ 
tions  of  a  number  or  quantity  into  itfelf.  See  Alge- 
£& a  and  Arithmetic, 


See  Med!- 


See  Inoculation,  and  Medicine, 
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POX,  French-Po X,  or  Lues  Venerea . 
cine,  n°  350. 

.  SmalLPox* 

n°  222 — 226.  . 

POYNlNG’s  LAW,  an  a&  of  parliament  made  in 
Ireland  under  Henry  VII.  whereby  all  the  flatutes  of 
force  in  England  were  made  of  force  in  Ireland ;  which 
before  that  time  they  were  not.  — Nor  are  any  now  in 
force  there  made  in  England  fince  that  time. 

The  law  took  its  name  from  Sir  Edward  Poyning, 
lord-lieutenant  of  that  kingdom  at  the  time  of  its  ma¬ 
king.  See  Ireland,  nd  46. 

POZZOLANA.  See  Puzzola  na. 

PRACTICE,  in  arithmetic.  See  there,  n°  16. 

&c.  .  4 

Gim-PRJCTiCF.y  in  military  education.  In  the  fpnng, 
as  foon  as  the  weather  permits,  the  exercife  of  the  great 
guns  begins,  with  an  intention  to  fhow  the  gentlemen 
cadets  at  the  royal  military  academy  at  Woolwich,  and 
private  men,  the  manner  of  laying,  loading,  pointing, 
and  firing  the  guns.  Sometimes  iuflruments  are  ufed 
to  find  the  centre  line,  or  two  points,  one  at  the  breech, 
the  other  at  the  muzzle,  which  are  marked  with  chalk, 
and  whereby  the  piece  is  dire&ed  to  the  target :  then 
a  quadrant  is  put  into  the  mouth  to  give  the  gun  the 
required  elevation,  which  at  firfl  is  guefled  at,  accord¬ 
ing  to  the  diftance  the  target  is  from  the  piece.  When 
the  piece  has  been  fired,  it  is  fponged  to  clear  it  from 
any  dufl  or  fparks  of  fire  that  might  remain  in  the 
bore,  and  loaded :  then  the  centre  line  is  found  as  be¬ 
fore  ;  and  if  the  fliot  went  too  high  or  too  low,  to  the 
right  or  to  the  left,  the  elevation  and  trail  are  altered 
accordingly.  This  pradlice  continues  morning  and 
evening  for  about  fix  weeks,  more  or  lefs  according  as 
there  are  a  greater  or  lefs  number  of  recruits.^  In  the 
mean  time  others  are  fhown  the  motions  of  quick-firing 
with  field-pieces. 

Mortar- Practice,  generally  thus.  A  line  of  1500 
or  2000  yards  is  meaiured  in  an  open  fpot  of  ground 
from  the  place  where  the  mortars  Hand,  and  a  flag  fix¬ 
ed  at  about  300  or  500  yards  :  this  being  done,  the 
ground  where  the  mortars  are  to  be  placed  is  prepared 
and  levelled  with  fand,  fo  that  they  may  lie  at  an  ele¬ 
vation  of  45  degrees  ;  then  they  are  loaded  with  a 
fmall  quantity  of  powder  at  firfl,  which  is  increafed 
afterwards  by  an  ounce  every  time,  till  they  are  load¬ 
ed  with  a  full  charge  ;  the  times  of  the  flights  of  the 
{hells  are  obferved,  to  determine  the  length  of  the  fuzes. 
The  intention  of  this  pra&ice  is,  when  a  mortar  bat¬ 
tery  is  railed  in  a  fiege,  to  know  what  quantity  of 
powder  is  required  to  throw  the  (hells  into  the  works 
at  a  giv^n  diilance,  and  to  cut  the  fuzes  of  a  jufl 
length,  that  the  fhell  may  burfl  as  foon  as  it  touches  the 
ground. 

PRiEMUNIRE,  in  law,  is  taken  either  for  a  writ 
fo  called,  or  for  the  offence  whereon  the  writ  is  grant¬ 
ed  ;  the  one  may  be  underflood  by  the  other. —  I  he 
church  of  Rome,  under  pretence  of  her  fupremacy 
and  the  dignity  of  St  Peter’s  chair,  took  on  her  to  be- 
flow  moft  of  the  ecclefiaflical  livings  of  any  worth  in 
England,  by  mandates,  before  they  were  void  ;  pre¬ 
tending  therein  great  care  to  fee  the  church  provided 
of  a  fucceflor  before  it  needed.  Whence  thefe  man¬ 
dates  or  bulls  were  called  gratis  expeftativa,  or  provi - 
/zones  ;  whereof  fee  a  learned  difeourfe  in  Duarenus  de 
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lenefciis,  lib  3.  cap.  1.  Thcfe  pfbvjfw™  were  To 
common,  that  at  laft  Edward  I.  not  dtgeftmg  fo  m- 
’  tolerable  an  encroachment,  in  the  35th  year  of  his -reign 
made  a  ftatute.  againft  papal  provilions,  which,  accord¬ 
ing  to  Sir  Edward  Coke,  is  the  foundation  of  all  the 

fubfequent  ftatutes  of  prxmunire:  J^'ch  is  ranked  as  ^d 'toby  all  fubfequent  flatutes, 

™™e«Tof“h]y,?.rPd™r  U  !'  diminution  of  U  uf.nlly  c.dkd  ,hu  >«<  fgmmU  If  »  Of.  «- 


In  the  writ  for  the  execution  of  all  thefe  flatutes, 
the  words  pramunire  facias  being  ufed  to  command  a 
citation  of  the  party,  have  denominated  in  common 
fpeech,  not  only  the  writ,  but  the  offence  itfelf  of  main¬ 
taining  the  papal  power,  by  the  name  of  pramunire. 
A.nd,  accordingly,  the  next  ftatute  we  {hall  mention, 


Pramu* 
1  »ire. 


the  authority  of  the  crown. 

In  the  weak  reign  of  Edward  II.  the  pope  again 
endeavoured  to  encroach,  but  the  parliament  manfully 
withftood  him  ;  and  it  was  one  of  the  articles  charged 
againft  that  unhappy  prince,  that  he  had  given  adv¬ 
ance  to  the  bulls  of  the  fee  of  Rome.  But  Edw.  III. 
was  of  a  temper  extremely  different ;  and,  to  remedy 
thefe  inconveniences,  firft  by  gentle  means,  he  and  Ins 
nobility  wrote  an  expoftulation  to  the  pope  :  but  re¬ 
ceiving  a  menacing  and  contemptuous  anfwer,  withal 
acquainting  him,  that  the  emperor  (who  a  few  years 
before  at  the  diet  of  Nuremberg,  -A.  I).  1323,  had 
eftablifhed  a  law  againft  provilions),  and  alio  the  king 
of  France,  had  lately  fubmitted  to  the  holy  fee;  the 
king  replied,  that  if  both  the  emperor  and  the  French 
king  Ihould  take  the  pope’s  part,  he  was  ready  to  give 
battle  to  them  both,  in  defence  of  the  liberties  of  tl.e 
crown.  Hereupon  more  (harp  and  penal  laws  were 
devifed  a<rainft  provifors,  which  enaft  feverally,  that 
the  court°of  Rome  (hall  prefent  or  collate  to  no  biftiop- 
ric  or  living  in  England ;  and  that  whoever  d.fturbs 
any  patron  in  the  prefentation  to  a  living  by  virtue  ot 
a  papal  provif.on,  fuch  provifor  (hall  pay  fine  and  ran¬ 
dom  to  the  king  at  his  will,  and  be  imprifoned  till  he 
renounces  fuch  provifion  ;  and  the  fame  puniftiment  is 
inflated  on  fuch  as  cite  the  king,  or  any  of  his  iub- 
je&s,  to  anfwer  in  the  court  of  Rome.  And  when  the 
holy  fee  refented  thefe  proceedings,  and  pope  Urban  V. 
attempted  to  revive  the  vaffalage  and  annualrent  to 
which  king  John  had  fubjeaed  his  kingdom,  it  was 
unanimously  agreed  by  all  the  eftates  of  the  realm  m 
parliament  affembled,  40  Edw.  III.  that  king  John  s 
nonation  was  null  and  void,  being  without  the  concur¬ 
rence  of  parliament,  and  contrary  to  his  coronation- 
oath  ;  and  all  the  temporary  nobility  and  commons  en¬ 
gaged,  that  if  the  pope  (hould  endeavour  by  procefs  or 
otherwife  to  maintain  thefe  ufurpations,  they  would 
refill  and  withftand  him  with  all  their  power. 


tute  16  Richard  II.' c.  5.  which  enacts,  that  whoever 
procures  at  Rome,  or  elfewhere,  any  tranflations,  pre¬ 
cedes,  excommunications,  bulls,  inftruments,  or  other 
things  which  touch  the  king,  againft  him,  his  ciown, 
and  realm,  and  all  perfons  aiding  and  affifting  therein, 
(hall  be  put  out  of  the  king’s  prote&ion,.  their  lands 
and  goods  forfeited  to  the  king’s  ufe,  and  they  (h  ill  be 
attached  by  their  bodies  to  anfwer  to  the  king  and  his 
council  ;  or  procefs  of  pramunire  facias  (hall  be  made 
out  againft  them  as  in  other  cafes  of  provifors. 

By  the  ftatute  2  Henry  IV.  c.  3.  all  perfons  who  ac¬ 
cept  any  provifion  from  the  pope,  to  be  exempt  fiom 
canonical  obedience  to  their  proper  ordinary,  are  alfo 
fubjeaed  to  the  penalties  of  pramunire.  And  this  is 
the  laft  of  our  ancient  ftatutes  touching  this  offence 
the  ufurped  civil  power  of  the  bifhop  of  Rome  being 
pretty  well  broken  down  by  thefe  ftatutes.  as  his  ufurp¬ 
ed  religious  power  was  in  about  a  century  afterwards  : 
the  fpirit  of  the  nation  being  fo  much  raifed  againft 
foreigners,  that  about  this  time,  in  the  reign  of  Hen.  V. 
the  alien  priories,  or  abbeys  for  foreign  monks,  were 
fuppreffed,  and  their  lands  given  to  the  crown.  And 
no  farther  attempts  were  afterwards  made  in  fupport. 
of  thefe  foreign  jurifdiftions.  _ 

This,  then,  is  the  original  meaning  of  the  ottence 
which  we  call  pramunire  ;  viz.  introducing  a  foreign 
power  into  this  land,  and  creating  imperium  m  mperto , 
by  paying  that  obedience  to  papal  procefs  which  con- 
ftitutionally  belonged  to  the  king  alone,  long  before 
the  Reformation  in  the  reign  of  Henry  VIII.  at  which 
time  the  penalties  of  praemunire  were  indeed  extended, 
to  more  papal  abufes  than  before  ;  as  the  kingdom  tl.en 

entirely  renounced  the  authority  of  the  fee  of  Rome, 

though  not  at  all  the  corrupted  doftnnes  of  the  Roman 
church.  And  therefore,  by  the  feveral  ftatutes  of  24 
Hen  VIII.  c.  12.  and  25  Hen.  VIII.  c.  19.  &  21.  to 
appeal  to  Rome  from  any  of  the  king’s  courts,  which 
(though  illegal  before)  had  at  times  been  connived  at 
to  fue  to  Rome  for  any  licence  or  d.fpenfation,  or  to 


*V  In  the  reign  of  Richard  II.  it  was  found  neceffary  ^  “e  ""‘“V  from 'thence;  are  made  liable  to  the 
to  (harpen  and  ftrengthen  thefe  laws,  and  therc.ore  it  Y  J T  And>  ;n  ordef  to  reftore  to  the 

was  ena&ed  by  ftatutes  3  Ric.  II.  c.  3.  and  7  Kic.  II.  P  r  the  nomination  of  vacant  bifhoprics,  and- 

c.  1 2-  firft,  that  no  alien  (hall  be  capable  of  lettmg  his  kmgm >  ettefcM tta  forms>  k  {s  enaaed  b  fta- 

benefice  to  farm  ;  in  order  to  compel  fuch  as  had  crept  Y  yjn.  c>  2G.  that  if  the  dean  and  chapter 

in,  at  lead  to  refide  on  their  preferments  :  and  after-  ^  eleft  the  perfon  named  by  the  king,  or  any 

wards,  that  no  alien  (hould  be  capable  to  be  p refented  or  bjfllop  to  confinn  orconfecrate  him,  they 

to  any  ecclefiaftical  preferment,  under  t  e  P^’)a  Y  ^  fap  within  the  penalties  of  the  ftatutes  of  pranru*- 


the  ftatutes  of  provifors.  By  the  ftatute  12  Rich.  II 
c.  ic.  all  liegemen  of  the  king  accepting  of  a  hving  by 
any  foreign  provifion,  are  put  out  of  the  king  s  pro- 
teaion,  and  the  benefice  made  void.  To  which  the 
ftatute  13  Rich.  II.  ft.  2.  c.  2.  adds  bamflrment  and 
forfeiture  of  lands  and  goods  :  and  by  c.  3.  of  the  fame 
ftatute,  any  perfon  bringing  over  any  citation  or  ex¬ 
communication  from  beyond  fea,  on  account  of  the  ex¬ 
ecution  of  the  foregoing  ftatutes  of  provifors,  (lrall  be 
imprifoned  ;  forfeit  his  goods  and  lands,  and  moreover 
fuffer  pain  of  life  and  meniberv  7 


S  Ml  within  the  penalties  of  the  ftatutes  of  pnenru- 
nire.  Alfo  by  ftatute  5  Eliz.  c.  1.  to  refufe  the  oath 
of  fupremacy  will  incur  the  pains  of  pramunire;  and  to 
defend  the  pope’s  jurifdiaiomn  th.s  realm 
nire  for  the  firft  offence,  and  high  treafon  for  the  fe- 
1  So  too  by  ftatute  13  Eliz.  c.  2.  to  import  any 
esnus  Dei,  croffes7,  beads,  or  other  fuperftitious  things, 
pretended  to  be  hallowed  by  the  bifhop  of  Rome,  and 
tender  the  fame  to  be  ufed ;  or  to  receive  the  fame, 
with  fuch  intent,  and  uot  difeover  the  offender  ;  or  if  a. 
juftice  of  the  peace,  knowing  thereof,  (hall  not  wittun. 


ivrc 
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TrKWH.  I A  days  Sedate  it  to  a  prlvy-counfellor,  they  all  in-  of  a  praemunire 
cur  a  praemunire.  But  importing  or  felling  mafs-books, 
or  other  Popilh  books,  is  by  flat.  3  Jae.  I.  c.  5.  §  25. 
only  liable  to  a  penalty  of  40  s.  Laftly,  to  contribute 
to  the  maintenance  of  a  Jefuit’s  college,  or  any  Popifh 
feminary  whatever  beyond  fea,  or  any  perfon  in  the 
fame,  or  to  contribute  to  the  maintenance  of  any  Jeiuit 


P  R  1 

. .  it.  The  flat.  6  Geo.  I.  c.  1 8.  (enact¬ 
ed  in  the  year  after  the  infamous  South  Sea  project 
had  beggared  half  the -nation)  makes  all  unwarrant-* 
able  undertakings  by  unlawful  fubfcriptions,  then  com* 
monly  known  by  the  name  of  bubbles ,  fubjed  to  the 
penalties  of  a  praemunire.  12.  The  flat.  12  Geo.  Ill- 
c.  1 1.  fubjeds  to  the  penalties  of  the  flatute  of  praemu^ 


Ume  nr  to  contribute  to  the  maintenance  01  any  jcluh.  1  ~  f 

S&V*  17  c- 2' 

”  Th“  6  “SpSt'.  o ?  to  hate  Mc«Lt.  of  Ik  hod,  of  ting  Geo.  II.  »  .t.  b,  that 

thus  tar  tne  pc  v  .  .  •  ._i  ;nn:tll.  nrohihited  to  contrad  matrimony  without  the  con- 


inus  i<ir  uit  v.  r ------  e  .... 

kept  within  the  proper  bounds  of  their  original  lnftitu- 
tion,  the  deprefling  the  power  of  the  pope  :  but  they 
being  pains  of  no  confiderablc  confequence,  it  has  been 
thought  fit  to  apply  the  fame  to  other  heinous  offences; 
fome^of  which  bear  more,  and  fame  lefs,  relation  to  this 
original  offence,  and  fome  no  relation  at  all. 

Thus,  1.  By  the  flatute  1  &  2  Ph.  and  Mar.  c.  3.  to 
moled  the  pofTeflbrs  of  abbey-lands  granted  by  parlia¬ 
ment  to  Henry  VIII.  and  Edward  VI.  is  a  praemunire. 
2.  So  likewife  is  the  offence  of  ading  as  a  broker  or 
agent  in  any  ufurious  contrad  where  above  I  o  per  cent. 
iu t ere d  is  taken,  by  datute  13  Eliz.  c.  10.  3.  To  o  - 

-tain  any  day  of  proceedings,  other  than  by  arreft  of 
judgment  or  writ  of  error,  in  any  fuit  for  a  monopoly, 
Js  likewife  a  prsemunire,  by  flat,  2  1  Jac.  I.  c.  3.  4. 

-  obtain  an  exclufive  patent  for  the  foie  making  or  impor- 
tation  of  gunpowder  or  arms,  or  to  hinder  others  from 
importing  them,  is  alfo  a  praemunire  by  two  ftatutes  s 
the  one  16  Car.  I.  c.  21.  the  other  r  Jac.  II.  c.  8. 
r.  On  the  abolition,  by  ftat.  12.  Car.  II.  c.  24.  of  pur¬ 
veyance,  and  the  prerogative  of  pre-emption,  or  taking 
any  victual,  beads,  or  goods  for  the  king’s  ufe,  at  a 
dated  price,  without  confent  of  the  proprietor,  the  ex- 


ad  prohibited  to  contrad  matrimony  without  the  con-* 
fent  of  the  crown. 

Having  thus  inquired  into  the  nature  and  feveral  fpe- 
cies  of  praemunire,  its  punifhment  may  be  gathered  from 
the  foregoing  datutes,  which  are  thus  fhortly  fummed 
up  by  Sir  Edward  Coke;  “  That,  from  the  convidion, 
the  defendant  fhall  be  out  of  the  king’s  protean,  and 
his  lands  and  tenements,  goods  and  chattels,  forfeited  to 
the  king;  and  that  hig  body  fhall  remain  in  prifan.at 
the  king’s  pkafure,  or  (as  other  authorities  have  it) 
during  life  ;  both  which  amount  to  the  fame  thing,  aa 
the  king  by  his  prerogative  may  any  time  remit  the 
whole,  or  any  part  of  the  punifhment,  except  in  the  cafe 
of  tranfgrefiing  the  flatute  of  habeas  corpus.  Thefe  for¬ 
feitures  here  inflided  do  not^  (by  the  way)  bring  this 
offence  within  our  former  de-  nition  of  Felony  ;  being 
inflided  by  particular  datutes,  and  not  by  the  common 
law.”  But  fo  odious,  Sir  Edward  Coke  adds,  was  thi* 
offence  of  pnemunire,  that  a  man  that  was  attainted  of 
the  fame,  might  have  been  flain  by  any  other  man  with¬ 
out  danger  of  law  ;  becaufe  it  was  provided  by  law, 
that  any  man  might  do  to  him  as  to  the  king’s  enemy; 
and  any  man  may  lawfully  kill  an  enemy.  However, 


ffated  nrice.  without  content  ot  the  proprietor,  tnc  ex-  ana  any  uuu  may  “ - V  JLm  -T.  , 

ertion  of  any  fucb  power  for  the  future  was  declared  to  the  petition  itfelf,  that  it  is  at  any  time  lawful  to  kill 
inkr  the  penal ties^of  prxmunlre.  6.  To  affert,  mall-  an  enemy,  is  by  no  means  tenable  :  it  is  only  lawful,  by 
*  n  A  ta^vifprllv  hv  fneakinn*  or  writing,  that  both  the  law  of  nature  and  nations,  to  kill  him  in  the  heat 

authority  of  bar.,.,  or  for  oeceffar,  f.lf^.c.  And »  ob».« 
without  the  king.  Is  declared  a  prxmunlre  by  flatute  1 3  fuch  favage  and  miftaken  notions,  the^ftatute^y  Eliz 


Car.  II.  c.  I.  7.  By  the  habeas  corpus  ad  alfo,  31 
Car.  II.  c.  2.  it  is  a  praemunire,  and  incapable  of  the 
king’s  pardon,  befides  other  heavy  penalties,  to  fend  any 
fubied  of  this  realm  a  priforter  into  parts  beyond  the 
Teas.  8.  By  the  flatute  iW.&M.  ft*  1.  c.  8.  petfons 
of  18  years  of  age  refilling  to  take  the  new  oaths  of  al¬ 
legiance  as  well  as  fupremacy,  upon  tender  by  the  pro¬ 
per  magiflrate,  are  fubjed  to  the  penalties  of  a  praemu¬ 
nire  ;  and  by  ftatutes  7  Sc  8  W.  Ill-  c.  24.  ferjeants, 
counfellors,  prodors,  attorneys,  and  all  officers  of  courts, 
pradifing  without  having  taken  the  oaths  of  allegiance 
and  fupremacy,  and  fublcribed  the  declaration  againft 
-popery,  are  guilty  of  a  praemunire  whether  the  oaths  be 
tendered  or  not.  9*  By  the  flatute  6  Ann.  c.  7.  to  af¬ 
fert  malicioufly  and  diredly*  by  preaching,  teaching,  or 
advifed  fpeaking,  that  the  then  pretended  prince  of 
Wales,  or  any  perfon  other  than  according  to  the  ads 
of  fettlement  and  union,  hath  any  right  to  the  throne 
of  thefe  kingdoms,  or  that  tlie  king  and  parliament  can¬ 
not  make  laws  to  limit  the  defeent  of  the  crown  ;  fuch 
preaching,  teaching,  or  advifed  fpeaking,  is  a  prjemu- 
iiire  :  as  writing,  printing,  or  publifhing  the  fame  doc¬ 
trines  amounted,  we  may  remember,  to  high  treafon. 
40.  By  ftat  ate  6  Ann.  c.  23.  if  the  affembly  of  peers  of 
Scotland,'  convened  to  eled  their  16  reprefentatives  in 
the  Britifh  parliament,  ftiall  prefume  to  treat  of  any  other 
matter  fave  only  the  eledion,  they  incur  the  penalties* 


c.  i.  provides,  that  it  fhall  not  be  lawful  to  kill  any 
perfon  attainted  in  a  praemunire,  any  law,  flatute,  opi¬ 
nion,  or  expofition  of  law  to  the  contrary  notwithftand- 
ing.  But  ftill  fuch  delinquent,  though  proteded  as  2 
part  of  the  public  from  public  wrongs,  can  bring  no 
adion  for  any  private  injury,  bow  atrocious  foever;  be¬ 
ing  fo  far  out  of  the  prote&ion  of  the  law,  that  it  will 
not  guard  his  civil  rights,  nor  remedy  any  grievance 
which  he  as  an  individual  may  fuffer.  And  no  man* 
knowing  him  to  be  guilty,  can  with  fafety  give  him 
comfort,  aid,  or  relief. 

PR^ENESTE  (anc.  geog.),  a  town  of  Latium,  to 
the  fouth-eaft  of  Rome,  towards  the  territory  of  the 
jEqui ;  a  place  of  great  ftrength.  Famous  for  the  tem¬ 
ple  and  oracle  of  Fortune,  called  Sortes  Prwjlina  (Stra¬ 
bo);  which  Tiberius  wanted  to  deftroy,  but  was  deter¬ 
red  by  the  awfiil  majefty  of  the  place.  From  a  colony 
it  was  raifed  to  a  municipiura  by  Tiberius  (Infcriptions* 
Florus,  A.  Gellius),  on  the  conftderation  of  his  reco¬ 
very  from  a  dangerous  illnefs  near  this  place.  Thither 
the  Roman  emperors  u  ually  retired,  on  account  of  the 
agreeablenefs  of  the  fttuation  (Suetonius).  It  was  a 
very  ancient  city,  with  a  territory  oi  large  extent  (LE 
vy).  f  he  temple  of  Fortune  was  built  in  the  mod 
fumptuous  manner  by  Sylla,  and  the  pavement  was  Mo- 
faic  work  (Pliny).  Concerning  the  Sortes,  there  is  a 
remarkable  paflhge  in  Cicero  ;  who  fays,  that  it  was  all 
% 
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PrafMium  a  mere  contrivance,  in  order  to  deceive,  either  for  the  great  importance 
Prague.'  PurPG^es  ga*n  or  fuperftition.  r,A1  ‘  .1-  . 


The  town  that  has 
fucceeded  it  {lands  low  in  a  valley,  and  is  called  Palef 
trtnuy  in  the  Campania  of  Rome.  E.  Long.  13.  30. 

N.  Lat.  42.  o. 

PRESIDIUM  (Notitia),  a  town  of  the  Cornavii  in 
Britain.  Now  thought  to  be  Warwick  (Camden). — 
Another  of  Corfica  (Antonine),  30  miles  to  the  fouth 
•of  Aleria. — A  third  Praftdium  furnamed  Julium>  in 
Bastica  (Pliny). 

PRETORIA  atjgusta  (Ptolemy),  a  town  ofDa- 
cia.  Now  called  Braffow  by  the  natives,  and  Cronjlat 
by  the  Germans  (Baudrand)  :  a  town  in  Tranfylvania. 
E.  Long.  250.  N1  Lat.  470. — Another  of  the  Salafiii, 
near  the  two  gates  or  defiles  of  the  Alps,  the  Grajse  and 
Bennime  (Pliny)  ;  a  Roman  colony,  fettled  by  Au- 
guflus  after  the  defeat  of  the  Salafiii  by  Terentius  Var- 
ro,  on  the  fpot  where  he  encamped  (Strabo,  Dio  Cafiius, 
Ptolemy),  Situated  on  the  river  Duria  Major.  The 
town  is  now  called  Aojla  or  Aoujl ,  in  Piedmont.  E. 
Long.  7.  14.  N.  Lat.  45.  19. 

PRiETORIUM  (Antonine,  Notitia  Imperii),  a 
toVvn  of  the  Brigantes.  Now  Paterington  (Camden), 
near  the  mouth  of  the  Humber  in  Yorkfhire.  Coventry 
{Talbot). 

-  PRAGMATIC  sanction,  in  the  civil  law,  is  de- 
iined  by  Hottoman  to  be  a  refcript  or  anfwer  of  the 
fovereign,  delivered  by  advice  of  his  council,  to  fome 
college,  order,  or  body  of  people,  upon  confulting  him 
on  fome  cafe  of  their  community.  The  like  anfwer 
given  to  any  particular  perfon  is' called  fimply  refcript . 

The  term  pragmatic  fanBion  is  chiefly  applied  to  a 
fettlement  of  Charles  VI.  emperor  of  Germany,  who, 
in  the  year  1722,  having  no  fons,  fettled  his  hereditary 
dominions  on  his  eldefl  daughter  the  archduchefs  Maria 
Therefa,  which  was  confirmed  by  the  diet  of  the  em¬ 
pire,  and  guaranteed  by  Great  Britain,  France,  the 
£tates-General,  and  moft  of  the  powers  in  Europe.  The 
word  pragmatic  is  derived  from  the  Greek  ■*75flW nego  • 
tium ,  “  bufinefs.” — It  is  fometimes  alfo  called  abfolutcly 
pragmatic ,  to 

PRAGUE,  a  city  of  Bohemia,  and  capital  of  the 
whole  kingdom,  is  fituated  140  4°*  longitude,  and 
50°  5'  of  latitude.  It  {lands  on  both  Tides  the  Moldau, 
over  which  there  is  a  bridge  700  feet  long,  built  of 
large  freeftone.  The  river,  though  of  great  breadth 
here,  is  neverthelefs  fhallow,  and  not  navigable.  On 
both  fides  the  bridge  are  feveral  ilatues,  and  among 
others  that  of  St  John  of  Nepomuck,  whom  king  Wen- 
fel  caufed  to  be  thrown  from  the  bridge  into  the  river, 
for  venturing  to  reprove  him  upon  fome  occafion  y  but 
in  1720  he  was  canonized  as  a  faint,  and  is  at  prefent 
held  in  fuch  veneration  in  Bohemia,  that  all  other  faints 
feem  on  his  account  to  be  forgotten.  Near  the  bridge, 
which  Rands  at  the  upper  part  of  the  city,  the  number 
of  people  is  very  great,  but  the  further  you  go  from 
thence  the  more  defolate  you  find  every  place.  1  he 
city  is  about  three  rjiiles  long  and  two  broad;  tne  num¬ 
ber  of  its  Chriftian  inhabitants  is  faid  to  be  70,000, 
and  of  Jews  about  12,000.  The  principal  branch  of 
its  trade  con  fills  in  brewing  of  beer.  It  is  divided  into 
the  Old  and  the  New  Towns,  and  that  called  the  Small 
fde ;  the  former  lying  on  the  eaft  fide  of  the  Moldau, 
and  the  latter  on  the  weft.  The  whole  is  about  12 
miles  in  circumference.  The  fortifications  are  not  of 
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as  it  may  be  flanked  and  raked  on 


all  fides.  *  However,  the  king  of  Prufila  was  not  able  ~ 
to  make  himfclf  mailer  of  it  in  the  late  war,  though 
he  almoft  deftroyed  it  with  his  bombs,  &c.  See 
Prussia,  n°  24,  &c.— It  hath  fuffered  greatly  by 
lieges,  and  hath  been  often  taken  and  plundered.  The 
univerfity  was  founded  by  Charles  IV.  in  the  year  1347* 

In  1409,  when  John  Hufs  was  reflor  of  the  univerfity, 
there  were  no  lefs  than  44,000  ftudents  ;  and  when  the 
emperor  Charles  V.  would  have  retrenched  their  privi¬ 
leges,  24,000  are  faid  to  have  left  it  in  one  week,  and 
16,000  in  a  fhort  time  after.  The  Jews  have  the 
trade  of  this  city  almoft  entirely  in  their  own  hands. 
They  deal  in  all  forts  of  commodities,  especially  the  pre¬ 
cious  ftones  found  in  the  Bohemian  mines,  and,  by  re¬ 
ceiving  all  old-fafhioned  things  inpayment,  quite  ruin 
the  Chriftian  handicraftfmen.  In  1744  they  narrowly 
efcaped  being  expelled  the  kingdom,  having  been  fuf- 
pefted  of  correfponding  with  the  Prnfiians,  when  they 
made  themfelves  mailers  of  the  city.  The  grand  prior 
of  the  order  of  Malta,  for  Bohemia,  Moravia,  and  Sile- 
fia,  refides  here  ;  and  the  church  and  hofpital  of  the 
Holy  Ghoft  is  the  feat  of  the  general  and  grandmafters 
of  the  holy  order  of  knights  of  the  crofs  with  the  red 
liar,  refiding  in  the  above-mentioned  countries,  and  in 
Poland  and  Hungary.  The  houfes  of  this  city  are  all 
built  of  Hone,  and  generally  confift  of  three  Itories  ; 
but  there  are  very  few  good  buildings  in  it,  and  almoft. 
every  thing  looks  dirty.  The  cathedral,  which  is  de¬ 
dicated  to  St  Veit,  is  an  old  building,  in  which  there 
are  fome  pieces  of  excellent  archite&ure  and  many  mag¬ 
nificent  tombs  of  great  men.  There  are  100  churches 
and  chapels,  and  about  40  cloifters  in  the  place.  On 
Ratfchin-hill,  in  Upper  Prague,  moft  of  the  nobility 
have  houfes,  and  the  emperor  a  very  magnificent  palace, 
and  a  fummer-houfe  commanding  one  of  the  fineft  pro- 
fpe£ls  in  the  world.  Here  the  tribunals  of  the  regency 
meet ;  and  the  halls,'  galleries,  and  other  apartments, 
are  adorned  with  a  multitude  of  noble  pi£lures.  Phe 
great  hall,  where  the  coronation  feaft  is  kept,  is  faid  to 
be  the  largeft  of  the  kind  in  Europe  next  to  that  of 
Weftminller.  The  caftle  Hands  on  the  above-mention¬ 
ed  mountain,  called  Ratfchin  or  the  White  Mountain ,  and 
is  very  ftrong.  From  a  window  of  this  caftle  the  em** 
per  oris  counfellors  were  thrown  in  1618;  but  though 
they  fell  from  a  great  height,  yet  they  were  not  killed, 
nor  indeed  much  hurt.  On  the  fame  mountain  Hands 
alfo  the  archiepifcopal  palace.  In  the  New  Town  is  an 
arfenal,  and  a  religious  foundation  for  ladies,  called  the 
Free  Temporal  Engljh  Foundation ,  over  which  an  abbefs 
prefides.  In  the  LelTer  Side  or  Town,  the  counts  Col- 
1  ore  do  and  Wallenftein  have  very  magnificent  palaces 
and  gardens.  The  ftables  of  the  latter  are  very  grand ; 
the  racks  being  of  fteel  and  the  mangers  of  marble,  and 
a  marble  pillar  betwixt  each  horfe;  over  each  horfe  alfo 
is  placed  liis  pi&ure  as  big  as  life.  Though  the  inha- 
bitants  of  Prague  in  general  are  poor,  and  their  (hops 
but  meanly  furnilhed,  yet,  it  is  faid,  there  are  few  cities 
where  the  nobility  and  gentry  are  more  wealthy,  and 
live  in  greater  Hate.  Here  is  much  gaming,  mafquera- 
din<r,  feafting,  and  very  fplendid  public  balls,  with  an 
Italian  opera,  and  alfemblies  in  the  houfes  of  the  quality 
every  night.  On  the  White  Mountain,  near  the  town; 
was  fought  the  battle  in  which,  the  Proteftantg,  with 
the  eledor  Palatine  Frederic  their  king,  were- defeated; 

2  L  I  he 


Prague. 


P  R  A 


[  459  1 


P  R  A 


The  luftres  and  drinking-gMhs  made  here  of  Bohe¬ 
mian  cryftal  are  much  efteemed,  and  vended  all  over  Lu- 
rope.  Thefe  cry  (lab  are  alfo  pohfhed  by  the  Jews,  and 
fct  in  rings,  ear-pendants,  and  Ihirt-buttons.  The  chief 
tribunal  confifts  of  twelve  ftadtholders,  at  the  head  of 
whom  is  the  great  burgrave,  governor  of  the  kingdom 
and  city,  immediately  under  the  emperor,  and  the  chan¬ 
cery  of  Bohemia.  Though  the  city  ot  Prague  is  very 
ill-built,  it  is  pleafantly  fituated,  and  fome  of  the  pro- 
fpefts  are  beautiful,  and  the  gardens  and  p.eafure-houfea 
are  excellent.  The  people,  Rielbeck  informs  us,  enjoy 
fenfual  pleafures  more  than  thofe  of  Vienna,  becaufe 
they  know  better  howto  conneft  mental  enjoy  men  s 
with  them.  'Ike  numerous  garrifon  kept  m  the  place 
(ejooo  men)  contributes  much  to  its  gaiety  and  liveli- 

nelpRAM,  or  Frame,  a  kindpf  lighter  ufed  in  Hol¬ 
land  and  the  ports  of  the  Baltic  Sea,  to  carry  the  car¬ 
go  of  a  merchant-fhip  along-fide,  in  order  to  laoe  or  to 
bring  it  to  fhore  to  be  lodged  in  the  ftorehoufes  after 
being  difcliarged  out  of  the  veffel. 

Frame,  in  military  affairs,  a  kind  of  floating  battery, 
being  a  flat-bottomed  veflfel,  which  draws  little  water, 
mounts  feveral  guns,  and  is  very  ufeful  in  covering  t  le 
difembarkation  of  troops.  They  are  generally  made 
ufe  of  in  traufporting  troops  over  the  lakes  in  Ame¬ 
rica.  ,  c 

PRAMNION,  in  natural  hiftory,  the  name  ot  a 
femipellucid  gem.  This  is  a  very  Angular  Hone,  and  of 
a  very  great  concealed  beauty.  Our  lapidaries,  when 
they  meet  with  it,  call  it  by  the  name  of  the  black  agate . 

It  is  of  an  extremely  clofe,  compact,  and  firm  texture, 
of  a  fmoQth  and  equal  fnrface,  and  in  fhape  very  irre~ 
gular,  being  fometimes  round,  fometimes  oblong,  and 
often  flat;  in  fize  it  feldom  exceeds  two  inches.  It 
appears,  on  a  common  infpedtion,  to  be  of  a  fine  deep 
black ;  but  held  up  againft  the  fun  or  the  light  ot  a 
candle,  it  is  an  elegant  red,  clouded  by  a  quantity 
of  fubtlje  black  earth.  We  have  it  from  the  Eatt  In¬ 
dies, 

PRASIUM,  in  botany  :  A  genus  of  the  gymno- 
fpermia  order,  belonging  to  the  didvnamia  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
42d  order,  Vtrticillata ,  There  are  four  monofpermous 
berries. 

PRATINAS,  a  Greek  poet  contemporary  with  M{- 
cliylus,  born  at  Phlius.  He  was  the  firft  among  the 
Greeks  who  compofed  fatires,  which  were  repreiented 
as  farces.  Of  thefe  32  were  aded,  as  alfq  18  of  his 
tragedies,  one  of  which  only  obtained  the  poetical 
prize.  Some  of  his  verfes  are  extant,  quoted  by  Athe- 
$aeus. 

PRATIQUE,  orPRATTic,  in  commerce,  a nego- 
ciation  or  communication  of  commerce  which  a  merchant 
•veffel  obtains  in  the  port  it  arrives  in.  and  the  countries 
it  difeovers  :  hence  to  obtain  a  pratique,  is  to  obtain 
liberty  to  frequent  a  port,  to  go  affiore,.  to  buy  and 
fell, 

PRATT  (Charles),  earl  of  Camden,  was  the  third 
{gn  of  Sir  John  Pratt,  knight,  chief-juftice  of  the  court 
^f  king’s^bench  under  George  I.  by  his  fecond  wife, 
Elizabeth,  daughter  of  the  Reverend  Hugh  .Wilfon.  ca- 
*pn  of  Bangor,  and  was  born  in  171.3,  the  year  before 
his  father  was  cajled  to  the  honour  of  the  bench.  Pie 
^ceived.  the.  fitft  rudhnents  of  his  education  at  Eton, 


and  afterwards  removed  to  king’s  college  Cambridge,  pfai* 
Of  his  early  life  at  both  places  there  is  little  known,  — - v- 
ether  than  that  at  college  he  was  found  to  be  remarkably 
diligent  and  Audio  us,  and  particularly  fo  in  the  hiftory 
and"3  conflitution  of  this  country.  By  fome  he  was 
thought  to  be  a  little  too  tenacious  of  the  rights  and 
privileges  of  the  college  he  belonged  to  ;  but  perhaps  it 
was  to  this  early  tendency  that,  we  are  indebted  for 
thofe  noble  ftruggles  in  defence  of  liberty,  which,  whe¬ 
ther  in  or  out  of  office,  he  difplayed  through  the  whole 
courfe  of  his  political  life.  After  flaying  out  the  ufual 
time  at  college,  and  taking  his  mailer’s  degree,  in  1739 
he  entered  himfelf  a  fludent  of  the  Inner  Temple,  and 
was  in  due  time  admitted  by  that  honourable  fociety  as 
a  barrifter  at  law.  And  here  a  circumftance  developes 
itfelf  in  the  hiftory  of  this  great  man,  which  (hows  how 
much  chance  governs  in  the  affairs  of  this  world,  and 
that  the  moft  confiderable  talents  and  indifputable  inte¬ 
grity  will  fometimes  require  the  introduction  of  this 
mill  refs  of  the  ceremonies,  in  order  to  obtain  that  which 
they  ought  to  poffefs  from  their  own  intrinfic  qualifica¬ 
tions. 

Mr  Pratt,  after  his  being  called  to  the  bar,  notwith¬ 
standing  his  family  introduction,  and.  his  own  perforuil 
charaCler,  was  very  near  nine  years  in  the  profeffion, 
without  ever  getting  in  any  degree  forward.  Whether 
this  arofe  from  a  natural  timidity  of  conflitution,  ill- 
luck,  or  perhaps  a  mixture  of  defpondence  growing  out 
of  the  two  circumltances,  it  is  now  difficult  to  tell ;  but 
the  fad  was  fo  :  and  he  was  fo  difpirited  by  it,  that 
he  had  fome  thoughts  of  relinquifhing  the  profeffion 
of  the  law,  and  retiring  to  his  college,  where,  in  rota- 
tation,  he  might  be  fure  of  a  church  living,  that  would 
give  him  a  fmall  but  honourable  independence.  With 
thefe  melancholy  ideas  he  went  as  ufual  the  weftem  cir* 
cult,  to  make  one  more  experiment,  and  then  to  take 
his  final  determination.  Mr  Henley,  afterwards  Lord 
Northington  and  chancellor  of  England,  was  in  the 
fame  circuit :  he  was  Mr  Pratt’s  moft  intimate  friend ; 
and  he  now  availed  himfelf  of  that  friendfhip,  and  told 
him  his  fituation,  and  his  intentions  of  retiring  to  the 
univerfity  and  going  into  the  church.  Pie  oppofed  his 
intention  with  ftrong  raillery,  and  got  him  engaged  in 
a  caufe  along  with  himfelf ;  and  Mr  Henley  being  ill, 

Mr  Pratt  took  the  lead,  and  difplayed  a  profeffional 
knowledge  and  elocution  that  excited  the  admiration  of 
his  brother  barrifters  as  much  as  that  of  the  whole  court. 

He  gained  his  caufe  ;  and  befides,  he  acquired  the  re¬ 
putation  of  an  eloquent,  profound,  and  conftitutional 
lawyer.  It  was  this  circumftance,  together  with #  the 
continued  good  offices  of  his  friend  Henley,  which  led 
to  his  future  greatnefs  ;  for  with  all  his  abilities  and  all 
his  knowledge,  he  might  otherwife  in  all  probability  have 
palled  his  life  in  obfeurity  unnoticed  and  unknown. 

He  became  now  one  of  the  moft  fuccefsful  pleaders  at 
the  bar,  and  honours  and  emoluments  flowed  thick  upon, 
him.  He  Was  chofen  to  reprefent  the  borough  of  Down- 
ton^Wilts,  after  the  general  ele&ion  in  1759;  recorder  of 
Bath  1759;  and  the  fame  year  was  appointed  attorney- 
general;  in  January  1.762  he  was  called  to  the  degree  of 
ferjeant  atlaw,appointedchief-jufticeof  the  common  pleas, 
and  knighted.  His  Lordfhip  prefidedin  that  court  with 
a  dignity,  weight,  and  impartiality,  never  exceeded  by 
any  of  his  predeceflors  ;  and  when  John  Wilkes,  Efq; 
was  feized  and  committed  to  the  Tower  on  an  illegal 
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Pratt,  general  warrant,  his  Lordfhip,  with  the  intrepidity  of  a 
--  v  ■  ■  Britifh  magiflrate,  and  the  becoming  fortitude  of  an 
Englifhman,  granted  him  an  habeas  corpus  ;  and  on  his 
being  brought  before  the  court  of  common  pleas,  dif- 
charged  him  from  his  confinement  in  the  Tower,  May 
6.  1763,  in  a  fpeech  which  did  him  honour.  His  wife 
and  fpirited  behaviour  on  this  remarkable  occafion,  fo 
interefting  to  every  true-born  Briton,  and  in  the  confe- 
quent  judicial  proceedings  between  the  printers  of  The 
North  Briton  and  the  meffengers  and  others,  was  fo  ac¬ 
ceptable  to  the  nation,  that  the  city  of  London  pre- 
fented  him  with  the  freedom  of  tlieir  corporation  in  a 
gold  box,  and  defired  his  picture,  which  was  put  up  in 
Guildhall,  with  this  infeription  : 

HANC  ICONEM 
CAROLI  PRATT,  EC^ 

SUMM1  JUDIC1S  C.  E. 

1N  HONOREM  TANTf  V1R1, 

ANGLICJE  LIBER  TATIS  LEGE 
ASSERT0R1S, 

S.  P.  Q.  L. 

IN  CURIA  MUNICIPAL! 

PONI  JVSSERVNT 

NONO  KAL.  MART.  A.  D.  MDCCLX1V. 

GULIFLMO  BRIDGEN,  AR.  PRJE.  V  RB. 

This  portrait,  painted  by  Reynolds,  was  engraved 
by  Bafire.  The  corporations  of  Dublin,  Bath,  Exeter, 
and  Norwich,  paid  him  the  like  compliment  ;  and  in  a 
petition  entered  in  the  journals  of  the  city  of  Dublin,  it 
was  declared,  that  no  man  appeared  to  have  acquitted 
himfelf  in  his  high  ftation  with  fuch  becoming  zeal  for 
the  honour  and  dignity  of  the  crown,  and  the  fulfilling 
his  majefty’s  moil  gracious  intentions  for  preferring  the 
freedom  and  happinefs  of  his  fubjerils,  and  fuch  invincible 
fortitude  in  adminiftering  jufiice  ^nd  law,  as  the  Right 
Honourable  Sir  Charles  Pratt,  knight,  the  prefent  lord- 
chief-juftice  of  his  majefty’s  court  of  common  pleas  in 
England,has  fhown  in  fomc  late  judicial  determinations, 
which  mull  be  remembered  to  his  lordfhip’s  honour 
while  and  wherever  Britilh  liberties  are  held  facred. 

Higher  honours,  however,  than  the  breath  of  popu¬ 
lar  appl an fe  awraited  Sir  Charles  Pratt.  On  the  16th 
of  July  1765  he  w*as  created  a  peer  of  Great  Britain, 
by  the  llyle  and  title  of  Lord  Camden,  Baron  Camden, 
in  the  county  of  Kent ;  and,  July  30.  1 7 66,  on  the  re¬ 
signation  of  Robert  earl  of  Northington,  lie  was  ap¬ 
pointed  lord  high -chancellor  of  Great  Britain;  in  which 
capacity  he,  in  a  fpeech  of  tivo  hours,  declared,  upon 
the  firft  dccifion  of  the  fuit  againil  the  meffengers  who 
arrefted  Mr  Wilkes,  that  “  it  was  the  unanimous  opi¬ 
nion  of  the  wdiole  court,  that  general  warrants,  except 
in  cafes  of  high  treafon,  were  illegal,  oppreffive,  and  un¬ 
warrantable.  He  conduced  himfelf  in  this  high  office 
(o  as  to  obtain  the  love  and  efteem  of  all  parties  ;  but 
when  the  taxation  of  America  wras  in  agitation,  he 
declared  ‘'himfelf  againft  it,  and  ftrongly  oppofmg  it, 
was  removed  from  his  ftation  in  177°* 

Upon  the  fall  of  Lord  North  he  was  again  taken  in¬ 
to  the  adminiftration,  and  on  the  27th  of  March  17S2 
appointed  prefideut  of  the  council ;  an  office  which  he 
religned.  in  March  1783.  On  the  13th- of  May  1786, 
he  was  created  Vifcount  Bayham  of  Bayham  abbey 
"Kent,  and  Earl  Camden. 

Whether  we  confider  Earl  Camden  as  a  Jlatefman, 
called  to  that  high  fituation  by  his  talents  ;  as  a  lawyer. 
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defending,  fupporting,  and  enlarging  the  eonftitution  $ 
or  as  a  man  fuftaining  both  by  his  firmnefs  and  unfha- 
ken  integrity — in  all  he  excites  outgeneral  praife  ;  and 
when  we  contemplate  his  high  and  exalted  virtue,  we 
muft  allow  him  to  have  been  an  honour  to  his  country. 
He  died  on  the  18th  of  April  1794  at  Iris  honfe  in 
Hill-ftreet,  Berkeley-fquare,  being  at  that  time  preii- 
dent  of  his  majefty’s  moil  honourable  privy-council,  a 
governor  of  the  charter-houfe,  recorder  of  the  city  of 
Bath,  and  F.  R.  S. 

He  married  Elizabeth,  daughter  and  coheir  of  Ni¬ 
cholas  JafFerys,  Efq;  fon  and  heir  of  Sir  Jeffery  Jafterys  of 
^Brecknock  priory,  knight,  wrho  died  in  December  I  779* 
and  by  whom  he  had  ifiue  Jolin  JafFerys  Pratt  (nov* 
Lord  Camden),  born  1 759,  M.  P.  for  Bath,  commif- 
fioner  of  the  admiralty,  1782,  refigned  and  reappointed 
1783  ;  andfour  daughters,  Frances,  married,  1775,  Ro¬ 
bert  Stewart,  Efq;  of  Mount  Stew  art,  county  of  Down, 
1779,  anc^  P.  for  that  county  ;  Elizabeth,  Angle.; 
Sarah,  married  Nicholas  Saint  f  eld, Efq;  county  ofDown, 

I  779;  Jane,  married  \  7  80  William  Head  James,  Efq;  fon 
and  heir  of  Sir  F.  Head  of  Langley,  county  of  Bucks* 
His  feat  at  Camden  place,  Clrifelhurft,  was  the  refidencC 
of  the  great  William  Camden  ;  on  whofe  death  it  came 
by  feveral  intermediate  owmers  to  Wefton,  Spencer,  and 
Pratt,  and  wTas  much  improved  by  his  Lordfhip.  His 
remains  w'ere  interred  in  the  family  burying-place  at 
Seal*  in  Kent. 

PRAXAGORAS,  a  native  of  Athens,  at  1*9  years 
of  age  compofed  the  Hiftory  of  the  Kings  of  Athens* 
in  two  books  ;  and  at  22  the  Life  of  Conftantine  the 
Great,  in  which,  though  a  pagan,  he  {peaks  very.ad- 
vantageoufly  of  that  prince.  lie  alfo  wrote  the  Hif* 
tory  of  Alexander  the  Great.  He  lived  under  Conilan- 
tius  about  the  year  345. 

PRAXITELES,  a  very  famous  Greek  fculptor* 
who  lived  330  years  before  Chrift,  at  the  time  of  the 
xeign  of  Alexander  the  Great.  All  the  ancient  writers 
mention  his  ftatues  with  a  high  commendation,  efpe* 
dally  a  Venus  executed  by  him  for  the  city  of  Cnidos, 
which  w  as  fo  admirable  a  piece,  that  king  Nicomedes 
offered  to  releafe  the  inhabitants  from  their  tribute  as 
the  purchafe  of  it ;  but  they  refufed  to  part  with  it* 
The  inhabitants  of  the  ifle  of  Cos  requefled  of  Praxi* 
teles  a  ftatuc  of  Venus;  and  in  confequence  of  this  ap* 
plication  the  artift  gave  them  their  choice  of  two  ;  one 
of  which  reprefented  the  goddefs  entirely  naked,  and 
the  other  covered  with  drapery.  Both  of  tliefe  were 
of  exquifite  workmanfhip ;  although  the  former  wras 
efteemed  the  mod  beautiful,  neverthelefs  the  inhabitants 
of  Cos  had  the  wifdom  to  give  the  _  preference  to  the 
latter,  from  a  convidion  that  no  motive  whatever  could 
juftify  their  introducing  into  their  city  any  indecent 
ftatues  or  paintings,  which  are  fo  likely  to  inflame  the 
paffions  of  young  people,  and  lead  them  to-  immorali¬ 
ty  and  vice.  What  a  reproach  will  this  be  to  many 
Chriilians !  — -  He  was  one  of  the  gallants  of  Phryne  the 
celebrated  courtefan. 

PRAYER,  a  folemn  addrefs  to  God,,  which,  when 
it  is  of  any  confiderable  length,  confiftsof  adoration ,  con ~ 
fejjion,  /application,  intercejion ,  and  thankfghmg . 

By  adoration  wre  exprefs  our  fenfe  of  God’s  infinite 
perfections,  his  power,  wifdom,  goodnefs,  and  mercy  % 
and  acknowledge  that  our  conftant  dependence  is  upon- 
Him  by  wdiom  the  univeffe  w  as  created  and  has  been 
^  L  l  hitherto 
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Prayer,  hitherto  preferved.  By  conftfon  is  meant  our ^acknow- 

— v -  ledgment  of  our  manifold  tranfgreffions  oftl‘®d'V1"® 

laws,  and  our  confequent  unworthinefs  of^U  ^he  S 
things  which  we  enjoy  at  prefent  or  expeft  to  be  con¬ 
ferred  upon  us  hereafter.  In  fupplkatwn  we  intreat  our 
omnipotent  Creator  and.  merciful  Judge,  not  to  deal 
with  lis  after  our  iniquities,  but  to  pardon  our  " 
greffions,  and  by  his  grace  to  enable  us  to  live  hence¬ 
forth  righteoufly,  foberly,  and  godly,  m  this  prefent 
•  world  ;  and  by  Chriftians  this  intreaty  is  alwaysMUade 
in  the  name  and  through  the  mediation  of  Jefus  Chnft, 
becaufe  to  them  it  is  known  that  there  is  none  other 
name  under  heaven  given  unto  men  whereby  they  may 
be  laved.  To  thefe  fupplications  for  mercy  we  m  y 
likewife  add  our  prayers  for  the  necefianes  of  lile  , 
becaufe  if  we  feek  firjl  the  kingdom  of  God  and  his 
righteoufnefs,  we  are  affured  that  fuch  things  ihall . 
added  unto  us.  Intercefion  fignifies  thofe  petitions  wine 
we  offer  up  for  others,  for  friends,  for  enemies,  for  a  1 
men,  efpecially  for  our  lawful  governors,,  whether  iu- 
preme  or  fubordinate.  And  thankfgiving  is  the  expref- 
fion  of  our  gratitude  to  God,  the  giver  of  every  good 
and  perfeft  gift,  for  all  the  benefits  enjoyed  by  us  and 
others,  for  the  means  of  grace,  and  for  the  hope  of  glo¬ 
ry.  Such  are  the  somponent  parts  of  a  regular  and  io- 
lemn  prayer,  adapted  either  for  the  church  or  for  t  e 
clofet!  But  an  ejaculation  to  God,  conceived  on  any 
emergency,  is  likewife  a  prayer,  whether  it  be  uttered 
by  the  voice  or  fuffered  to  remain  a  mere  affeaion  ot 
jhe  mind  ;  becaufe  the  Being  to  whom  it  is  addreiled 
difeerneth  the  thoughts  of  the  heart. 

That  prayer  is  a  duty  which  all  men  ought  to  per¬ 
form  with  humility  and  reverence,  has  been  generally 
acknowledged  as  well  by  the  untaught  barbarian  as.  by 
the  enlightened  ehrillian  ;  and  yet  to  this  duty  objec¬ 
tions  have  been  made  by  which  the  underftanding  has 
been  bewildered  in  fophiftry  and  affronted  with  jargon. 
»<  If  God  be  independent,  omnipotent,  and  pollelled  ot 
every  other  perfeaion,  what  pleafure,  it  has  been  alked, 
can  he  take  in  our  acknowledgment  of  thefe  perfec¬ 
tions  ?  If  he  knows  all  things  paft,  prefent,  and  future, 
where  is  the  propriety  of  our  confelfing  our  fins  unto 
him  ?  If  he  is  a  benevolent  and  merciful  Being,  he  will 
pardon  our  fins,  and  grant  us.  what  is  needful,  for  us 
without  our  fupplications  and  intreaties  ;  and  if  he  be 
likewife  poffeffed  of  infinite  wifdom,  it  is  certain  that 
no  importunities  of  ours  will  prevail  upon  him  to  grant 
us  what  is  improper,  or  for  our  fakes  to  change  the 
equal  and  Heady  laws  by  which  the  world  is  governed. 

“  Shall  burning  rfitna,  if  a  fage  requires, 

♦«  Forget  to  thunder,  and  recal  her  fires  ? 

“  On  air  or  fea  new  motions  be  impreft, 

«  Oh  blamelefs  Bethel !  to  relieve  thy  breaft  ? 

«  Wheirthe  loofe  mountain  trembles  from  on  high, 

“  Shall  gravitation  ceafe,  if  you  go  by  ? 

“  Or  fome  old  temple,  nodding  to  its  fall, 

«  For  Chartres’  head  referve  the  hanging  wall  . 


•Epy 

Alan. 


Such  are  the  moll  plaufible  objections  which  are 
ufually  made  to  the  pra&ice  of  prayer ;  and  though 
they  have  been  fet  off  with  all  the  art  of  the  metaphy- 
fical  wrangler,  and  embellilhed  with  all’  the  graces  of 
the  poetry  of  Pope,  they  appear  to  us  fuch  grofs  fo- 
phifins  as  can  operate  only  on  a  very  unthinking  head, 
or  on  a  very  corrupt  heart.  For  if  God  certainly  ex* 
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ills,  and  there  is  not  a  mathematical  theorem  capable  of  Prayer, 
more  rigid  demonllration,  it  is  obvious  that  no  man  can 
think  of  fuch  a  being  without  having  his  mind  ftrongly 
Impreffed  with,  the  conviftion  of  his  own  conftant  de¬ 
pendence  upon  him  ;  nor  can  he  “  contemplate  the  hea¬ 
vens,  the  work  of  God’s  hands,  the  moon,  and  the  ftars 
which  he  has  ordained,”  without  forming  the  moft  fub- 
lime  conceptions  that  he  can  of  the  Divine  power,  wif¬ 
dom,  and  goodnefs,  See.  But  fuch  conviaion,  and  fuch 
conceptions,  whether  clothed  in  words  or  not,  are  to  all 
intents  and  purpofes  what  is  meant  by  adoration ;  and 
are  as  well  known  to  the  Deity  while  they  remain  the 
filent  affeaions  of  the  heart,  as  after  they  are  fpoken  in, 
the  beginning  of  a  prayer.  Our  adoration,  therefore, 
is  not  expreffedfor  the  purpofe  of  giving  information  to 
God,  who  uuderftandeth  our  thoughts  afar  off;  but 
merely,  when  the  prayer  is  private,  becaufe  we  cannot 
think  any  more  than  fpeak  without  words,  and  becaufe 
the  very  found  of  words  that  are  well  chofen  affedts  the 
heart,  and  helps  to  fix  our  attention  :  and  as  the  Being 
who  fees  at  once  the  paft,  prefent,  and  to  come,  and  to 
whom  a  thoufand  years  are  but  as  one  day,  Hands  not 
in  need  of  our  information  ;  fo  neither  was  it  ever  fup- 
pofed  by  a  man  of  rational  piety,  that  he  takes  pleafure 
on  his  own  account  in  hearing  his  perfeftions  enumerated 
by  creatures  of  yefterday  ;  for  being  independent,  he 
has  no  palfions  to  be  gratified,  and  being  felf-fufficient„ 
he  was  as  happy  when  exifting  alone  as  at  that  moment 
“  when  the  morning  ftars  fang  together,  and  all  the  fons. 
of  God  {houted  for  joy.”  Adoration  is  therefore  pro¬ 
per  only  as  it  tends  to  preferve  in  our  minds  juft  notions 
of  the  Creator  and  Governor  of  the  world,  and  of  our 
own  conftant  dependence  upon  him  ;  and  if  fuch  na¬ 
tions  be  ufeful  to  ourfelves,  who  have  a  part  to  aft  m 
the  fcale  of  exiftence,  upon  which  our  happinefs  de¬ 
pends  (a  propofition  which  no  theift  will  controvert),, 
adoration  muft  be  acceptable  to  that  benevolent  God, 
who,  when  creating  the  world,  could  have  no  other  end 
in  view  than  to  propagate  happinefs.  See  Metaphy¬ 
sics,  n°  312.  .  r  „ 

By  the  fame  mode  of  reafonmg,  it  will  be  eafy  to  ihow 
the  duty  of  conftjjion  and  Juppl'icniton .  We  are. not  re¬ 
quired  to  confefs  our  fins  unto  God,  becaufe  he  is  igno¬ 
rant  of  them ;  for  he  is  ignorant  ef  nothing.  It  he 
were,  no  reafon  could  be  affigned  for  our  divulging  to 
our  judge  aftions  deferving  of  puniftiment.  Neither 
are  we  required  to  cry  for  mercy,  in  order  to  move  hun 
in  whom  there  is  no  variablenefs,  neither  (hadow  of  turn¬ 
ing.  The  Being  that  made  the  world,  governs  it  by 
laws  that  are  inflexible,  becaufe  they  are  the  belt  ;.and 
to  fuppofe  that  he  can  be  induced  by  prayers,  oblations, 
or  facrifices,  to  vary  his  plan  of  government,  is  an  im¬ 
pious  thought,  which  degrades  the  Deity  to  a  level  with 
man.  One  of  thefe  inflexible  laws  is  the.  connedhon 
eftablilhed  between  certain  difpofitions  of  mind  and  hu¬ 
man  happinefs.  We  are  enjoined  to  purfue  a  particular 
courfe  of  conduft  under  the  denomination  of  virtue,  not 
becaufe  our  virtuous  adtions  can  in  any  degree  be  of  ad¬ 
vantage  to  him  by  whom  we  were  created,  but  becaufe 
they  neceffarily  generate  in  our  own  minds  thofe  difpofi¬ 
tions  which  are  effential  to  our  ultimate  happinefs.  A  mail 
of  a  malignant,  arrogant,  or  fenfual  difpofition,  would 
have  no  enjoyment  in  that  heaven,  where. all  are  actua¬ 
ted  by  a  fpirit  of  love  and  purity  ;  and  it  is  doubtlef* 
for  this  reafon  omong  others,  that  the  Chnftian  religion 

prohibits 
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prohibits  malice,  arrogance,  and  fenfuality,  among  her  pear  I nfurmoun table, 
votaries,  and  requires  the  cultivation,  of  the  opposite 
virtues.  But  a  perfon  who  has  deviated  far  from  ins 
duty  cannot  think  of  returning,  unlefs  he  be  previoufly 
convinced  that  he  has  gone  aflray.  Such  conviction, 
whenever  he  obtains  it,  will  neceffarily  imprefs  upon  his 
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mind  a  fenfe  of  his  own  danger,  and  fill  his  heart  with 
furrow  and  remorfe  for  having  tranfgreffed  the  laws  efta- 
blifhed  by  the  moil  benevolent  of  all  Beings  for  the  pro¬ 
pagation  of  univerfal  felicity.  This  conviclon  of  error, 
this  fenfe  of  danger,  and  this  compunction  for  having, 
tranfgreffed,  are  all  perceived  by  the  Deity  as  loon  as 
they  take  place  in  the  mind  of  the  finner  ;  and  he  is  re¬ 
quired  to  ccrfefi  his  fins,  only  becaufe  the  aCt  of  confef- 
fion  tends  to  imprint  more  deeply  on  his  mind  his  own 
tmworthinefs,  and  the  neceflity  of  returning  immediate¬ 
ly  into  the  paths  of  that  virtue  of  which  all  the  ways 
are  pleafentnefs  and  all  the  paths  are  peace. 

In  the  objeClion,  it  is  taken  for  granted,  that  if  God 
be  a  benevolent  and  merciful  Being,  he  will  pardon  our 
fins,  and  grant  us  what  is  needful  for  us,  whether  we 
fupplicate  him  or  not :  but  this  is  a  grofs  and  palpable 
miftake,  arifingfrom  the  objeCtoris  ignorance  of  the  end 
of  virtue  and  the  nature  of  man.  Until  a  man  be  fen- 
fible  of  his  fins  and  his  danger,  he  is  for  the  reafon  al¬ 
ready  afiigned  incapable  of  pardon,  becaufe  his  difpofi- 
tion  is  incompatible  with  the  happinefs  of  the  bleffed. 
But  whenever  he  acquires  this  conviCtion,  it  is  lmpoffi- 
ble  for  him  not  to  form  a  mental  wijh  that  he  may  be 
pardoned;  and  this  wifhbeing  perceptible  to  the  all-feeing 
eye  of  his  Judge,  forms  the  fum  and  fubftance  of. a  fup- 
plication  for  mercy.  If  he  clothe  it  in  words,  it  is  only 
for  a  reafon  fimilar  to  that  which  makes  him  adore  his 
Creator  and  confefs  his  fins  in  words,  that  juft  notions 
may  be  more  deeply  imprinted  on  his  own  mind.  The 
fame  reafoning  holds  good  with  refpeCt  to  thofe  prayers 
which  we  put  up  for  temporal  bleflings,  for  protection 
and  fupport  in  our  journey  through  life.  We  are  told 
by  high  authority,  that  “  the  Lord  is  nigh  unto  all 
them  that  call  upon  him,  to  all  that  call  upon  him  in 
truth.”  This,  however,  is  not  becaufe  he  is  attracted 
or  delighted  by  their  prayers  and  intreaties,  but  becaufe 
thofe  prayers  and  intreaties  fit  fuch  as  offer  them  for  re¬ 
ceiving  thofe  benefits  which  he  is  at  all  times,  ready  to 
pour  upon  all  mankind.  In  his  effence  God  is  equally 
prefent  with  the  righteous  and  with  the  wicked,  witn 
thofe  who  pray,  and  with  thofe  who  pray  not;  for  “  the 
eyes  of  the  Lord  are  in  every  place  beholding  the  evil 
and  the  gooch”  But  as  the  atmofphere  equally  fur 
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_ _  If,  indeed,  we  fuppofe  that  in  the 

original  conftitution  of  things,  when  the  laws  of  . nature 
were  eftablilhed,  a  determinate  duration  was  given  to 
the  top  of  the  mountain  and  the  nodding  temple,  with¬ 
out  any  regard  to  forefeen  confequences,  it  would  un¬ 
doubtedly  be  abfurd  and  perhaps  impious  to  expeCt  the 


Prayer. 


law  of  gravitation  to  be  fufpended  by  the  prayers  of  a 
good  man,  who  (hould  happen  to  be  paffing  at  the  in- 
flant  decreed  for  the  fall  of  thefe  objeCts.  But  of  fuch.' 
a  conftitution  there  is  fo  far  from  being  evidence,  that 
it  appears  not  to  be  confident  with  the  wifdom  and- 
goodnefs  of  the  Author  of  nature.  This  world  was 
undoubtedly  formed  for  the  habitation  of  man  and  of 
other  animals.  If  fo,  we  muft  neceffarily  fuppofe,  that- 
in  the  eftablifhing  of  the  laws  of  nature,  God  adjufted 
them  in  fuch  a  manner  as  he  faw  would  belt  ferve  the 
accommodation  of  thofe  fentient  beings  for  whofe  accom¬ 
modation  alone  they  were  to  be  eftablifhed.  Let  it  then 
be  admitted,  that  all  the  human  beings  who  were  ever  to 
exift  upon  this  globe,  with  all  their  thoughts,  words, 
and  aCtions,  were  at  that  important,  moment  prefent  to 
the  divine  intellect,  and  it  furely  will  not  be  impoftible< 
to  conceive,  that  in  confequence  of  the  forefeen  danger 
and  prayers  of  a  good  man,  the  determinate  duration  of 
the  mountain  and  the  tower  might  be  either  lengthened 
or  fhortened  to  let  him  efcape.  This  idea  of  providence, 
and  of  the  efficacy  of  prayer,  is -thus  illuftrated  by  Mr 
Wollafton  *.  “  Suppofe  M  (fome  man)  certainly  to  *  RiligU* 

foreknow ,  by  fome  means  or  other,  that,  when  he  ftiould^^^"^ 
come  to  be  upon  his  death-bed,  L  would  “ petition  for 
fome  particular  legacy ,  in  a  manner  fo  earneft  and  humble, 
and  with  fuch  a  good  difpofition,  as  would  render  it 
proper  to  grant  his  requell :  and  upon  this,  M  makes 
his  lajl  willy  by  which  he  devifes  to  L  that  which  was 
to  be  alked,  and  then  locks  up  the  will ;  and  all  this 
many  years  before  the  death  of  M,  and  whilft  L  had 
yet  no  expectation  or  thought,  of  any  fuch  thing# 

When  the  time  comes,  tlie  petition  is  made  and  granted ; 
not  by  making  any  new  will,  but  by  the  old  one  already 
made,  and  without  alteration  :  which  legacy  had,  not- 
withftanding  that,  never  been  left,  had  the  petition  never 
been  preferred.  The  grant  may  be  called ,  the  effeCt  of 
a  future  aCt,  and  depends  as  much  upon  it  as  if  it  had 
been  made  after  the  ad.  So,  if  it  had  been  forefeen, 
that  L  would  not  fo  much  as  afky  and  he  had  been  there¬ 
fore  left  out  of  the  will,  this  praterition  would  have  been 
caufed  by  his  carriage,  though  much  later  than  the.  date 
of  the  will.  In  all  this  nothing  is  hard  to  be  admitted, 
if  M,  be  allowed  to  foreknow  the  cafe.  And  thus  the 


and  the  good.”  But  as  the  atmolpjen ™^ich  good  men  offer  to  the  God 

rounds  every  perfon  upon  this  globe,  and  yet  n  its  it  p  )  j *  find  fitti  ef_ 

of  greateft  punty  does  not  Of  the  tJ&di  in  the  courfe  of  nature.’’  . 


feCts  thofe  who  are  whole  ;  fo  the  Divine  prefence, 
though  effentially  the  fame  everywhere,  yet  does  not 
proteCt  the  impious  as  it  proteds  the  devout,  becaufe 
the  impious  are  not  in  a  ftate  capable  of  the  Divine  pro- 
tedion.  The  end  for  which  God'requires  the  exercife 
of  prayer  as  a  duty,  is  not  his  benefit  but  ours  ;  becaufe 
it  is  a  mean  to  generate  in  the  petitioner  fuch  a  dffpofi- 
tion  of  mind  as  muft  render  him  a  fpecial  object  of  that 
love  and'  that  providential  care  which  extend  over  the 

whole  creation.  r  , 

That  part  of  the  objection  which  refults  from  the 
confideration  of  the  fixed  laws  of  nature,  and  which  the 
poet  has  fo  finely  illuftrated,  prefents,  it  muft  be  confef- 
fed,  confiderable  difficulties ;  but  none  which,  to  us  ap- 


feCts  already  forecafted  in  the  courfe  of  nature. 

This  folution  of  the  difficulty  prefents  indeed  to  the 
mind  a  prodigious  fcheme,  in  which  all  things  to  come 
are,  as  it  were,  comprehended  under  one  view,  and  efti- 
mated  and  compared  together.  But  when  it  is  confi- 
dered  what  a  mafs  of  wonders  the  univerfe  is  in  other 
refpeCts  ;  what  an  incomprehenfibly  great  and  perfeCt 
Being  God  is;,  that  he  cannot  be  ignorant  of  any 
thing,  no  not  of  the  future  wants  and  deportments 
of  particular  men;  and  that  all  things  which  derive 
their  exiftence  from  him  muft  be  confident  with  one 
another — it  muft  furely  be  confeffed  that  fuch. an  ad- 
iuftment  of  phyfical  caufes  to  moral  volitions,  is  with¬ 
in  the  compaL  of  infinite  power  and  perfect  wifdom. 


* 
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^  Mr  PeZ' 


To  tliat  part  of  a  prayer  \vhicl>  we  have  termed  in- 
terceffion,  it  has  been  objefted,  that  “  to  intercede  for 
others  is  to  prefume  that  we  poffefc  an  mtereft  with  the 
Deity  upon  which  their  happmefs  and  even  the  profpe- 
rtty  of  whole  communities  depends.”  In  anfwer  to 
this  obje&ion,  it  has  been  obferved  by  an  ingenious  and 
ui'eful  writer  +.  that  “  how  unequal  foever  our  know¬ 
ledge  of  the  divine  economy  may  be  to  a  complete  io- 
lution  of  this  difficulty,  which  may  require  a  compre- 
henfion  of  the  entire  plan,  and  of  all  the  ends  of  God  s 
moral  government,  to  explain  it  fatisfa&orily,  we  can 
vet  underftand  one  thing  concerning  it,  that  it  is,  alter 
all,  nothing  more  than  the  making  of  one  man  the  in- 
ftrument  of  liappinefs  and  mifery  to  another  ;  which  is 
perfeftly  of  a  piece  with  the  courfe  and  Older  that  ob¬ 
tain,  and  which  we  mu  ft  believe  were  intended  to  obtain 
in  liftman  affairs.  Why  may  we  not  be  affifted  by  the 
prayers  of  other  men,  as  well  as  we  are  beholden  for  our 
fubtort  to  their  labour  ?  Why  may  not  our  happmefs  be 
'made  in  fome  cafes  to  depend  upon  the  interceffion  as 
it  certainly,  does  in  many  upon  the  good  offices  ol  our 
neighbours  ?  The  liappinefs  and  mifery  of  great  numbers 
we  fee  oftentimes  at  tlie  difpofal  of  one  man’s  choice, 
or  liable  to  be  much  affifted  by  his  conduit :  what 
greater  difficulty  is  there  in  fuppofmg,  that  the  prayers 
of  an  individual  may  avert  a  calamity  from  multitudes, 
or  be  accepted  to  the  benefit  of  whole  communities. 

Tliefe  obfervations  may  perhaps  be  fufficient  to  re¬ 
move  the  force  of  the  objection,  but  much  more  may 
be  faid  for  the  praftice  of  mutual  interceffion.  If  it  be 
one  man’s  duty  to  intercede  for  another,  it  is  the  duty 
of  that  other  to  intercede  for  him  ;  and  if  we  fet  afide 
the  particular  relations  which  arife  from  blood,  and  from 
particular  ftations  in  fociety,  mutual  interceffion  muft 
be  equally  the  duty  of  all  mankind.  But  there  is  no¬ 
thing  (we  fpeak  from  our  own  experience,  and  appeal 
to  the  experience  of  our  readers)  which  has  fo  power¬ 
ful  a  tendency  to  generate  in  the  heart  of  any  perfou 
rood-will  towards  another  as  the  conflant  pra&ice  of 
praying  to  God  for  his  happinefs.  Let  a  man  regularly 
pray  for  his  enemy  with  all  that  ferioufnefs  which  devo¬ 
tion  requires,  and  he  will  not  long  harbour  refen tment 
again#  him.  Let  him  pray  for  his  friend  with  that  ar¬ 
dour  which  friendfhip  naturally  infpires,  and  he  will  per¬ 
ceive  his  attachment  to  grow  daily  and  daily  (Longer. 
If,  then,  univerfal  benevolence,  or  charity,  be  a  difpofi- 
tion  which  we  ought  to  cultivate  in  ourfelves,.  mutual 
interceffion  is  undeniably  a  duty,  becaufe  nothing  con¬ 
tributes  fo  effcdlnally  to  the  acqnifition  of  that  fpirit 
which  an  apoflle  terms  the  end  of  the  commandment. 

.When  it  is  faid,  that  by  interceding  for  kings,  and 
all  in  authority,  we  feem  to  confider  the  profperity  of 
communities  as  depending  upon  our  intereft  with  God, 
the  obje&or  miftakes  the  nature  and  end  of  thefe  inter- 
ceflions.  In  the  profperity  of  any  community  confifts 
great  part  of  the  happinefs  of  its  individual  members  ; 
but  that  profperity  depends  much  upon  the  conduit  of 
its  governors.  When,  therefore,  individuals  intercede 
for  their  governors,  the  ultimate  objeft  of  their  prayers 
muft  be  conceived  to  be  their  own  good.  As  it  is 
equally  the  duty  of  all  the  members  of  the  community 
to  pray  for  their  governors,  fuch  intercellions  are  the 
prayers  of  the  whole  community  for  itfelf,  and  of  every 
individual  for  himfelf.  So  that  in*  this  view  of  the  cafe, 
the  moft  juft,  we  apprehend,  that  can  be  taken  of  it,  it 


is  not  true  that  Applications  and  intercefflon*  for  king* 
and  all  in  authority  are  the  prayers  of  one  individual  for 
anjiher,  but  the  prayers  of  many  individuals  for  that 
body  of  which  each  of  them  knows"  himielf  to  be  a 

member.  , 

Having  evinced  the  duty  of  adoration,  confefiion, 
Application,  and  interceflion,  we  need  not  furely  waftc 
our  readers  time  with  a  formal  and  laboured  vindication 
of  thankfgiving.  Gratitude  for  benefits  received  is  fo 
univerfally  acknowledged  to  be  a  virtue,  and  ingrati¬ 
tude  is  fo  deteftable  a  vice,  that  no  man  who  lays  claim 
to  a  moral  character  will  dare  to  affirm  that  we  ought 
not  to  have  a  juft  fenfe  of  the  goodnefs  of  God  in  pre- 
ferving  us  from  the  numberlefs  dangers  to  which  we 
are  expofed,  and  “  in  giving  us  rain  from  heaven,  and 
fruitful  feafons,  filling  our  hearts  with  food  and  glad- 
nefs.”  But  if  we  have  this  fenfe,  whether  we  exprefs 
it  in  words  or  not,  we  offer  to  God  thankfgiving  ;  be¬ 
caufe  every  movement  of  the  heart  is  open  and  expofed 
to  his  all-feeing  eye. 

In  this  article  we  have  treated  of  prayer  in  general, 
and  as  the  private  duty  of  every  individual ;  but  there 
ought  to  be  public  as  well  as  private  prayer,  which  (hall 
be  confidered  afterwards.  (See  Worship.)  We  have 
likewife  obferved,  that  the  prayers  of  every  Cliriftian 
ought  to  be  offered  in  the  name  and  through  the  medi¬ 
ation  of  Jefus  Chrift,  for  which  the  reafon  will  be  feen 
in  the  article  Theology.  We  (hall  conclude  our  re- 
fle&ions  on  the  general  duty,  with  obferving,  that  no¬ 
thing  fo  forcibly  reftrains  from  ill  as  the  remembrance 
of  a  recent  addrefs  to  heaven  for  prote&ion  and  affift- 
ance.  After  having  petitioned  for  power  to  refill  temp¬ 
tation,  there  is  fo  great  an  incongruity  in  not  continu¬ 
ing  the  ftruggle,  that  we  bluffi  at  the  thought,  and 
perfevere  left  we  lofe  all  reverence  for  ourfelves.  After 
fervently  devoting  our  fouls  to  God,  we  ftart  with  hor¬ 
ror  at  immediate  apoflacy  :  every  a£l  of  deliberate  wick- 
ednefs  is  then  complicated  with  hypocrify  and  ingrati¬ 
tude  :  it  is  a  mockery  of  the  Father  of  Mercies,  the 
forfeiture  of  that  peace  in  which  we  clofed  our  addrefs, 
and  a  renunciation  of  the  hope  which  that  addrefs  m- 
fpired.  But  if  prayer  and  immorality  be  thus  incom¬ 
patible,  furely  the  former  fhould  not  he  ncglefted  by 
thofe  who  contend  that  moral  virtue  is  the  fummit  of 
hiuajan  perfedlion. 

PREACHING.  See  Declamation,  Art. I.— The 
word  is  derived  from  the  Hebrew  parafehy  expofuit ,  he 
expounded.’* 

BREAD  AMITE,  a  denomination  given  to  the  in¬ 
habitants  of  the  earth,  conceived,  by  fome  people,  to 
have  lived  before  Adam. 

Ifaac  de  la  Pereyra,  in  1655,  pubiifhed  a  book  to 
evince  the  reality  of  Preadamites,  by  which  he  gained  a 
confiderable  number  of  profelytes  to  the  opinion  :  but 
the  anfwer  of  Demarets,  profeffor  of  theology  at  Gro¬ 
ningen,  pubiifhed  the  year  following,  put  a  flop  to.  its 
progrefs ;  though  Pereyra  made  a  reply. 

His  fyftem  was  this :  The  Jews  lie  calls  Adamites, 
and  fuppofes  them  to  have  iffued  from  Adam ;  and 
gives  the  title  Preadamites  to  the  Gentiles,  whom  he 
fuppofes  to  have  been  a  long  time  before  Adam.  But 
this  being  exprefsly  contrary  to  the  firft  words  of  Gene- 
fis,  Pereyra  had  recourfe  to  the  fabulous  antiquities  of 
the  Egyptians  and  Chaldeans,  and  to  fome  idle  rabbins, 
who  imagined  there  had  been  another  world  before  that 
.  defenbed 


IVtyer 


P  R  E 


preamble  defenbed  by  Moles.  He  was  apprehended  by  the  in* 
il  quifition  in  Flanders,  and  very  roughly  ufed,  though  in 
t  ^>rccePt>  the  fervice  of  the  dauphin.  But  he  appealed  from  their 
T  fentence  to  Rome ;  whither  he  went  in  the  time  of 

Alexander  VII.  and  where  he  printed  a  retra&ation  of 
his  book  of  Preadamites.  See  Pre-existence. 

PREAMBLE,  in  law,  the  beginning  of  an  a 61  of 
parliament,  &c.  which  ferves  to  open  the  intent  of  the 
aft,  and  the  mifehiefs  intended  to  be  remedied  by  it. 

PREBEND,  the  maintenance  a  prebendary  receives 
out  of  the  eflate  of  a  cathedral  or  collegiate  church. 
Prebends  are  dillinguifhed  into  fimple  and  dignitary  :  a 
fimple  prebend  has  no  more  than  the  revenue  for  its 
fupport ;  but  a  prebend  with  dignity  lias  always  a  ju¬ 
risdiction  annexed  to  it. 

PREBENDARY,  an  ecclefiaftic  who  enjoys  a 
prebend. 

The  difference  between  a  prebendary  and  a  canon  is, 
that  the  former  receives  his  prebend  in  confideration  of 
his  officiating  in  the  church,  but  the  latter  merely  by  his 
being  received  into  the  cathedral  or  college. 

PRECARIIJM,  in  Scots  law.  See  Law,  N°  clxxiii. 

9* 

PRECEDENCE,  a  place  of  honour  to  which  a 
perfon  is  entitled  This  is  either  of  courtefy  or  of  right. 
Thq  former  is  that  which  is  due  to  age,  eftate,  &c. 
which  is  regulated  by  cuflom  and  civility  :  the  latter 
is  fettled  -by  authority ;  and  when  broken  in  upon, 
gives  an  aftion  at  law. 

In  Great  Britain,  the  order  of  precedency  is  as  fol¬ 
lows  :  The  king  ;  the  princes  of  the  blood  ;  the  arch- 
bifhop  of  Canterbury  ;  the  lord  high  chancellor ;  the 
archbifhop  of  York  ;  the  lord  treasurer  of  England  ; 
the  lord  prefident  of  the  council  ;  the  lord  privy  feal ; 
dukes;  the  eldeft  fons  of  dukes  of  the  blood  royal;  mar- 
quifles  ;  duke*  eldeft  fons  ;  earls;  marquifles  eldeft  fons; 
dukes  younger  fons  ;  vifconnts  ;  earls  eldeft  fons  ;  mar- 
xpiiftes  younger  fons  ;  bifliops  ;  barons  ;  fpeaker  of  the 
houfe  of  commons;  lord  commiffioner  of  the  great  feal; 
vifeounts  eldeft  fons  ;  earls  younger  fons  ;  barons  eldeft 
fens  ;  privy  counfellors  not  peers  ;  chancellor  of  the  ex¬ 
chequer  ;  chancellor  of  the  duchy  ;  knights  of  the  gar¬ 
ter  not  peers  ;  lord  chief  juftice  of  the  king’s  bench  ; 
mailer  of  the  rolls  ;  lord  chief  juftice* of  the  common 
pleas  ;  lord  chief  baron  of  the  exchequer;  puifne  judges 
and  barons ;  knights  banneret,  if  made  in  the  held  ; 
mailers  in  chancery  ;  vifconnts  younger  fons  ;  barons 
younger  fons  ;  baronets  ;  knights  banneret ;  knights  of 
the  Bath  ;  knights  bachelors ;  baronets  eldeft  fons ; 
knights  eldeft  fons  ;  baronets  younger  fons  ;  knights 
younger  fons;  field  and  flag  officers;  doftors  graduate; 
ferjeants  at  law  ;  efquires  ;  gentlemen  bearing  coat  ar¬ 
mour  ;  yeomen  ;  tradefmen  ;  artificers  labourers. — 
Net1,  The  ladies,  except  thffe  of  archbifhops,  bifhops, 
and  judges,  take  place  according  to  the  degree  of  quality 
of  their  hufbands  ;  and  unmarried  ladies  uke  place  ac¬ 
cording  to  that  of  their  fathers. 

PRECEDENT,  in  law,  a  cafe  which  has  been  de¬ 
termined,  and  which  ferves  as  a  rule  for  all  of  the  fame 
mature. 

PRECENTOR,  a  dignity  in  cathedrals,  popularly 
called  the  chanter  y  or  majier  of  the  choir . 

PRECEPT,  in  law,  a  command  in  writing  fent  by 
a  chief  juftice  of  juftice  of  the  peace,  for  bringing  a  per- 
fori,  record,  or  other  matter  before  him. 
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PkKCRfT  of  Clare  ConJlaU  in  Scot3  law.  See  Law,  Precept 
Part  III.  n°clxxx.  28.  » 

P kF.c eft  of  1 Seifin,  in  Scots  law.  See  Law,  Part  III.  rece  lon^ 
n°  clxiv.  1 6, 

PRECEPTIVE,  any  thing  which  gives  or  con- 
ta‘u  precepts. 

P RKCFi'TivE  Poetry .  See  Poetry,  n°  146,  &c. 
PRECESSION  of  the  Equinoxes.  The  moil  Diurnal 
obvious  of  all  the  celellial  motions  is  the  diurnal  revo-  evolution 
lution  of  the  ftarry  heavens.  The  whole  appears  to0* 
turn  round  an  imaginary  axis,  which  pafles  through1*  eave 
two  oppofite  points  of  the  heavens,  called  the  poles .  One 
of  thefe  is  in  our  light,  being  very  near  the  liar  and  in 
the  tail  of  the  little  bear.  The  great  circle  which  is 
equidiftant  from  both  poles  divides  the  heavens  into  the 
northern  and  fouthern  hemifpheres,  which  are  equal.. 

It  is  called  the  equator ,  and  it  cuts  the  horizon  in  the 
eall  and  weft  points,  and  ever)'  liar  in  it  is  12  fiderial 
hours  above  and  as  many  below  the  horizon,  in  each 
revolution. 

The  fun’s  motions  determine  the  length  of  day  oMerva- 
and  ntght,  and  the  vieiffitudes  of  the  fed  cm  3#  By  at  ions 
long  feries  of  obfervation?,  the  fliepherds  of  Afia  were  Afiaue 
able  to  mark  out  the  fun’s  patbin  the  heavens;  he  being*-  er  ^ 
always  in  the  oppofite  point  to  that  which  comes  to 
the  meridian  at  midnight,  with  equal  but  oppofite  decli¬ 
nation.  Thus  they  could  tell  the  ftara  among  which 
the  fun  then  was,  although  they  could  not  fee  them. 

They  difeovered  that  his  path  was  a  great  circle  of  the 
heavens,  afterward  called  the  Ecliptic  ;  which  cuts 
the  Equator  in  two  oppofite  points,  dividing  it,  and  be¬ 
ing  divided  by  it,  into  two  equal  parts.  They  farthet 
obferved,  that  when  the  ftm  was  in  either  of  thefe  points 
of  interfeftion,  his  circle  of  diurnal  revolution  coincided 
with  the  equator,  and  therefore  the  days  and  nights, 
were  equal.  Hence  the  equator  came  to  be  called  the 
Equinoctial  line,  and  the  points  in. which* it  cuts  the 
ecliptic  were  called  the  Equinoctial  points,  and  the  • 
fun  was  then  Paid  to  be  in  the  equinoxes.  One  of  thefe 
was  called  the  Vernal  and  the  other  the  Autumnal 
Equinox.  .  f 

It  was  evidently  an  important  problem  in  praftical  To  deter-* 
aftronomy  to  determine  the  exaft  moment  of  the  fun’s 
occupying  thefe  llations  ;.  for  it  was  natural  to  compute  fun»s  occu~ 
the  courfe  of  the  year  from  that  moment.  Accordingly  pyirg  the 
this  has  been  the  leading  problem  in  the  aftronomy  of  equino&ial 
all  nations.  It  is  fufceptible  of  confidcrable  precilion,  Poims* 
without  any  apparatus  of  inftruments.  It  is  only  ne- 
ceftary  to  obferve  the  fun’s  declination  on  the  noon  of 
two  or  three  days  before  and  after  the  equinoftial  day. 

On  two  confecutive  days  of  this  number,  his  declination 
muft  have  changed  from  north  to  fouth,  or  from  fouth 
to  north.  ‘  If  his  declination  on  one  day  was  obferved 
to  be  21'  north,  and  on  the  next  5'  fouth,  it  follows  that 
his  declination  was  nothing,  or  that  he  was  in  the  equi- 
no6iial  point  about  23  minutes  after  7  in  the  morning 
of  the  fecond  day.  Knowing  the  precife  moments,  and 
knowing  the  rate  of  the  fun’s  motion  in  the  ecliptic,  it 
is  eafy  to  ascertain  the  precife  point  of  the  ecliptic  in 
which  the  equator  interfefted  it.  .  4 

By  a  feries  of  fucli  observations  made  at  Alexandria  Hipj>ar. 
between  t?he  years  161  and  127  before  Chrift,  Hippar-  chus’a 
chus  the  father  of  our  aftronomy  found  that  the  point  coveiie** 
of  the  autumnal  equinox  was  about  fix  degrees  to  the 
eaftward  of  the  ftar  called  Spica  virgin  is.  Eager  to 

determine 
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Preceflion.  determine  everything  by  multiplied  °bfervation8,  he  ran- 

- - - ’.facked  all  the  Chaldean,  Egyptian,  and  other  re  ord  , 

to  which  his  travels  could  procure  him  accefs,  for  obfer- 
rations  of  the  fame  kind ;  but  he  does  not  mention  h.s 
having  found  any.  He  found,  however,  fome  obferva- 
lions'  of  Ariftillus  and  Timochares  made  about  JS° 
years  before.  From  thefe  it  appeared  evident  that  the 
point  of  the  autumnal  equinox  was  then  about  eight  de¬ 
crees  eaft  of  the  fame  ftar.  He  difcuffes  thefe  observa¬ 
tions  with  great  fagacity  and  rigour  ;  and,  on  their  au¬ 
thority,  he  afferts  that  the  equ.noft.al  points  are  not 
fixed  in  the  heavens,  but  move  to  the  weftward  about  a 
,  degree  in  75  years  or  fomewhat  lefs. 

Why* called  This  motion  is  called  the  P«ces«o»  ot™^- 

the  precef  N0XES,  becaufe  by  it  the  time  and  place  of  the  fun  s 
fion  of  the  uinoabl  ftation  precedes  the  ufual  calculations :  it  is 
equinoxes.  A  confirmedby  all  fubfequent  obfervations.  In  1750 
the  autumnal  equinox  was  obferved  to  be  20  2 1  weft- 

.ward  of  fpica  virginis.  _  Supposing  the  motion  to  have 
been  unifoim  during  this  period  of  ages,  it  follows  tha 
the  annual  preceflion  is  about  S°"r  5  t^7t  13>  ^  l!ie  ce" 
leftial  equator  cuts  the  ecliptic  in  a  particular  po'nt  on 
any  day  of  this  year,  it  will  on  the  fame  day  of  the  fol¬ 
lowing  year  cut  it  in  a  point  50'r  to  the  weft  of  it,  and 
the  fun  will  come  to  the  equinox  20  23  before  he  has 
completed  his  round  of  the  heavens.  Thus  the  equinoc¬ 
tial  or  tropical  year,  or  true  year  of  feafons,  ife  fo  much 
jfhorter  than  the  revolution  of  the  fun  or  the  fidereal  year. 

„  6  j  ■  ,lhLs  difeovery  that  has  chiefly  immortalized 

o?Xerdif-Cethe  name  of  Hipparchus,  though  it  muft  be  acknow- 
covery.  ledged  that  all  his  aftrononncal  refearches  have  been 
.condufted  with  the  fame  fagacity  and  intelligence.  It 
was  natural  therefore  for  him  to  value  himfelf  highly 
for  the  difeovery.  It  muft  be  acknowledged  to  be  one 
of  the  moft  Angular  that  has  been  made,  that  the  re¬ 
volution  of  the  whole  heavens  fhould  mot  be  liable, 

.but  its  axis  continually  changing.  For  it  muft  be  ob¬ 
ferved,  that  fince  the  equator  changes  its  pofition,  and 
*  the  equator  is  only  an  imaginary  circle,  equidiftant  from 
the  tvvo  poles  or  extremities  of  the  axis  ;  tliefe  poles 
and  this  axis  muft  equally  change  their  petitions.  The 
equinoftial  points  make  a  complete  revolution  in  about 
3774c,  the  equator  being  all  the  while  inclined  to  the 
ecliptic  in  nearly  the  fame  angle.  Therefore  the  poles  of 
this  diurnal  revolution  muft  deferibe  a  circle  round  the 
poles  of  the  ecliptic  at  the  diftance  of  about  2  3I  degrees 
in  2r74r  years;  and  in  thetime  of  Timochares  the  north 
pole  of  the  heavens  .muft  have  been  30  degrees  eaftward 
„  of  where  it  now  is.  .  .  ,. 

MiJLfcn.  Hipparchus  has  been  accufed  of  plagianfm  and  in. 
hasten  fmcerity  in  this  matter.  It  is  now  very  certain  that 
accufed  of  the  preceflion  of  the  equinoxes  .was  known  to  the  altro- 
jpUgiarifm,  nomers  of  India  many  ages  before  the  time  of  Hip¬ 
parchus.  It  appears  alfo  that  the  Chaldeans  had  a 
pretty  accurate  knowledge  of.  the  year  of  feafons. 
From  their  faros  we  deduce  their  meafure  of  this  year 
to  be  367  days  5  hours  49  minutes  and  II  feconds, 
exceeding  the  truth  only  by  26",  and  much  more  exaft 
than  the  year  of  Hipparchus.  They  had  alfo  a  fidereal 
year  of  365  days  6  hours  1 J  minutes.  Now  what  could 
occafion  an  attention  to  two  years,  if  they  did  not  fuppofe 
the  equinoxes  moveable?  TheEgyptians  alfo  had  a  know¬ 
ledge  of  fomething  equivalent  to  this:  for  they  had  dit- 
covered  that  the  dog-ftar  was  no  longer  the  faithful  tor- 
warner  of  the  .overflowing  of  the  Nile;  and  they  com- 
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bined  him  with  the  ftar  Fomalhafet*  in  their  myilical  Preceflhm 
kalendar.  This  knowledge  is  alfo  involved  in  the  pre-  *  See  Du_ 
cepts  of  the  Chinefe  aftronomy,  of  much  older  datepin3fttr  Je 
than  the  time  of  Hipparchus. 

But  all  thefe  acknowledged  tafts  are  not  fufficient 
for  depriving  Hipparchus  of  the  honour  of  the  didco-^^^ 
very,  or  fixing  on  him  the  charge  of  plagiariim.  1  nis^  jnjcrip9 
motion  was  a  thing  unknown  to  the  aftronomers  of  the  X 
Alexandrian  fchool,  and  it  was  pointed  out  to  them  But  UWy, 
by  Hipparchus  in  the  way  in  which  he  ascertained 
every  other  pofition  in  aftronomy,  namely,  as  the  ma¬ 
thematical  refult  of  a&ual  obfervations,  and  not  as  a 
thing  deducible  from  any  opinions  on  other  fubje&s  re¬ 
lated  to  it.  We  fee  him,  on  all  other  occafion s,  eager  to 
confirm  his  own  obfervations,  and  his  dedu&ions  from 
them,  by  every  thing  he  could  pick  up  from  other  aftro- 
nomers  ;  and  he  even  adduced  the  above-mentioned 
pra&ice  of  the  Egyptians  in  corroboration  of  his  doc¬ 
trine.  It  is  more  than  probable  then  that  he  did  not 
know  any  thing  more.  Had  he  known  the  Indian 
preceflion  of  54"  annually,  he  had  no  temptation  what¬ 
ever  to  withhold  him  from  ufing  it  in  preference  to  one 
which  he  acknowledges  to  be  inaccurate, becaufe  deduced 
from  the  very  ftiort  period  of  150  years,  and  from  the 
obfervations  of  Timochares,  in  which  he  had  no  great 

confidence.  ,  TT  ^  , 

This  motion  of  the  ftarry  heavens  was  long  a  matter  Hea7enIT 
of  difeuflion,  as  a  thing  for  which  no  phyfical  reafon  f  J 

could  be  afiigned.  But  the  eftabliftiment  of  the  ^"bythcCo- 
pernican  fyftem  reduced  it  to  a  very  Ample  affair ;  thepCrnican 
motion  which  was  thought  to  affeft  all  the  heavenly  fyftem, 
bodies,  is  now  acknowledged  to  be  a  deception,  orafalfe 

judgment  from  the  appearances.  The  earth  turns 
round  its  own  axis  while  it  revolves  round  the  fun,  m 
the  fame  manner  as  we  may  caufe  a  child’s  top  to  fpia 
.on  the  brim  of  a  mill-ftone,  while  the  IU>ne  is  turning 
flowly  round  its  axis.  If  the  top  fpin  ileadily,  with¬ 
out  any  wavering,  its  axis  will  always  point  to  the  ze¬ 
nith  of  the  heavens  ;  but  we  frequently  fee,  that  while 
it  fpins  briikly  round  its  axis,  the  axis  itfelf  has  a  flow 
conical  motion  round  the  vertical  line,  fo  that,  if 
produced,  it  would  flowly  deferibe  a  clrde  in  the  hea¬ 
vens  round  the  zenith  point..  The  flat  furface  of  the 
top  may  reprefent  the  terreftrial  equator,  gradually  turn¬ 
ing  itfelf  round  on  all  fides.  If  this  top  were  formed 
like  a  ball,  with  an  equatorial  circle  on  it,  it  would  re¬ 
prefent  the  whole  motion  very  prettily,  the  only  diffe¬ 
rence  being,  that  the  fpinning  motion  and  this  waver¬ 
ing  moti  n  are  in  the  fame  dire&ion  ;  whereas  the  diur¬ 
nal  rotati  on  and  the  motion  of  the  equinoaial  points  are 
in  contrary  diredions.  Even  this  diflimilarity  may  be 
removed,  by  making  the  top  turn  on  a  cap,  like  the 
card  of  a  mariner’s  compafs.  10 

It  is  now  a  matter  fuMy  eftablifhed,  that  while  the  And  tkfc 
earth  revolves  round  the  fun  from  weft  to  eaft,  in  theeart  ®* 
plane  of  the  ecliptic,  in  the  courfe  of  a  year  it  turns 
round  its  own  axis  from  weft  to  eaft  in  2311  56  4 
which  axis  is  inclined  to  this  plane  in  an  angle  of  nearly 
.23°  28'  ;  and  that  this  axis  turns  round  a  line  perpen¬ 
dicular  to  the  ecliptic  in  25,745  years  from  eaft  to  weft, 

.keeping  .nearly  the  fame  inclination  to  the  ecliptic.— 

By  this  means,  its  pole  in  the  fphete  of  the  ftarry  hea¬ 
vens  deferibes  a  circle  round  the  polt  of  the  ecliptic  at 
the  diftance  of  230  28'  nearly.  The.  confequence  of 
this  muft  be,  that  the  terreftrial  equate*,  when  produ- 

3  ced 
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ftreceftion.  sed  to  the  fphere  of  the  ftavry  heavens,  will  cut  the 

v- — v -  ecliptic  in  two  oppofite  points,  through  which  the  fun 

mud  pafs  when  he  makes  the  day  and  night  equal ;  and 
that  thefe  points  mull  fhift  to  the  weft  ward,  at  the  rate 
of  leconds  annually,  which  is  the  preceffion  of  the 
equinoxes.  Accordingly  this  has  been  the  received 
doctrine  among  aitrouomers  for  nearly  three  centmies, 
and  it  was  thought  perfedtly  conformable  to  appear- 
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Bradley’s 


ances. 


TYifticuitie* 
in  the  at¬ 
tempt  ob- 
'Viated  by 
accident. 


But  Dr  Bradley,  the  moil  fagacious  of  modern  aftro- 
ar,empt  to  nomers>  hoped  to  difcover  the  parallax  of  the  earth’s 
thcparalax Oibit  by  obfervations  of  the  aftna]  pofition  of  the  pole 
of  the  of  the  celeftial  revolution.  Dr  Hooke  had  attempted  this 
-earth’s  or-  before,  but  with  very  imperfect  inftruments.  The  art 
dnt.  0f*  obferving  being  now  prodigioudy  improved,  Dr  Brad¬ 

ley  refumed  this  inveftigation.  It  will  eafily  appear, 
that  if  the  earth’s  axis  keeps  parallel  to  itfclf,  its  extre¬ 
mity  mull  defcribe  in  the  fphere  of  the  (tarry  heavens 
a  iigure  equal  and  parallel  to  its  orbit  round  the  fun  ; 
and  if  the  (tars  be  fo  near  that  this  figure  is  a  vifible  ob¬ 
ject,  the  pole  of  diurnal  revolution  will  be  in  different 
diftinguifhable  points  of  this  figure.  Confequently,  if 
the  axis  defcribes  the  cone  already  mentioned,  the  pole 
will  not  defcribe  a  circle  round  the  pole  of  the  ecliptic, 
but  will  have  a  looped  motion  along  this  circumference, 
fimilar  to  the  abfolute  motion  of  one  of  Jupiter’s  fatel- 
lites,  defcribing  an  epicycle  whofe  centre  defcribes  the 
circle  round  the  pole  of  the  ecliptic. 

He  accordingly  obferved  filch  an  epicyclical  motion, 
and  thought  that  he  had  now  overcome  the  only  diffi¬ 
culty  in  the  Copernican  fyftem  ;  but,  on  maturely  con- 
fidering  liis  obfervations,  he  found  this  epicycle  to  be 
quite  inconfiffent  with  the  confequences  of  the  annual 
parallax,  and  it  puzzled  him  exceedingly.  One  day, 
while  taking  the  amufement  of  failing  about  on  the 
Thames,  he  obferved,  that  every  time  the  boat  tacked, 
the  diredion  of  the  wind,  eftimated  by  the  direction  of 
the  vane,  feemed  to  change.  ^  This  immediately  fug- 
gefted  to  him  the  caufe  of  his  obferved  epicycle,  and 
he  found  it  an  optical  illulion,  occafioned  by  a  combi¬ 
nation  of  the  motion  of  light  with  the  motion  of  his 
telefcope  while  obferving  the  polar  ftars.  Thus  he  un¬ 
wittingly  eftabliffied  an  incontrovertible  argument  for 
the  truth  of  the  Copernican  fyftem,  and  immortalized 
his  name  by  his  difcovery  of  the  Aberration  of  the 

ftars.  .  #  . 

liis  further  Jde  now  engaged  in  a  feries  of  obfervations  for  af- 
inveiti^a-  -certainingr  ail  the  circumftances  of  this  difcovery.  In 
courfe  of  thefe,  which  were  continued  for  28  years, 
he  difeovered  another  epicyclical  motion  of  the  pole  of 
the  heavens,  which  was  equally  curious  and  unexpeded. 
He  found  that  the  pole  deferibed  ^  an  epicycle,  whofe 
diameter  was  about  1 8",  having  for  its  centre  that  point 
of  the  circle  round  the  pole  of  the  ecliptic  in  which  the 
-  pole  would  have  been  found  independent  of  this  new 
motion.  He  alfo  obferved,  that  the  period  of  this  epi¬ 
cyclical  motion  Was  1 8  years  and  feven  months.  It 
ftruck  him,  that  this  was  precifely  the  period  of  the  re¬ 
volution  of  the  nodes  of  the  moon  s  orbit.  He  gave  a 
brief  account  of  thefe  rcfults  to  Lord  Macclesfield,  then 
prefident  of  the  Royal  Society,  in  1747,  Mr  Machin, 
to  whom  he  alfo  communicated  the  obfervations,  gave 
him  in  return  a  very  neat  mathematical  hypothecs,  by 
which  the  motion  might  be  calculated. 
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a  circle- diftaut  from  it  23°  28’,  reprefenting  the  c'rtlt 
deferibed  by  the  pole  of  the  equator  during  one  revolu- 
tion  of  the  equinodial  points.  Let  P  be  the  place  ofjytathema- 
this  laft  mentioned  pole  &t  fome  given  time.  Round  c  cal  theory 
P  defcribe  a  circle  ABCD,  whofe  diameter  AC  is  1 8;/.  tf  die  pole* 
The  reaUituatiou  of  the  pole  will  be  in  the  circumference  ^  r 
of  this  circle  ;  and  its  place,  in  this  circumference,  de- .  cfed  to 
pends  on  the  place  of  the  moon’s  afeending  node.defc  ibe  & 
Draw  EPF  and  GPL  perpendicular  to  it;  let  GLc*rcle‘ 
be  the  colure  of  the  equinoxes,  and  EF  the  colure  of 
the  folftice?.  Dr  Bradley’s  obfervations,  (bowed  that  the 
pole  was  in  A  when  the  node  was  in  L>  the  ver¬ 
nal  equinox.  If  the  node  recede  to  H,  the  winter 
folftice,  the  pole  is  in  B.  When  the  node  is  in  the 
autumnal  equinox  at  G,  the  pole  is  at  C  ;  and  when 
the  node  is  in  F,  the  fummer  folftice,  the  pole  is  in  D. 

In  all  intermediate  fituations  of  the  moon’s  afeending 
node,  the  pole  is  in  a  point  of  the  circumference  ABCD, 
three  figns  or  90°  more  advanced.  15 

Dr  Bradley,  by  comparing  together  a  great  mimberMore  cxntf: 
of  obfervations,  found  that  the  mathematical  theory, 
and  the  calculation  depending  on  it,  would  correfpond(Uted  for 
much  better  with  the  obfervations,  if  an  ellipfe  Were  the  circle, 
fubftituted  for  the  circle  ABCD,  making  the  longer 
axis  AC  18",  and  the  (hotter,  BD,  16".  Mr  d’Alem¬ 
bert  determined,  by  the  physical  theory  of  gravitation, 
the -axes  to  be  18'  and  1 3^,4.  16 

Thefe  obfervations,  and  this  mathematical  theory,  Thefe. ob- 
muft  be  confidered  as  fo  many  fadls  in  aftronomy,  aiul  113 

we  mull  deduce  from  them  the  methods  of  computing ^oryar<* 
the  places  of  all  celeftial  phenomena,  agreeable  to  thei^fa 
nniverfal  .practice  of  determining  every  point  of  the  liea-allronoiny, 
vens  by  its  longitude,  latitude,  right  afeenfion,  and  de¬ 
clination.  .  17 

It  is  evident,  in  the  firft  place,  that  this  equation  Obliquity 
of  the  pole’s  motion  makes  a  change  in  the  obliquity  of.^he 
of  the  ecliptic.  The  inclination  of  the  equator  to  the  c  1  ’ 
ecliptic  is  meafured  by  the  arch  of  a  great  circle  inter¬ 
cepted  between  their  poles.  Now,  if  the  pole  be  in  O 
inilead  of  P,  it  is  plain  that  the  obliquity  is  meafured 
by  EO  inftead  of  EP.  If  EP  be  confidered  as  the 
mean  obliquity  of  the  ecliptic,  it  is. augmented  by  9' 
when  the  moon’s  afeending  node  is  in  the  vernal  equi¬ 
nox,  and  confequently  the  pole  in  A.  It  is,  on  the 
contrary,  diminifhed  9'  when  the  node  is  in  the  au¬ 
tumnal  equinox,  avid  the  pole  in  C;  and  it  is  equal  to 
the  mean  when  the  node  is  in  the  cohire  of  the  folftices. 

This  change  of  the  inclination  of  the  earth’s  axis  to  the 
plane  of  the  ecliptic  was  Called  the  nutation  of  the  axis 
by  Sir  Ifaac  Newton;  who  (hewed,  that  a  change  of 
nearly  a  fecond  mud  obtain  in  a  year  by  the  action  of 
the  fun  on  the  prominent  parts  of  the  ten-eft  rial  fphe- 
roid.  But  he  did  not  attend  to  the  change  which 
would  be  made  in  this  motion  by  the  variation  which 
obtains  In  the  difturbing  force  of  the  moon,  in  confe- 
quence  of  the  different  obliquity  of  her  adlion  on  the 
equator,  arifing  from  the  motion  of  her  own  oblique  or¬ 
bit.  It  is  this  change  which  now  goes  by  the  name 
NUTATION,  and  we  owe  its  difcovery  entirely  to  Dr 
Bradlev.  The  general  change  of  the  pofition  of  the 
earth’s  axis  has  been  termed  deviation  by  modern  aftro- 

1  o 

nomers.  . ,  v  ^  ^  * 

The  quantity  of  this 'change  of  obliquity  is  eaiily  at- 
certained.  It  is  evident,  from  what  has  been^ahwdy^  'J^^ 


^^^rKp^tWliptic,  andSrQ^  faid,  that  when  the  pole  -V  in  O,  the  arch  ADCO 
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Pteeeffion  equal  to  tl\e  node’s  longitude  from  the  vernal  equinox, 

- - - - '  and  that  PM  is  its  coiine  ;  and  (on  account  of  tne  fmall- 

nefs  of  AP  in  comparifon  of  EP)  PM  may  be  taken  for 
the  change  of  the  obliquity  of  the  ecliptic.  This ;  s 
therefore  =9'  X  cof.  long,  node,  and  is  ^WitivetoUc 
mean  obliquity,  while  O  is  in  the  femicircle  EAD,  that 
is,  while  the  longitude  of  the  node  is  from  9  figns  to  3 
figns ;  but  fubtrattive  while  the  longitude  of  the  node 

changes  from  3  to  9  figns.  '  .  ,  , 

But  the  nutation  changes  alfo  the  longitudes  and 
right  afeenfions  of  the  flars  and  piane,s  by  c  langin^ 
the  equinoaial  points,  and  thus  occafiomng  an  equa¬ 
tion  in  the  preceffion  of  the  equinoctial  points.  It  was 
this  circumflanCe  which  made  it  neceffary  for  ns  to  con- 
fider  it  in  this  place,  while  exprefhly  treating  ot  this 
preceffion.  Let  us  attend  to  this  derangement  o,  the 

',T“ea^.°iSl,  or  m-kto  rvlrid,  p,IT,,  rlrro.gl. 
the  poles  of  the  ecliptic  and  equator  js  always  the.lol- 
ftitial  colure,  and  the  equinoaial  colure  is  at  right 
angles  to  it :  therefore  when  the  pole  is  in  P  or  m  O, 
EP  or  EO  is  the  folftitial  colure.  Let  S  be  any  fixed 
ftar  or  planet,  and  let  SE  be  a  meridian  or  circle  o*  lon¬ 
gitude  ;  draw  the  circles  of  declination  PS,  OS,  and 
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ao 

Situation 
©f  rhe  fol- 
Xtitiat  and 
equiiK><5Hal 
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gituae  ;  uraw  uic  - y; 

the  circles  M’EM,  m Em',  perpendicular  to  PL,  UL 
If  the  pole  were  in  its  mean  place  P,  tlie  equmoftwl 
points  would  be  in  the  ecliptic  meridian  M  EM ,  or 
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Equation 

of  longi-  points  wouia  uc  m  tuv.  — y~.  r  <rv.  c 

tude  from  {,bat  meridian  would  pafs  through  the  mterffiaions  of 
nutation  of  th£  Qr  md  eclipt;c,  and  the  angle  M  ES  would 

8’b.  *  meafm-e  the  longitude  of  the  liar  S.  But  when  the 

pole  is  in  O,  the  ecliptic  meridian  mEm  will  pafs  thro 
the  equinoaial  points.  The  equinoaial  points  muft 
therefore  b'e  to  the  weftward  of  their  mean  place,  and 
the  equation  of  the  preceffion  muft  be  additive  to  that 
preceffion  ;  and  the  longitude  of  the  ftar  S  will  now  be 
meafured  by  the  angle  m  ES,  which,  in  the  cafe  here 
reprefented,  is  greater  than  its  mean  longitude.  1  he 
difference,  or  the  equation  of  longitude,  arifing 

nutation  of  the  earth’s  axis,  is  the  angle  OEP,  or  qE_ 

OM  is  the- fine  of  the  angle  CPO,  which,  by  what  has 
been  already  obferved,  is  equal  to  the  longitude  of  the 
node  ;  Therefore  OM  is  equal  to  q  'X  long,  node,  and 
OM  .  .  9  'X  A"-  Th;s  cquatio„  is 

OE  IS  eqUal  t0  TffiTobliq’.  eclip.  H 

additive  to  tlie  mean  longitude  of  the  ftar  when  O  is 
in  the  femicircle  CBA,  or  while  the  afeendmg  node  is 


changed  its  pofition.the  circles  of  declination  alfo  change  Prec  flbn. 
theirs.  When  the  pole  is  at  P,  the  right  afeenfion  of  v 
S  from  the  folftitial  colure  is  meafured  by  the  angle 
SPE,  contained  between  that  colure  and  the  liar’s  circle 
of  declination.  But  when  the  pole  is  at  O,  the  right 
afeenfion  is  meafured  by  the  angle  SOE,  and  the  dif¬ 
ference  of  SPE  and  SOE  is  the  equation  of  right  af¬ 
eenfion.  The  angle  SOE  confifts  of  two  parts,  GOE 
and  GOS  ;  GOE  remains  the  fame  wherever  the  ftar  S 
is  placed,  but  GOS  varies  with  the  place  of  the  ftar. — 

We  muft  full  find  the  variation  by  which  GPE  becomes 
GOE,  which  variation  is  common  to  all  the  ftars.  The 
triangles  GPE,  GOE,  have  a  conftant  fide  GE,  and  a 
conftant  angle  G  ;  the  variation  PO  of  the  fide  GP  is 
extremely  finall,  and  therefore  the  variation  of  the  angles 
may  be  computed  by  Mr  Cotes’s  Fluxionary  Theorems. 

See  Simpfon’s  Fluxions,  §  253,  &c.  As  the  tangent  of 
the  fide  EP,  oppofite  to  the  conftant  angle  G,  is  to  the 
fine  of  the  angle  EPG,  oppofite  to  the  conftant  fide 
EG,  fo  is  PO  the  variation  of  the  fide  GP,  adjacent  to 
the  conftant  angle,  to  the  variation  x  of  the  angle 
GPO,  oppofite  to  the  conftant  fide  EG.  This  gives 
_ 9- X  fin._long.  node,  ^  .g  fubtraa;ye  from  the 
—  tang.  obi.  eclip. 

mean  right  afeenfion  for  the  firft  fix  figns  of  the.  node  s 
longitude,  and  additive  for  the  laft  fix  figns.  This  equa¬ 
tion  is  common  to  all  the  ftars.  - 

The  variation  of  the  other  part  SOG  of  the  angle, 
which  depends  on  the  different  pofition  of  the  hour 
circles  PS  and  OS,  which  caufes  them  to  cut  the  equa¬ 
tion  in  different  points,  where  the  arches  of  right. afeen¬ 
fion  terminate,  may  be  difeovered  as  follows.  The  tri¬ 
angles  SPG,  SOG,  have  a  conftant  fide  SG,  and  a 
conftant  angle  G.  Therefore,  by  the  fame  Cotefian 
theorem,  tan.  SP  :  fin.  SPGnPO  :y9  and  j/,  or  the 
fecond  part  of  the  nutation  in  right  afeenfion,  = 
gf/X  fin.  diff.  R.  A.  of  ftar  and  node 

cotan.  declin.  ftar  *  24 

The  nutation  alfo  affe&s  the  declination  of  the  ftars :  Nutation 
For  SP,  the  mean  codeclination,  is  changed  into  SO.— the 
Suppofe  a  circle  deferibed  round  S,  with  the  diftance  t[)e 
SO  cutting  SP  in  f;  then  it  is  evident  that  the  equa¬ 
tion  of  declin.  is  P/=  POX  cofine  Oiy  =  9"  X  iign 
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A  mere 

uiu.li  wiv  vtuv». -  ---  -  mode 

ftronomical  refearches,  founded  on  Machin’s  Theory.  0f  cajcu^* 
When  ftill  greater  accuracy  is  required,  the  elliptical  cion. 


r.  afeen.  of  ftar — long,  of  node. 

Such  are  tlie  calculations  in  conftant  ufe  in  our  a- 


"Right 
.•attention 
luUei'rt  a 
double 


f  ►  the  femichcle  CBA,  or  while  the  aicenumg  uuuc  when  Itm  greaiei  ciuui r  , 

raffimr  backwards  from  the  vernal  to  the  autumnal  equi-  theory  muil  be  fubftituted,  by  taking  (as  is  expreffed 

non  •  but  it  is  fubtra&ive  from  it  while  O  is  in  the  femi-  by  tl,e  dotted  lines)  O  in  that  point  of  the  eilipfe  de- 

Erie  ADC  or  while  the  node  is  paffing  backwards  from  feribed  on  the  tranfverfe  axis  AC,  where  it  is  cut  by 

c  *  V.  * i—  -  - - 1  .oulnov  •  nr.  tn  pxnrefs  it  QM,  drawn  according  to  Machin’s  theory..  All  the 

chancre  made  here  is  the  diminution  of  OM  in  the  ratio 
of  1  8  to  f  3,4,  and  a  correfponding  diminution  of  the 
angle  CPO.  The  detail  of  it  may  be  feen  in  De  la 
Landed  AJlronmny ,  art.  2874  ;  but  is  rather  foreign  to 
our  prefent  purpofe  of  explaining  the  preceffion  of  the 
equinoxes.  The  calculations  being  in  every  cafe  tedious, 
and  liable  to  miftakes,  on  account  of  the  changes  of  the 
figns  of  the  different  equations,  the  zealous  promoters  of 
aflronomy  have  calculated  and  publlfhed  tables  of  all 
tliefe  equations,  both  on  the  circular  and  elliptical  hy- 
pothefis.  And  ftill  more  to  abridge  calculations,  which 
occur  in  reducing  every  aftronomical  obfervation,  when 
the  place  of  a  phenomenon  ia  deduced  from  a  compari- 

1  ion 


die  autumnal  to  the  vernal  equinox  ;  or,  to  exprefs  u 
more  briefly,  the  equation  is  fubtra&ive  from  the  .mean 
longitude  of  the  ftar,  while  the  afeendmg  node  is  111  tlie 
fnft  fix  figns,  and  additive  to  it  while  the  node  is  in  the 

^al Iftii equation  of  longitude  is  tlie  fame  for  all  the 
ftars,  for  their  longitude  is  'reckoned  on  the  ecliptic 
( which  is  here  fuppofed  invariable)  ;  and  therefore  is 
afitTed  only  by  the  variation  of  the  point  from  which 

•the  longitude  is  computed. 

The  right  afeenfion,  being  computed  on  the  equator, 
fuffers  a  double  change.  It  is  computed  from,  or  be¬ 
gins  at,  a  different  point  of  the  equator,  and  it  termi¬ 
nates  at  a  different;  point  bscaufe  the  equator  having 
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Jfreccflion.  fo»  with  known  fixed  flars,  there  have  been  publifiied 
w-~ —  tables  of  nutation  and  preceflion,  for  fome  hundreds  of 
the  principal  liars,  for  every  pofition  of  the  moon’s  node 
and  of  the  fun. 

It  now  remains  to  confider  the  preceflion  of  the  equi- 
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Newton 
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je<ft 


he  c-qui-  no&ial  points,  with  its  equations,  arifing  from  the  nuta- 
"  ‘  ’  tion  of  the  earth’s  axis  as  a  phyfical  phenomenon,  and 
to  endeavour  to  account  for  it  upon  thofe  mechanical 
principles  which  have  fo  happily  explained  all  the  other 
phenomena  of  the  celeftial  motions. 

This  did  not  efcape  the  penetrating  eye  of  Sir  Ifaac 
Newton  ;  and  he  quickly  found  it  to  be  a  confequence, 
and  the  moft  beautiful  proof, -of  the  univerfal  gravitation 
arm  »uin.  of  all  matter  to  all  matter  ;  and.  there  is  no  part  of  hi$ 
nn  this  fub-  jmmprtal  work  where  his  fagacity  and  fertility  of  re- 
fource  fiiine  more  confpicuoufly  than  in  this  inveftiga- 
tion.  It  mull  be  acknowledged,  however,  that  New¬ 
ton’s  invefligation  is  only  a  fhrewd  guefs,  founded  on 
affnmptions,  of  which  it  would  be  extremely  difficult  to 
demonflrate  either  the  truth  or  falfity,  and  which  requi¬ 
red  the  genius  of  a  Newton  to  pick  out  in  fuch  a  com¬ 
plication  of  abftrufe  circumflances.  The  fubjed  has 
occupied  the  attention  of  the  firft  mathematicians  of 
Europe  fince  his  time  ;  and  is  flill  confidered  as  the 
moll:  curious  and  difficult  of  all  mechanical  problems. 
The  moft  elaborate  and  accurate  difTertations  on  the 
preceflion  of  the  equinoxes  are  thofe  of  Sylvabella  and 
Walmefiy,  in  the  Philofophical  Tranfadions,  publifiied 
about  the  year  1754;  that  of  Thomas  Simpfon,  publifh- 
edin  his  Mifcellaneous  Trads  ;  that  of  Father  Frifius, 
in  the  Memoirs  of  the  Berlin  Academy,  and  afterwards, 


axis  of  this  orbit,  perpendicular  to  its  plane,  and  there-  Pr 
fore  inclined  to  the  Ecliptic.  Since  the  Moon  gravitates 
to  the  fun  in  the  direction  MS,  which  is  all  above  the 
Ecliptic,  it  is  plain  that  this  gravitation  has  a  tendency 
to  draw  the  Moon  towards  the  Ecliptic.  Suppofe  tins 
force  to  be  fuch  that  it  would  draw  the  Moon  down 
from  M  to  i  in  the  time  that  floe  would  have  moved 
from  M  to  (t  in  the  tangent  to  her  orbit.  By  the  com¬ 
bination  of  thefe  motions,  the  Moon  will  defert  her  or¬ 
bit,  and  deferibe  the  line  Mr,  which  makes  the  diagonal 
of  the  parallelogram  ;  and  if  no  farther  adion  of  the  fim 
be  fuppofed,  fhe  will  deferibe  another  orbit  M<V,  lying 
between  the  orbit  MCD*?  and  the  Ecliptic,  and  fhe  will 
come  to  the  Ecliptic,  and  pafs  through  it  in  a  point 
nearer  to  M  than  n  is,  which  was  the  former  place  of  her 
defeending  node.  By  this  change  of  orbit,  the  line  EX 
will  no  longer  be  perpendicular  to  it ;  but  there  will  be’ 
another  line  Ex,  which  will  now  be  perpendicular  tn 
the  new  orbit.  Alfo  the  Moon,  moving  from  M  to  r, 
does  not  move  as  if  fhe  had  come  from  the  afeending 
node  N,  but  from  a  point  N  lying  beyond  it  ;  and  the 
line  of  the  nodes  of  the  orbit  in  this  new  pofition  is 
N'  ri.  Alfo  the  angle  MN’w  is  lefs  than  the  angle 
MNw. 

Thus  the  nodes  fhift  their  places  in  a  diredion  op- 
pofite  to  that  of  her  motion,  or  move  to  the  weftward  ; 
the  axis  of  the  orbit  changes  its  pofition,  and  the  orbit 
itfelf  changes  its  inclination  to  the  ecliptic.  Tliefe 
momentary  changes  are  different  in  different  parts  of 
the  orbit,  according  to  the  pofition  of  the  line  of  the 
nodes.  Sometimes  the  inclination  of  the  orbit  is  in- 


m  tne  memoirs  01  me  ucrun  mm  - .  _  "  ,  A  , 

with  great  improvements,  in  his  Cofmograpliia ;  that  of  creafed,  and  fometimes  the  nodes  move  to  the  eaitvvard 
Euler  in  the  Memoirs  of  Berlin  ;  that  of  D’Alembert  in  But,  in  general,  the  inclination^ increafes  from  the  time 


a  feparate  differtation  ;  and  that  of  De  la  Grange  on  the 
Libration  of  the  Moon,  which  obtained  the  prize  in 
the  Academy  of  Paris  in  1769.  think  the  ftifk1'* 
tation  of  Father  Frifius  the  moft  perfpicuous  of  them  all, 
being  conduded  in  the  method  of  geometrical  analyfis  ; 
whereas  mod  of  the  others  proceed  in  the  fluxionary 
and  fymbolic  method,  which  is  frequently  deficient  in 
diftind  notions  of  the  quantities  under  confideration, 
and  therefore  does  not  give  us  the  fame  perfpicuous 
convidion  of  the  truth  of  the  refults.  In  a  work  like 
ours,  it  is  impoffible  to  do  juftice  to  the  problem,  with¬ 
out  entering  into  a  detail  which  would  be  thought  ex¬ 
tremely  difproportioned  to  the  fubjed  by  the  genera¬ 
lity  of  our  readers.  Yet  tliofe  who  have  the  tieceffary 
preparation  of  mathematical  knowledge,  and  wifh  to  un- 
derftand  the  fubjed  fully,  will  find  enough  here  to  give 
them  a  very  diftind  notion  of  it ;  and  in  the  article  Ro¬ 
tation,  they  will  find  the  fundamental  theorems,  which 
will  enable  them  to  carry  on  the  invefligation. .  We  {hall 
firft  give  a  fhort  (ketch  of  Newton’s  invefligation,  which 
is  of  the  moft  palpable  and  popular  kind,  and  is  highly 
valuable,  not  only  for  its  ingenuity,  but  alfo  becaufe  it 
will  give  our  unlearned  readers  diftind  and  fatisfadory 
conceptions  of  the  chief  circumflances  of  the  whole  phe¬ 
nomena. 

Let  S  (fig.  2.)  be  the  fun,E  the  Earth,  and  M  the 
Moon,  moving  in  the  orbit  NMCDw,  which  cuts  the 
plane  of  the  Ecliptic  in  the  line  of  the  nodes  N/i,  and 
has  one  half  raifed  above  it,  as  reprefented  in  the  figure, 
the  other  half  being  hid  below  the  Ecliptic.  Sup- 
rrrnxivPofc- this  orbit  folded  down;  it  will  coincide  with  the 
Ecliptic  in  the  circle  N  m  c  d  ti»  Let  EX  reprefent  the 
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that  the  nodes  are  in  the  line  of  fyzigee,  till  they  get  into 
quadrature,  after  which  it  diminifhes  till  the  nodes  are 
again  in  fyzigee.  The  nodes  advance  only  while  they 
are  in  the  odants  after  the  quadratures,  and  while  the. 
moon  pafies  from  quadrature  to  the  node,  and  they  re¬ 
cede  in  all  other  fituations.  Therefore  the  recefs  ex¬ 
ceeds  the  advance  in  every  revolution  of  the  moon  round 
the  earth,  and,  on  the  whole,  they  recede. 

What  has  been  faid  of  one  Moon,  would  be  true  of 
each  of  a  continued  ring  of  Moons  furrounding  the 
Earth,  and  they  would  thus  compofe  a  flexible  ring, 
which  would  never  be  flat,  but  waved,  according  to  the 
difference  (both  in  kind  and  degree)  of  the  difturbing 
forces  adiug  on  its  different  parts.  .  But  fuppofe  tliefe. 
Moons  to  cohere,  and  to  form  a  rigid  and  flat  ring,  no¬ 
thing  would  remain  in  this  ring  but  the  excefs.of  the  con¬ 
trary  tendencies  of  its  different  parts.  Its  axis  would  be 
perpendicular  to  its  plane,  and  its  pofition  in  any  moment 
will  be  the  mean  pofition  of  all  the  axes  of  the  orbits  of 
each  part  of  the  flexible  ring;  therefore  the  nodes  of 
this  rigid  ring  will  continually  recede,  except  when  the 
plane  of  the  ring  paffes  through  the  Sun,  that  is,  when 
the  nodes  are  in  fyzigee ;  and  (fays  Newton)  the  mo¬ 
tion  of  thefe  nodes  will  be  the  fame  with  the  mean  mo¬ 
tion  of  the  nodes  of  the  orbit  of  one  Moon.  The  in¬ 
clination  of  this  ring  to  the  ecliptic  will  be  equal  to 
the  mean  inclination  of  the  Moon’s  orbit  during  any  one 
revolution  which  has  the  fame  fituation  of  the  nodes. 
It  will  therefore  be  leafl  of  all  when  the  nodes  are  in 
quadrature,  and  will  increafe  till  they  are  in  fyzigee, 
and  then  diminifh  till  they  are  again  in  quadrature. 

Suppofe  this  ring  to  contract  in  dimenfions,  the  dif- 
2  M  2  turbing 
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forces  will  dinrinifli  in  the  fame  proportion,  and  what  others  could  hardly  d.fcover  with  a  microfcope 

.  -  -  •  -*/t-  o.._  -n  tjie  light  of  the  meridian  fun.  His  determination 

of  the  form  and  dimensions  of  the  earth,  which  is  the 
.foundation  of  the  whole  procefs,  is  not  offered  as  any 
thing  better  than  a  probable  guefs,  in  re  difficillima  ;  and 
it  has  been  fmce  demonitrated  with  geometrical  rigour 
by  M‘Laurin. 

His  next  principle,  that  the  motion  of  the  nodes  of 
the  rigid  ring  is  equal  to  the  mean  motion  of  the  nodes 
of  the  moon,  has  been  moil  critically  difcuffed  by  the 
firfc  mathematicians,  as  a  thing  which  could  neither  be 
proved  nor  refuted,  brifius  has  at  leaf!  fhown  it  to  be  a 
mi  flake,  and  that  the  motion  of  the  nodes  of  the  ring  is 
double  the  mean  motion  of  the  nodes  of  a  fmgle  moon ; 
and  that  Newton’s  own  principles  fhould  have  produced 
a  precefiion  of  18 }  feconds  annually,  which  removes  the 
difficulty  formerly  mentioned. 

His  third  affumption,  that  the  quantity  of  mo¬ 
tion  of  the  ring  mult  be  (hared  with  the  included  fphere, 
was  acquiefced  in  by  all  his  commentators,  till  D’Alem¬ 
bert  and  Euler,  in  1 749,  (bowed  that  it  was  not  the 
quantity  of  motion  round  an  axis  of  rotation  which  re¬ 
mained  the  fame,  but  the  quantity  of  momentum  or  ro¬ 
tatory  effort.  The  quantity  of  motion  is  the  product 
of  every  particle  by  its  velocity  ;  that  is,  by  its  diftance 
from  the  axis;  while  its  momentum,  or  power  of  pro¬ 
ducing  rotation,  is  as  the  fquare  of  that  diftance,  and  is 
to  be  had  by  taking  the  fum  of  each  particle  multiplied 
by  the  fquare  of  its  diftance  from  the  axis.  Since  the  earth 
differs  fo  little  from  a  perfe£t  fphere,  this  makes  no  fen- 
fible  difference  in  the  refult.  It  will  increafe  Newton’s 
precefiion  about  three-fourths  of  a  fecond. 


rrccsflirtn.  turbihg  — - -  .  _  _  c 

-V -  in  this  proportion  will  all  their  effects  dimimih.  Sup- 

pofe  its  motion  of  revolution  to  accelerate,  cr  the  time 
of  a  revolution  to  diminifh  ;  the  linear  effects  of  the  dif- 
turbing  forces  being  as  the  fquares  of  the  times  of  their 
a&ion,  and  their  angular  effects  as  the  times,  thofe  er¬ 
rors  muft  diminifh  alfo  on  this  account ;  and  we  can 
compute  what  thofe  errors  will  be  for  any  diameter  o* 
the  ring,  and  for  any  period  of  its  revolution.  We  can 
tell,  therefore,  what  would  be  the  motion  of  the  nodes, 
the  change  of  inclination,  and  deviation  of  the  axis,  of  a 
ring  which  would  touch  the  furface  of  the  earth,  and 
revolve  in  24  hours  ;  nay,,  we  can  tell  what  thefe  mo¬ 
tions  would  be,  fhould  this  ring  adhere  to  the  eaith. 
They  muft  be  much  lefs  than  if  the" ring  were  detached; 
For  the  difturbing  forces  of  the  ring  muft  drag  along 
with  it  the  whole  globe  of  the  earth.  The  quantity 
of  motion  which  the  difturbiiig  forces  would  have  pro¬ 
duced  in  the  ring  alone,  will  now  (fays  Newton)  be 
^  produced  in  the  whole  mafs  ;  and  therefore  the  velocity 

muft  be  as  much  lefs  as  the  quantity  of  matter  is  greater: 
But  (till  all  this  can  be  computed. 

Now  there  is  filch  a  ring  on  the  earth  :  for  the  earth 
is  not  a  fphere,  but  an  elliptical  fpheroid.  Sir  Ifaac 
Newton  therefore  engaged  in  a  computation  of  the  effects 
of  the  difturbing  force,  and  has  exhibited  a  mod  beautiful 
example  of  mathematical  inveftigation  He  firft  afferts, 
that  the  earth  mujl  be  an  elliptical  fpheroid,  whofe  po¬ 
lar  axis  is  to  its  equatorial  diameter  as  229  to  230. 
Then  he  dcmonftrate.s,  that  if  the  fine  of  the  inclina¬ 
tion  of  the  equator  be  called  x,  and  if  t  be  the  num¬ 
ber  of  days  (fide real)  in  a  year,  the  annual  motion  of 

3  \A  — 

a  detached  ring  will  be  360'X^ 


Precefiion.* 
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We  proceed  now  to  the  examination  of  this  pheno-Exan;;Ma- . 
menon  upon  the  fundamental  principles  of  mechanics,  tim  of  the 

Becaufe  the  mutual  gravitation  of  the  particles  of 
matter  in  the  folar  fyftem  is  in  the  inverfe  ratio  of  .the  °n  ^rc 

fquares  of  the  diftance,  it  follows,  that  the  gravitations  on  mecha- 
of  the  different  parts  of  the  earth  to  the  fun  or  to  the  nical  prin- 
moon  are  unequal.  The  nearer  particles  gravitate  more  ciptes. 
than  thofe  that  are  more  remote. 

Let  PQpE  (fig.  3.),  be  a  meridional  feftion  of  the  p,atc 
terreftrial  fphere,  and  PO pq  the  fe&ionof  the  infenhed  ctfCCXlV* 
fphere.  Let  CS  be  a  line  in  the  plane  of  the  ecliptic 
pafiing  through  the  fun,  fo  that  the  angle  ECS  is  the  • 
fun’s  declination.  Let  NCM  be  a  plane  pafiing  thro’ 
the  centre  of  the  earth  at  right  angles  to  the  plane  of 
the  meridian  PQ^E  ;  NCM  will  therefore  be  the  plane 
of  illumination. 

In  confequence  of  the  unequal  gravitation  of  the  mat¬ 
ter  of  the  eaith  to  the  fun,  every  particle,  fuch  as  B,  is 
afted  on  by  a  difturbing  force  parallel  to  CS,  and  pro* 
portional  to  BD,  the  diftance  of  the  particle  from  the 
plane  of  illumination  ;  and  this  force  is  to  the  gravita¬ 
tion  of  the  central  particle  to  the  fun,  as  three  times'^ 

BD  is  to  CS,  the  diftance  of  the  earth  from  the  fun. 

Let  AB a  be  a  plane  pafiing  through  the  particle  B, 
parallel  to  the  plane  EQj)f  the  equator.  This  Le&ion 
of  the  earth  will  be  a  circle,,  of  which  A  a  is  a  diameter,., 
and  Qy  will  be  the  diameter  of  its  fe&ion  with  the  inferi- 
bed  fpliere .  Thefe  will  be  two  concentric  circles,  and 
the  ring  by  which  the  fedtion  of  the  fpheroid  exceeds 
the  fedtion  of  the  fphere  will  have  AQ^Jor  its  breadth*; 

P^>  is  the  axis  of  figure*. 

Let 


^ 

Ft  is  deter 
jnif  at  ion 
<  i  the  form 


— .  He  then 
4  f 

thows  that  the  effect  of  the  difturbing  force  on  this 
ring  is  to  its  effect  on  the  matter  of  the  fame  ring,  dis¬ 
tributed  in  the  form  of  an  elliptical  ftratum  (but  (till 
detached)  as  5  to  2  ;  therefore  the  motion  of  the  nodes 

will  be  36ocX^-~”-->  or  i6f  1 6’t  24 annually.  He 

then  proceeds  to  fhow,  that  the  quantity  of  motion  in 
the  fphere  is  to  that  in  an  equatorial  ring  revolving  in 
the  fame  time,  as  the  matter  in  the  fphere  to  the  mat¬ 
ter  in  the  ring,  and  as  three  times  the  fquare  of  a  qua- 
d rantal  arch  to  two  fquares  of  a  diameter,  jointly  : 
Then  he  fhows,  that  the  quantity  of  matter  in  the  ter¬ 
reftrial  fphere  is  to  that  in  the  protuberant  matter  of 
the  fpheroid,  as  52900  to  461  (fuppoiing  all  homoge¬ 
neous).  From  thefe  premifes  it  follows,  that  the  mo¬ 
tion  of  16'  16"  24  %  muft  be  diminiftied  in  the  ratio  of 
10717  to  100,  which  reduces  it  to  9"  07"'  annually. 
And  this  (lie  fays)  is  the  precefiion  of  the  equinoxes, 
occafioned  by  the  action  of  the  fun  ;  and  the  reft,  of 
the  50j",  which  is  the  obferved  precefiion,  is  owing 
to  the  adtion  of  the  moon,  nearly  five  times  greater  than 
that  of  the  fun.  This  appeared  a  great  difficulty  for 
the  phenomena  of  the  tides  fhow  that  it  cannot  much 
.  exceed  twice  the  fun’s  force. 

Nothing  can  exceed  the  ingenuity  of  this  procefs, 


n  Juftly  does  his  celebrated  and  candid^  commentator,  Da- 
fion^of  tie  &ernQU^b  fay  ( in  h*s  Differtation  on  the  Tides, 
£*rth  de-  which  fiiarcd  the  prize  of  the  French  Academy  with 
snonftrared  M‘Laurin  and  Euler),  that  Newton  faw  through  a  veil 
tv  M'JL&tf- 
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freccflion.  Let  LC  be  reprefented  by  the  fymbol 
< - - - -  OC  or  PC 

a 1 — b 2 

EO  their  difference,  =  • 


CL 

QI- 


a  +  b 


The  periphery  of  a  circle  to  radius  I  -  11 

The  diflurbing  force  at  the  diftance  I 

from  the  plane  NCM  -  f 

The  fine  of  declination  ECS  -  rn 

The  cofine  of  ECS  -  n 

It  is  evident,  that  with  refpe&  to  the  infcribed  fphere, 
the  diflurbing  forces  are  completely  compenfated,  for 
every  particle  has  a  correfponding  particle  in  the  ad¬ 
joining  quadrant,  which  is  added  on  by  an  equal  and 
oppofite  force.  But  this  is  not  the  cafe  with  the  pro¬ 
tuberant  matter  which  makes  up  the  fpheroid.  The 
fegmentsNS/«  and  MT t  m  aye  more  a&ed  on  than  the 
fegments  NT/«  and  MS sm;  and  thus  there  is  produced 
a  tendency  to  a  converfion  of  the  whole  earth,  round  an 
axis  pafling  through  the  centre  C,  perpendicular  to  the 
plane  PQ/>E.  We  fh  till  diflinguifh  this  motion  from 
all  others  to  which  the  fpheroid  may  be  fubjedl,  by  the 
name  Libration.  The  axis  of  this  libratioiris  always 
perpendicular  to  that  diameter  of  the  equator  over  which 
the  fun  is,  or  to  that  meridian  in  which  lie  is. 

Prob.  I.  To  determine  the  momentum  of  libration 
correfponding  to  any  poll t ion  of  the  earth  refpedling 
the  fun,  that  is,  to  determine  the  accumulated  energy 
of  the  diflurbing  forces  on  all  the  protuberant  matter  of 
the  fpheroid. 

Let  B  and  b  be  two  particles  in  the  ring  formed  by 
the  revolution  of  AQ^and  fo  fituated,  that  they  are  at 
equal  diflances  from  the  plane  NM  ;  but  on  oppofite 
fidesof  it.  Draw  BD,  bd,  perpendicular  to  NM,  and 
ELG  perpendicular  to  LT. 

Then,  becanfe  the  momentum,  or  power  of  produ¬ 
cing  rotation,  is  as  the  force  and  as  the  diftance  of  its 
line  of  direction  from  the  axis  of  rotation,  jointly,  the 
combined  momentum  of  the  particles  B  and  b  will  be 
y.BD.DC — f.bd.dc,  (for  the  particles  B  and  b9  are 
urged  in  contrary  dire&ions).  But  the  momentum  of 
B  is /IBF.DC-j-/lFD.DC,  and  that  of  b  is  f.bG.dC — 
f.dG*dC  ;  and  the  combined  momentum  is y.BF.DJ — 
y.FD.DC-h?G,  =  2/.BF.LF — 2/.LT.TC. 

Becaufe  m  and  n  are  the  fine  and  cofine  of  the  angle 
ECS  or  LOT,  we  have  LT=w*.CL,  and  CT~/j.CL, 
and  LFzrw.BL,  and  BF=r«.BL.  This  gives  the  mo¬ 
mentum  =r2 fmn  BL* —  CL1. 

The  breadth  AQof  the  protuberant  ring  being'  very 
fmall,  we  may  fuppoTe,  without  any  fenfible  error,  that 
all  the  matter  of  the  line  AQjs  colle&ed  in  the  point 
Qj  and,  in  like  manner,  that  the  matter  of  the  whole 
ring  is  colle&ed  in  the  circumference  of  its  inner  circle, 
and  that  B  and  b  now  reprefent,  not  fingle  particles, 
But  the  collected  matter  of  lines  fuch  as  AQ^whicli 
terminate  at  B  and  b.  The  combined  momentum  of  two 
fuch  lines  will  therefore  be  2 m  n /.AQJIL* — CL*. 

Let  the  circumference  of  each  parallel  of  latitude  be 
divided  into  a  great  number  of  indefinitely  hnall  and 
equal  parts.  The  number  of  fuch  parts  in  the  circum¬ 
ference,  of  wdiich  Qjr  is  the  diameter,  will  be  n*QL. 
To  each  pair  of  thefe  there  belongs  a  momentum  2mnf 
The  fum  of  all  the  fquares  of  BL? 
Z 
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which  can  be  taken  round  the  circle,  is  one  half  of  as  Preceflinn* 
many  fquares  of  the  radius  CL  :  for  BL  is  the  fine 
of  an  arch,  and  the  fum  of  its  fquare  and  the  fquare  of 
its  correfponding  cofine  is  equal  to  tire  fquare  of  the 
radius.  Therefore  the  fum  of  all  the  fquares  of  the 
T  fines,  together  with  the  fum  of  all  the  fquares  of  the 
.  co fines,  is  equal  to  the  fum  of  the  fame  number  of 
fquares  of  the  radius  ;  and  the  film  of  the  fquares  of 
the  fines  is  equal  to  the  fum  of  the  fquares  of  the  cor¬ 
refponding  cofines  :  therefore  the  fum  of  the  fquares  of 
the  radius  is  double  of  either  fum.  Therefore  j* n*QL 
■BL^zr^n’QL.QL1.  In  like  manner  the  fum  of  the 
number  n’QL  of  CL2j  will  be  =  n*QL*CLl.  Thefe 
fums,  taken  for  the  femicircle,  are  i^QL'QL2,  and 
4-H‘QL‘CL1,  or  n*QL*4QL2,  and  n-QL’yCL2:  there¬ 
for  the  momentum  of  the  whole  ring  wall  be  2  m  n  f 
•AQ^JL.n  (4QL2 — I  CL2)  :  for  the  momentum  of  the 
ring  is  the  combined  momenta  of  a  number  of  pairs,  and 
tins  number  is  -rn*QE’ 

By  the  ellipfe  we  have  OC  ;QL: 

aq_=ql£°, 


:EO  ;  AQ^ and 
therefore  the  momentum  of 


the  ring  is  2  mn (-JQL2 — ^CL2)*  n  f~ 


QLn  (-sOL1  — CL1)  : 


but  QI S=b'—x 

=  y>x—w 


therefore 

J*-3**i> 


therefore  the  momentum  of  the  ring  is  m  n f—n(l2 — .x2) 

djb'- 4*V  +  3*4\  b  d 

\ - - - J^rnnfjTl^ - - - ),  -  m  nf^n  . 

(b4 — 3.V4 ).  If  we  now  fuppofe  another  paral¬ 
lel  extremely  near  to  A  a ,  as  reprefented  by  the  dotted 
line,  the  diftance  L  /  between  them  being.*, -we  fhall 
have  the  fluxion  of  the  momentum  of  the  fpheroid 

mnf~bU  (^4  x — of  which  the  fluent  is 

mnf~n(bAx — 4 bx~- 4- V  This  exprefles  the  mo- 
J  2t>  \  3  5  ' 

mentum  of  the  zone  F<A  a  Qj  contained  between  the 
equator  and  the  parallel  of  latitude  A  a .  Now  let  x  be¬ 
come  —  b,  and  we  fhall  obtain  tlie  momentum  of  the 

hemifpheroki  =  (bs — 


’%r 

the  fpheroid  zz  mn n 
ul 4. 


and  that  of 


■  «5  +  fis)  =±mn/d 


This  formula  does  not  exprefs  any  motion,  but  only 
a  prefture  tending  to  produce  motion,  and  particularly 
tending  to  produce  a  libration  by  its  adlion  on  the  co¬ 
hering  matter  of  the  earth,  which  is  affe£led  as  a  num¬ 
ber  of  levers.  It  is  fimilar  to  the  common  mechanical 
formula  *wJ9  where  <w  means  a  weight,  and  d  its  di¬ 
ftance  from  the  fulcrum  of  the  lever. 

It  is  worthy  of  remark,  that  the  momentum  of  this 
protuberant  matter  is  juft  |  of  what  it- would- -be  if  it 
were  all  coliedled  at  the  point  O  of  the  equator:  for 
the  matter  in  the  fpheroid  is  to  that  in  the  infcribed 
fphere  as  a 7  to  ar>d  the  contents  of  the  infcribed 
fphere  1  ^  ,i3 


-ubK  Therefore.*2  :  a*— P 
which  is  the  quantity 


n  hi 


«AQlBL2-CL2 


of  protuberant  mat-' 

^  r  a 2 — b 1 

ter.  We  may,  without  fenfible  error,  fuppofe  — 

zzldj; 
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I'rm-ffion.  -2J;  then  the  protuberant  matter  will  be  $nb'd.  If 

- -  all  this  were  placed  at  O,  the  momentum  would  be  y™ 

^y-OH-HC,  —  nfdb\  becaufe  OH*HC  —  m  n  b  , 

110  Alio,3 becaufe  the'fum  of  all  the  reftangles  OH-HC 
round  the  equator  is  half  of  as  many  fquares  of  OC,  it 
follows  that  the  momentum  of  the  protuberant  matter 
placed  in  a  ring  round  the  equator  of  the  fphere  or 
fpheroid  is  one  half  of  what  it  would  be  if  colleded  in 
the  point  O  orE;  whence  it  follows  that  the  momentum 
of  the  protuberant  matter  in  its  natural  place  is  two- 
fiftlis  of what  it  would  be  if  it  were  Mpofed  in  an  equa¬ 
torial  ring.  It  was  in  this  manner  that  Sir  Ifaac  New  - 
ton  was  enabled  to  compare  the  effeft  of  the  fun  s  ac¬ 
tion  on  the  protuberant  matter  of  the  earth,  with  his 
effeft  on  a  rigid  ring  of  moons.  The  preceding  invef- 
tieation  of  the  momentum  is  nearly  the  fame  with  his, 
and  appears  to  us  greatly  preferable  in  point  of  perfpi- 
cuitv  to  the  fluxionary  folutions  given  by  later  authors. 
Thefe  indeed  have  the  appearance  of  greater  accuracy, 
becaufe  they  do  not  fuppofe  all  the  protuberant  matter 
to  be  condenfed  on  the  furface  of  the  infcnbed  fphere 
nor  were  we  under  the  neceffity  of  doing  this,  only  it 
would  have  led  to  very  complicated  expreffions  had  we 
fuppofed  the  matter  in  each  line  AQ_colle£ted  in 
.centre  of  ofciUation  or  gyration.  We  made  a  compen- 
fation  for  the  error  introduced  by  this,  which  my 
amount  to  At  of  the  whole,  andfttould  not  be  negled- 
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momentum  produced  (that  is,  the  fum  of  the  products  Prccefibm. 
of  every  particle  by  its  velocity  and  by  its  di  fiance  from  * 
the  axis)  is  equal  to  the  momentum  or  fimilar  product 
of  the  moving  force  or  forces. 

If  an  oblate  fpheroid,  whofe  equatorial  diameter  3 i 

is  a  and  polar  diameter  b,  be  made  to  librate  round  an 
equatorial  diameter,  and  the  velocity  of  that  point  of 
the  equator  which  is  fartheft  from  the  axis  of  libration 

be  v,  the  momentum  of  the  fpheroid  is 

The  two  laft  are  to  be  found  in  every  elementary 
book  of  mechanics. 

Let  AN  a  n  (fig.  4.)  be  the  plane  of  the  earth  s  equa-  CCCCXi\* 
tor,  cutting  the  ecliptic  CNK  n  in  the  line  of  the  nodes 
or  equino&ial  points  N  n.  Let  O  AS  be  the  fe&ion  o 
the  earth  by  a  meridian  palling  through  the  fun,  fo 
that  the  line  OCS  is  in  the  ecliptic,  and  CA  is  an  arch 
of  an  hour-circle  or  meridian,  meafuring  the  fun’s  de¬ 
clination.  The  fun  not  being  in  the  plane  of  the  equa¬ 
tor,  there  is,  by  prop.  I.  a  force  tending  to  produce  a 
libration  round  an  axisZO  z  at  right  angles  to  the  dia¬ 
meter  A  a  of  that  meridian  in  which  the  fun  is  fituated, 
and  the  momentum  of  all  the  difturbing  forces  is 


TT 


(P'—bl  -  n  1  r  b 
equal  to - lnltead  ot  ■ 

T  <1  /? 


31  , 
’Effects  of 

the  libra- 
tory  mo¬ 
mentum  of 
the  earth’s 
p: o’ ube- 
rant  mat¬ 
ter. 


ed,  by  taking  d  as  equal  ro  — — •  • 

The  confequence  is,  that  our  formula  is  the  fame  with 

that  of  the  later  authors.  .  ,  , 

Thus  far  Sir  Ifaac  Newton  proceeded  with  mathema¬ 
tical  rigour  ;  but  in  the  application  he  made  two  af- 
fumptions,  or,  as  he  calls  them,  hypothecs,  which  have 
been  found  to  be  unwarranted.  The  hrft  was,  that  when 
the  ring  of  protuberant  matter  is  connected  with  the 
inferibed  fphere,  and  fubjefted  to  the  aftion  of  the  dif¬ 
turbing  force,  the  fame  quantity  of  motion  is  produ¬ 
ced  in  the .  whole  mafs  as  in  the  ring  alone.  1  he  fe- 
COnd  was,  that  the  motion  of  the  nodes  of  a  rigid  ring 
of  moons  is  the  fame  with  the  mean  motion  of  the  nodes 
of  a  folitary  moon.  But  we  are  now  able  to  demon- 
ftrate,  that  it  is  not  the  quantity  of  motion,  but  of  mo¬ 
mentum,  which  remains  the  fame  and  that  the  nodes 
of  a  rigid  ring  move  twice  as  fail  as  thofe  of  a  fingle 
particle.  We  proceed  therefore  to 

Prob  2.  To  determine  the  deviation  of  the  axis,  and 
the  retrograde  motion  of  the  nodes  which  rcfult  from  this 
libratory  momentum  of  the  earth’s  protuberant  matter. 

But  here  we  mull  refer  our  readers  to  fome  funda¬ 
mental  propofitions  of  rotatory  motions  which  are  de- 

monftrated  in  the  article  Rotation.  . 

If  a  rio-id  body  is  turning  round  an  axis  A,  pai- 
ring  through  its  centre  of  gravity  with  the  angular  ve¬ 
locity  a,  and  receives  an  impulfe  which  alone  would 
caufe  it  to  turn  round  an  axis  B,  alio  pafTiug  through 
its  centre  of  gravity,  with  the  angular  velocity  i,  the 
body  will  now  turn  round  a  third  axis  C,  palfing  thro 
its  centre  of  gravity,  and  lying  in  the  plane  of  the  axes 
A  and  B,  and  the  fine  of  the  inclination  of  this  thud 
axis  to  the  axis  A  will  be  to  the  fine  of  inclination  to 
the  axis  B  as  the  velocity  b  to  the  velocity  a. 

When  a  rigid  body  is  made  to  turn  round  any 
axis  by  the  action  of  an  external  force,  the  quantity  of 


,  s  m  nfdn  b*.  The  produft  of  any  force  by  the  mo¬ 
ment  t  of  its  adlion  express  the  momentary  increment 
of  velocity  ;  therefore  the  momentary  velocity,  or  the 
velocity  of  libration  generated  in  the  time  t  is  frm  nfd 
n  b*t.  This  is  the  abfolute  velocity  of  a  point  at  the 
diilance  i  from  the  axis,  or  it  is  the  fpace  which  would 
be  uniformly  deferibed  in  the  moment  t,  with  the  velo¬ 
city  which  the  point  has  acquired  at  the  end  of  that 
moment.  It  is  double  the  fpace  adually  deferibed  by 
the  libration  during  that  moment;  becaufe  this  has  been 
an  uniformly  accelerated  motion,  in  confequence  of  the 
continued  and  uniform  action  of  the  momentum  during 
this  time.  This  mud  be  carefully  attended  to,  and  the 
negleft  of  it  has  occafioned  very  faulty  folutions  of  this 

^'°Let  v  be  the  velocity  produced  in  the  point  A,  the 
mod  remote  from  the  axis  of  libration.  The  momen¬ 
tum  excited  or  produced  in  the  fpheroid  is  A  n^l’v 
(as  above),  and  this  mull  be  equal  to  the  momentum  of 
the  moving  force,  or  to  A  m  nfd  n  b*  i therefore  we 


obtain 


that  is,v=:mnfdt 


b 


ry  nearly  m  nfdi,  becaufe  l_  =  i  very  nearly.  Alfo, 

becaufe  the  produft  of  tlie  velocity  and  time  gives  the 
fpace  uniformly  deferibed  in  that  time,  the  fpace  de¬ 
feribed  by  A  in  its  libration  round  Z  a  is  m  nfd and 
mnfdt 

the  angular  velocity  is  — - - 

Let  r  be  the  momentary  angle  of  diurnal  rotation. 
The  arch  A  r,  deferibed  by  the  point  A  of  the  equa¬ 
tor  in  this  moment  't  will  therefore  be  ar,  that  is,  <7Xr, 

and  the  velocity  of  the  point  A  is  and  the  anguhtf 
.  r 

velocity  of  rotation  is  — 

Here  then  is  a  body  (fig.  5-)  turning  round  an  axis 
OP,  perpendicular  to  the  plane  of  the  equator  zoz,  and 
therefore  fituated  in  the  plane  ZP»;  audit  turns  round. 


P  R  E 


[ 


FrecriTkm. 


this  axis  with  the  angular  velocity  !1 *  It  has  received 

/ 

an  impulfe,  by  which  alone  it  would  librate  round  the 

m  n  f  d  t 

axis  Z  z,  with  the  angular  velocity  • 


a 


:  mnf  d-9  as  is  requi 
a 


It  will 

therefore  turn  round  neither  axis  (n&3i.),  but  round 
a  third  axis  OP',  palling  through  O,  and  lying  in  the 
plane  ZP  z,  in  which  the  other  two  are  fituated,  and 
the  fine  P'n  of  its  inclination  to  the  axis  of  libration 
Z  z  will  be  to  the  fine  P 'p  of  its  inclination  to  the  axis 

r  •  r  .  mn  f  dt 

OP  of  rotation  as  —  to  . — - • 

*  * 

Now  A,  in  fig.  4.  is  the  fummit  of  the  equator  both 
of  libration  and  rotation;  1 nnfdtx  is  the  fpace  de¬ 
ferred  by  its  libration  in  the  time  t  ,*  and  a  r  is  the 
fpace  or  arch  A  r  (fig.  4.)  deferibed  in  the  fame  time 
by  its  rotation  :  therefore,  taking  A  r  to  Ac  (perpen¬ 
dicular  to  the  plane  of  the  equator  of  rotation,  and  ly¬ 
ing  in  the  equator  of  libration),  as  a  r  to  mnf  d  tx,  and 
completing  the  parallelogram  A  r  m  c9  A  fn.will  be  the 
compound  motion  of  A  (n°3i.),  and  ar  :  m  n  df  tx 

__  l .  ™  ^  which  wall  be  the  tangent  of  the  angle 

a  r 

m  A  r,  or  of  the  change  of  pofition  of  the  equator. 
But  the  axes  of  rotation  are  perpendicular  to  their 
equator  ;  and  therefore  the  angle  of  deviation  <w  is 
equal  to  this  angle  r  Am.  This  appears  from  fig.  5..; 
for  n  p  :  Fp—O p  :  P'/>,=  OP  :  tan.  POP  ;  asd  it  is 

evident  that  ar  1  mnf  dt7  = 

t 

red  by  the  compofition  of  rotations. 

In  confequence  of  this  change  of  pofition,  the  plane 
of  the  equator  no  longer  cuts  the  plane  of  the  ecliptic 
in  the  line  N  n.  The  plane  of  the  new  equator  cuts  the 
former  equator  in  the  line  AO,  and  the  part  AN  of  the 
former  equator  lies  between  the  ecliptic  and  the  new 
equator  AN',  while  the  part  A  n  of  the  former  equator 
is  above  the  new  one  An;  therefore  the  new  node  N', 
from  which  the  point  A  was  moving,  is  removed  to  the 
well  ward,  or  farther  from  A  ;  and  the  new  node  n\  to 
which  A  is  approaching/  is  alfo  moved  weftward,  or  near¬ 
er  to  A.;  and  this  happens  in  every  pofition  of  A.  The 
nodes, therefore,  or  equinodial  points,  continually  drift  to 
the  weftward,  or  in  a  contrary  direction  to  the  rotation  of 
the  earth ;  and  the  axis  of  rotation  always  deviates  to  the 
call  fide  of  the  meridian  which  paffes  through  the  fun. 

This  account  of  the  motions  is  extremely  different 
from  what  a  perfon  (hould  naturally  expedt.  If  the 
earth  were  placed  in  the  fummer  folftice,  with  refpedl 
to  us  who  inhabit  its  northern  hemifphere,.  and  had  no 
rotation  round  its  axis,  the  equator  would  begin  to  ap¬ 
proach  the  ecliptic,  and  the  axis  would  become  more 
upright  ;  and  this  would  go  on  with  a  motion,  conti¬ 
nually  accelerating,  till  the  equator  coincided  with  the 
ecliptic.  It  would  not  flop  here,  but  go  as  far  on  the 
other  fide,  till  its  motion  were  extinguifhed  by  the  oppo- 
fing  forces  ;  and  it  would  return  to  its  former  pofition, 
and  again  begin  to  approach  the  ecliptic,  playing  up 
and  down  like  the  arm  of  a  balance.  On  this  account 
this  motion  is  very  properly  termed  libration  ;  but  this 
-very  flow  libration,  compounded  with  the  incomparably 
fwiftcr  motion  of  diurnal  rotation;  produces  a  tlrird~mo- 
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tion  extremely  different  from  both.  At  firfl  the  north  PrecefSon. 
pole  of  the  earth  inclines  forward  toward  the  fun;  after 
a  long  courfe  of  years  it  will  incline  to  the  left  hand,  as 
viewed  from  the  fun,  and  be  much  more  inclined  to  the 
ecliptic,  and  the  plane  of  the  equator  will  pafs  through 
the  fun.  Then  the  fouth  pole  will  come  into  view, 
and  the  north  pole  will  begin  to  decline  from  the 
fun  ;  and  this  will  go  on  (the  inclination  of  the  equa¬ 
tor  diminifhing  all  the  while)  till,  after  a  courfe  of  years, 
the  north  pole  will  be  turned  quite  away  from  the  fun, 
and  the  inclination  of  the  equator  will  be  reftored  to  its 
original  quantity.  After  this  thd  phenomena  will  have 
another  period  fimilar  to  the  former,  but  the  axis  will 
now  deviate  to  the  right  hand.  And  thus,  although 
both  the  earth  and  fun  fhould  not  move  from  their 
places,  the  inhabitants  of  the  earth  would  have  a  com¬ 
plete  fuccefiion  of  the  feafons  accompliriied  in  a  period 
of  many  centuries.  This  would  be  prettily  illuftrated 
by  an  iron  ring  poifed  very  nicely  on-  a  cap  like  the  card 
of  a  mariner’s  compafs,  haring  its  centre  of  gravity  co¬ 
inciding  with  the  point  of  the  cap,  fo  that  it  may  wnirl 
round  in  any  pofition.  As  tlri|  is  extremely  difficult 
to  execute,  the  cap  may  be  pierced  a  little  deeper, 
which  will  caufe  the  ring  to  maintain  a- horizontal  posi¬ 
tion  with  a  very  fmall  force.  When  the  ring  is  whir¬ 
ling  very  fteadily,  and  pretty  brifldy,  in  the  dire&iou 
of  the  hours  of  a  watch-dial,  hold  a  ftrong  magnet  above 
the  middle  of  the  nearer  femicircle  (above  the  6  hour 
point)  at  the  diftance  of  three  or  four  inches.  We 
(hall  immediately  obferve  the  ring  rile  from  the  9  hour 
point,  and  fink  at  the  3  hour  point,  ind  gradually  ac¬ 
quire  a  motion  of  precefiion  and  nutation,  fuch  as  has 
been  deferibed. 

If  the  earth  be  now  put  in  motion  round  the  fun,  or 
the  fun  round  the  earth,  motions  of  libration  and  de¬ 
viation  will  dill  obtain,  and  the  fuccefiion  of  their  dif¬ 
ferent  phafes,  if  we  may  fo  call  them,  will  be  perfedly 
analogous  to  the  above  ftatement.  But  the  quantity 
of  deviation,  and  change  of  inclination,  .will-  now  be 
prodigioufly  diminifhed;  becaufe  the  rapid  change  of 
the  fun’s  pofition  quickly  diminiflies  the  difiurbing  for¬ 
ces,  annihilates  them  by  bringing  the  fun  into  the  plane 
of  the  equator,  and  brings  oppefite  forces  into  action. 

We  fee  in  general  that  the  deviation  of  the  axis  is 
always  at  right  angles  to  the  plane  pafiing  through  the 
fun,  and  that  the  axis,  inftead  of  being  railed  from  the 
ecliptic,  or  brought  nearer  to  it,  as  the  libration  would 
occafion,  deviates  fidewife  ;  and  the  equator,  inftead  of 
'being  raifed  or 'dep  relied  round  its  eaft  and  weft  points,, 
is  twilled  fidewife  round  the  north  and  fouth  points  *, 
or  at  leaft  things  have  this  appearance :  but  we  muft 
now  attend  to  this  circumftance  more  minutely. 

The  compofition  of  rotation  (hows  us  that  this- 
change  of  the  axis  of  diurnal  rotation  is  by  no  means^a 
tranflation  of  tlie  former  axis  (which  we  . may  fuppofe 
to  be  the  axis  of  figure)  into  a  new  pofition,  in  which* 
it  again  becomes  the  axis  of  diurnal  motion  ;  nor  does 
the  equator  of  figure,  that  is,  the  moft  prominent  fec- 
tion  of  the  terreftrial  fpheroid,  change  its  pofition,  and 
in  this  new  pofition  continue  to  be  the  equator  of  ro¬ 
tation.  This  was  indeed  fuppofed  by  Sir  Ifaac  New¬ 
ton  ;  and  this  fuppofit  ion  naturally  refill  ted’ from,  the 
train  of  reafoning  which  he  adopted.  It  was  ftridly 
true  of  a  fingle  moon,  or  of  the  imaginary  orbit  attach¬ 
ed  to  it;- and  therefore  Newton  fuppofed  that  the  whole 
earth  did  in  this  manner- deviate  from  its  former  pofu, 

t,  tion„ 
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J’rftcefEon.  tion,  Ml,  however, 


turning  round  its  zixis  of  figure. 


tlOn,  11111,  IiOWtVCIj  Lum***-,  *  ■  r  w  , 

In  this  he  has  been  followed  by  Walmefly,  Simp.on,  and 
mo  ft  of  his  commentators.  D’Alembert  was  the  firft 
who  entertained  any  fufpicion  that  tins  nught .not  be 
certain;  and  both  he  and  Euler  at  la(V  (bowed  that  the 
new  axis  of  rotation  was  really  a  new  line  in  the  body 
cf  the  earth,  and  that  its  axis  and  equator  of  figure  did 
not  remain  the  axis  and  equator  of  rotation,  I  hey  a  - 
pertained  the  pofition  of  the  real  ax.sby  means  of  amok 
intricate  analyf.s,  which  obfeured  the  conneftton  of  the 
different  pofitions  of  the  axis  with  each  other,  and  gave 
us  only  a  kind  of  momentary  information.  Father  1'  nltus 
turned  his  thoughts  to  this  problem,  and  fortunately 
‘  difeovered  the  compofition  of  rotations  as  a  general 
principle  of  mechanical  philofophy.  Few  things  of 
this  kind  have  efcaped  the  penetrating  eye  of  Sir  Ifaac 
Newton.  Even  tbh  principle  had  been  glanced  at  by 
him.  He  affirms  it  in  exprefs  terms  with  refpect  to 
a  body  that  is  perfeftly  fpberical  (cor.  22.  prop.  66. 
B.  I.)  But  it  was  referved  for  Frifius  to  demonltratc 
it  to  be  true  of  bodies  of  any  figure,  and  thus  to  enrich 
mechanical  fcience  with  a  principle  which  gives  iimple 
and  elegant  folutions  of  the  moft  difficult  problems. 

But  here  a  very  formidable  obje£hon  naturally  oners 
itftlf.  If  the  axis  of  the  diurnal  motion  of  the  heavens 
is  not  the  axis  of  the  earth’s  fpheroidal  hgure,  but  an 
imaginary  line  in  it,  round  which  even  the  axis  of  ngure 
muff  revolve  ;  and  if  this  axis  of  diurnal  rotation  has  io 
greatly  changed  its  pofition,  that  it  now  points  at  a 
liar  at  leaf!  12  degrees  diftant  from  the  pole  obferved 
byTimochares,  how  comes  it  that  the  equator  has  the 
very  fame  filiation  on  the  furface  of  theeaitn  that  it  had 
in  ancient  times  ?  No  fenfible  change  has  been  obferved 

in  the  latitudes  of  places.  .  , 

The  anfwer  is  very  iimple  and  fatis.aftory  :  Suppofe 
that  in  12  hours  the  axis  of  rotation  has  changed  from 
the  pofition  PR  (fig-  6-)  to  p  r,  fo  that  the  north  pole, 
inltead  of  being  at  P,  which  we  may  fuppofe  to  be  a  par¬ 
ticular  mountain,  is  now  at  p.  In  this  1 2  hours  the 
Plate  mountain  P,  by  its  rotation  round  p  r,  has  acquired  the 
CCCCXIV  fition  r.  At  the  end  of  the  next  12  hours,  the  axis 
of  rotation  has  got  the  pofition  and  the  axis  of  figure 
has  got  the  pofition  p  r,  and  the  mountain  P  is  now  at 
p.  Thus,  on  the  noon  of  the  following  day,  the  axis 
of  figure  PR  is  in  the  fituation  which  the  real  axis  of  ro¬ 
tation  occupied  at  the  intervening  midnight.  This  goes 
on  continually,  and  the  axis  of  figure  follows  the  pofition 
of  the  axis  of  rotation,  and  is  never  further  removed 
from  it  than  the  deviation  of  1 2  hours,  which  does  not 
exceed  ^th  part  of  one  fecond,  a  quantity  altogether 
imperceptible.  Therefore  the  axis  of  figure  wiU  always 


and  this  with  the  force  which  would  retain  a  body  on  the  Prcceflhm. 
equator  while  the  earth  turns  round  its  axis.  _ 

The  gravitation  of  the  earth  to  the  fun  is  in  the  pro¬ 
portion  of  the  fun’s  quantity  of  matter  M  dire&ly,  and 
to  the  fquare  of  the  diftai.ice  Ainverfely.and  may  therefore 

1ST 

be  expreffed  by  the  fymbol  -37.  The  diffurbing  force 


at  the  diftance  1  from  the  plane  of  illumination  is  to 
the  gravitation  of  the  earth’s  centre  to  the  fun  as  3  to 
A,  (  A  being  meafured  011  the  fame  fcale  which  mea- 
fines  the  diftance  from  the  plane  of  illumination). 

Therefore  will  be  the  diffurbing  force /of  our  for- 

mula.  . 

Let  p  be  the  centrifugal  force  of  a  particle  at  the 
diftance  I  from  the  axis  of  rotation  ;  and  let  t  and  i 
be  the  times  of  rotation  and  of  annual  revolution,  viz. 

fidereal  day  and  year.  Then/>  *•  *  T4*  ^enc 

we  derive  ^7=  3 P JfT*  But  fince  r  was  the  angu¬ 
lar  velocity  of  rotation,  and  confequently  iXr  the 
fpace  deferred,  and  the  velocity  ;  and  fince  the 

centrifugal  force  is  as  the  fquare  of  the  velocity  divided 
by  the  radius,  (this  being  the  meafure  of  the  generated 
velocity,  which  is  the  proper  meafure  of  any  accew 

I.Xr*  r/  ,1  f..  3  r_  . 
rating  force ) ,  wc  have  p  =  IlX/  / .  -  ’  a:l<V  “ 

yr|— .  Now  the  formula  / mncl  -t-  expreffed  the  fine 

of  the  angle.  This  being  extremely  finall,  the  fine  may¬ 
be  confidered  as  equal  to  the  arc  which  meafures  the 
angle.  Now,  fubftitute  for  it  the  value  now  found,  viz. 

ancl  we  obtain  the  angle  of  deviation  <w  = 
P  ^  r  * 

;  lLLmn— ,  and  this  is  the  fimpleft  form  in  which  it 

can  appear.  But  it  is  convenient,  for  other  reafonsAo 

exprefs  it  a  little  differently:  d  is  nearly  equal  to  ~  y  , 
3  tx  — br 


therefore  w  =2  rX.  ^  mn'  a 

form  in  which  we  (hall  now  employ  it 
a1— 1>* 

The  fmall  angler  pj." 


-m  n 


and  this  is  the 


is  the  angle  in  which 


the  new  equator  cuts  the  former  one.  It  is  different  at 
imperceptible.  Therefore  the  axis  or  ngure  win  «■»«)»  different  times,  as  appears  from  the  variable  Par 
fenfibly  coincide  with  the  axis  of  rotation,  and  no  change  tbe  produa  of  the  fine  and  cofine  of  the  fun  s  dichna 
can  be>  produced  in  the  latitudes  of  places  on  the  furface  t;onP  It  will  be  a  maximum  w  hen  the  decu nation  j 


of  the  earth.  ,  .  , ,  ,  n 

Application  We  have  hitherto  confidered  this  proUm >  the  moft 
this  res-  general  manner;  let  us  now  apply  the  knowledge  we 
funirg  10  have  gotten  of  the  deviation  of  the  axis  or  of  the  mo- 
nutation  Bent’  a&ion  of  the  diffurbing  force  to  the  explanation 
andpricef-  q{.  the  pllen01Iiena;  that  is,  let'  ns  fee  what  preceffion  and 
what  nutation  will  be  accumulated  after  any  given,  time 

of  a&ion.  .  .r  ,  • 

For  this  purpofe  we  muft  afeertain  the  precife  devia 

-  .  .  ,  1  •  n  1  •  r  _  _  tn  nrn 


lion.  n  ^  ^  it  1 

in  the  folftice,  for  m  n  increafes  all  the  way  to^j 
the  declination  never  exceeds  23 {-  B  mc 


and 

afes,  therefore, 

fromThe  equinox  to  the  folftice,  and  then  diminishes. 

Let  ESL  ffig.  7*)  be  the  ecliptic,  EAC  the  eqna- 
tor,  BAD  the  new  pofition  which  it  acquires  by  tne 
momentary  action  of  the  fun,  cutting  the  tanner  in  the 
,  3  (’  by 

angle  BAE  rr  r  171  n  a  ^ 


Let  She  the  finds 


°  ForThis  purpofe  we  muft  afeertain  the  precife  devia-  ;n  thc  eclI  tIc>  and  AS  the  fun’s  declination,  the 

lion  which  the  difturbing  forces  are  competent  to  pro-  (nend;an  Ag  be;ng  perpendicular  to  the  equator,  l.et 

<>"“•  ™‘  “  <*»  *?  «--»T  L  Thc  rag!t  B  AE  i,  then  =  ^  I» 


libration  with  the  gravitation  of  the  earth  to  the  fun 


a* 
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yrcceflion.  the  fplierical  triangle  BAE  we  have  fin.  B  :  fin.  AE  --  tatjon  or  multiplying  the  fra&ion  by-—;  therefore 

-v -  fin.  A  :  fin.  BE,  or  -  A  :  BE,  becaufe  very  fmall  r  ' 

angles  and  arches  are  as  their  fines.  Therefore  BE, 
which  is  the  momentary  preceffion  of  the  cquino£bal 

fin.  AE  .  .  3  /  i 


Prccefiion.' 


.  3  t 

the  momentary  nutation  will  be  r  ^  k  p  xy . 

lue  ^jri's  a  conftant  quantity,  and  the  momentary  nu- 

tation  is  proportional  to  x  v»  or  to  the  produift  of  the 
fine  and  cofine  of  the  fun’s  longitude,  or  to  the  fine  of 
twice  the  fun’s  longitude ;  for  xy  is  equal  to  half  the 
fine  of  twice  z. 

If  therefore  we  multiply  this  fraction  by  the  tun  3 
momentary  angular  motion,  which  we  may  fuppofe,  with 
abundant  accuracy,  proportional  to  *  ,  we  obtain  the 
fluxion  of  the  nutation,  the  fluent  of  which  will  ex- 
prefs  the  whole  nutation  while  the  fun  defcnbes  the 
arch  ^  of  the  ecliptic,  beginning  at  jhe  vernal  equi¬ 
nox.  Therefore,  in  place  of  y  put  */  i^xl*  and  in  place 


In  this  va- 


point  E,  is  equal  to  A 
fin.  R.  afcenf. 


=  ;x 


2T * 


k  m  tiy 
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Various 
mode?  of 


fin.  obi.  eel.  *  .  . 

The  equator  EAC,  by  taking  the  pofition  BAD, 
mode?  of  rec€(ies  from  the  ecliptic  in  the  colure  of  the  folftices 
application.  an(j  CD  jg  the  cfran ge  of  obliquity  or  the 

nutation.  For  let  CL  be  the  folftitial  colure  of 
BAD,  and  c  l  the  folftitial  colure  of  EAC.  Then 
we  have  fin.  B  :  fin.  E  :=  fin.  LD  :  fin.  I  c;  and 
therefore  the  difference  of  the  arches  LD  and  l  c  will 
be  the  meafure  of  the  difference  of  the  angles  B  and 
E.  But  when  BE  is  indefinitely  fmall,  CD  may  be 
taken  for  the  difference  of  LD  and  !c>  they  being  ul¬ 
timately  in  the  ratio  of  equality.  Therefore  CD  mea- 
fures  the  change  of  the  obliquity  of  the  ecliptic,  or  the 
nutation  of  the  axis  with  refpe&  to  the  ecliptic. . 

The  real  deviation  of  the  axis  is  the  fame  with  the 
change  in  the  pofition  of  the  equator,  P  p  being  the 
meafure  of  the  angle  EAB.  But  this  not  being  always 
made  in  a  plane  perpendicular  to  the  ecliptic,  the  change 
of  obliquity  generally  differs  from  the  change  in  the  pofi-  . 
tion  of  the  axis.  Thus  when  the  fun  is  in  the  folftice,  the 
momentary  change  of  the  pofition  of  the  equator  is  the 
greateft  poffible  ;  but  being  made  at  right  angles  to 
the  plane  in  which  the  obliquity  of  the  ecliptic  is  com¬ 
puted,  it  makes  no  change  whatever  in  the  obliquity, 
but  the  greateft  poffible  change  in  the  preceffion. 

In  order  to  find  CD  the  change  of  obliquity,  obferve 
that  in  the  triangle  CAD,  R  :  f»i.  AC,  or  R  ■  co  . 
AE  =  fin.  A  :  fin.  CD,  =  A  :  CD  (becaufe  A  and 
CD  are  exceedingly  fmall).  Therefore  the  change  of  o 
liquity  (which  is  the  thing  commonly  meant  by  nuta¬ 
tion)  CD=AXcof.  AE,  -r^rhmn,coL  AE'-'  ^pi 

ix  fin.  declin.  X  cof.  declin.  X  col.  R.  afcenf. 

But  it  is  more  convenient  for  the  purpofes  of  aitro- 
nomical  computation  to  make  ufe  of  the  fun’s  longitude 
SE.  Therefore  make 


30' 
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of  z  put 


,  and  we  have  the  fluxion  of  the  nu- 


z 

—  x 

==  y 
p 
9 
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The  fun’s  longitude  ES 

Sine  of  fun’s  long.  *  _ _ ,  __ 

Cofine  -  "  Vi  x* 

Sine  obliq.  eclipt.  -  -  235-  = 

Cofine  obliq. 

In  the  fpherical  triangle  EAS,  right  angled  at  A 
(becaufe  AS  is  the  fun’s  declination  perpendicular  to 
the  equator),  we  have  R  :  fin.  ES  — fin.  E  :  fm.  , 
and  fin.  AS=px.  Alfo  R  :  cof.  AS  _  cof.  AE  :  cof. 
ES,  and  cof.  ES  or  y~  cof.  ASX  cof.  AE.  Thcre- 
fore/xy^fm.  AS/cof.  ASXcof.  AE,  =mnX  cof.  AE. 

Therefore  the  momentary  nutation  CD=  r  Xyjr,  kpxy. 

We  mull  recollect  that  this  angle  is  a  certain  frac¬ 
tion  of  the  -momentary  diurnal  rotation.  It  is  more 
convenient  to  confider  it  as  a  fraftion  of  the  fun  s  an¬ 
nual  motion,  that  fo  we  may  d.reftly  compare  his  mo¬ 
tion  on  the  ecliptic  with  the  preceffion  and  nutation 
rorrefponding  to  his  flotation  in  the  heavens.  This 
change  is  eaf.ly  made,  by  augmenting  the  fradion  in 
the  ratio  of  the  fun’s  angular  motion  to  the  motion  of 
Vol.  XV.  Part  II. 


V I — 

tation  for  the  moment  when  the  fun’s  longitude  is.  z9 
and  the  fluent  will  be  the  whole  nutation.  The  fluxion 

refulting  from  this  procefs  is  2T~*  x  *  ^ 

fluent  is-^jr-x1.  This  is  the  whole  change  pr  edu¬ 
ced  on  the  obliquity  of  the  ecliptic  while  the  fun  moves 
along  the  arch  a  ecliptic,  reckoned  from  the  vernal 
equinox.  When  this  arch  is  90°,  x*1  is  1,  and  there- 

fore-^Tjr-  is  the  nutation  produced  while  the  fun  moves 

4l 

from  the  equinox  to  the  folftice.. 

The  momentary  change  of  the  axis  and  plane  01  the  equa^ 

3  tk 

tor{  which  is  the  meafure  of  the  changing  force)  is -^mn.  4, 

The  momentary  change  of  the  obliquity  of  the  eclip-  ard  mcJ 

3  t  kp  •  mentary 

tic  is  — ~~rp  X  x  changes 

21  *ihb  greareft  at 

The  whole  change  of  obliquity  is  ^  '**•  wd  at  die* 

Hence  we  fee  that  the  force  and  the  real  momentary  equinoxes, 
change  of  pofition  are  greateft  at  the  folftices,  and  di-n<  S- 
minifti  to  nothing  in  the  equinoxes. .  . 

The  momentary  change  of  obliquity  is  greateft  at  the 

oftants,  being  proportional  to  x  x  or  to  xy  < 

The  whole  accumulated  change  of  obliquity  is  great¬ 
eft  at  the  folftices,  the  obliquity  itfelf  being  then  fmalleft.  4* 

We  muft  in  like  manner  find  the  accumulated -quan- 
tity  of  the  preceffion  after  a  given  time,  that  is,  the  flo£  in  a 
arch  BE  for  a  finite  time.  given 

We  have  ER  :  CD  -fin.  EA  :  fin.  CA  (or  cof.  time. 
EA)=tan.  EA:  i,andEB  :  ER=i  :  fm.  B.  There¬ 
fore  EB  :  CD  =  tan.  EA  :  fin.  B.  But  tan.  EA— 

fin.  long.  q  x 
cof.  E  X  tan.  ES,  =  cof.  E  X' 


*  cof.  long*  \/ 1 — * 
Therefore  EB  :  CD  =  ~r===lP>  and  CD  =  EB : 


fin,  obliq.  eclip. 
tan.  long.  Q 


\/ 1 — x1 

If  we  now  Tubftitute  for  CD  its  va¬ 


lue  found  in  n°  4°* 


x,  we  obtain  EB 


3_ix  Lil. — the  fluxion  of  the  preceffion  of  th£ 
z  'V '  ^  I — x 

3  N  ^ 
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Preceflion.  equinoxes  occafioned  by  the  adion  of  the  fun*  The 
fluent  of  the  variable  — =-  =  *  v  >  of  which 


part  -7 - -  — 

r  V  1 — xl 

the  fluent  is  evidently  a  fegment  of  a  circle  whofe  arch 
is  »  and  fine  x,  that  is,  =  — — - -  anc* 


whole  preceflion,  while  the  fun  deferibes  the  arch  %y 
(3  -  aVTTtO  This  is  the  preceflion  of 


43  r 
Mode  of 
•ofing  the 
formula. 


,  3  * 

is?rx  2 

the  equinoxes  while  the  fun  moves  from  the  vernal 
equinox  along  the  arch  *  of  the  ecliptic. 

In  this  exprefiion,  which  confifts  of  two  parts, 

z,  and  2—r2-  (— *-/!=?").  thefirft  is  incomparably 

greater  than  the  fecond,  which  never  exceeds  1",  and.  is 
always  compenfated  in  the  fucceeding  quadrant.  1  he 

3  t  k  q 

preceflion  occafioned  by  the  fun  will  be  ^  and 

from  this  exprefiion  we  fee  that  the  preceflion  increases 
uniformly,  or  at  leaf!  increafes  at  the  fame  rate  with 

.  3  tkq. 

the  fun’s  longitude  %9  becaufe  the  quantity  rji  is  con* 

ftant.  . 

In  order  to  make  ufe  of  thefe  formulae,  which  are 
now  reduced  to  very  great  fimplicity,  it  is  neceffary  to 
determine  the  values  of  the  two  conftant  quantities 

wWch  we  (hall  call  N  and  P,  as  fa&ors  of 

the  nutation  and  preceflion.  Now  t  is  one  fidereal  day, 

and  T  is  3 66$.  i  is  - p - .  which  according  to 


figure  be  thought  more  probable,  the  preceflion  will  be 
reduced  to  about  17"  annually.  But  even  though  the  ' 
figure  of  the  earth  were  accurately  determined,  we  have 
no  authority  to  fay  that  it  is  homogeneous.  If  it  be 
denfer  towards  the  centre,  the  momentum  of  the  protu¬ 
berant  matter  will  not  be  fo  great  as  if  it  were  equally 
denfe  with  the  inferior  parts,  and  the  preceflion  will  be 
dimini (hed  on  this  account.  Did  we  know  the  propor¬ 
tion  of  the  matter  in  the  moon  to.  that  in  the  fun,  we 
could  eafily  determine  the  proportion,  of  the  whole  ob- 
ferved  annual  preceflion  of  5 of"  which  is  produced  by 
the  fun’s  a&ion.  But  we  have  no  unexceptionable  data 
for  determining  this;  and  we  are  |rather  obliged  to  in¬ 
fer  it  from  the  effea  which  (he  produces  in  diiturbing 
the  regularity  of  the  preceflion,  as  will  be  confidered 
immedTately.  So  far,  therefore,  as  we  have  yet  pro¬ 
ceeded  in  this  inveftigation,  the  refult  is  very  uncertain. 
We  have  only  afeertained  unquellionably  the  law  which 
is  obferved  in  the  folar  preceflion.  It  is  probable, 
however,  that  this  preceflion  is  not  very  different  from 
2 o'1  annually  ;  for  the  phenomena  of  the  tides  (how  the 
difturbing  force  of  the  fun  to  be  very  nearly  \  of  the 
difturbing  force  of  the  moon.  Now  20  is  r  °f  5p  • 


PrecefTioft. 


45 


Sir  Ifaac  Newton  is 


231 


-230%  _ 


are  the  fine  and  cofine 
o,9I729- 

Thefe  data  give  N= 


•  23 1  x 
of  230  28', 


and 


=  7T5-’t 

0,39822  and 


•  and  P  =  ■ 


of 


141030  __  61224 

which  the  logarithms  are  4.85069  and  5.21308,  viz. 
44  the  arithmetical  complements  of  5. 1 493 1  and  4.78692. 
Ixami ;-le  of  Let  us,  for  an  example  of  the  ufe  of  this  mveltiga- 
the  utility  tjon)  compUte  the  preceflion  of  the  equinoxes  when 
of  'he  "I’  the  fun  has  moved  from  the  vernal  equinox  to  the  fum- 

v  gauon.  mer  folftice,  fo  that  a  is  90°,  01  324000''. 

Log  324000''= %  -  -a  5_*5io55 

Log  P  -  -  *  5.21308 

Log  5’', 292  -  0*72363 

,  The  preceflion  therefore  in  a  quarter  of  a  year  is 
5,292  feconds ;  and,  fince  it  increafes  uniformly,  it  is 


45 

Affump 
tions  on 
■which  the 
computa¬ 
tion  pro¬ 
ceeds* 


21 


',168  annually. 


We  mull  now  recoiled  the  aflumptions  on  which 
this  computation  proceeds.  The  earth  is  fuppofed  to 
be  homogeneous,  and  the  ratio  of  its  equatorial  diame¬ 
ter  to  its  polar  axis  is  fuppofed  to  be  that  of  231  to 
230.  If  the  earth  be  more  or  lefs  protuberant  at  the 
equator,  the  preceflion  will  be  greater  or  lefs  in  the  ra¬ 
tio  of  this  protuberance.  The  meafures  which  have 
been  taken  of  the  degrees  of  the  meridian  are  very  in- 
confiftent  among  themfelves ;  and  although  a  compari- 
fon  of  them  all  indicates  a  fmaller  protuberancy,  nearly 
Ti.T  inftead  of  their  differences  are  too  great  to 
leave  much  confidence  ia  this  method*  But  if  this 


But  let  us  now  proceed  to  confider  the  effed  of  the  £ffe<5l  of  ^ 
moon’s  adion  on  the  protuberant  matter  of  the  earth  ;  t^mo^n  9 
and  as  we  are  ignorant  of  her  quantity  of  matter,  anci^  pf0tu_ 
confequeritly  of  her  influence  in  fimilar  circumitancesiierant 
with  the  fun,  we  {hall  fuppofe  that  the  difturbing  force  rer  of  the 
of  the  moon  is  to  that  of  the  fun  as  m  to  1.  1  hen  earth. 

(catcris  paribus )  the  preceflion  will  be  to  the  folar  pre¬ 
ceflion  *  in  the  ratio  of  the  force  and  of  the  time  of  its 
adion  jointly.  Let  t  and  T  therefore  reprefent  a  pe¬ 
riodical  month  and  year,  and  the  lunar  preceflion  will 

be  This  preceflion  muft  be  reckoned  on  the 

plane  of  the  lunar  orbit,  in  the  fame  manner  as  the  fo¬ 
lar  preceflion  is  reckoned  on  the  ecliptic.  We  muft 

alfo  obferve,  that  reprefents  the  lunar  preceflion 

only  on  the  fuppofition.  that  the  earth’s  equator  is  in¬ 
clined  to  the  lunar  orbit  in  an  angle  of  23I  degrees. 

This  is  indeed  the  mean  inclination  ;  but  it  is  fometimes 
increafed  to  above  28°,  and  fometimes  reduced  to  18  . 

Now  in  the  value  of  the  folar  preceflion  the  cofine  of 
the  obliquity  was  employed.  Therefore  whatever  is 
the  angle  E  contained  between  the  equator  and  the  lu- 
&  #  m  t  /  Cof.  E 

nar  orbit,  the  preceflion  will  be  =  -Fjr~*  qq^  2^°9 

and  it  muft  be  reckoned  on  the  lunar  orbit. 

Now  let  T&  (fig.  8.)  be  the  immoveable  plane  of  47 
the  ecliptic,  TED^Fthe  equator  in  its  firft  fituation, 
before  it  has  been  deranged  by  the  adion  of  the  moon, 
AGRDBH  the  equator  in  its  new  pofition,  after  the 
momentary  adion  of  the  moon.  Let  EGNFH  be  the 
moon’s  orbit,  of  which  N  is  the  afeending  node,  and 
the  angle.  N  =  5°  8  46' . 

Let  NT  the  long,  of  the  iwde  be  -  * 

Sine  NT  -■  -  * 

Coline  NT 
Sine  T=23t 
Cofine  T 
Sine  N  =  5. 8.46 
Cofine  N  - 

Circumference  to  radius  13=6,28 


/ 


y 

a 
b 
s 

d 

e 


_  T  il» 


[ 

by  obfer- 


PRE 

prerefiifln*  Force  of  the  moon 

Solar  prccdTion  (fuppofed 
vat  ion) 

Revolution  of  (J  —  2 7d-f  -  * 

Revolution  of  0=r  366^  -  -  T 

Revolution  of  N=r  18  years  7  months  -  « 

In  order  to  reduce  the  lunar  preceffion  to  the  eclip- 
muff  recoiled  that  the  equator  will  have  the 


48 

J,u:  ar  \' re- 

ceflion  in  a  ^  wc  . .  . . ^ _ 

r?toC* * * §  fame  inclination  at  the  end  of  every  half  revolution  of 
the  ecliptic,  the  fun  or  of  the  moon,  that  is,  when  they  pafs  through 
the  equator,  becaufe  the  fum  of  all  the  momentary 
changes  of  its  pofition  begins  again  each  revolution. 
Therefore  if  we  negled  the  motion  of  the  node  during 
one  month,  which  is  only  14  degrees,  and  can  produce 
but  an  infenfible  change,  it  is  plain  that  the  moon  pro¬ 
duces,  in  one  half  revolution,  that  is,  while  fbe  moves  from 
H  to  G,  the  greateft  difference  that  file  can  in  the  pofition 
of  the  equator.  The  point  D,  therefore,  half-way  from 
G  to  H,  is  that  in  which  the  moveable  equator  cuts  the 
primitive  equator,  and  DE  and  DF  are  each  90°.  But 
S  being  the  folftitial  point,  S  is' alfo  90°.  Therefore 
DSiuTE.  Therefore,  in  the  triangle  DGE,  we  have 
fin.  ED  :  fin.  G=fin.  EG  :  fin.  D,  =EG  :  D.  There¬ 
fore  D  =  EG  X  fin.  G,  —EG  X  fin.  E  nearly.  Again, 
in  the  triangle  W'DA  w*e  have  fin.  A  :  fin.  ‘Y'D  (or 
cof.  qpE)  =  fin.  D  :  fin.  ^A,  =D  :  <r  A.  Therefore 
D  *  Cof.  <r E  EG  •  Sin.  E  •  Cof.  T E 

tA= 
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wz  while  the  node  continually  changes  its  place,  and  in  the  Preceffion* 
fpace  of  1 8  years  makes  a  complete  tour  of  the  heavens. 

*  We  muff,  therefore,  take  the  motion  of  the  node  as  preceffion 
t  the  fluent  of  comparifon,  or  we  muff  compare  the  flu“andnuta- 
T  xions  of  the  node’s  motion  with  the  fluxions  of  the  pre-  tion  corn¬ 
er  cefiion  and  nutation  ;  therefore,  let  the  longitude  of  the  pared, 
nodebes:,  and  its  monthly  change  zz:z ;  we  {hall  then  have 

/  :  «=;  :  e,  and  =£*.==  .  Let  T  be  =  1, 

e  ey  1 — y 

in  order  that  n  may  be  18,6,  and  fubflitute  for  t  its 
value  in  the  fluxiorl  of  the  nutation,  by  putting  V 1— ^ 


(db  x  x 


m  *  t 

~T~ 


Sin/ A  ’  ' 
Sin.  E  *  Cof.  E  ' 


Cof.  TE 


Sin.  234- 


Sin.  <y>  *  Cof.  CT. 

This  is  the  lunar  preceffion  produced  in  the  courfe 
of  one  month,  eftirnated  on  the  ecliptic,  not  conflant 
like  the  folar  preceffion,  but  varying  with  the  inclina¬ 
tion  of  the  angle  E  or  F,  which  varies  both  by  a  change 
in  the  angle  N,  and  alfo  by  a  change  in  the  pofition  of 
N  on  the  ecliptic. 

Nutation  in  We  muff  find  in  like  manner  the  nutation  SR  pro- 
xhc  fame  ^uced  ;n  t^e  fame  time,  reckoned  on  the  colure  of  the 
folffices  RL.  We  have  R  :  fin.  DS  =  D  :  RS,  and 
RS-D  •  fin.  DS,  — D  *  fin.  t’E.  But  D=EG  •  fin.  E. 

m  tt  t  Cof  E 

Therefore  RS  =  EG  *  fin.  E  *  fin.  <Y>E,  —  Tp 
Xfin.Exfin.  TE. 
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time, 


in  place  of  y.  By  this  fubffitution  we  obtain  rn*n~ 

*v).  The  fluent  of  this  is  m*n~ 

'  e  b 

( — db  a/ ~*2 — "”)•  (Fide  Simpfon’s  Fluxions, 

§  77).  But  when  x  is  =r 0 ,  the  nutation  muff  be  — 0, 
becaufe  it  is  from  the  pofition  in  the  equinodial  points 
that  all  our  deviations  are  reckoned,  and  it  is  from  this 
point  that  the  periods  of  the  lunar  adion  recommences. 
But  if  wc  make  x=o  in  this  expreffion,  the  term 

Ka  c  x2  . - , 

— * - vanifhes,  and  the  term  — db  y  1 — x 2  becomes 

2 

= — db  ;  therefore  our  fluent  has  a  conflant  part  +db; 
and  the  complete  fluent  is  m*n  {d b — db  1 — .v1 — 

Now  this  is  equal  to  m  yrti  (db  X  verfed 

fine,  0 — ^acX  verfed  fine  2  z)  :  For  the  verfed  fine 
of  *  is  equal  to  (1 —  cof.  z)  ;  and  the  fquare  of 
the  line  of  an  arch  is  4  the  verfed  fine  of  twice  that 
arch. 

This,  then,  is  the  whole  nutation  while  the  moon’s 
afeending  node  moves  from  the  vernal  equinox  to  the 
longitude  <y^N=:z.  It  is  the  expreffion  of  a  certain 
number  of  feconds,  becaufe  r,  one  of  its  fadors,  is  the 
folar  preceffion  in  feconds ;  and  all  the  other  fadors  are 
numbers,  or  fradions  of  the  radius  I  ;  even  e  is  expreffed 
in  terms  of  the  radius  I. 

The  fluxion  of  the  preceffion,  or  the  monthly  precef¬ 
fion,  is  to  that  of  the  nutation  as  the  cotangent  of  TE 
is  to  the  fine  of  T*  This  alfo  appears  by  confidering 
figure  7.  P p  meafures  the  angle  A,  or  change  of  pofition 


Cof.  T 

. .  ^  In  this  expreffion  we  muff  fubftitute 

the  angle  N,  which  may  be  confidered  as  conflant  du- 
ring  the  month,  and  the  longitude  TN,  which  is  alfo  near-  Q£  tfie  equator ;  but  the  preceffion  itfelf,  reckoned  on  the 
ly  conflant,  by  obferving  that  fin.  E  :  fin.  0PN=fln.  N:  ecliptic,  is  meafured  by  To,  and  the  nutation  by  p  0;  and 
m*t  Sin.N*Sin.(T‘N*Cof.E.  tfie  fluxion  of  the  preceffion  is  equal  to  the  fluxion  of 
fin.  <Y>E.  Therefore  RS=-TjT  X -  np 

But  we  muft  exterminate  the  angle  E,  becaufe  it  changes 
by  the  change  of  the  pofition  of  N.  Now,  in  the  tri¬ 
angle  TEN  we  have  cof.  E  =  cof.  <V N* fin.  N  •  fin.  OP  — 
cof.  N  *  cof.  <V9  —yea — db.  And  becaufe  the  angle  E 
is  neceffarily  obtufe,  the  perpendicular  will  fall  without 
the  triangle,  the  cofine  of  E  will  be  negative,  and  we 
ffiall  have  cof.  E  -bd—acy.  Therefore  the  nutation 
in  it  t  cxfbd — acy) 
for  one  month  will  be  — -tjt  *  1 


cot  W'E  ad -p bey 

nutation  X“— ,  but  cot.  V'E  -  7^  5  there* 


fore 


cot.  W^E  a  d-\-bc*/i—xi 


This,  multiplied  into 


/ab  d% 

i — xx 


the  node 


(b'—a 

ceffion. 


May  be  being  fuppofed  all  the  while  in  N. 

confidered  Thefe  two  expreffions  of  the  monthly  preceffion  and 
as  iHomen-  nutation  may  be  confidered  as  momentary  parts  of  the 
nyy  pares  moon’s  adion,  correlponding  to  a  certain  pofition  of 
the  node  and  inclination  of  the  equator,  or  as  the 


-XX^  X 

.  m*n  / 

The  fluent  of  this  [a  d  b : 


l)  dc — a  b  c  1 


d  c  x  - 


-ab  c*  z* 


©f  the 
Eicon's  ac- 


to 


m  *  i 
abe 


tion.  fluxions  of  the  whole  variable  preceffion  and  nutation. 
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fine  PP  ex 

.  ! 

the  fluxion  of  the  nutation,  gives  ' e  kyT 

for  the  monthly  pre- 
+  (£*-*’) 
iabc'x  or  it  is  equal 

"((d1— ic1)  abz+  (l1— a*)  dez — \abc * 

fine  2  zy  T  . 

J  ,  N  2  Lct 


ffreceffioT 
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Let  113  now  exprefs  this  in  numbers :  When  the  node 
'  has  made  a  half  revolution,  we  have  «=  whole 

verfed  fine  is  2,  and  the  verfed  fine  of  n,or  360  ,  is 
zzo  ;  therefore,  after  half  a  revolution  of  the  node,  the 

nutation  (n° 5 2.) becomes— ^ —  2  ^  1U  ^1S  ex* 

prefflon,  we  fuppofe  m=25,  and  14P' >  we  fhall  find 

the  nutation  to  be  19}-".  . 

Now  the  obferved  nutation  is  about  1 8". .  1  his  re¬ 

quires  m  to  be  2^,  and  *=  i6£"*  But  it  is  evident, 
that  no  aftronomer  can  pretend  to  warrant  the  accutacy 
of  his  obfervations  of  the  nutation  within  1'. 

To  find  the  lunar  preceffion  during  halt  a  revolution 

of  the  node,  obferve,  that  then  z  becomes  =",  and  the 
fine  of  s  and  of  2  z  vanifh,  dz  becomes  1  — and  the  pre- 

jfl  tr  n  TTl  *  ft  .  51% 

cefiion  becomes  — —  (dz — i  ez),  =  2  V1  )* 

and  the  preceffion  in  1 8  years  is  m  *  n  1— i  c%. 

We  fee,  by  comparing  the  nutation  and  precetlion 

4  c  d 

for  nine  years,  that  they  are  as  -j-  to  I  ~%c  near¬ 
ly  as  1  to  17^  This  gives  313"  of  preceffion,  corre- 
fponding  to  t8  f,  the  obferved  nutation,  which  is  about 
oc'1  of  preceffion  annually  produced  by  the  moon. 

And  thus  we  fee,  that  the  inequality  produced  by 
the  moon  in  the  preceffion  of  the  equinoxes,  and,  more 
particularly,  the  nutation  occafioned  by  the  variable  ob¬ 
liquity  of  her  orbit,  enables  us  to  judge  of  her  (hare  in 
the  whole  phenomenon  ;  and  therefore  informs  us  of  her 
difturbing  force,  and  therefore  of  her  quantity  of  mat¬ 
ter.  This  phenomenon,  and  thofe  of  the  tides,  are  the 
only  fa&s  which  enable  us  to  judge  of  this  matter  :  and 
this  is  one  of  the  circumftances  which  has  caufed  this 
problem  to  occupy  fo  much  attention.  Dr  Bradley, 
by  a  nice  comparifon  of  his  obfervations  with  the  ma¬ 
thematical  theory,  as  it  is  called,  furnifhed  him  by  Mr 
Machin,  found  that  the  equation  of  preceffion  compu¬ 
ted  by  that  theory  was  too  great,  and  that  the  theory 
would  agree  better  with  the  obfervations,  if  an  elhpfe 
were  fubftituted  for  Mr  Machin,s  little  circle.^  He 
thought  that  the  Ihorter  axis  of  this  ellipfe,  lying  in  the 
colure  of  the  folftices,  fhould  not  exceed  16  .  Nothing 
can  more  clearly  fhow  the  aftonifhing  accuracy  of 
Bradley ?s  obfervations  than  this  remark  :  for  it  refults 
from  the  theory,  that  the  pole  muft  really  deferibe  an 
ellipfe,  having  its  ffiorter  axis  in  the  folftitial  colure,  and 
the  ratio  of  the  axes  muft  be  that  of  18  to  16,8  5  for 
the  mean  preceffion  during  a  half  revolution  of  the 
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the  nutation  of  1 3",  as  l%  t— **  to  *  *  *>}  u,  m  »•  Prtcf‘on 
dius  to  the  tangent  of  twice  the  obliquity  of  the  eclip- 
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node  is  ’"——{d1 —  ~) ;  and  therefore,  for  the  longi¬ 
tude  z,  it  will  be  Z  —  -  ( </’•—' 7)  ;  when  this  is  taken 

from  the  true  preceffion  for  that  longitude  (n°  54*)>  ^ 

m  *  n  /  .  , 

leaves  the  equation  of  preceffion  •  ( b  — a  )  d  c* 

fine  z  — %  a  be  fine  2z^  ;  therefore,  when  the  node  is 

in  the  folftice,  and  the  equation  greateft,  we  have  it  = 

~  ~  —  (bx — a').  We  here  negleft  the  fecond  term 
abe  ' 

.as  infignificant. 


tic.  This  gives  the  greateft  equation  ot  precemon 
1 6" ,8,  not  differing  half  a  fecond  from  Bradley’s  obfer-  — 

vations.  .  f  ,  . 

Thus  have  we  attempted  to  give  fome  account  ot  this 
curious  and  important  phenomenon.  It  is  curious,  be- 
caufe  it  affeds  the  whole  celeftial  motions  in  a  very  in¬ 
tricate  manner,  and  received  no  explanation  from  the 
more  obvious  application  of  mechanical  principles,  which 
fo  happily  accounted  for  all  the  other  appearances.  It 
is  one  of  the  moft  illuftrious  proofs  of  Sir  Ifaac  New¬ 
ton’s  fagacity  and  penetration,  which  catched  at  a  very 
remote  analogy  between  this  phenomenon  and  the  li- 
bration  of  the  moon’s  orbit.  It  is  highly  important  to 
the  progrefs  of  pradical  and  ufeful  aftronomy,  became 
it  has  enabled  us  to  compute  tables  of  fuch  accuracy, 
that  they  can  be  ufed  with  confidence  for  determining 
the  longitude  of  a  ffiip  at  fea.  This  alone  fixes  its.  im¬ 
portance  :  but  it  is  ftill  more  important  to  the  phdofo- 
pher,  affording  the  moft  inconteftable  proof  of  the  uni- 
verfal  and  mutual  gravitation  of  all  matter  to  all  matter. 

It  left  nothing  in  the  folar  fyftem  unexplained  from  the 
theory  of  gravity  but  the  acceleration  of  the.  moon’s 
mean  motion  ;  and  this  has  art  laft  been  added  to  the  lift 
of  our  acqulitions  by  Mr  de  la  Place. 

Qme  toties  animos  veterum  torfere  Sophorum, 

Qrneque  fcholas  fruftra  rauco  certamine  vexant, 

Obvia  confpicimus,  nube  pellente  Mathefi, 

Jam  dubios  nulla  caligine  praegravat  error 

Queis  fuperum  penetrare  domos,  atque  ardua  ccelt 

Scandere  fublimis  genii  conceffit  acumen. 

Nec  fas  eft  propius  mortali  attingere  divos. 

Halley . 

PRECISE,  ( precius ,  “  early,)”)  the  name  of  the 
2  ift  order  in  Linnasus’s  fragments  of  a.  natural  method; 
confifting  of  primrofe,  an  early  flowering  plant,  and  a 
few  genera  which  agiee  -with  it  in  habit  and  ftruc- 
ture,  though  not  always  in  the  charader  or  circum- 
fiance  expreffed  in  the  title.  See  Botany,  p.  461  + 

col.  2.  . 

PRECIPITANT,  in  chemiftry,  is  applied  to  an^r 
liquor,  which,  when  poured  on  a  folution,  feparates 
what  is  diffolved,  and  makes  it  precipitate,  or  fall  to 
the  bottom  of  the  veffel. 

PRECIPITATE,  in  chemiftry,  a  fubftance  which, 
having  been  diffolved  in  a  proper  menftruum,  is  again  Se¬ 
parated  from  its  folvent,  and  thrown  down  to  the  bottom 
of  the  veffel,  by  pouring  fome  other  liquor  upon  it. 

PRECIPITATION. ,  See  CnEMi$rRY-Index. 

PRECOGNITION,  in  Scots  law.  See  Law,  Part 
III.  n«  clxxxvi.  43. , 

PRECORDIA,  in  anatomy,  a  general  name  for  the 
parts  fituated  about  the  heart,  in  the  forepart  of  the 
thorax :  as  the  diaphragm,  pericardium,  and  even  the 
heart  itfelf,  with  the  fpleen,  lungs,  &c. 

PREDECESSOR,  properly  figmfies  a  perfon  who 
has  preceded  or  gone  before  another  in  the  fame  office 
or  employment ;  in  which  fenfe.it  is  diftinguiffied  from 
anceftor. 


This  greateft  equation  of  preceffion  is  to 
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cenur.  ,  * 

PREDESTINATION,  the  decree  of  God,  where- The  doa- 
by  he  hath  from  all  eternity  unchangeably  appointed  fta- 
whatfoever  comes  to  pafs  ;  and  hath  more  efpecially 
fore-ordained  certain  individuals  of  the  human  race  to 

everlafting 
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fore-ordained  them  to  everkfting  ,nufer>  .  i  he 
of  thefe  are  called  the  eltd,  and  the  latter  are  called  the 

^THs  doftrine  Is  the  fubjeft  of  one  of  the  moft  per¬ 
plexing  controverfies  that  has  occurred  among  mankind. 

But  it  is  not  altogether  peculiar  to  the  Chriftian  fait  . 

The  opinion,  that  whatever  occurs  m  the  world  at 
large,  or  in  the  lot  of  private  individuals,  is  the  relult 
of  a  previous  and  unalterable  arrangement  by  that  Sm 
preme  Power  which  prelides  over  nature,  has  always 
been  a  favourite  opinion  among  the  vulgar,  and  has  been 
believed  by  many  fpeculative  men.  Thus,  in  that  beau¬ 
tiful  fcene  in  the  fixth  book  of.  the  Iliad,  He&oi,  ta¬ 
king  leave  of  his  wife  and  his  child,  fpeaks  thus : 

Andromache  !  my  foul’s  far  better  part. 

Why  with  untimely  forrows  heaves  thy  heart . 

No  ho  {file  hand  can  antedate  my  doom, 

Till  fate  condemns  me  to  the  blent  tomb. 

Fix’d  is  the  term  to  all  the  race  of  earth. 

And  fuch  the  hard  condition  of  our  birth. 

No  force  can  then  refill,  no  flight  can  lave, 

All  fink  alike,  the  fearful  and  the  brave.  1.  624. 

The  ancient  Stoics,  Zeno  and  Chryfippns,  whom  the 
Tewifh  Efienes  feem  to  have  followed,  afferted  the  ex- 
Silence  of  a  Deity  that,  afting  wifely,  but  neceflanly, 
contrived  the  general  fyftem  of  the  world;  from  which, 
bv  a  feries  of  caufes,  whatever  is  now  done  in  it  una¬ 
voidably  refults.  This  feries,  or  concatenation  of 
caufes,  they  held  to  be  neceffary  in  every  part;  and  that 
God  himfelf  is  fo  much  the  fervant  of  neceflity,  and  of 
his  own  decrees,  that  he  could  not  have  made  the  fmall- 
ell  object  in  the  world  other  wife  than  it  now  is,  much 

lefs  is  he  able  to  alter  any  thing. 

According  to  the  words  of  Seneca,  Eadtm  necef 
fttas  et  Decs  a'ligat.  Jrrevoeabilis  divina  fattier  atque 
'  'humana  curfus  vebit.  HU  ipfe  omnium  condito t  ac  rec¬ 
tor  fcripftt  quidem  fata  fed  fquitur.  Semper  paret,  feme/ 
iufTtt  “  The  fame  chain  of  neceflity  conllrains  both 
gods  and  men.  Its  unalterable  courfe  regulates  divine 
Is  well  as  human  things.  Even  he  who  wrote  the  Fates, 
the  Maker  and  Governor  of  all  things,  fubimts  to  diem. 

He  did  but  once  command,  but  he  always  obeys.  1  ie 
ftoical  fate  differs,  however,  from-  the  Chriftian  piede- 
ftination  in  feveral  points.  They  regarded  the  divine 
nature  and  will  as  a  neceffary  part  of  a  neceflary  chain 
of  caufes  ;  whereas  the  Chriftians  conhder  the  Deity  as 
the  Lord  and  Ruler  of  the  Univerfe,  omnipotent  and 
free,  appointing  all  things  according  tt>  his  pkafure 
Being  doubtful  of  the  immortality  of  the  foul,  the  Stoics 
could  have  no  idea  of  the  doftnne  of  eleft.on  and  re-  £ 
probation  ;  nor  did  they  ever  doubt  their  own  freedom 
of  will,  or  power  of  doing  good  as  well  as  evil,  as  wc 
{ball  prefently  fee  the  Chriftian  predeftinanans  have 

d°Mahomet  introduced  into  his  Koran  the  doftrine  of 
an  abfolute  predeftination  of  the  courfe  of  human  af¬ 
fairs.  He  reprefented  life  and  death,  profper.ty  and 
advert! ty,  and  every  event  that  befals  a  man  in  this 
world,  as  the  refult  of  a  previous  determination  of  the 
one  God  who  rules  over  all;  and  he  found  this  opinion 
the  belt  engine  for  infpiring  his  followers  with  that  con- 
tempt  of  danger  which,  united  to  their  zeal,  has  extend- 


ed  the  empire  of  their  faith  over  the  fah-eft  portion  of  Pf't]'^na‘ 
the  habitable  globe.  t 

The  controverfy  concerning  predomination  firit:  made  3 
its  appearance  in  the  Chriftian  church  about  the  begin-  when  firft 
ning  of  the  fifth  century +.  Pelagius  a  Britifh,  and  Coe- 


nmg  ot  cue  nrui  ceniuxy  |  •  A  ™  h 

leftius  an  Irifti,  monk,  both  lived  at  Rome  during  that  _ 

period,  and  poffeffed  great  celebrity  on  account  of  their 
piety  and  learning.  They  taught  that  the  opinion  is  Ffaf 
falfe,  which  afferts,  that  human  nature  is  neceflanly  cor¬ 
rupted  by  a  depravity  derived  from  our  firft  parents.— 

They  contended,  that  men  are  born  at  prefent  in  a 
ftate  as  pure  as  that  in  which  Adam  was  originally  cre¬ 
ated  ;  and  that  they  are  not  lefs  qualified  than  he  was 
for  ful  Slling  all  righteoufnefs,  and  for  reaching  the 
moft  fublime  eminence  of  piety  and  virtue :  that  the 
external  grace  of  trod,  which  is  given  unto  all,  and  at¬ 
tends  the  preaching  of  the  gofpel,  is  neceffary  to  call 
forth  the  attention  and  exertions  of  men  ;  but  that  we 
do  not  want  the  afliftance  of  any  internal  grace  to  pu¬ 
rify  the  heart,  and  to  give  it  the  firft  impulfe  towards  _ 
what  is  good.  Having  fled  into  Africa  on^  account  Oi 
the  Goths,  who  at  that  time  invaded  Italy,  A.  D.  410,  , 
Cceleftius  remained  at  Carthage  as  a  Prelbyter;  but  Pe- 
lagius  went  into  the  Eaft,  where  he  fettled,  and  pro- 
fpered  under  the  patronage  of  John  bifhop  of  Jeiufa-  4 
km,  to  whom  his  fentiments  were  agreeable.  ■  On  the  Auguftine 
contrary,  the  celebrated  Auguftine,  bifhop  of  Hippo,  M™1*’ 
ftrenuoufly  afferted  the  depravity  of  human  nature  juice 
the  fall  of  the  firft  man,  the  neceflity  of  a  fpecial  mter- 
pofition  of  divine  grace  to  enable  us  to  do  any  one  good 
aftion ;  and  confequently,  that  none  could  obtain  falva- 
tion  excepting  tliofe  whom  God  has  thought  fit  to  _ 
eleft,  and  upon  whom  he  bellows  this  grace.  The  de¬ 
pute  was  carried  on  with  great  zeal.  Zozimus  bifhop 
of  Rome  decided  at  firft  in  favour  of  Pelagius  and 
Coeleftius,  whofe  followers  were  called  Pelagians  ;  but 
he  afterwards  altered  his  opinion :  and  by  the  ac¬ 
tivity  of  Auguftine,  the  council  of  Ephefus  was  called, 
at  which  the  opinion  of  his  antagonifts  was  formally  con-  - 

demned.  .  .  - 

In  the  courfe  of  the  fame  century,  thefe  opinions  al- 
fumed  a  variety  of  forms  and  modifications.  One  par¬ 
ty,  called  Predejlinarians,  carried  Auguftine’s  doctrine 
fully  farther  than  he  himfelf  had  ventured  to  do  in  ex- 
prefs  words  ;  and  afferted,  that  God  had  not  only  pre- 
deftinated  the  wicked  to  punijhment,  but  alfo  that  he 
had  decreed  that  they  fhould  commit-  thofe  very Jins  on 
account  of  which  they  are  hereafter  to  be  puniflied.— 

Another  party  moderated  the  doftnne  of  Pelagius,  and 
were  called  Semipelagians.  Their  peculiar  opinion  is 
expreffedin  a  different  manner  by  different  writers  ;  but 
all  the  accounts  fufficiently  agree.  Thus,  fome  repre- 
fent  them  as  maintaining  that  inward  grace  is  not  ne¬ 
ceffary  to  the  firft  beginning  of  repentance,  but  only 
to  our  progrefs  in  virtue.  •>  Others  fay,  that  they  ac¬ 
knowledged  the  power  of  grace,  but  faid  that  faith  de¬ 
pends  upon  ourfelves,  and  good  works  upon  God  ;  and 
it  is  agreed  upon  all  hands,  that  thefe  Semipelagrans 
held  that  predeftination  is  made  upon  the-  forefiglit  of 
eood  works.  The  afliftance  of  Auguftine,  though  then 
far  advanced  in  life,  was  called  in  to  combat  thefe  te¬ 
nets  and  he  wrote  feveral  treaties  upon  the  iubjett. 

In  all  thefe  he  ftrenuoufly  maintained,  that  the  pmde- 
ftination  of  the  ele&  was  independent  of  any  forefight 
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pleafure  of  God  only;  and  that  perfeverance  comes  from 
God,  and  not  from  man.  Thereafter  the  doarine  of 
Auguftine,  or  St  Auftin  as  he  is  often  called,  became 
general.  He  was  the  oracle  of  the  fclioolmen.  They 
never  ventured  to  differ  from  him  in  fentiment ;  they 
only  pretended  to  difpute  about  the  true  fenfe  of  his 
^  writings. 

And  ail  the  The  whole  of  the  earlieft  reformers  maintained  thefe 
earlieft  re-  opinions  of  Auguftine.  They  affumed  under  Luther  a 
more  regular  and  fyftematic  form  than  they  had  ever 
formerly5 exhibited.  But  as  the  Lutherans  afterwards 
abandoned  them,  they  are  now  known  by  the  name 
of  Cdlvinijlic  '  DoSrines,  from  John  Calvin  of  Geneva. 
He  afferted,  that  the  everlafting  condition  of  mankind 
in  a  future  world  was  determined  from  all  eternity  by. 
the  unchangeable  decree  of  the  Deity,  ariiing  from 
his  foie  good  pleafure  or  free  will.  Being  a  man  of 
great  ability,  induftry,  and  eloquence,  Geneva,  where 
he  taught,  and  which  was  a  free  ftate,  foon  became  the 
refort  of  all  the  men  of  letters  belonging  to  the  reform¬ 
ed  churches,  and  was  a  kind  of  feminary  from  which 
miflionaries  iflued  to  propagate  the  Proteftant  do&rines 
through  Europe.  Their  fuccefs  was  fuch,  that,  ex¬ 
cepting  a  part  of  Germany,  the  principles  of  all  the 
reformed  churches  are  profeffedly  Calviniftic  or  Prede- 
ftinarian. 

The  opponents  of  the  do&rine  of  predeftination  a- 
Armiuians.  mong  tbe  Proteftants  ufually  receive  the  appellation  of 
Armmians  or  Remonjlrants.  They  derive  the  firft  of 
thefe  appellations  from  James  Arminius,  who  was,  A.  D. 
i  602,  appointed  *  profeffor  of  theology  at  Leyden.  He 
•was  violently  oppofed  by  Gomer  his  colleague,  and 
7t  Progrefu  died  A.  D.  1 609*  After  his  death,  the  controverfy 
Controvo-  was  condu&ed  with  great  eagernefs  on  both  Tides. 

The  Calvin  ills,  however,  gradually  prevailed.  A  fynod 
was  called  at  Dort,  A*  D.  1618,  to  which  the  molt 
•celebrated  divines  of  different  countries  were  invited. 
There,  in  a  great  meafure  by  the  authority  and  influ- 
lipft  a  Lim-  ence  ()f  Maurice  prince  of  Orange,  the  Arminians  were 
iorcb‘  -condemned  as  heretics  ;  for  by  this  time  ambitious  and 
powerful  men  found  themfelves  politically  interefled  in 
this  religious  conteft.  The  Arminians  prefented  to  this 
fynod  a  remonftrance,  containing  a  ftatement  of  their 
faith  upon  the  fubjeds  in  difpute-;  and  from  this  they 
derived  the  appellation  of  Remonjlrants.  This  llatemerit 
contained  the  following  five  articles  :  1.  That  God  from 
all  eternity  predeftinated  thofe  to  everlafting  Taxa¬ 
tion  whom  lie  forefaw  would  believe  in  Chrift  unto 
the  end  of  their  lives  ;  and  predeftinated  obftinate  un¬ 
believers  to  everlafting  punifhment.  2.  Jefus  Chrift 
died  for  the  whole  human  race,  and  for  every  individual 
of  it,  but  believers  alone  reap  the  benefit  of  his  death. 
3.  No  man  can  produce  faith  in  his  mind  by  his  own 
free  will,  but  it  is  neceffary  that  man,  who  is  by  nature 
•wicked  and  unfit  for  aefting  or  thinking  aright,  fhould 
be  regenerated  by  the  grace  of  the  Holy  Spirit,  impart¬ 
ed  by  God  for  Chrift’s  fake.  4.  This  divine  grace 
conllitutes  the  fource,  the  progrefs,  and  the  fulfilment, 
of  all  that  is  good  in  man  ;  but  it  is  not  irrefiftible  in 
its  operation.  5.  Believers,  by  the  afiiftance  of  the 
Holy  Spirit,  are  abundantly  fitted  for  every  good  work; 
but  whether  it  is  pofiible  for  thofe  who  have  once  been 
Ai  uly  fuch  to  fall  away,  and  to  perifh  finally,  is  not  clear, 
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cred  feriptures. 

In  oppofition  to  thefe,  a  count er-remonft ranee  was  v 
prefented,  containing  the  opinions  of  the  Calvinifts, 
which  was  approved  of  by  the  fynod.  The  fubftaiice 
of  it  was  afterwards  adopted,  and  in  nearly  the  fame  ex- 
prefiions,  into  theConfefiion  of  Faith  compiled  by  the  af- 
fembly  of  divines  which  met  at  Weftminfter,  A.  D. 

1643,  and  which  every  clergyman  and  probationer  for 
the  miniftry  in  Scotland  is  at  prefent  required  to  fub-  7 
feribe  previous  to  his  admiflion.  To  give  as  clear  and  Calviniftic 
as  fair  an  idea  as  pofiible  of  the  Calviniftic  do&rine  llP"tir^leUuia- 
on  this  head,  we  tranferibe  the  following  paftage  from[jon> 
that  Confeflion  :  “  God  from  all  eternity  did,  by  the 
moft  wife  and  holy  counfel  of  his  own  will,  freely  and 
unchangeably  ordain  whatsoever  comes  to  pafs  ;  yet  fo,  as 
thereby  neither  is  God  the  author  of  fin,  nor  is  violence 
offered  to  the  will  of  the  creatures,  nor  is  the  liberty  or 
contingency  of  fecond  caufes  taken  away,  but  rather 
eftablifhed.  Although  God  knows  whatsoever  may  or 
can  come  to  pafs  upon  all  fuppofed  conditions  ;  yet 
hath  he  not  decreed  any  thing  becaufe  lie  forefaw  it  as 
future,  or  that  which  would  come  to  pdfs  upon  fuch 
conditions.  By  the  decree  of  God,,  for  the  manifefta- 
tion  of  his  glory,  fome  men  and  angels  are  predeftina¬ 
ted  unto  everlafting  life,  and  others  are  fore-ordained 
to  everlafting  death.  Thefe  angels  and  men,  thus  pre¬ 
deftinated  and  fore-ordained,  are  particularly  and  un¬ 
changeably  defigned  ;  and  their  number  is  fo  certain 
and  definite,  that  it  cannot  be  either  increafed  or  dimi- 
niftied.  Thofe  of  mankind  that  are  predeftinated  unto 
life,  God,  before  the  foundaton  of  the  world  was  laid, 
according  to  his  eternal  and  immutable  purpofe,  and  the 
fecret  counfel  and  good  pleafure  of  his  will,  hath  cho- 
fen,  in  Chrift,  unto  everlafting  glory,  out  of  his  mere 
free  grace  and  love,  without  any  forefight  of  faith,  or 
good  works,  or  perfeverance  in  either  of  them,  or  any 
other  thing  in  the  creature,  as  conditions  or  caufes  mo¬ 
ving  him  thereunto  ;  and  all  to  the  praife  of  his  glori¬ 
ous  grace.  As  God  hath  appointed  the  ele<ft  Unto  glo¬ 
ry,  fo  hath  he,  by  the  eternal  and  moft  free  purpofe  of 
his  will,  fore -ordained  all  the  means  thereunto.  Where¬ 
fore,  they  who  are  elected,  being  fallen  in  Adam,  are 
redeemed  by  Chrift,  are  effectually  called  unto  faith  in 
Chrift,  by  his  fpirit  working  in  due  feafon  ;  are  juftifi- 
ed,  adopted,  fan&ified,  and  kept,  by  his  power  through 
faith  unto  falvation.  Neither  are  any  other  redeemed 
by  Chrift  effe£fually  called,  juftified,  adopted,  fan Cti fl¬ 
ed,  and  faved,  but  the  eleCl  only.  The  reft  of  man¬ 
kind,  God  was  pkafed,  according  to  the  unfearchable 
•counfel  of  his  own  will,  whereby  he  extendeth  or 
with-holdeth  mercy  as  he  pleafeth  for  the  glory  of  his 
fovereign  power  over  his  creatures,  to  pafs  by,  and  to 
ordain  them  to  difhonour  and  wrath  for  tlieir  fin,  to  the 
praife  of  his  glorious  juftice.”  g 

'There  are  two  kinds  of  Calvinifts  or  Predeftinarians,  Supralap- 
viz.  the  Supralapjarians,  who  maintain  that  God  did  Brians  and 
originally  and  exprefsly  decree  the  fall  of  Adam,  as  a^.jblapfari- 
foundation  for  the  difplay  of  liis  juftice  and  mercy  ; 
while  thofe  who  maintain  that  God  only  permitted  the 
fall  of  Adam,  are  called  Sublapfariar.Sy  their  fyftem  of 
decrees  concerning  ele&ion  and  reprobation  being,  as  it 
were,  fubfequent  to  that  event.  But,  as  Dr  Prieftley 
jyftl.y  remarks,  if  we  admit  the  divine  prefcience,  there 
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predeflina  js  not,  in  facl,  any  difference  between,  the  two 
t,on-  fchemes  ;  and  accordingly  that  diftin&ion  is  now  fel- 
f  dom  mentioned. 

Pifpntes  in  Nor  was  the  church  of  Rome  lefs  agitated  by  the 
the  church  conteft  about  predeftination  than  the  firft  Proteftants 
of  Were.  The  council  of  Trent  was  much  perplexed  how 

the  fubject  tQ  fettle  the  matter  without  giving  offence  to  the  Do¬ 
minicans,  who  were  much  attached  to  the  do&rine  of 
Auguftine,  and  poffeffed  great  influence  in  the  council. 
After  much  difpute,  the  great  objed  came  to  be,  how 
to  contrive  fuch  a  decree  as  might  give  offence  to  no¬ 
body,  although  it  fhould  decide  nothing.  Upon  the 
whole,  however,  they  feem  to  have  favoured  the  Semi¬ 
pelagian  fcheme.  Among  other  things,  it  was  deter¬ 
mined,  that  good  works  are  of  themfelves  meritorious  to 
eternal  life  ;  but  it  is  added,  by  way  of  foftening,  that 
it  is  through  the  goodnefs  of  God  that  he  makes  his 
own  gifts  to  be  merits  in  us.  Catarin  revived  at  that 
council  an  opinion  of  fome  of  the  fchoolmen,  that  God 
chofe  a  fmall  number  of  perfons,  fuch  as  tlie.bleffed 
virgin,  the  apoftles,  &c.  whom  he  was  determined  to 
fave  without  any  forefight  of  their  good  works ;  and 
that  he  alfo  wills  that  all  the  reft  flioiild  be  faved,  pro¬ 
viding  for  them  all  neceffary  means,  but  they  are  at  li¬ 
berty  to  ufe  them  or  not.  This  is  called  the  Buxterian 
fcheme  in  England,  from  one  of'  its  promoters  there. 
But  at  all  events,  the  council  of  Trent  feems  to  have 
been  extremely  anxious  that  any  opinions  entertained 
among  them  concerning  predeftination  might  have  as 
little  influence  as  priffible  upon  pra&ical  morality.  “  Let 
no  man  (fay  they),  while  he  remains  in  this  mortal  ftate, 
prefume  that  he  is  among  the  number  of  the  ele&,  and 
that  therefore  he  cannot  lin,  or  fin  without  repentance; 
for  it  cannot  be  known  who  are  ele&ed  without  a  fpe- 
cial  revelation  from  God.”  Sef.  6.  c.  1 3. 

The  Jefuits  at  firft  followed  the.  opinion  of  Auguf¬ 
tine  ;  but  they  afterwards  forfook  it.  Molina ,  one  of 
their  order,  was  the  author  of  what  is  called  the  mid¬ 
dle  fcheme,  or  the  do&rine  of  a  grace  Sufficient  for  all  men , 
but  fubjedt  to  the  freedom  of  the  human  will.  .  Janft- 
nine,  a  dodtor  of  Louvain,  oppofed.  the  Jefuits  with 
great  vigour,  and  fupported  the  dodtrine  of  Auguftine. 
Lie  wrote  in  a  very  artful  manner.  Pie  declared,  that 
he  did  not  prefuine  to  ftate  his  own  fentiments  upon 


the  fubjedt;  he  pretended  only  to  explain  and  publifh  Pf 
the  fentiments  of  that  great  father  of  the  church  St  n°n*  , 
Auguftine.  But  the  Jefuits,  in  confequence  of  that  in¬ 
violable  fubmiffion  to  the  authority  of  the  pope  which 
they  always  maintained,  had  fufficient  intereft  at  Rome 
to  procure  the  opinions  of  Janfenius  to  be  condemned 
there  ;  but  with  this  addition  fubjoined,  that  nothing 
was  thereby  intended  to  be  done  in  prejudice  of  the 
do&rine  of  St  Auguftine.  This  produced  an  abfurd  .. 
difpute  about  the  pope’s  infallibility  in  matters  of  fadf. 

The  Janfenifts  affirmed,  that  the  Pope  had  made  a  mi- 
ftake  in  condemning  the  opinions  6f  Janfenius  as  diffe¬ 
rent  from  thofe  of  Auguftine;  whereas  in  truth  they 
are  the  fame,  and  the  one  cannot  be  condemned  with¬ 
out  the  other.  But  the  Jefuits  affirmed,  that  the  pope 
is  no  lefs  infallible  in  points  of  fadl  than  he  is  in  quef- 
tions  of  faith  ;  and  he  having  decided,  that  the  opi¬ 
nions  of  Janfenius  are  different  from  thofe  of  St  Au- 
guftine,  every  good  Catholic  is  bound  to  believe  ac¬ 
cordingly  that  they  are  different.  Thefe  difputes  have 
never  been  fully  fettled,  and  ftill  divide  the  Roman  Ca¬ 
tholic  churches.  Some  of  the  ableft  fupporters  of  pre¬ 
deftination  have  appeared  among  the  Janfenifts,  and  par¬ 
ticularly  among  the  gentlemen  of  Port- Royal.  to 

With  regard  to  Great  Britain,  the  earheft  Englifh  Englifh  and 
reformers  were  in  general  Sublapfarians,  although  fome  f0c^er4re* 
of  them  were  Supralapfarians.  But  the  rigid  Prsdefti-  vredeftiaa^ 
narians  have  been  gradually  declining  in  number  inrians. 
that  church,  although  they  ftill  fubferibe  the  39  articles 
of  their  faith,  which  are  unqueltionably  Calviniftic. 

The  celebrated  Scotch  reformer  John  Knox  having 
been  educated  at  Geneva,  eftabliffied  in  this  country 
the  do&rine  of  predeftination  in  its  ftri&eft  form  :  and 
it  has  probably  been  adhered  to  with  more  clofenefs  in 
Scotland  than  in.  any  country  in  Europe. 

Of  late  years,  however,  the  difpute  concerning  pre¬ 
deftination  has  affumed  a  form  confiderably  different 
from  that  which  it  formerly  poffeffed.  Inftead  of  being 
confidered  as  a  point  to  be  determined  almoft  entirely 
by  the  facred  feriptures,  in  the  hands  of  a  number  of 
able  writers,  it  has  in  a  great  meafure  refolved  itfelf  in¬ 
to  a  queftion  of  natural  religion,  under  the  head  of  the 
philofophical  liberty  or  neceffity  of  the  will  (a)  ;  or, 
whether  all  human  a&ions  are  or  are  not  neceffarily  de- 


(a)  Dr  Prieftley,  the  moft  celebrated  Neceffarian  of  the  age,  has  written  a  whole  feAron  of  his  Illujlratmns 
with  a  view  to  ffiow,  that  between  “  the  two  fchemes  of  Calviniftic  predeftination  and  philofophical  neceffity, 
there  is  no  fort  of  refemblance,  except  that  the  future  happinefs  or  mifery  of  all  men  is  certainly  foreknown  and 
appointed  by  God.  In  all  other  refpefts  (fays  he)  they  are  moft  efTentially  different ;  and  even  where  they 
agree  in  xhlend,  the  difference  in  the  manner  by  which  that  end  is  accompli  (bed  is  fo  very  great,  that  the  in¬ 

fluence  of  the  two  fyftems  on  the  minds  of  thofe  that  adopt  and  aft  upon  them  is  the  reverfe  of  one  another.  . 

The  Calviniftic  doftrine  of  predeftination,  according  to  a  very  authentic  ftatement  of  that  doftrine  ,  is,  that  Shrfir  - 
“  God,  for  his  own  glory,  hath  fore  ordained  ivhatjoever  comes  to  pals ”  The  fcheme  of  philofophical  neceffi  y, 
as  ftated  by  an  intimate  friend  and  warm  admirer  of  Dr  Pne(tley’s,  is,  “  That  iwy  thing  is  predetermined  by  th t  M ^ 

Divine  Being  ;  that  whatever  has  been,  muft  have  been  ;  and  that  whatever  will  be,  muft  be;  that  all  events  are  ;  at 

pre-ordained  infinite  wifdom  and  unlimited  goodnefs  ;  that  the  will,  m  al.tsdeterm, nations  is  gov rne by.  mjimi'M* 

the  ftate  of  mind  ;  that. this  ftate  of  mind  is  m  every  inftance  determined  by  the  Deity  ,  ..and  tha*  there  is  a  con- 
tinned  chain  of  caufes  and  effefts,  of  motives  and  aftions  infeparably  connedted,  and  originating  from  t  e  con- 
dit  on  in  which  we  are  brought  into  exiftence  by  the  Author  of  our  being.”  The  author  or  compile,  of  the 
W  book  affirms,  “That  all  motion  indeed  originates  in  the  Deity;  that  the  Deity  is  felf-moved ;  that  he 
poffefTes  the  Angular  attribute  underived  of  moving  himfelf But  it  is  added  m  the  very  fame  paragraph  from- 
which  this  laft  fentenee  is  quoted,  that  “  the  very  argument  we  employ  to  prove  one  undenved  fource  o 
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.  from  the  charaAer  which  tainty,  and  dependency  upon  them,  which  falls  ffibrt  of 

Prtdelhna-  termmed  by  motives  anfing  li«n  tn  infinite  perfeAion.  He  exifted  alone,  and  his  councils 

God  has  impreffed  on  our  minds  and ^tiam  of  cm  “hie  ^  excepting  himfelf ;  he  could  only  ~v‘“' 

cumftances  amidft  Metaphy-  then  confider  the  difplay  of  his  own  attributes  and  per- 

We  have  already  difcuffed  tins  Point  V  anruments  Feaion.  In  doing  this,  as  the  end  is  more  important 
sics)  by  giving  a  candid  *ater?“t  J ^  treat  fhe  fub.  than  the  means,  Divine  Wifdom  muft  begin  its  defigns 
on  both  fides  of  the  queftion.  he  lha  ...  w;tb  tbat  wb;cb  is  to  come  laft  in  the  execution  of 

jea  of  predeftination  in  the  fame  mann  ,  them  .  but  the  COnclufion  of  all  things  at  the  laft  judge- 

far  as  poffible  any  recapitulation  o  t  be  tbe  complete  manifeftation  of  the  wifdom, 

vanced  under  the  head  of  A ^  Z  and  juftice,  of  God:  we  muft  therefore 

From  what  has  been  already  fa  ,  PP  ^  the  fuppofe,  that,  in  the  order  of  things,  he  decreed  that 

. -  the  points  chiefly  at  iffue  between  the  p  d*d  although  with  hirn,  in  the  order  of  time  there  is 

Sit  lowing:  Firft,  With  what  no  firft  J  fecond,  but  all  is  from  eternity.  When 

fian. and  God  create  the  world  and  frame  ho  ^  fchemg  this  eat  defign  vva3  laid,  the  means  were  next  defign- 

thcir  oppo-  mankind  ?  Did  he  contrive  a  grea  <  of  man;_  ed>  Creation,  and  its  inhabitants  of  every  order,  form 

cents.  0f  creation  and  providence  only  t  the  means  by  which  the  author  and  difpofer  of  all  things 

fefting  his  own  glory,  and  IccomplifJ  his  will.  But  creatures  in  his  fight  are 

confider  the  free  motions  of  thofe rat  ^  the  nothing,  and  are  figuratively  faid  to  be  left  than  nothing, 

he  intended  to  create,  and  fr  ,  ^  ;  jj  We  may  entertain  proud  and  elevated  conceptions  of 

conf, deration  of  what  they  might  choofe  or  do  in  aU  m  7  ;f  £  kafe  but  if  we  In  our  defigns 

’  the  various  circumftanccs  m <* he  intended  W  not^he7duft  en  which  we  tread,  or  the  lives  of 

place  them  ?— The  fecond  andfollm  ^g  ^  ^  ^  and  ;nfeaS)  the  omnipotent  Lord  of  all,  from  whom 

branches  of  this  leading  one.  D  therefore  we  are  more  infinitely  diftant,  muft  regard  us  as  at  Ieaft 

ticular  portion  of  the  human  race,  who  Ml  * eretore  w  ;nconflderabl'  and  only  valuable  as  we  ferve  the 

certainly  be  favcd  or  was  his  dea  tj  thofe  acccomplifhmeut  of  his  great  and  myftenous  purpofes, 

fit  to  aft  from  which  whicb  cPannot  be  us  or  our  aggrandifement,  but  himfelf 

and  irrefiftfbly  efficacious^  all  thofe ^“^^0  JYhich^it  andh ?  ^ly^this  view  of  the  divine  conduA  that  As  neceffa. 

fome  of  the  attributes  of  God  can  be  explained,  or  their  >a£ 
exiltence  rendered  poffible.  In  the  fcriptures  he  claims  ^jvine  at* 
the  attribute  of  prejcisnce  as  his  diilinguifhing  preroga-  tributes, 
tive  :  but  there  can  be  no  prefcience  of  future  contin¬ 
gencies  }  for  it  involves  a,  contradidion  to  fay,  that 
thino-s  which  are  not  certainly  to  be  fhould  be  certain* 

for  the  doc-  ofthe  -deftin^ans,  and  in  the  languagwhchth^  certainij  be  imperfeA  aft,  as  it 

£r‘ne  commonly  ufe.  But  it  is  neccffary  to  m  ke  t  pr  -  An  ^  £  e hg  efo^  ^  d;_ 

vious  remark,  that  the  general*  objeft  on  to  thei  doc  may  b  ’  fide  the  difficulty  is  ea. 

trine  arc,  that  it  is  hoft.le  to  all  °ur  ideas  of  thejutort  Vine  pe  decrees  that  an  event  ihall 

of  God,  reprefentmg  take  pLe,  its  exiftence  becomes  thenceforth  certain, 

without  merit,  and  punching  without  ,  f  ^  .  certainly  forefeen.  For  it  is  an  obvious 

d«„  hi-  ;Y ramho, • .  » ,  MmlMUttoml,  -  J  thing  „  ,„dy  ,h„  i.  w 

makes  ufelefs  every  effort  on  our  P  ’  ,  f  /,  f  that  ;t  may  be  Or  may  not  be,  and  yet  that  it  is  cer- 

prayer  abfurd,  and  even  the  prcac  g  S  P  tajn|v  forefeen  by  God.  He  cannot  forefee  things  but 

vain  ;  feeing  thatallthmgs  and  as  heydeCrees  them,  and  confidently  gives  them  a  fu- 

none  can  believe  or  be  laved  exc  p  g  .  „  certainty  of  exiftence;  and  therefore  any  prefcience 

they  muft  certainly  and  at  all  events  be  fafe.  Aga.nft  all  y  ^  ^  bc  rejeaed  as  impoffible. 

this  they  reafon  thus.  Conditional  decrees  are  farther  abfurd,  inafmuchas  they 

The  great  and  evcrlaftmg  Author  of  all  things  ex  C  ^  ^  God  ^  thg  w[u  and  the  aaions 

ifted  from  eternity  alone,  independt  ,  fdZ  cf  his  creatures.  Does  he  will,  or  wifh  that  all  man- 

perfea.  SSSb.  M,  .nJM  «b.y  «ot  .lib.  6~1? 

himfelf  and  his  own  g  my*  .  .  ^  maj.e  him  Infinite  perfeAion  can  wifh  nothing  but  what  it  can 

defigned  dl  things  in  and  for  •  execute  ;and  if  it  is  fit  to  wifh,  it  is  alfo  fit  to  execute 

its  wilhk  We  are  indeed  certainly  informed  by  the 


and  lrreiiitibiy  emcaciuub  m  au  . f 

is  given?  or  does  its  effeA  depend  upon  the  good  ufe 
which  men  may  or  may  not  make  of  it  ?  Can  any  good 
action  be  done  without  it  ?  Do  thofe  who  have  once 
received  it  certainly  perfevere  and  obtain  eternal  falva- 
don  ?  or  is  it  poffible  for  any  of  them  to  fall  away  and 
perifh  finally  ? 


vfc  Cillvitll 
Rcfpovf. 
contra  Vig- 
haiunty  ad 
sum  lib. 


,  .w  folecifm  in  logic  ;  and  that  the  afcription  of  this  power  to  the  Divine  Being  is  m  fad 

f»“;  .fl  **.  "Uf  wm  L»,  from  .Li,  »i»d.  all 

the  defenders  of  that  hypothefis  are  in  perfea  harmony  with  themfelves  and  with  one  another  . 
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Chrifl  died 
only  for 
the  daft. 


^redeftma*  fcnptures,  that  all  fhall  not  be  faved  ;  and  we  therefore 
as  certainly  conclude,  that  God  never  intended  that  they 
<1_  "  -  fhould  be  fo  ;  for  the  counfel  of  the  Lord  Jiandeth  fajly  and 

the  thoughts  of  bis  he  art ,  to  all  generations. 

We  -conclude  upon  the  fame  principles,  that  al¬ 
though  the  bleflings  refulting  from  the  death  of  Chrifl 
are  offered  to  all,  yet  that  intentionally  and  actually  lie 
only  died  for  thofe  whom  the  Father  had  chofen  and 
given  to  him  to  be  faved  by  him.  That  Chrifl  fhould 
have  died  in  vain  is  reprefcnted  by'  the  apoflle  Paul  as  a 
great  abfurdity  (Gal.  ii.  21.)  :  but  if  he  died  for  all,., 
he  muft  have  died  in  vain  with  regard  to  the  greater 
part  of  mankind  who  are  not  to  be  faved  by  him.  In 
fo  far  as  fome  inferior  bleflings  are  concerned,  which 
through  him  are  communicated,  if  not  to  all  men,  at 
leafl  to  all  Chriflians,  he  may'  perhaps  juflly  be  faid  to 
have  died  for  all :  but  with  regard  to  eternal  falvation, 
his  defign,  to  avoid  rendering  it  fruitlefs,  could  go  ,no 
farther  than  the  fecret  purpofe  and  eledlion  of  God. 
This  is  implied  in  thefe  words,  all  that  are  given  me  of 
my  Father ,  thine  they  were ,  and  thou  gavejl  them  me . 
'To  thefe  his  interceflion  i3  limited;  I  pray  not  for  the 
•t world ,  Lut  for  thofe  that  thou  hajl  given  me  ;  for  they  are 
thine ,  and  all  thine  are  mine ,  and  mins  are  thine  (Jo.  xvii. 
9,  10.)  Univerfal  words  are  indeed  ufed  with  regard 
to  the  death  of  Chrifl :  but  the  reafon  is  obvious,  the 
Jewifh  religion  was  confined  to  the  family  and  defen¬ 
dants  of  Abraham.  In  contradi&ion  to  this,  the  gof- 
pel  is  faid  to  be  preached  to  every  creature ,  and  to  all 
the  world ;  becaufe  it  is  not  limited  to  any  one  race  or 
nation,  and  becaufe  the  apoflles  received  a  general  com- 
milTion  to  teach  it  unto  all  who  fhould  be  willing  to 
receive  it.  Thefe  extenfive  expreffions  can  only  be  un¬ 
derlined  in  this  manner,  becaufe  in  their  ftri£l  accepta¬ 
tion  they'  have  never  been  verified.  Nor  can  their  mean¬ 
ing  be  carried  farther  without  an  imputation  upon  the 
juflice  of  God :  for  if  he  has  received  a  fufficient  fatis- 
fatftiori  for  the  fins  of  the  whole  world,  it  is  not  juft 
that  all  fhould  not  be  faved  by  it,  or  at  leafl  have  the 
offer  of  falvation  made  to  them,  that  they  may  accept 
of  it  if  they  pleafe. 

But  to  return  to  the  divine  purpofes  and  attributes 
In  general:  it  it  in  vain  to  affert  that  God  is  partial  and 
unjufl  while  he  prefers  without  merit,  and  predefti nates 
4.0  punifhment  thofe  who  have  not  yet  offended.  The 
fame  error  mifleads  men  here  that  has  fo  often  feduced 
them  from  the  true  path  of  fcientific  refearch.  Irtflead 
of  fubmitting  to  the  patient  and  humble  obfervation  of 
nature,  they  boldly  form  fome  plaufible  hypothefis  of 
their  own,  and  vainly  attempt  to  reconcile  every  appear¬ 
ance  to  their  favourite  fyflem.  This  mode  of  procedure 
never  has  proved,  and  never  will  prove,  fuccefsful  in  any 
branch  of  true  philofophy.  We  are  not  entitled  to 
frame  to  ourfelves  certain  notions  of  the  juflice  of  God, 
and  from  thefe  to  decide  that  thus  he  muff  atl  and  in 
no  other  manner.  He  takes  no  counfel  from  us  concern¬ 
ing  his  condudl,  and  we  have  no  right  to  rejudge  his 
judgments.  What  he  regards  as  juft  or  unjuft  between 
himfelf  and  his  creatures,  is  a  queftion  of  fa6l  not  to  be 
known  by  ingenious  conje£luros,  but  by  the  cautious 
oblervations  of  the  manner  in  which  he  a£ls  in  the  courfe 
of  his  providence,  and  by  attending  to  what  he  lias  de¬ 
clared  concerning  himfelf  in  the  iaered  feriptures.  If 
from  thefe  it  fhall  appear  that  he  does  prefer  where  there 
is  no  merit,  and  reje£l  where  there  is  no  crime ;  it  will 
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be  in  vain  thereafter  to  affert  that  fuch  conduft  Is  tin*  PmcJefKna- 
juft:  the  fa£l  will  be  on  our  fide  of  the  queftion,  and  we  tlon* 

fhall  leave  thofe  to  account  for  it  who  infift  that  their  v  W 

limited  reafon  is  capable  of  comprehending  all  the  myf- 
terious  ways  of  an  Infinite  Being. 

In  the  courfe  of  providence,  then,  we  fee  the  great-  Great  me- 
eft  inequalities  take  place,  and  fuch  as  appear  alto- cluaKI^;s  111 
gether  contradiftory  to  our  ideas  of  juflice.  We  fee  nanTcouifc, 
the  fins  of  the  fathers  punifhed  in  the  perfons  of  the  nr  ,,rovi- 
cliildren,  who  often  derive  debilitated  bodies  from  the  in^dence. 
temperance  of  their  parents,  and  corrupted  manners  from 
the  example  of  their  vices.  God  frequently  aillidts 
good  men  in  this  life  for  a  great  len  th  of  time,  as  m 
the  cafe  of  Job,  only  for  the  manifeflation  of  his  own 
glory,  that  their  faith  and  patience  may  be  made  mani- 
feft.  Some  fins  are  punifhed  with  other  fins,  and  often 
with  a  courfe  of  fevere  miferics  in  the  perfons  of  thofe 
who  never  committed  them.  Wc  may  transfer  this 
from  time  to  eternity ;  for  if  God  may  do  for  a  little 
time  what  is  inconfiftent  with  our  notions,  and  with 
our  rules  of  juflice,  he  may  do  it  for  a  longer  duration-: 
fince  it  is  as  impoflible  that  he  can  be  unjuft  for  a  day 
as  for  all  eternity  :  and  the  fame  inequality  of  manage¬ 
ment  appears  in  the-great  as  in  the  private  affairs  of  this 
world.  During  many  ages  almoft  the  whole  human 
race  were  loft  in  the  darknefs  of  idolatry:  even  fince  the 
Chriftian  religion  came  into  the  world,  how  few  nations 
have  received  it ;  and  of  thefe  few,  the  number  is  ftill 
fmaller  of  thofe  who  have  enjoyed  it  in  tolerable  purity. 

If  we  confider  how  many  great  nations  remain  under 
the  delufion  contrived  by  Mahomet ;  if  we  refledl  upon 
the  idolatry  of  the  Indies  and  of  China,  and  the  fu- 
perftition  of  the  Greek  'church,  and  of  the  church  of 
Rome — we  fliall  find  that  very  few  nations  have  poffeffed 
the  moft  ordinary  means  of  grace.  Even  the  bleflings 
of  civilization,  of  fcience,  and  of  liberty,  are  fo  rarely 
fcattered  over  the  face  of  the  earth,  that  it  is  to  be  re¬ 
garded  as  a  melancholy  truth,  that  with  a  very  few  fa¬ 
voured  exceptions  the  whole  human  race  have  hitherto 
been  funk  in  the  depth  of  barbarifm,  ignorance,  flavery, 
and  idolatry.  When  the  Arminians  think  fit  to  affert, 
then,  that  the  doctrine  of  abfolute  decrees  is  contrary 
to  their  ideas  of  the 'impartiality  and  juflice  of  God,  we 
can  only  anfvver  that  we  are  forry  for  them  if  they  have 
formed  ideas  of  the  character  of  God  which  are  contrary 
to  the  truth.  We  prefume  not  *  like  them  to  call  his  *  Calvinl 
attributes  before  the  tribunal  of  our  underflandings;  we  ‘Tufa  de  Em 
only  obferve  the  ways  of  his  providence,  and  declare  Upnafk n 
that  thus  Hands  the  fa6l.  If  he  leaves  whole  nations 
in  darknefs  and  corruption,  and  freely  choofes  others  to 
communicate  the  knowledge  of  himfelf  to  them,  we  n^cd 
not  be  furprifed  if  he  a£l  in  the  fame  manner  with  indi¬ 
viduals.  For  furely  the  reje6ling  immenfe  empires  for 
fo  many  ages  is  much  more  unaccountable  than  the  fe-. 
ledlion  of  a  few  individuals,  and  the  leaving  others  in 
ig:io  anee  and  depravity.  It  is  in  vain  to  allege  that 
he  extends  his  mercy  to  thofe  who  make  the  beft  ufe  of 
the  dim  light  which  they  have.  This  does  not  remove 
the  difficulty  of  a  choice  and  a  preference  ;  as  it  cannot 
be  denied  that  their  condition  is  very  deplorable,  and 
that  the  condition  of  others  is  much  more  hopeful :  fo 
that  the  myfterious  do6lrine  of  eledlion  and  reprobation  is 
an  unqueftionable  truth  under  the  government  of  God, 
feeing  that  great  numbers  of  men  are  born  in  fuch  circum- 
ftances  that  it  is  morally  impoflible  they  fhould  not  pe- 
3  O  xifk 
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P;f,vaina.  rift  in  them  ;  whereas  others  are  more  happily  ftuated 

JS-*  f“‘left  to  common  obfervation  upon  this 

i6  t  Tbr  Hno-uac-e  of  the  facred  fcriptures  is  pofitive 

The  tan;  Point'  whole  rcafoning  in  the  ninth  chapter 

puage  of  and  clear.  T  ^  f  God’s  juftice  and 

Scripture  *0  the  Romans  refolves  aU  the  ac  .  .J  u 

ptedeftina-  e  y  his  hardening  as  well  as  hi  spar  ontn8'  •  .  j 

'*»-  E’id..  inlL  unforchabl.  depth.  ]£» f 

expreif.ons  !<,  this  p«JH*  can kvgk £ 
thL  thofe  actually  made  ufe  of.  tor  the  ctniaren  ve 
ins  not  yet  lorn,  neither  having  done  any  good  or  eviU  ^ 

%£Z$ZZi  w“  VES  %  '‘7;j 

T. 

^  /  w,7/  have  companion  on  ■whom  I  will  have  companion. 

So  then  it  is  not  of  hid  that  willeth,  nor  of  him  that  runneth 
but  of  God  that  Jhonueth  mercy  }  for  the  Scrfure/f^n 
PlJraoh,  Even  for  this. fame  purpofe  have  J raff 
that  I  might  flow  my  power  ,n  thee.andth.  y 
might  he  declared  throughout  all  the  earth.  Therefore  *  o 
be  mercy  on  whom  he  -will  have  mercy, 

ZilZLdeneth.  If  any  man  ftall  Ml  be  fufficientty 
bold  to  declare  that  all  this  is  contrary  to  what  he  is 
pleafed  to  confider  as  juft  and  impartial,  we  can  on  y 
reply  to  him  in  the  words  of  the  celebrated  Calm 
,  ,  of  Geneva  +.  Tibi  moleflum  ejl  ac  odwfum,  Ileum  p 
*  UUM  L2et facere,  quam  mens  tun  capiat;  aquah  autem  tuo  *- 
^terdum  concedes ,  ut  fuo  juduio  fruatur 

mediate  / follow  the  paffage  already  quoted.  Thou  wn 
Z  then  l  me.  Why  doth  he  yet, find  fault  ? 
refilled  his  will  ?  Nay  but,  0  man,  who  art  thou  that  re 
Jliefl  again /l  God?  Shall  the  thing  formed  fay  to  him  that 
palmed  it,  Why  hajl  thou  made  me  thus?  Hath  not  thePotter 
power  over  the  day ;  of  the  fame  lump  to  make  one  veft lun 

honour ,  and  another  unto  difhonour?  Let  theft  Pa®«  • 

and  even  the  whole  of  the  chapter  now  alluded  to,  be  ex 
chined  in  any  manner  that  is  judged  proper,  Ml  th 
hnport  with  regard  to  the  prefent  argument  will  remain 
the  fame.  If  God  loved  Jacob  fo  as  to  chufe  his  pofte- 
ntv  to  be  his  people,  and  rejected  or  hated  Efau  and 
his  pofterity,  and  this  without  regard  to  them  or  their 
future  conduct,  but  merely  m  confequence  of  the  purpoie 
and  defign  of  his  eleftion  ;  if  by  the  fame  purpofe  the 
Gentiles* were  to  be  grafted  upon  that  ftock  from  which 
•  the  once  favoured  Jews  were  cut  off;  it  will  f°'lo^>  n°c 
only  that  the  great  and  myftenous  decree  of  final  elec¬ 
tion  is  unfearchably  free  and  abfolute  but  affc >  tliat  aU 
the  means  of  grace  are  granted  or  withheld  in  the  lame 
unlimited  andS free  manner  according  to  tlie  fovereign 
will  and  good  pleafure  of  God,  independent  of  any  fore- 
fi„ht  of  merit  on  our  part.  The  words  of.  our  baviour 
exprefs  this  :  I  thank  thee  0  Father,  Lord  of  heaven  and 

earth,  becaufe  thou  hafi  hid  thefe  things  from  the  wife  and 

prudent,  aud  hajl  revealed  them  unto  babes  ;  1  he^rejon  oi 
which  is  given  in  tlie  following  words.  Even  jo,  f  ather, 

f„fi  i./Ldg w  in  mill;  (M».  »•  ,6).  I  He 

/age  immediately  preceding  this,  ftows  clearly  that  the 
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means  of  grace  are  not  bellowed  upon  thofe  who,  it  is 
Seen  will  make  a  good  ufe  of  them ;  nor  denied  to 
thofe  who  will  make  a  bad  ufe  of  them.  Wo  unto  thee 
Chorazin,  wo  unto  thee  Bethfaida  :  for  if  the  mighty  works 
which  were  done  in  you  had  been  done  in  Tre  and  Sf°'‘>  ' 
they  would  have  repented  long  ago.  in  fackdoth  and  ajhes. 

But  the  paffages  in  feripture  are  innumerable,  which  de- 
flare  tha?  the  whole  character  anddeftiny  of  every  man 
is  the  refult  of  the  counfel  and  uncontrouled  detei  nuna- 
tion  of  God.  The  expreffion  is  often  repeated  in  the 
book  of  Exodus ;  God  hardened  the  heart  of  Pharaoh, 
fo  that  he  would  not  let  his  people  go,  (Exod.  iv.  2 1 ),  Ac. 

'it  is  faid,  that  God  has  made  the  wicked  man  for  the  day 
of  evil,  (Prov.  xvi.  4).  On  the  other  hand,  it  is  {mi,  as 
many  believed  the  gofpel  as  were  appointed  to  eternal  life, 

(  Ads  i.  48 . )  Some  are  faid  to  be  written  in  the  book  of 
life, of  the  Lamb  fain  from  the  foundation  of  the  world  {  Rev. 
xni  8  j  Every'  prayer  that  is  ufed,  or  direfted  to  be  ufed, 
in  feripture,  is  for  a  grace  that  opens  our  eyes,  that  turns 

temptation,  but  delivers  us  from  evil.  All  thele  ex 
nreffions  denote  tliat  we  defire  more  than  a  power  or 
capacity  to  aft,  fuch  as  is  given  to  all  men.  Indeed  we 
do  not,  and  we  cannot,  pray  earneftly  for  that  which  we 
know  all  men  as  w'ell  as  ourftlves  poffefs  at  all  times.  lS 

The  grace  of  God  is  the  medium  by  which  his  fove-  mkc  effi- 
reign  wfll  and  abfolute  decrees  are  accomplifted.  Ac-cicy^ 
cofdingly,  it  is  fet  forth  in  feripture  by  fuch  expreffionsS 
as  clearly  denote  its  fure  efficacy  ;  and  that  it  does  n 
depend  upon  us  to  ufe  it  or  not  at  our  pleafure.  It  is 
faid  to  be  a  creation  ;  we  are  created  unto  good  works,  and 
we  become  new  creatures  :  It  is  called  a  regeneration,  or 
a  new  birth  ;  it  is  called  a  quickenmg  and  a^iefurrec- 
tion,  as  our  former  ftate  is  compared  to  a  feeolenefs,  a 
blindnefs,  and  a  death.  God  is  faid  to  work  m  us  loth 
to  will  and  to  do  :  His  people  Jhall  be  willing  in  the  day  of 
bis  bower  :  He  will  write  his  laws  in  their  hearts,  and 

:xz » ««» » i"  *  *fr 

,he  human  .ace  arc  compared  to  a  m.fc  of  ,h,  »  the 
hands  of  the  potter,  who  of  the  fame  lump  makes  at  his 
pieafure  veffds  of  honour  and  difhonour.  1  hefe  paffages,. 
and  this  laft  more  particularly,  prove  that  there  is  an 
abfolute  and  a  conquering  power  in  divine  gra»  ,  ^ 
that  the  love  of  God  conftrams  us,  as  bt  1  aul  expreffe. 
himfelf. '  Our  Saviour  compares  the  union  and  influence 
that  he  communicates  to  believers  to  the  union  of  an 
head  with  the  members,  and  of  a  root  w‘th  th<Lba'^  j]7. 
es  which  imparts  an  internal,  a  vital,  and  an  efficaci  ^  ■ 
influence.  The  outward  means  may  indeed  be  rejeftefe, 
but  this  overcoming  grace  never  returns  empty  :  theft 
outward  means  coining  from  God,  the  refitting  of  them 
is  faid  to  be  the  reffling  of  God,  the  grieving  or  quench- 
ini  of  his  fpirit;  and  in  that  fenfe  we  may  refift  the  grace 
01^  favour  of  God;  But  we  can  never  withftand  lum  when 
he  intends  to  overcome  us;  For  the  foundation  of  Go 
Ldeth  'fure,  having  this  feal,  The  Lord-knoweth  them  that 

Ja7et(>  Ti*.  I  ’ft)  paving 

the 


me  aloft  ^ 

s.  *c  ^j&zzrJzsss 

end  is  a  neceffary  confequence  of  abiolute  decrees 

efficacious  grace  :  all  dependS'orr  God.  He  of  his  own 
will  begat  us and  with  him  there  is  no  variableness  t.or 
Ihadow  of  turning:  whom  he  loves,  he  loves  to  the  end : 
and  he  lias  promifed  that- he  wall  never  .eave  nor  fen- 

fake  thofe  to  whom  he  becomes  a  God.  Our  Lord 


tipn. 
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Predeftlna-  hath  faid,  I  give  unto  them  eternal  lift,  and  they Jlatt 'never  turc. 
peri/Jj  ;  neither  flail  any  pluck  them  out  of  my  hand ,  (Jo.  x. 

28.)  Hence  we  muft  conclude)  that  the  purpofe  and  cal¬ 
ling  cf  G°d  ls  without  repentance ,  (Heb.  xiii.  5*)  And 
therefore)  although  good  men  may  fall  into  great  fins, 
vet  of  all  thofe  who  are  given  by  the  Father  to  the  Son 
to  be  faved  by  him,  none  are  loll :  The  conclufion  from 
the  whole  is,  that  God  did  in  himfelf,  and  for  his  own 
dory,  foreknow  a  determinate  number  in  whom  he  would 
be  both  falsified  and  glorified.  Thefe  h tpredeflmated 
to  be  holy,  conformable  to  the  image  of  Ins  foil :  they 
are  to  be  called ,  not  by  a  general  calling  in  the  fenfe  of 
thefe  words,  many  are  called ,  but  few  are  chofen  ;  but  to 
be  called  according  to  his  purpofe.  H cjujlifed  them  upon 
their  obeying  that  calling,  and  in  the  conclufion  he  will 
glorify  them  ;  for  nothing  can  feparate  us  from  the  love 
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lult,  Befides  all  tins,  what  are  we  to  think  of  the  Pre4e*""' 

truth  of  God,  and  of  the  fincerity  of  thole  offers  of  ^ - , 

grace  and  mercy,  with  the  exhortations  and  expo  11  u- 
lations  upon  them  that  occur  fo  frequently  in  icrip- 
ture,  if  we  can  imagine  that  by  antecedent  a&s  he  de¬ 
termined  that  all  thefe  fhould.be  ineffe&ual  ?  In  one 
word,  are  we  to  regard  onr  exiftence  as  ahleffing,  and 
to  look  up  with  gratitude  to  that  paternal  goodnets 
which  has  placed  us  in  a  land  of  hope,  which  foimed 
our  nature,  weak  indeed  and  expoled  to  many  imper- 
fedjons,  but  capable  of  riling  by  virtuous  efforts  and 
by  a  patient  continuance  in  well-doing  to  excellence 
and  to  high  and  immortal  felicity  ?  or,  are  we  to  curfe 
the  hour  in  which  we  were  born  under  the  dominion  of 
a  mailer,  who  is  not  only  fevere,  but  abiurd,.  and  even 
adds  in ful t  to  cruelty  ;  who,  after  placing  us  in  a  good- 

_  .  •  «  1  1  .1  _ 1  thp  nnnr. 
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folute  In  his  decree  of  reprobation  than  he  xs  in  Ins  elec-  blocks  up  the  windows,  n  e  . 
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tion  :  for  ungodly  men  are  faid  to  be  of  old  ordained  to 
condemnation ,  and  to  be  given  up  by  God  unto  vile  affections, 
and  to  he  given  over  by  him  to  a  reprobate  mind. 

Arguments  Thus  far  we  have  defended  the  doarine  of  predefli- 
tigamft  the  nation  :  we  proceed  next  to  Hate  the  arguments  ufually 
cio&rir.e  adduced  in  favour  of  the  Arminian  fyftem. 
from  the  God  ig  juft>  holy,  and  merciful.  In  fpeaking  of 
himfelf  in  feripture,  he  is  pleafed  to  make  appeals  to  the 
human  underllanding,  and  to  call  upon  men  to  reafon 
with  him  concerning  his  ways.  The  meaning  of  this 
is,  that  men  may  examine  his  a£lions  and  his  attri¬ 
butes  with  that  meafure  of  intelligence  which  they 
poffefs,  and  they  will  be  forced  to  approve  of  them  ; 
nay,  he  propofes  himfelf  to  us  as  a  pattern  for  our  imi¬ 
tation.  We  are  required  to  be  lioly  as  he  is  holy,  and 
merciful  as  he  is  merciful :  which  is  a  proof  that  he 
accounts  us  not  incapable  of  forming  juft  notions  at 
leall  of  thefe  attributes.  What  then  can  we  think  of 
a  iullice  that  fhall  condemn  us  for  a  fart  that  we  ne¬ 
ver  committed  ?  that  defigns  firfl  of  all  to  be  glorified 
by  our  being  eternally  miserable,  and  which  afterwards 
decrees  that  we  fhall  commit  fins  to  juftify  this  previous 
decree  of  our  reprobation  r  For  if  God  originally  de¬ 
figns  and  determines  all  things,  and  if  all  his  decrees 
are  certainly  effe&ed,  it  is  _  inconceivable  how  there 
fhould  be  a  juflice  in  punifiiing  that  which  he  himfelr, 
by  an  antecedent  and  irreverfible  decree,.  appointed  to 
be  done.  Or,  fetting  jullice  afide,  is  it  poffible  that 
a  being  of  infinite-holinefs,  and  who  is  of  purer  eyes  than 
to  behold  iniquity ,  would  by  an  antecedent  decree  fix  our 
committing  fo  many  fins,  in  fuch  a  manner  that  it  .is 
not  poflible  to  avoid  them  ?  He  reprefents  himiell  111 
the  feriptures  as  gracious ,  merciful,  flow  to  anger,  and 
abundant  in  goednefs  and  truth.  It  is  often  faid,  that  e 
defires  that  no  man  fhould  perfl ,.  but  that  all  fhould  come 
to  the  knowledge  of  the  truth  :  this  is  even  faid  with  t  e 
folemnity  of  an  oath,  As  I  live ,  faith  the  Lord ,  1  take 
no  pleafure  in  the  death  of  finners.  What  fenfe  can  thefe 
words  bear  if  we  believe  that  God  did  by  an  absolute 
decree  doom  fo  many  of  them  to  everlafting.  miiery  . 
If  all  things  that  happen  arife  out  of  the  abiolute  de¬ 
cree  of  God  as  their  firfl  caufe,  then  we  mull  believe 
that  God  takes  pleafure  both  in  his  own  decrees  and 
in  the  execution  of  them,  confequently  that  he  doth  take 
pleafure  in  the  death  of  finners  \  and  this  in  expreis 
contradiction  to  the  moft  pofitive  language  of  ferip- 


then  very  mercifully  calls  upon  us  to  come  forth  left  we 

perifh  ?  .  ,  . 

It  is  not  true  that  rational  beings  are  nothing  in 
the  fight  of  their  Maker.  Compared  to  his  Almighty 
ftrength  and  uncreated  exiftence,  our  powers  do  indeed 
diminifti  into  weaknefs,  and  our  years  into  a  moment : 
yet  although  our  interefts  may  be  unimportant  in  them- 
felves,  the  attributes  of  God  with  which  they  are  con- 
netted  are  far  from  being  fo.  There  was  no  neceflity 
for  his  calling  us  into  exiftence;  but  the  inftant  he  be¬ 
llowed  upon°us  that  gift,  and  conferred  upon  us  facul¬ 
ties  capable  of  riling  to  liappinefs  by  the  contempla¬ 
tion  of  himfelf  •and  of  his  works,  he  became  our  parent, 
and  granted  to  us  a  right  to  look  up  to  him  for  protec¬ 
tion  and  mercy,  and  to  hope  that  our  exiftence  and 
our  faculties  were  not  bellowed  in  vain.  Nor  will  lie 
trample  upon  the  juft  and  rcafonablc  hopes  of  the  mean- 
eft  of  his  creatures.  He  is  watchful  over  our  interefts  ; 
lie  hath  fent  his  Son  to  die  for  us  ;  his  providence  has 
been  exerted  for  no  other  purpofe  but  to  promote  our 
welfare  ;  and  there  is  ioy  in  heaven  even  over  one  finner 
that  repenteth.  Let' it  be  allowed,  that  the  umverfe 
was  formed  for  no  other  purpofe  but  to  promote  the 
glory  of  God  ;  that  glory,  can  1-irely  be  little  promoted 
by  the  exertion  of  undiilinguhhing  and  blind  arts  ot 
power,  in  the  arbitrary  appointment  to  eternal  repro¬ 
bation  of  millions  of  unrefifting  and  undeferymg  wretch- 
es  ♦.  Is  it  not  more  honourable  to  the  Deity  to  con-*  Cor  rtf™. 
ceive  of  him  as  the  parent,  guide,  governor,  and  judge  ^  g,r{ 
of  free  beings,  formed  after  the  hkenefs  of  himiell:,  withflffrf  Prlejm 
powers  of  reafon  and  felf-determination,  than  to  con-/0,. 
ceive  of  him,  as  the  former  and  condurtor  of  a  fyitem 
of  confcious  machinery,  or  the  mover  and  controller 
of  an  umverie  of  puppets,  many  of  whom  lie  is  pleated 
to  make  completely  miferable?  The  moft  important 
and  fundamental  point  of  religion,  conlidered  as  a  lpe- 
culative  fcience,  conlifts  in  our  forming  high  and  juft 
ideas  of  God  and  of  his  attributes,  that  from  them  we 
may  underhand  the  maxims  of  true  and  perfect  mora¬ 
lity  But  were  we  to  attempt  to  form  our  own  na¬ 
tures  upon  the  idea  of  the  divine  charafter  that  is 
given  us  by  the  doftrine  of  abfolute  decrees,  we  would 
certainly  become  imperious,  partial,  and  cruel  ;  at  leaft 
we  fhould  not  readily  learn  the  virtues  of  kmduefs,  mer¬ 
cy,  and  compaflion.  .  .  .  The  diffi- 

It  is  true  that,  fetting  afide  predeftination,  it  isculty  of 

not  eafv  to  ftiow  how  future  contingencies  fhould.  be  ^vefcierce 
'  „  n  rertuinlvfnlved. 
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certainly  forefeen  ;  but  it  is  obvious  that  fuch  forefiglit 
involves  no  contradiction,  (fee  Metaphysics,  n°3o8); 
and  if  the  admits  of  men  be  free,  we  know  from  the 
train  of  prophecies,  which  in  the  facred  feriptures  ap¬ 
pear  to  have  been  made  in  one  age  and  fulfilled  in  ano¬ 
ther,  that  contingencies  are  forefeen  by  that  infinite 
Being  who  inhabiteth  eternity,  and  to  whom  a  thou- 
fand  years  are  but  as  one  day.  The  prophecies  concerning 
the  death  and  fufferings  of  Chrift  were  fulfilled  by  the 
free  ads  of  the  Jewiffi  priefts  and  people  :  Thefe  men 
finned  in  accomplifhing  that  event,  which  proves  that 
they  aded  with  their  natural  liberty.  From  thefe  and 
all  the  other  prophecies  both  in  the  old  and  new  Tefta- 
ment,  it  muft  be  confeffed  that  future  contingencies  vvere 
tertainly  foreknown,  but  where  to  found  that  certainty 
cannot  be  eaiily  refolved.  We  doubt  not,  however,  that 
we  may  fafely  refer  it  to  the  infinite  perfedion  of  the 
Divine  mind.  And  it  ought  to  be  obferved  that  this* 
difficulty  is  of  a  very  different  nature  from  that  to 
which  our  antagonifts  are  reduced  on  their  fide  of  the 
argument.  They  are  compelled  to  confefs  that  they 
cannot  reconcile  their  dodrine  with  the  juflice  of  God, 
an  attribute  the  nature  of  which  we  clearly  underhand, 
and  which  is  held  forth  to  our  imitation  whereas  we 
are  only  at  a  lofs  how  to  explain  the  mode  in  which  the 
divine  preference  is  exerted  ;  an  attribute  which  God 
claims  as  peculiarly  his  own,  and  which  it  is  not  to  be 
expeded  that  we  fhould  be  able  in  the  fmallefl  degree 
to  comprehend.  We  can  go  farther  than  this.  Hea¬ 
ven  hath  given  to  man  two  revelations  of  itfelf.  The 
one  confifts  in  the  knowledge  which  we  procure  by 
the  right  ufe  of  our  rational  faculties ;  and  the  other 
is  bellowed  by  means  of  the  facred  feriptures.  With¬ 
out  intending  to  derogate  from  the  authority  of  in- 
fpiration,  it  is  fair  to  affert,-  that  we  are  more  certain 
that  God  is  the  author  and  beftower  of  our  reafon, 
than  that  he  is  the  author  of  the  feriptures ;  at  leafi 
it  is  certain  that  the  lafl  cannot  contradict  the  firft,  be- 
caufe  God  cannot  contradid  himfelf.  By  the  primary 
revelation  from  heaven  then*  that  is,  by  our  reafon,  we 
are  informed  that  God  is  true,  and  juft,  and  good.  If 
an  angel  from  heaven  fhould  preach  a  dodrine  contrary 
to  this,  we  are  entitled  to  fay  with  the  apoftle,  let  h  m 
be  ar  cur  fed .  If  our  antagonifts  then  fhould  fucceed  in 

proving  that  the  dodrine  of  abfolute  decrees,  which 
reprefents  the  Deity  as  cruel  and  unjuft,  is  contained  in 
feripture,  the  confequence  would  be,  not  that  we  would 
believe  it,  for  that  is  impoffible,  but  that  we  fhould  be 
reduced  to  the  neceffity  of  rejeding  the  authority  of 
the  feriptures,  becaufe  they  contradict  the  previous  fure 
revelation  of  God,  our  reafon.  We  believe  that  the 
doctrines  contained  in  the  feriptures  are  certainly  true, 
becaufe  they  were  taught  by  thofe  who  wrought  mi¬ 
racles  and  foretold  future  events  in  proof  of  their  be¬ 
ing  infpired  by  the  God  of  truth.  But  miracles  and 
prophecy  are  direct  evidences  of  nothing  but  the  power 
and  wifdom  of  their  Author  ;  and  unlefs  we  know  by 
other  evidence,  that  this  powerful  and  wife  Being  is 
likewife  the  father  of  truth  and  juflice,  we  cannot  be 
lure  that  the  feriptures,  notwithftanding  their  fource,  are 
any  thing  better  than  a  tiflue  of  falfehoods.  The  very  ar¬ 
guments  therefore  by  which  predeftination  is  fupported, 
tend  to  fap  the  foundation  of  that  revelation  from  which 
its  advocates  pretend  to  draw  them.  The  cafe  is  very 
ilifferent  when  no  dodrine  is  afferted  that  is  not  con- 
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tradiCtory  to  our  reafon, but  only  above  it.  For  example,  PreAft'na* 
when  we  are  told  that  God  can  create  rational  beings,  twn-  t 

that  he  attends  without  diftradion  to  the  minuuft  af-  "" 
fairs  that  pafs  in  a  thoufand  worlds,  that  he  knows  all 
things,  the  paft,  the  prefent,.  and  the  future,  we  do 
not  prefume  that  we  comprehend  how  lie  can  do  aft 
this  :  but  there  is  nothing  in  it  that  contradiCts  our 
reafon  ;  we  ourfelves  poftefs  a  certain  degree  of  power, 
can  attend  at  once  to  a  certain  number  of  objeCts,  can 
in  fome  cafes  form  very  fure  conjectures  about  futurity, 
and  we  refolve  all  the  reft  into  the  infinite  nature  and 
perfections  of  God. 

It  is  farther  to  be  obferved,  that  prefcience  does 


not  make  effeds  certain  becaufe  they  are  forefeen  ;  but  . 
they  are  forefeen  becaufe  they  are  to  be  :  fo  that  the 
certainty  of  the  prefcience  is  not  the  caufe,  but  the 
confeouence  of  the  certainty  of  the  event.  The  Ro¬ 
man  republic  has  fallen  ;  but  our  knowledge  or  igno¬ 
rance  of  that  event  does  not  render  it  more  or  lefs  true 
and  certain.  I  hat  it  was  to  fall,  was  as  furely  true  be¬ 
fore  it  happened  as  it  is  now  ;  and  had  we  known  it 
beforehand,  as  many  men  of.  fenfe  probably  did,  it 
would  neither  have  fallen  fooner  nor  later  on  that  ac¬ 
count.  This  flows  that  the  knowledge  which  an  in¬ 
telligent  being  has  of  a  paft  or  future  event  need  not 
have  any  influence  upon  the  circ  umltances  that  produce 

that  event.  ,  23 

On  fome  occafions  the  feripture  takes  notice  of  a  con- Conditional 
ditional  prefcience*.  God  anfvvered  David,  that  Saul  prefcience. 
would  come  to  Keilah,  and  that  the  men  of  Keilah 
would  deliver  him  up  :  yet  both  the  one  and  the  other  f%f  v’ 
refted  upon  the  condition  of  his  flaying  there  ;  and  he 
going  from  thence,  neither  of  them  ever  happened. 

Such  alfo  was  the  f  prophecy  of  Jonah,  at  the  failure  t  Chap,  ilh 
of  which  he  was  fo  abfurdly  offended :  and  fuch  was 4. 

Chrift’ s  faying,  That  thofe  of  Tyre  and  Sidon,  Sodom 
and  Gomorrah  would  have  turned  to  him,  if  they  had 
feen  the  miraefes  that  he  wrought  in  the  towns  of  Ga¬ 
lilee.  Since,  then,  this  prefcience  may  be  fo  certain  that 
it  can  never  err  nor  miflead  the  exertions  of  providence, 
and  fince  by  this,  both  the  attributes  of  God  are  jindi- 
cated,  and  the  due  freedom  of  man  is  afferted,  all  diffi¬ 
culties  feem  to  be  thus  eafily  removed. .  #  a4 

With  regard  to  the  purpofe  of  Chrift’s  death,  he  is  chrift  died 
faid  to  be  the  propitiation  for  the  fins  of  the  whole  world ;  for  the 
and  the  wicked  are  faid  to  deny  the  Lord  that  bought  them. 

His  death,  as  to  its  extent,  is  fet  in  oppofition  to  the  fin3*on  * 
of  Adam  ;  fo  that  as  by  the  offence  of  one  judgment 
came  upon  all  men  to  condemnation,  fo  by  the  righte-. 
oufnefs  of  one  the  free  gift  came  upon  all  men  to  jufti- 
fication  of  life, (Rom,  v.  18.)  The  all  on  the  one  fide 
muft  be  as  extenfive  as  the  all  on  the  other:  fo,  fince  all 
are  concerned  in  Adam’s  fin,  all  muft  likewife  be  con¬ 
cerned  in  the  death  of  Chrift.  To  this  we  may  add,, 
that  all  men  are  commanded  and  required  to  believe 
that  Chrift  died  for  their  fins  ;  but  no  man  can  be  obli¬ 
ged  to  believe  what  is  not  true  :  he  muft  therefore 
have  died  for  all  The  following  paffages  exprefs  clearly 
the  univerfality  of  tlie  objed  of  Chrift’ s  death.  If 
any  man  Jin ,  we  have  an  advocate  with  the  Father ,  ffefus 
Ghrijl  the  righteous  r  and  he  is  the  propitiation  for  our  Jins  1 
and  not  for  ours  onlyy  but  alfo  for  the  Jins  oj  the  whole 
world,  ( I  Jo.  ii.  I,  2.)  The  love  of  Chrijl  conjlraineth  us; 
becaufe  we  thus  judge ,  that  if  one  died  for  ail9  then  were 
all  dead  ;  and  that  he  died  for  ally  that  they  which  live 


moral  a- 
gents 
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Prcdeflii  z-Jhouhi  not  henceforth  live  unto  thcmftlvtu  (2  Cor.  v.  14.)  evil 
tior.  God  fo  loved  the  world  that  he  gave  his  only  begotten  Son9 

*  that  vuhofoever  believelh  in  him  might  not  perifh,  but  might 
7S  have  everlajling  life,  (Jo.  lii.  16.) 

Freed  m  But  a  proper  attention  to  the  nature  of  man  will 

efllrvial  to  fet  the  juftice  of  our  argument  in  a  ft  ill  (Ironger  point 
moral  a-  yjew#  jt  [s  obvious,  that  fuch  an  inward  freedom  as 
renders  a  man  the  mailer  of  his  own  conduct,  and  able  to 
do  or  not  do  what  he  pleafes,  is  fo  neceflary  to  the^  mo¬ 
rality  of  our  a&ions,  that  without  it  they  are  neither 
good  nor  evil,  neither  capable  of  rewards  nor  punifhments. 
Madmen,  or  men  alleep,  are  not  to  be  charged  with  the 
good  or  evil  of  what  they  do ;  therefore  at  lead  fome 
fmall  degree  of  liberty  mull  be  left  us,  otherwife  why 
are  we  praifed  or  blamed  for  our  condu&  ?  All  virtue 
and  religion,  all  difeipline  and  indullry,  arife  out  of  this 
as  theirlirfl  principle,  that  there  is  a  power  in  us  to 
govern  our  own  thoughts  and  adions,  and  to  raife  and 
improve  our  faculties.  If  this  is  denied,  all  effoits,  ail 
education,  all  attention  bellowed  upon  ourfelves  or 
others,  become  fruitless  and  vain.  If  a  man  accounts 
himfelf  under  an  inevitable  decree,  as  he  will  have  little 
remorfe  for  the  evil  he  does  while  he  imputes  it  to  that, 
inevitable  force  that  conll rains  him,  fo  he  will  naturally 
conclude  that  it  is  to  no  purpofe  for  him  to  ftruggle 
with  impoffibilities.  Men  are  fufficiently  inclined  to 
throw  all  cenfure  off  from  themfelves,  and  to  indulge  in 
indolence  ;  and  upon  the  dodrine  of  abfolute  piedelli- 
nation  who  can  blame  them,  feeing  that  their  efforts  can 
be  of  no  value  ? 

Matter  is  inadive  of  itfelf,  and  only  moves  in  con- 
fequenCe  of  its  being  aded  upon  by  fome  other  being. 

Man  is  polfelfed  of  a  power  to  begin  motion,  and  to 
determine  it  in  any  diredion  that  he  may  judge  proper. 

This  power  and  this  intelligence  conflitute  his  liberty, 
and  form  that  image  of  God  that  is  damped  upon  his 
nature.  Whether  man  poddies  this  power  of  ading 
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Liberty  or 
receflPy  a 
a  queil  0.1 
of  fad. 
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originally  and  of  himfelf,  or  whether  he  is  incapable  or 
forming  any  refolution,  or  making  any  effort,  without 
being  aded  upon  by  a  foreign  caufe,  is  not  a  point  to  be 
reafoned  on  or  difputed  about  :  it  is.  a  queftion  of  fad, 
which,  as  far  as  it  can  pofiibly  be  known,  every  man 
has  it  in  his  power  to  determine  by  the  evidence  of  his 
own  confcioufnefs.  We  do  aver,  then,  that  every  man 
is  confcious  that  he  is  a  free  agent,  and  that  it  is  not 
poffible  for  the  mod  (launch  prededinarian  that  has  ever 
yet  appeared  ferioudy  and  piadically  to  convince  him¬ 
felf  of  the  contrary.  It  is  not  poffible  for  a  mail  in  his 
fenfes  to  believe,  that  in  all  thofe  crimes  which  men 
charge  themfelves  with,  and  reproach  themfelves  for,  God 
13  the  agent ;  and  that,  properly  (peaking,  they  are  no 
more  agents  than  a  fword  is  when  employed  to  commit 
murder.  We  do  indeed,  on  fome  occasions,  feel  our¬ 
felves  harried  on  fo  impetuoudy  by  violent  paffions, 
that  we  feem  for  an  inftant  to  have  loft-  our  freedom ; 
but  on  cool  rededion  we  find,  that  we  both  might  and 
ought  to  have  reftrained  that  heat  in  its  fird  commence¬ 
ment.  We  feel  that  we  can  divert  our  thoughts,  and 
overcome  ourfelves  in  mod:  inflances,  if  we  fet  ferioudy 
about  it.  We  feel  that  knowledge,  rededion,  and  pro¬ 
per  fociety,  improve  the  temper  and  difpofition;  and 
that  ignorance,  negligence,  and  the  fociety  of  the 
worthlefs  and  abandoned,  corrupt  and  degrade  the  mind. 
From  ad  this  we  conclude,  that  man  is  free,  and  not 
under  inevitable  fate,  or  irrefiffible  motions  to  good  or 
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This  conclufion  is  confirmed  by  the  whole  ftyle  Predeflina* 
of  fcripture,s  which  upon  any  other  fuppofitipn  becomes  , 

a  folcmn  and  unworthy  mockery.  It  is  full  of  perfua-  ’  ’ 

fior4S,  exhortations,  reproofs,  expoftulations,  encourage¬ 
ments,  and  terrors.  But  to  what  purpofe  is  it  to  (peak 
to  dead  men,  to  perfuade  the  blind  to  fee,  or  the  lame 
to  run  ?  If  we  are  under  impotence  till  the  irrefiftiblc  * 
grace  comes,  and  if,  when  it  comes,  nothing  can  with-' 

(land  it,  what  occafion  is  there  for  thefe  folemn  dif- 
courfcs  which  can  have  no  effe&  ?  They  cannot  render 
us  inexcufable,  unlefs  it  were  in  our  power  to  be  im¬ 
proved  by  them  ;  and  to  imagine  that  God  gives  light 
and  bltffings,  which  can  do  no  good,  to  thofe  whom  hfc 
before  intended  to  damn,  only  to  make  them  more  in¬ 
excufable,  and  for  the  purpofe  of  aggravating  their 
condemnation,  gives  fo  (Irange  an  idea  of  his  character 
as  it  is  not  fit  to  exprefs  in  the  language  that  naturally 

arifes  out  of  it.  ; *  a  7 

Our  antagonifls  feem  to  have  formed  ideas  of  the  Some  of 
divine  perfe&ion  and  fovereignty  that  are-  altogether  the^tj  of 
falfe..  There  is  no  imperfe&ion  implied  in  the  fuppo-^  on 
jition  that  fome  of  the  a&s  of  God  may  depend  upon  [he  condu<a 
the  condu&  of  his  creatures.  Perfe&ion  conlifls  inofhiscre^ 
forming  the  wifeff  defigns,  and  in  executing  them  by  tares, 
the  moil  fuitable  means.  The  author  of  nature  con- 
du&s  the  planets  in  their  orbits  with  immutable  preci- 
fion  according  to  fixed  rules  i-  but  it  would  be  abfurd 
to  pretend  to  manage,  free  agents,  or  their  affairs,  in 
the  fame  manner  by  mathematical  or  mechanical  prin¬ 
ciples,  The  providence  that  is  exerted  over  material 
obje&s  is  fixed  and  (leady  in  its  operations,  bccaufe  it 
is  fit  that  material  obje&s  which  cannot  move  of  them¬ 
felves  fhould  be  moved  in  a  regular  manner :  but  free 
and  intelligent  beings  enjoy  a  wider  range,  and  ought 
not  to  be  confined  to  a  preferred  train  of  exertions  ;  it 
may  therefore  be  neceffary  that  the  providence  which 
fuperintends  them  (hould  accommodate  itfelf  to  circum- 
flances.  This,  however,  is  net  injurious  to  the  divine 
fovereignty  ;  for  God  himfelf  is  the  author  of  that  free¬ 
dom  of  agency  which  lie  is  pleafed  to  watch  over, 
is  not  lefs  the  Lord  of  the  univerfe  ;  and  furely  his 
wifdom  and  benevolence  are  more  confpicuous  when  he 
brings  good  out  of  evil,  and  renders  the  perverfe  wan¬ 
derings  of  the  human  heart  fubfervient  to  purpofes  of 
mercy,  than  when  he  hurls  into  the  immeniity  of  fpace 
the  mod  enormous  mafs- of  dead  and  paflive  matter  (ub- 

ie&ed  to  unerring  laws,  .  ^ 

As  for  tl.e  inequalities  of  moral  fixation  that  are  to  The 
be  obfcrvcd  in  the  world,  and  the  giving  to  fome  na-^^  ^. 
tions  and  perfons  the  means  of  improvement,  and  the  coullteil, 
denying  them  to  others,  the  feriptures  do  indeed  af-for. 
cribe  thefe  wholly  to  the  riches  and  freedom  of  God  s 
grace.  And,  we  confefs,  that  the  ways  of  Providence 
are  often  dark  and  myllerious.  In  this  world  there  are 
many  things  which  are  hard  to  be  underftood,  and  many 

which  appear  altogether  unaccountable  we  fee  the 

wicked  man  profpering  in  his  wickednefs,  though  it 
impofe  mifery  upon  thoufands;  we  fee  truth  hiding  its. 
head,  and  the  world  governed  by  fraud  and  abfurd.ty.- 
Still,  however,  we  can  venture  to  aflert,  that  God  be¬ 
llows  upon  all  what  is  neceflary  to  enable  them  to  ful¬ 
fil'  the  obligations  expeaedfrom  the  Hate  in  which  they 
are  placed;  and  it  is  elfewhere  fhown,  that  phyficalevi. 
is  among  men  the  parent  of  moral  good,  (bee  1  ro- 
v, deuce),  God  winketh  at  the  times  of  'g^tance 
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relief -ca- much  is  required  of  them  to  whom  much  4s  given 1  ;  and 
it  (hall  be  more  tolerable  in  the  day  of  judgment  loi  ihe 
*  inhabitants  of  Sodom  and  Gomorrah  than  for  the  em 
licrhtened  cities  of  Galilee.  llius  God  will  be  juft 
Xvhcn  he  judges  ;  none  will  meet  with  condemnation  ex- 
cepting  thofe  who  are  inexcusable.  lor  although  he 
grants  more  to  fomc  than  may  be  abfolutely  neceflaiy, 
yet  he  grants  lefs  to  none  ;  and  where  he  grants  little, 
he  will  fuit  his  judgments  to  the  little  wliich  he  gave. 
There  is  no  injuftice  in  this.  If  it:  was  the  intention 
of  the  great  Creator  that  his  creation  fhould  contain 
within  its  ample  bofom  every  pofTible  variety  ot  intelli¬ 
gent  natures,  it  was  neceffary  that  there  mould  be 
where  fuch  a  beifig  as  man  ;  and,  in  forming  all  poffible 
varieties  of  human  minds  and  fituations,  it  was  necellary 
that  every  particular  individual  fhould  exift.  Hence  a 
man  may  as  well  complain  that  he  was  not  formed  one 
of  the  flaming  feraphims  that  furround  the  throne  of  the 
Eternal,  as  that  he  is  not  placed  in  other  circuinftances 
in  life  than  thofe  which  he  now  occupies*,  for  if  little 
is  driven,  little  will  be  required  from  him.  1  bus  the 
dehgns  of  Providence  go  on  according  to  the  goodnels 
and  mercy  of  God.  None  can  complain,  though  fome 
have  more  caufe  for  joy  than  others.  #  What  happens 
to  individuals  may  happen  to  nations  in  a  body ;  fome 
may  have  higher  privileges,  and  be  placed  in  happier 
circumftances  than  others ;  but  none  can  complain  o* 
the  wife  and  juft  difpofer  of  all,  who  has  given  enough, 
although  wc  may  have  good  reafon  to  complain  of  our- 
felves,  for  not  ufing  what  was  fufficlent. 

As  to  the  cafe  of  thofe  who  are  not  blelied  with 
the  lio-ht  of  the  gofpel,  we  may  confider,  that  if  they 
have  fewer  and  lefs  advantages  than  others,  their  nature 
and  capacities  muft  likewife  be  inferior  ;  to  which  their 
future  ftate  may  be  proportioned.  God  is  not  obliged 
to  make  all  men  equally  perfeft  in  the  next  world  any 
more  than  in  this  ;  and  if  their  capacity  be  rendered  lefs 
than  that  of  an  ordinary  ChriJHan,  a  lower  degree  of 
happinefs  may  fill  it.  However,  we  need  not  be  ex¬ 
tremely  felicitous  about  their  ftate,  much  lefs  call  any 
ungrateful  imputations  on  the  Governor  of  the  world 
for  not  having  dealt  fo  bountifully-  with  them  as  he  has 
"  with  ourfelves ;  fince  we  know  that  Chriil  died  for  the 
whole  race  of  mankind  ;  that  every  one  will  at  length 
be  *  accepted  according  to  that  he  has,  and  not  accord¬ 
ing  to  that  he  has  not ;  and  that  to  whomfoever  much 
is  given,  of  him  ftiall  much  be  required  (b).  . 

Scriptvral  Upon  tliefe  principles,  we  can  eafdy  explain  all  the 
exprefiions  paftages  in  the  New  Teftament  concerning  the  purpofe. 


time  "when  the  Epiftles  were  written :  fo  that  it  was  Pret^in*“ 
neceflary  for  them  to  clear  up  this  point  very  fully,  and 
to  mention  it  frequently.  But  in  the  beginning  of 
Chriitianity  there  was  no  need  of  amufmg  men  with 
li'crh  and  unfearchable  fpeculations  concerning  the  de¬ 
crees  of  God  ;  the  apoitles  therefore  take  up  the  point 
in  difpute,  the  calling  of  the  Gentiles  in  a  general  man- 
They  {how,  that  Abraham  at  firft,  and  Ifaac  and 


ner.  un-;  - -  '  .  . 

Jacob  afterwards,  were  cliofen  by  a  difcnmmating  : 
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vour,  that  they  and  their  porterity  fhould  be  m  cove¬ 
nant  with  God  ;  but  that,  neverthelefs,  it  always  was 
the  intention  of  Providence  to  call  in  the  Gentiles,  tho 
it  was  not  executed  till  thefe  later  times. 

With  this  key  we  can  explain  coherently  the  whole 
of  St  Paul’s  difeourfes  upon  this  fubjeft,  without  aflert- 
ing  antecedent  and  fpecial  decrees  as  to  particular  per- 
fons.  Things  that  happen  under  a  permiffive  and  dirett- 
ing  Providence,  may,  by  a  largenefs  of  expreflion,  be  a- 
feribed  to  the  will  and  counfel  of  God  ;  for  a  permiffive 
will  is  really  a  will,  though  it  is  not  the  agent  or  caufe 
of  the  effect.  The  hardening  of  Pharaoh’s  heart  may  be 
aferibed  to  God,  though  it  is.faid  that  his  heart  bar - 
dated  itfelf,  becaufe  he  took  advantage  of  the  refpites 
which  God  granted  him  from  the  plagues,  to  encou¬ 
rage  himfelf  to  longer  refiftance.  Befides  this,  he  was 
a  cruel  and  bloody  tyrant,  and  deferred  fuch  judgments 
for  his  other  fins ;  fo  that  lie  may  be  confidered  as  at  that 
time  under  final  condemnation,  and  only  preferred  from 
the  firft  plagues,  to  afford  a  ftriking  iuflance  of  the 
avenging  juftice  of  God.  That  this  is  the  meaning  of 
the  paflage,  appears  extremely  probable  from  the  man¬ 
ner  in  which  Exod.  ix.  16.  is  rendered  in  the  Vatican 
and  Aldus’s  edit,  of  the  LXX.  Inflead  of  faying,  as  m  - 
our  tranflation,  “  And  in  very  deed  for  this  caufe  have 
I  raifed  thee  up,  for  to  Alow  in  thee  my  power,  &c.” 
God  is  reprefented  in  that  verfion  as  faying,  “  And  m 
very  deed  for  this'eaufe  have  I  kept  thee  alive  till  now, 
for  to  fliow,”  &c.  Whom  he  will  he  hardeneth,  is  ail  ex¬ 
preflion  that  can  only  be  applied  to  fuch  perfons  as 
this  tyrant  was.  It  is  obvious  that  the  words  of  our 
Saviour  concerning  thofe  whom  his ■  Lather  had  given 
him,  are  only  meant  of  a  difpenfation  of  Providence, 
and  not  of  a  decree  ;  fince  he  adds,  And  /  have  loft 
none  of  them  except  the  Jon  of  perdition  :  for  it  cannot  be 
faid  that  Judas  Ifcariot  was  ill  the  decree,  and  yet 
was  loft.  And  in  the  fame  paffage  m  which  God  is  faid 
to  work  in  us  both  to  will  and  to  do,  we  are  required  to 
work  out  our  own  fa/vntion  with  fear  and  trembling. 
The  word  ordained  to  eternal  life  alfo  fignifles  fitted  and 


exprefiions  paffages  in  the  New  Teftament  concerning  t  ie  purpoje,  .  •  oueition,  Who  made  thee 

fXfifco,.,  ,.)  KfJ  to  thiilV  extraordinary 


God.  They  relate  to  the  deiign  of  calling  .the  Gen¬ 
tile  world  to  the  knowledge  of  the  Meffias  :  -  This  was 
kept  feeret,  though  hints  had  been  given  of  it  by  Seve¬ 
ral  of  the  prophets,  fo  that  it  was  a  myftery  ;  but  it  was 
revealed  when  the  apoftles,  in  conference  of  Clirift’s 
commifiion,  to  go  and  teach  all  nations ,  went  about 
preaching  the  gofpel  to  the  Gentiles.  This  was  a 
ftumbling-block  to  the  Jews,  and  it  was  the  chief  fub- 
jecl  of  difpute  betwixt  them  and  the  apoftles  at  the 


free 

t 

\0* 


3<> 


to  differ?  (i  Cor.  iv.  7.)  refers  to  thofe  extraordinary 
crifts  ■ which,  in  different  degrees  and  meafurea,  were  be¬ 
llowed  upon  the  firft  Cliriflians,  in  which  they  were  un- 

queftionably  pafiive.  & 

If  the  decrees  of  God  are  not  abfohite,  neither  can  Grace  nrt 
his  grace  be  fo  efficacious  as  abfolutely  and  neceffarily  irrefiffibl 
to  determine  our  conduct,  elfe  why  are  we  required 
not  to  grieve  God’s  fpirit  ?  why  is  it  faid,  ye  do  always 
ref, ft  the  Holy  Gbojl ;  as  your  J  others  did,  Jo  do  ye  ?  How 

often 


(b)  See  Bifliop  Law’s  Confide  rations  on  the  "Theory  of  Religion,  v  hei  e  this  queflion  is  1  wJhavc 

fteily  manner.  The  work,  though  lefs  known  than  it  ought  to  be,  has  great  merit,  and  of  the  author  m  have 

given  a  biographical  fketch  in  our  ninth  volume. 
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,777  1imhr  ntv  win rs,  and  ye  The  weak  fide  of  the  Calviniftic  do&rine  confifts  in Prtdcftina- 

oftenwou  t  oavs  3  d  .  vineyard  that  the  impoffibility  of  reconciling  the  abfolute  and  uncon-  tl™ 

r  Till:,  ‘  fat  >  toionA  w  of  with  <».  i,w  ,h« 

™.”  in  tr ; ill  W«  no.  o,?c,~,  bn.  often  do,  »,'«  »d  g.odnef,  rfW  The  «k  Me  of  .he 
r0T,"  -r _ „„  T?,,t  If  tlip  determininer  Armiman  fcheme  confifts  in 
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The  great- 
eft  faint  on 
earth  may 
fall. 


refill  the  motions  of  grace.  But  if  the  determining 
efficacy  of  grace  is  not  acknowledged,  it  will  be  much 
harder  to  believe  that  we  are  efficacioufly  determined  to 
fin.  This  fuppofition  is  fo  contrary  both  to  the  lioh- 
nefs  of  God,  and  to  the  whole  ftyle  of  the  facred  wri¬ 
tings,  that  it  is  unneceffary  to  accumulate  proofs  ot  it. 
0  Ifrael,  thou  hajl  defrayed  thyfelf ,  hut  in  me  is  thy  help  : 
ye  ■will  not  come  unto  me  that  ye  may  have  life  :  IV by  "will 
you  die,  0  houfe  of  Ifrael  ? 


Arminian  fcheme  confifts  in  the  difficulty  of  account-  33 
ingfor  the  certainty  of  the  divine  foreknowledge,  upon ^ 
the  fuppofition  of  a  contingency  of  events,  or  an  abfo-^^-lHe> 
lute  freedom  of  will  in  man. 

To  dude  the  former  of  thefe  difficulties,  fome  of  the 
late  writers  upon  philofophical  neceffity,  and  Dr  Prieft- 
ly  is  among  the  number,  have  given  up  the  do&rine  of 
reprobation,  and  afferted,  that  this  world  is  only  a  {late 
°f  preparation  for  another,  in  which  all  men,  of  every 


1  die ,  0  houfe  of  Ifrael?  defcriDtion  and  chara&er,  (hall  attain  to  final  and  ever- 

A.  for  tfth”-  Stappin  *,  when  Gnd  JU  fc 


ny  promifes  made  in  the  facred  fenptures  to  them 
that  overcome,  that  continue  JledfaJl  and  faithful  to  the 
death,  do  certainly  infinuate  that  a  man  may  fall  from 
a  good  ftate.  The  words  of  the  apoille  to  the  Hebrews 
are  very  clear  and  pointed  :  For  it  is  impofjible  for  thefe 
who  -were  once  enlightened,  and  have  tajled [  of  the  heaven¬ 
ly  -ft,  and  were  made  partakers  of  the  Holy  Ghojt,  and 

have  tolled  the  good  word  of  God,  and  the  powers  of  the 
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lafting  happinefs,  when  God  Jlsall  be  all,  and  m  all.— 

On  the  other  fide,  fome  of  the  fupporters  of  free  agen¬ 
cy,  and  Montefquieu  *  is  among  the  number,  have  «  Lcttrcr 
been  difpofed  to  deny  the  divine  attribute  of  prefei-  P‘rf- 
ence. 

Whatever  may  he  thought  of  the  practical  tendency 
of  the  two  opinions,  there  is  one  remark  which  we  think 
ourfeh-es  bound  in  juflice  to  make,  although  it  ap¬ 
pears  to  us  to  be  fomewhat  fingular.  It  is  this,  thut- 


world  to  come,  J1.  [ \Prhe  iujljball  from  the  earlieft  ages  down  to  our  own  days,  if  we  com 

repentance  ( Heb.  vi  4.)  f  Zt'rlllfltve  fider  the  charafter  of  the  ancient  Stoics,  the  Jewifti  Ef- 
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2 into  repemame  \  ^  /  7  v  ,  ,  >  ,  ft  n  i ' 

live  by  faith  :  but  if  he  draw  (c)  back,  my  foul  [hall  have 
no  pleafure  in  him,  (Heb.  x.  38.).  And  it  is  faid  by  che 
prophet,  When  the  righteous  turneth  away  from  bis  rtgh- 
teoufnefs,  and  committed  iniquity,  all  h:s  ngbteoufnefs  that 
he  hath  done  /hall  not  be  mentioned  ;  in  his  fin  that  he  hath 
finned  jhallhe  die,  (Ezek.  viii.  *4.)  Thefe  paffages,  with 
many  others,  give  us  every  reafon  to  believe  that  a 
good  man  may  fall  from  a  good  ftate,  as  well  as  that  a 
wicked  man  may  turn  from  a  bad  one.^ 

We  conclude  the  whole  by  obferving,  that  the  on¬ 
ly  difficulty  which  attends  the  queftion  anfes  from  the 
mvfterious,  and  apparently  partial  and  unequal  courfe 
of  the  divine  government  in  our  prelent  ftate  ;  but 
there  is  an  important  day  approaching,  when  God  will 
condefcend  to  remove  thefe  obfcunties,  and  to  vindicate 
the  ways  of  his  providence  to  man.  On  that  great  day 


fider  the  chara&er  of  the  ancient  Stoics,  the  Jewifti  Ef- 
fenes,  the  modern  Calvinifts,  and  JanfenifL,  when  com¬ 
pared  with  that  of  their  antagonifts  the  Epicureans,  the 
Saducees,  Arminians,  and  the  Jefuits,  we  (hall  find  that 
they  have  excelled  in  no  fnrall  degree  in  the  pra&ice  of 
the  moft  rigid  and  refpe&able  virtues,  and  have  been  the 
higheft  honour  of  their  own  ages,  and  the  beft  models 
for  imitation  to  every  age  fucceeding.  At  the  fame  time, 
it  muft  be  confeffed,  that  their  virtues-  have  in  general 
been  rendered  unamiable  by  a  tinge  of  gloomy  and  fe- 

vere  aufterity.  r  . 

So  far  as  the  fpeculative  foundation  of  their  princi¬ 
ples  is  coniidered,  however,  neither  party  feems  liable  to 
cenfure  in  a  moral  point  of  view.  Each  of  them  wuhes- 
to  fupport,  though  in  a  different  manner  from  the  other, 
the  honour  of  the  divine  chara&er.  The  Calvinifts  be- 


we  are 


ys  of  his  providence  to  man.  On  that  g^ay,  their  argument  with  the  notion,  of  infinite  perfec- 
well  allured,  that  the  qt«ft  .  t-  ;n4eneldencv.  and  abfolute Sovereignty,  and  thence 


in  our  favour ;  for  we  know  that  judgment  will  be  gi 
ven,  not  according  to  any  abfolute  decree  but  accord- 
jn<r.  to  the  deeds  which  we  ourfelves  (hall  have  freely 
done  in  the  body,,  vnei  iici'  have  ^eea  §00  ’  or  "  e' 

ther  they  have  been  evil.  .  ,  ,  .  _ 

Thus  have  we  ft'ated,  we  hope  with  fairnefs  and  im¬ 
partiality,  a  fummary  of  the  arguments  on  both  fides  ot 
this  long  agitated  queftion.  We  need  hardly  add,  that 
it  is  a  queftion  involved  in  confidence  difficulties. 
Milton,  who  was  an  eminent  philofopher  and  divine, 
as  well  as  the  firft  of  poets,  when  he  wiffied  to  exhibit 
the  fallen  angels  themfelves  as  perplexed  by  quefticns 
above  their  comprehenfion,  fet  them  to  d.fpute  about 
predeftination. 

They  reafon’d  high,  of  knowledge,  will,  and  fate, 
Fixed  fate,  free-will,  fore-knowledge  abfo.ute  ; 

And  found  no  end,  in  wand’ring  mazes  loft. 

Paradije  Pojt .. 
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tion,  independency,  and  abfolute Sovereignty,  and  thence 
deduce  their  opinions ;  making  every  difficulty  yield  to 
thefe  firft  and  leading  ideas.  Their  opponents  are  Mul,.al  for- 
more  jealous  of  the  refpea  due  to  the  divine  attributes bearance 

ot  imiicc,  truth;  holinefs,  and  mercy,  and  deduce  their  recom^ 

fentiments  from  the  idea-  Which  they  i«.; 
thefe.  Each  party  lays  down  general  maxims  that  are' 
admitted  by  the  other,  and  both  argue  plaufibly  from 
their  firft  principles.  Dr  Burnet,  whom  we  have 
here  followed  very  clofely,  juftly  obferves  +,  ^  that  f  Fx/>0pt;m 
a  thefe  are  great  grounds- for  mutual  charity  and  for*  0j  the  39 
.  '  >,  Articles • 

bearance.-  .  . 

PREDETERMINATION,  in  plnlofophy  and  the* 
olbgy,  is  that  concurrence  of  God  which  makes  men  a&, 
and  determines  them  in  all  their  a&ions,  both  good  and 
evil,  and  is  called  by  the  fchoolmen .  predetermi¬ 

nation  or.  premotion .-  See  Metaphysics^  Part  HE- 
Chap.  v.  and  Predestination. 

PREDIAL  slaves.  See  PredtaUS laves. 


n  .  ,  t<Tf  „„„  Lj.pt-  ”  &c.  :  but  the  words  any  man  are  not  in  the  origin 
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predial 


?  r  e  r 

pRrT>iAi-Tithes>  arc  thofe  that  are  paid  of  things 
arifmg  and  growing  from  the  ground  only  ;  as  corn, 

hapRKI>ICABLE,  among  logicians,  denotes  a  ge¬ 
neral  quality  which  may  be  predicated,  or  afterted  of 
fcveral  things  :  thus  animal  is  predicable  of  mankind, 
•^eafts,  birds,  fifties,  &c.  #  .  .  r  .  , 

PREDICAMENT,  among  logicians,  the  fame  with 
category.  See  Category  and  Philosophy. 

PREDICATE,  in  logic,  that  which,  in  a  propo¬ 
rtion,  is  affirmed  or  denied  of  the  fubjeft.  In  thele 
prop  oil  tions,  fnow  is  white,  ink  is  not  white  i  whit  ends 
is  the  predicate  which  is  affirmed  of  fnow,  and  denied 

PRE-EMPTION,  a  privilege  anciently  allowed  the 
kimPs  purveyor,  of  having  the  choice  and  firft  buying 
of  corn  and  other  provifious  for  the  king’s  houfe  ;  but 
taken  away  bv  the  ilatute  19  Car.  II. 

PREENING,  in  natural  hiftory,  the  adion  ot 
birds  cleaning,  compofing,  and  dreffing  their  feathers, 
to  enable  them  to  glide  more  eafily  through  the  air. 
I7or  this  purpofe  they  have  two  peculiar  glands  on 
their  rump,  which  fecrete  an  un&uous  matter  into  a 
bag  that  is  perforated,  out  of  which  the  bird  occauon- 
ally  draws  it  with  its  bill.  _  , 

PRE-EXISTENCE,  a  priority  of  being,  or  the 
being  of  one  thing  before  another.  Thus  a  caufc,  it 
not  in  time,  is  yet  in  'nature  pre-exiftent  to  its  effeft. 

1  Thus  God  is  pre-exiftent  to  the  univerfe.  Thus  a  hu- 
The  Peri-  man  fat}jer  ;s  pre-exiftent  to  his  fon.  The  Peripate- 
mfnSr.ed  tics,  though  they  maintained  the  eternity  of  the  world, 
the  eteruitv  were  likewife  dogmatical  in  their  opinion,  that  the  um- 


Pr^exlft- 


c/f  the 

world 


verfc  was  formed,  actuated,  and  governed,  by  a  fove- 
reign  intelligence.  See  Arijlotle  cn  the  Soul ,  and  our 
articles  Creation  and  Earth.  See  alfo  the  Pbtlofo- 
phical  Effays  of  Dr  Ifaac  Watts,  and  the  Principles  of 
natural  and  revealed  Religion,  by  the  Chevalier  Ramhiy, 
where  the  fuhjeit  of  the  world’s  eternity  is  difcufled. 
Mr  Hume’s  fpcculations  alfo,  on  this  abftrufe  and  ardu¬ 
ous  fubjed,  had  a  greater  tendency  to  diffipate  its  gloom 
than  that  philofopher  himfelf  could  imagine. 

2  The  pre-exiftence  of  the  human  foul  to  its  corpo- 

tac^of  the  real  vehicle  had  been  from  time  immemorial  a  prevail- 
foul  taught  ing  opinion  among  the  Afiatic  fages,  and  from  them 
hy  Afiatic  was  perhaps  transferred  by  Pythagoras  to  the  philo- 

fophy  of  the  Greeks  ;  but  his  metemofyehof^  —  “ 

„C  R,uio,  is  LOO  trivial  either  to  be  fenoufly 

propofed  or  refuted.  Neverthelefs,  from  the  fentiments 
of  Socrates  concerning  the  immortality  of  the  foul,  de¬ 
livered  in  his  lall  interview  with  his  friends,  it  is  ob¬ 
vious  that  the  .tenet  of  pre-exiftence  Was  a  doddne  of 
the  Platonic  fchool.  If  at  any  period  of  life,  fay  thefe 
philoiophers,  you  ffiould  examine  a  boy,  of  how  many 
ideas,  of  what  a  number  of  principles,  of  what ^111  ex¬ 
tent  of  knowledge,  will  you  bird  him  poffefTed  :  thefe 
without  doubt  could  neither  be  felf-derived  nor  re¬ 
cently  acquired.  With  what  avidity  and  promptitude 
does  he  attain  the  knowledge  of  arts  and  fciences,  which 
appear  entirely  new  to  him !  thefe  rapid  and  fuccels- 
fui  advances  in  knowledge  can  only  be  the  efife&s  of 
reminifcence,  or  of  a  fainter  and  more  indiftindt  fpe- 
cies  of  recolk&ion.  But  in  all  the  other  operations  of 
memory,  we  hud  retrofpe&ive  impreffions  attending 
?orvTt-ex-  every  objeft  or  idea  which  emerges  to  her  view;  nor  does 
ift-  ce  re  foe  ever -fugged  any  thought,  word,  or  adtion,  without 
<!Uted. 
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informing  \ic,  in  a  manner  equally  clear  and  evident, 
that  thofe  impreffions  have  been  made  upon  our  fenfes,  f 

mind,  or  intelleft,  on  foirie  former  occafion.  Whoever 
contemplates  her  progrefs,  will  eafily  difeover,  that  af- 
fociation  is  her  moft  faithful  and  efficacious  auxiliary  £ 
and  that  by  joining  impreffion  with  impreffion,  idea 
with  idea,  circumltance  with  circumftance,  in  the  or¬ 
der  of  time,  of  place,  of  ftmilarity  or  diffimilarity,  foe 
is  capacitated  to  accumulate  her  treafures  and  enlarge 
her  province  even  to  an  indefinite  extent.  But  when 
intuitive  principles,  or  fimple  concluhons,  are  encited 
from  the  puerile  underftanding  by  a  train  of  eafy  que- 
ftions  properly  arranged,  where  is  the  retrofpe&ive  a&  * 
of  memory,  by  which  the  boy  recognifes  thofe  truths  as 
having  formerly  been  perceived  m  his  mind  ?  Where  are 
the  crowds  of  concomitant,  antecedent,  or  fubfequent 
ideas,  with  which  thofe  recollections  ought  naturally 
to  have  been  attended  ?  In  a  word,  where  is  the  fenfe 
of  perfonal  identity,  which  feems  absolutely  infeparable 
from  every  adl  of  memory  ?  Phis  hypothefis,  there¬ 
fore,  will  not  fupport  pre-exiftence.  After  the  Chn- 
ftian  religion  had  been  confiderably  diffufed,  and  warm¬ 
ly  combated  by  its  philofophical  antagonifts,  the  fame 
do&rine  was  refumed  and  taught  at  Alexandria,  by  4 
Platonic  profelytes,  not  only  as  a  topic  conftituent 
their  mailer’s  philofophy,  but  as  an  anfwer  to  thofe  ^  cjjrfoaiJ 
formidable  obje&ions  which  had  been  deduced  from  p^toniiU* 
the  dodtrine  of  original  fin,  and  from  the  vices  which 
Rain,  and  from  the  calamities  which  difturb,  human 
life ;  hence  they  ftrenuoully  afferted,  that  all  the  hu¬ 
man  race  were  either  introduced  to  being  prior  to 
Adam,  or  pre-exiftent  in  his  perfon ;  that  they  were 
not,  therefore,  reprefented  by  our  firft  parents,  but  ac¬ 
tually  concurred  in  their  crime,  and  participated  their 

ruin.  \  .  , 

•  The  followers  of  Origen,  and  fuch  as  entertained  the 
notion  of  Pre-adamites  *,  might  argue  from  the  doc-  *  See  Pn* 
trine  of  pre-exiftence  with  fo me  degree  of  plaufibility .adamius. 
Tor  the  human  beings  introduced  by  them  to  the  theatre  5 


i  wi  liaw  •  r  13ut  no  To- 

of  probation  had  already  attained  the  capacity  or  dig- 
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nity  of  moral  agents  ;  as  their  crime  therefore  was  vo-origiIua  fm, 
limtary,  their  punifoment  might  be  juft.  But  thofe  who 
believe  the  whole  human  race  created  in  Adam  to  be 
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only  pre-exiftent  in  their  germs  or  ftamina,  were  even 
deprived  of  this  miferable  fuhtprfn^ ,  in  thele  ho¬ 
munculi  we  can  neither  fuppofe  the  moral  nor  rational 
conftitution  unfolded.  Since,  therefore,  their  degene¬ 
racy  was  not  fpontaneous,  neither  could  their  fuffer- 
ings  be  equitable.  Should  it  be  faid  that  the  evil  of 
original  fin  was  penal,  as  it  extended  to  our  firft  pa¬ 
rents  alone,  and  merely  confequential  as  felt  by  their 
pofterity,  it  wall  be  admitted  that  the  diftin&ion  be¬ 
tween  penal  and  confequential  evil  may  be  intelligible 
in  human  affairs,  where  other  laws,  affortments,  and 
combinations  than  thofe  which  are  fimply  and  purely 
moral,  take  place.  But  that  a  moral  government,  at  one 
of  the  moft  cardinal  periods  of  its  adminiftration,  fhould 
admit  gratuitous  or  confequential  evil,  feems  to  us  ir- 
reconcileable  with  the  attributes  and  condudl  of  a  wife 
and  juft  legiflator.  Confequential  evil,  taken  as  fuch, 
is  mifery  fuftamed  without  demerit ;  and  cannot  refult 
from  the  procedure  of  wiidorh,  benignity,  and  juftice  $ 
but  muft  flow  from  neceffity,  from  ignorance,  from 
cruelty,  or  from  caprice,  as  its  only  poffible  fources. 
But  even  upon  the  fuppofition  of  thofe  who  tend 
6  that 
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ffttVLiRr  that  man  was  mature  in  all  his 
ei|(ce  commiffion  of  original  fin,  the  ohjeftions  againfl  it  will 
Ml  remain  in  full  force  :  for  it  is  admitted  by  all  ex¬ 
cept  the  Samian  fage,  that  the  confeioufnefs  of  per- 
fonal  identity  which  was  felt  in  pre-exiftence,  is  obli¬ 
terated  in  a  fubfequent  ftate  of  being. 

Now  it  maybe  demanded,  whether  agents  thus  refuf- 
eitated  for  punifhmeut  have  not  the  fame  right  to  mur¬ 
mur  and  complain  as  if  they  had  been  perfectly  innocent, 
and  only  created  for  that  dreadful  cataftrophe  ?  It  is 
Upon  this  principle  alone  that  the  effe&s  of  punifhment 
can  be  either  exemplary  or  disciplinary  ;  for  how  is  it 
poftible,  that  the  punifhment  of  beings  unconfcious  of  a 
crime  fhould  ever  be  reconciled  either  to  the  juftice  or 
beneficence  of  that  intention  with  which  their  fufferings 
are  infiidted  ?  Or  how  can  others  be  fuppofed  to  become 
wife  and  virtuous  by  the  example  of  thofe  who  are  nei¬ 
ther  acquainted  with  the  origin  nor  the  tendency  of 
-their  miferies,  but  have  every  reafon  to  think  themfelves 
afHifted  merely  for  the  fake  of  affii&ing  ?  To  us  it 
feenis  clear,  that  the  nature  and  rationale  of  original  fin 
lie  inimitably  retired  in  the  bofom  of  Providence  ;  nor 
can  we,  without  unpardonable  prefumpt’on  and  arro¬ 
gance,  form  the  moil  fimple  conclufion,  or  attempt  the 
minuted  difeovery,  either  different  from  or  extraneous 
to  the  clear  and  obvious  fenfe  of  revelation.  This  fenfe 
indeed  may  with  propriety  be  extra&ed  from  the  whole, 
or  from  one  paffage  collated  with  another  ;  but  inde¬ 
pendent  of  it,  as  reafon  has  no  premiffes,  (he  can  -form 
no  dedudlions.  The  boldnefs  and  temerity  of  philoso¬ 
phy,  not  fatisfied  with  contemplating  pre  exidence  as 
merely  relative  to  human  nature,  has  dared  to  try  how 
far  it  was  compatible  with  the  glorious  Perfons  of  the 
facred  Trinity.  The  Allans,  who  allowed  the  fubor- 
dinate  divinity  of  our  Saviour,  believed  him  pre-cxiftent 
to  all  time,  and  before  all  worlds ;  but  the  Socinians, 
who  edeemed  his  nature  as  well  as  his  perfon  merely 
human,  infided,  that  before  his  incarnation  he  was  only 
pre-exident  in  the  divine  idea,  not  in  nature  or  perfon* 
But  when  it  is  confidered,  that  children  do  not  begin 
to  deduce  inilrudiions  from  nature  and  experience,  at  a 
period  fo  late  as  we  are  apt  to  imagine  ;  when  it  is  ad¬ 
mitted,  that  their  progrefs,  though  infenfible,  may  be 
much  more  rapid  than  we  apprehend  ;  when  the  op¬ 
portunities  of  fenfe,  the  ardour  of  cnriofity,  the  avidity 
of  memory,  and  the  a&ivity  of  underftanding,  are  re¬ 
marked — we  need  riot  have  reoourfe  to  a  pre-exident 
flate  for  our  account  of  the  knowledge  which  young 
minds  difeover.  It  may  likewife  be  added,  that  moral 
ogents  can  €>nly  be  improved  and  cultivated  by  moral 
difcipline.  Such  effe&s  therefore  of  any  date,  whether 
happy  or  miferable,  as  are  merely  mechanical,  may  be 
noxious  or  falutary  to  the  patient,  but  can  never  enter 
into  any  moral  economy  as  parts  of  its  own  adminiflra- 
tion.  Pre -exidence,  therefore,  whether  rewarded  or 
punifhed,  without  the  continued  imprefiion  of  perfonal 
identity,  affords  no  folution  of  original  fin. 

PREFACE,  fomething  infrodu&ory  to  a  book,  to 
inform  the  reader  of  the  defign,  method,  &c.  obferved 
therein,  and  generally  whatever  is  neceffary  to  the  un¬ 
derftanding  of  a  book. 

PREFECT,  in  ancient  Rome,  one  of  the  chief  ma- 
•giftrates  who  governed  in  the  abfence  of  the  kings^ 
confuls,  and  emperors* 

This  power  was  greateft  under  the  emperors.  His 
«hi«f  care  was  the  government  of  the  city,  taking  cog- 
Vol*  XV*  Part  II* 
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faculties  before  the  nizance  of  all  crimes  committed  therein  and  within  too 
miles.  He  judged  capitally  and  finally,  and  even  pre- 
fided  in  the  fenate.  He  had  the  fuperlnteniance  of  the 
provifions,  building,  and  navigation* 

The  prefect  of  modern  Rome  differs  little  from  the 
ancient  prefeBus^  his  authority  only  extending  to  40 
miles  round  the  city. 

P&effct  of  the  Pnetorium,  the  leadepof  the  pretorian 
bands  deftined  for  the  emperor’s  guards,  confifting,  ac¬ 
cording  to  Dion,  of  10,000  men.  This  officer,  accord¬ 
ing  to  Suetonius,  was  inftituted  by  Auguftus,  and  ufu- 
ally  taken  from  among  the  knights. 

By  the  favour  of  the  emperors  his  power  grew  very 
confiderable ;  to  reduce  which,  Conftantine  divided  the 
prefecture  of  the  praetorium  into  foui  prefectures,  and 
each  of  thefe  again  he  fubdivided  into  civil  and  military 
departments,  though  the  name  was  only  referred  to  him 
who  was  inverted  with  the  civil  authority^  and  that  of 
comes  belli  given  him  who  commanded  the  cohorts. 

PREGADI,  in  hiftory,  a  denomination  given  to  the 
fenate  of  Venice,  in  which  refides  the  whole  authority 
of  the  republic.  At  its  firft  inftitution  it  was  compo- 
fed  of  60  fenators,  to  whom  60  more  have  been  added. 
See  Venice. 

PREGNANCY,  the  ftate  of  a  woman  who  has  con¬ 
ceived,  or  is  with  child.  See  Midwifery. 

PREHNITE,  a  (lone  fo  named  by  Mr  Werner,  in- 
fpe&or  of  the  mines  of  Freyburg,  brought  .by  Colonel , 
Prehn  from  the  Cape  of  Good  Hope.  In  the  firft  vo¬ 
lume  of  Chemical  /Jnnals  there  is  a  chemical  analyfis  of 
this  Rone  extra&ed  from  the  Aft*  Nature  Gurtoforwn , 
Berlin,  tom.  viii.  p.  211..  an.  1788,  part  2.  by  Klap¬ 
roth  ;  from  which  it  appears,  that  100  parts  of  preh- 


nite  contain  filice 
Alumiue 
Dime 

Oxyd  of  iron 
Water  and  air 


Total 


43  i  grams. 

3°t 

iBf 

5r 

}i 

100 


Colonel  Prehn  gave  it  the  name  of  emerald,  and  Mr 
Bruckmann  adopted  that  denomination,  but  changed  his 
opinion  on  confidering  that  it  had  neither  the  hardnefs, 
the  bright  green  colour,  nor  the  property  of  cryftalli- 
.zing  in  hexagonal  prifms  like  the  emerald.  The  Dutch 
dealers  call  it  chryfoprafus  of  the  Cape ;  but  chryfopra- 
Jus  is  nothing  Rut  quartz  tinged  green  by  the  oxyd  of 
nickel.  Profeffor  Haquet,  in  the  4th  volume  of  the 
Berlin  Tranfa&ions,  has  named  it  cryflalhied  prafus . 
In  the  8th  volume,  however,  Mr  Bruckmann  confiders 
it  as  a  cryftallized  felt-fpar.  Mr  Sage  calls  it  chryfobite . 
Mr  Rone  de  l’lfte  claffes  it  among  the  fchocrls.  To  this 
claflification  Mr  Klaproth  obje&s,  and  is  rather  difpofed 
with  Mr  Werner  to  confider  it  as  a  zeolite  ;  on  the  whole, 
he  thinks  it  may  be  conveniently  ranked  between  zeo¬ 
lite  and  fchoerl.  Mr  Haffenfratz  publifliedffn  the  Jour¬ 
nal  ,de  phyfique  for  February  1788  an  analyfis'  of  the 
fame  ftone,  under  the  title  of  Pterre  Siiice,  ca/cairey  a/u~ 
mineufe ,  &JV.  &c.  de  couleur  verte ,  &c.  And  according 
.to  his  refults,  which  are  fomewhat  different  from  thofe 
of  Mr  Klaproth,  and  obtained  by  a  different  procefs,  it 
contains,  filice  50,  lime  23.4,  alumine  20.4,*  oxyd  of 
iron  4.9,  water  9.9,  magnefia  0.5=  100.  The  fpecific 
gravity  of  this  ftone,  according  to-  the  experiments  of 
Mr  Briffon,  is  2.9423.  The  diffe&ion  of  its  cryflalsr, 
made  by  Abbe  Haliy  and  Mr  Haffenfratz,  diicovered 
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one  angle  of  60  degrees,  as  in  fchoerk;  but  it  bas  hi¬ 
therto  been  impoffible  to  determine  the  others.  Ihe 
Abbe  Haiiy  has  convinced  liimfelf,  that  it  bears  no  re- 
femblance  to  zeolite  in  its  cryftals.  This  ftone  fcratches 
o-lafs,  and  is  itfelf  fcratched  by  rock  cryftal. 

&  PREJUDICE,  or  Prejudgment,  from  pra  and 
indicium,  means  a  judgment  formed  beforehand,  without 
examination  ;  the  prepofition  pra  exprefling  an  antici¬ 
pation,  not  fo  much  of  time  as  of  knowledge  and  due 
attention  :  hence  the  fckoobnen  have  called  it  anticipa¬ 
tion  and  a  preconceived  opinion.  _ 

Preiudice  arifes  from  the  aflociating  principle,  which 

1  ,1.  * _  _  u  r-v  A  I  IP  P  M  P  « 


not  felf-evident,  he  cannot  demonftrate,  he  admits  them  Prey-^icft 
not  by  prejudice,  but  upon  teftimony,  which  has  been  -  - 

elfewhere  fhewn  to  be  a  fufficient  foundation  for  human 
belief  (fee  Metaphysics,  n  138.)  The  objection  is 
plaufible,  but  it  is  not  folid;  for  teftimony  commands 
belief  only  concerning  events  which,  falling  under  the 
cognizance  of  the  fenfes,  preclude  all  poffibihty  G  ml 
take  ;  whereas  abftra£l  proportions,  not  felf-evident> 
can  be  proved  true  only  by  a  procefs  of  reafoning  or  by 
a  forks  of  experiments  ;  and  in  conducting  both  theie, 
the  inoft  vigorous  mind  is  liable  to  miftake.  When  Sir  , 

Ifaac  Newton  told  the  world  that  it  was  the  fall  ol  an 


Prejudice  arifes  from  the  affociating  principle,  wuich  the  general  law  of 

we  have  explained  at  large  in  another  ar  iclo  \e  bp^eilimony  to  a  4  concerning 


taphysics,  Parti,  chap.  5.),  and  it  is  a  weaknefs 
from  which  no  human  mind  can  be  wholly  free.  Some 
are  indeed  much  more  than  others  under  its  influence; 
but  there  is  no  man  who  does  not  occafionally  ad  upon 
principles,  the  propriety  of  which  he  never  investigated; 
or  who  does  not  hold  fpeculative  opinions,  into  the 
truth  of  which  lie  never  ferioufly  inquired.  ^  Our  pa¬ 
rents  and  tutors,  yea  our  very  nurfes,  determine  a  mul¬ 
titude  of  our  fentiments  :  our  friends,'  our  neighbours, 
the  fcuftom  of  the  country  where  we  dwell,  and  the  efta- 
blifhed  opinions  of  mankind,  form  our  belief;  the  great, 
the  pious,  the  learned,  and  the  ancient,  the  king,  the 
pried,  and  the  philofopher,  are  charaders  of  mighty 
efficacy  to  perfuade  us  to  regulate  our  condud  by  their 
pradice,  and  to  receive  as  truth  whatever  they  may 
dictate • 

The  cafe  cannot  indeed  be  otherwife.  Tne  occa- 
fions  of  ading  are  fo  frequent,  and  the  principles  of  ac¬ 
tion  are  fo  various,  that  were  a  man  to  inveftigate  accu*. 


gravitation,  he  bore  teftimony  to  a  fad  concerning 
which  he  could  not  be  iniflaken;  and  we#  receive  his 
teftimony  for  the  reafons  affigned  in  the  article  referred- 
to.  When  he  lays  down  the  method  of  obtaining  the 
fluxion  or  momentum  of  the  redangle  or  produd  of  two 
indeterminate  quantities,  which  is  the  main  point  m  Ins 
dodrine.  effluxions,  he  labours  to  eftablifh  that  method 

on  the  bails  of  demonftration  ;  and  whoever  makes  uie 

of  it  in  pradice,  without  undemanding  that  demonftra¬ 
tion,  receives  the  whole  dodrine  of  the  modern  geome¬ 
trical  analyfis,  not  as  a  matter  of  faS  upon  the  credit 
of  Sir  Ifaaa’s  teftimony y  but  as  a  fyftem  of  abitrad  /r«^  * 
on  the  credit  of  his  .undemanding  :  in  other  words,  he  is  ; 
a  fhixionift  by  prejudice ^  . 

In  vain  will  it  be  faid,  that  m  mathematical  demon-, 
ftration-  there  is  'no  room  for  miftake  ;,and  that  there* 
fore  the  man  who  implicitly  adopts  the  method  oi 
fluxions  may  be  confidered  as  relying  upon  the  veracity 
of  its  author,  who  had  no  inducement  to  deceive  hmr,s 


tion  are  fo  various,  that  were  a  man  to  in\e  iga  e  accu*.  -t  r  comt)reiienfidn  was  confefledly  greater  than 

ratdy  th=  v,l„.  of  S»gW  mom,  “  “S™ StodT.bicU  .hot  of 

itfelf  to  his  mind,,  and  to  balance  them  fairly  a^amft  • _  k  ^  ex7remely  difficult, .  if  not  impoffible,  to 
each  other,  the  time  of  ading  would  in  moll  lAftances  ^Adequate  and  Ready  conceptions,  the  moll  compre* 

pafs  away  long  before  he .  ailed  TnufcTef  fpecula-  henfive  mind  is  liable,  to  miftake  :  and  it  is  well  known 
to  be  done  ;  and  life  would  be  wafted  in  ufeleE  ipecula  celebrated  bilhop  of  Cloyne  wrote  his  Anaiyjl 

tion.  The  great  laws  of  religion  and  morality,  winch  that  the  c  R  ^  metbod  of 

ought  to  be.  the  genera  and  leading  principles  of  adion  cornmhttd  two  mifiaies  in  his  fundamental 

SnTofl  t  propofitiou,  which 

cur  in  which  we  muft  ad  with  fuch  rapidity,  that,  after  ^  ^  ^  h  j  ft  was  an  eminent  ma- 

ssss*  -  -  w  "Kate- 
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in  the  general  cuftoms-  of  our  country,  or  in  the  practice 
of  other  individuals  placed  in  circumftances  fimilar  to 
ours.  In  all  fuch  cafes,  though  we  may  a&  properly* 
we  ad  from  prejudice . 

But  the  dominion  of  prejudice  is  not  confined  to 
adions  of  the  man  of  bufinefs:  it  extends  over  the  fpe- 
culations  of  the  philofopher  himfelf,  one  half  of  whofe 
knowledge  refts  upon  no  other  foundation.  All  hu¬ 
man  fc.iences  are  related  to  each' other  (fee  Philo¬ 
sophy,  n°  2.),  and  there  is  hardly  one  of  them  in 
which  a  man  can  become  eminent  unlefs  he  has  fome 
general  acquaintance  with  the  whole  circle  ;  but  no  man 
could  ever  yet  inveftigate  for  himfelf  all  tffiofe  propor¬ 
tions  which  conftitute  the  circle  of  the  fciences,  or  even 
comprehend  the  evidence  upon  which  they  reft,  though 
he  admits  them  perhaps  as  truths  incontrovertible.  He 
muft  therefore  receive  many  of  them  upon  the  autho¬ 
rity  of  others,  or,  which  is  the  fame  thing,  admit  them 
by  prejudice . 

To  this  reafoning  it  may  be  objeded,  that  when  a 
man  admits  as  true  abftrad  proportions,  which,  though 


and  have  fallen  into, error;  and  therefore  whoever  fol 
lows  either  of  them  implicitly_  without  perceiving  the 
error  of  the  other,  is  'unqueftionably  under  the  influence 
of  prejudice.  This  is  the  cafe  with  the  writer  of  the 
prefent  article.  He  perceives  .not  the  error  of  Bilhop 
Berkeley’s  reafoning,  and  yet  he  admits  the  doftrine  of 
fluxions  on  the  authority  of  Sir  Ifaac’s  demonftration. . 

That  demonftration,  however,  he  pretends  not  to  un- 
derftand  ;  and  therefore  he  admits  the  dodrine  through 

^  "We  have  made  thefe  obferTations  to  point  out-the  ImpolhWe^ 
abfurdity  of  the  falhionable  cry  againft  the  harbouring  ^  preju  li- 
of  any  prejudices.  To  eradicate  all  prejudices  from  ces£rom 
the  human  mind  is  impoffible  ;  and  if  it  were  poffible,  it  the  mindj 
would  be  very  unwife  -  for  we  fee  that  prejudice  may 
e^jft  on  the  fide  of  truth  as  well  as  on  that  of  falfehooa; 
and  that  principles  profefled  and  believed  by  any  indi¬ 
vidual  may  be  ufeful  and  true,  though  he  was  brought 
to  them  not  by  a  train  of  fair  and  candid,  reafoning, 
but  through  the  medium  of  prepofleffion  or  authority. 

Indeed  fuch  is  our  nature,  and  fuch  are  the  laws  of  ai- 
^  iociaUo% 
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fociatlon,  that  many  of  our  beft  principles,  and  our  ob-  being  corrupted  by  luxury 
ligation  to  perform  many  of  the  mofl  amiable  of  our 
duties  in  common  life,  mull  evidently  be  acquired  in 
this  way.  From  endearing  affociations,  and  authorita¬ 
tive  inflru&ion,  we  acquire  a  knowledge  of  our  duty  to 
our  parents,  and  a  facility  in  performing  it,  together 
with  the  fiiil  principles  of  religion,  without  a  Angle  ef¬ 
fort  of  our  own  reafon.  Even  when  reafon  has  begun 
to  affert  its  power,  and  {hows  11s  the  propriety  of  fuch 
duties,  we  are  wonderfully  afiifted  in  performing  them 
by  the  amiable  prejudices  which  we  had  before  acquired, 
mid  which  now  appear  to  be  natural  to  us.  He  who 
has  never  had  the  advantage  of  fuch  affociations,  and 
who  acquires  a  knowledge  of  the  duties .  fuggeffed  by 
them  after  he  has  come  to  years  of  difcretiop.,  and 
chiefly  by  the  efforts  of  his  own  reafon,  will  feldom, 
cateris  paribus ,  perform  thofe  duties  with  an  energy  and 
delight  equal  to  that  of  the  perfon  who  has.  This  re¬ 
mark  appears  to  be  confirmed  by  experience  ;  for  it  is 
often  found,  that  the  children  of  the  great,  who  have 
Teen  given  out  to  nurfe  in  tlieir  infancy,  and  who  have 
feldom6heen  in  the  company  of  their  parents  till  their 
reafoning  faculties  have  been  far  advanced,  are  much 
lefs  dutiful  and  affe&ionate  than  thofe  in  the  middle  or 
lower  ftations  of  lifq,  who  have  fcarcely  ever  been  out 
of  tlieir  parents  company.  . 

Would  it  then  be  wife,  even  if  it  were  pra&icable,  to 
difiolve  all  thofe  affociations  which  tend  fo  powerfully 
to  increafe  the  mutual  affe&ions  of  parents  and  chil¬ 
dren  ?  We  Cannot  think  that  it  would;  as  we  believe  it 
might  be  eafily  fhown  that  public  fpirit  fprings  out  of 
private  affe&ion.  Plato  indeed  held  an  opinion  very 
different •  from  ours;  for  in  order  to  extend  that  affec¬ 
tion  which  is  ufually  lavifhed  at  home  to  tlie  whole 
{late,  he  propofed  that  children  fhould  be  educated  at 
the  public  expence,  and  never  be  permitted  to  know 
;the  authors  of  their  being.  But  this  is  only  one  of 

the  many  vifionary  proje&s  of  that  great  man  of  which  that  government  is 

daily  experience  fhows  the  abfurdity.  In '  ^od«n  tir"eS^  foj^d  on  whichfs  of  two  kinds,  viz.  opinion 

Z  cf‘Z t.“lo«  which-h.  Of  in^dt  and  opinio,  of  nigh,.  B,  opinion  of  ^ 

pretends  to  his  country,  can  overlook  or  forget  his  own  he  underflan  s 
•  1  _ n  : _ _  I—  vlnn  nn  Viim  who*  at  the  fame 
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they  return,  the  one  to  his  Prejudice, 
hop-gardens',  and  the  other  to  Ill's  mountains.  Were  ' 
this  prejudice,  for  fuch  it  furely  is,  wholly  eradicated 
from  the  human  mind,  it  is  obvious  that  large  t rafts  of 
country  which  are  now  full  of  inhabitants  would  be  to¬ 
tally  deferted;  and  that  tlie  hungry  barbarians,  to  make 
room  for  themfelves,  would  exterminate  the  proprietors 
of  more  favourable  climes.  From  an  affe&ion  to  our 
friends  and  to  our  country,  we  naturally  contraft  an  af¬ 
fe&ion  for  that  mode  of  government  under  which  we 
live;  and  unlefs  it  be  particularly  opprefiive  to  our- 
felves  or  any  order  of  citizens,  we  come  as  naturally  to 
prefer  it  to  all  other  modes,  whether  it  deferve  that  pie- 
ference  or  not.  This  no  doubt  is  prejudice,  but  it  is  a 
beneficial  prejudice  ;  for  were  the  multitude,  who  are 
wholly  incapable  of  eftimating  tlie  excellencies  and  de- 
fefts  of  the  various  inodes  of  government,  to  become 
diffatisfied  with  their  own,  and  rife  in  a  mafs  to  change 
it  for  the  better,  the  moll  horrible  conferences  might 
juftly  be  dreaded.  Of  this  truth  the  prefent  Hate  of 
Europe  affords  too  melancholy  and  convincing  a  proof. 

The  man  therefore  who,  under  the  pretence  of  enlight¬ 
ening  the  public  mind  and  extirpating  prejudices,  paints 
to  the  illiterate  vulgar,  in  aggravated  colours,  the  abufe 
of  that  government  which  has  hitherto  protefted  them 
from  tlie  ferocity  of  each  other,  is  one  of  the  greateifc 
criminals  if  his  views  be  felfilh,  and  one  of  the  worft 
reafoners  if  they  be  difintereiled,  that  human  imagina- 
tion  can  eafily  conceive.  * 

With  the  felfilh  patriot  we  have  at  prefent  no  con-Dangerof 
we  may  with  propriety  aflc  the  clifinteieilefluyjpj'Qpcr 

-  -  1  1  .1*1  *  i  /E  L.  1  4-  k  4-  t  O  f  »  JJ  rv*1  life 


cern  ;  uui  vvt  may  v*  run  - - 

lover  of  truth,  whether  he  thinks  it  poffible,  that  in  a  attempts  M 
large  community,  of  which  nine-tenths  of  the  members 
are  neceffarily  incapable  of  taking  comprehenfive  views 
of  things,  or  feeling  the  force  of  political  reafonings,  any 
form  of  government  can  be  acceptable  to  the  people  at 
large,  which  does  not  gain  their  affeftions  through  the 
medium  of  prejudice  ?  It  has  been  thown  by  Mr  Hume 
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partial  connections  in  it,  than  on  him  who,  at  the  lame 
time  that  he  willies  his  country  well,  is  feelingly  alive 
to  all  the  endearments  of  kindred  affe&ion. 

Such  affe&ion  may  be  called  partial ,  and  very  pro¬ 
bably  has  its  foundation  in  that  \thich  is  tlie  fource  of 
all  our  prejudices  :  but  if  it  be  properly  trained  in  early 
life,  it  will  gradually  extend  from  our  neareft  rela¬ 
tions  to  the  perfons  with  whom  wr e  affociate,  and  t0 
the  place  wdiich  not  only  gave  us  birth,  but  ano  rur- 
niflied  our  youthful  and  moil  innocent  enjoyments. 
It  is  thus  that  the  amor  patria  is  generated  (fee  Passion 
ard  Patriotism),  which  in  minds  unfeduced  by  talie 
principles  is  exceedingly  ftrong;  and  though  a  partial  at- 
fe&fon,  is  of  the  moll  general  utility.  It  is  this  pre¬ 
judice  which  reconciles  the  Laplander  to  his  freezing 
{hows,  and  the  African  to  his  burning  fun  ;  which  at¬ 
taches  the  native  of  the  Highlands  or  of  Wales  as  much 
to  his  mountains  and  rocks,  as  the  apparently  happier 
inhabitant  of  the  fouthern  counties  of  England  is  to 
the  more  fertile  and  delightful  fpot  where  he  drew  his 
firft  breath.  And  we  find  in  fa&,  that  when  a  native 


By  opinion  of  intereft, 
the  fenfe  of  the  general  advantage 
which  is  reaped  from  government,  together  with  the 
perfuafion  that  the  particular  government  which  is 
eftablithed  is  equally  advantageous  with  any  other  that 
could  eafily  be  fettled.  The  opinion  entertained  of  the 
right  of  any  government  is  alw'ays  founded  in  its  anti¬ 
quity  ;  and  hence  arifes  the  paffionate  regard  which 
under  ancient  monarchies  the  people  have  for  the  true 
heir  of  their  royal  family.  Thefe  opinions,  as  held  by 
the  philofopher  converfant  with  the  hiftory  of  nations, 
are  founded  upon  reafoning  more  or  le-fs  conclufive;  but 
it  is  obvious,  that  in  the  minds  of  the  multitude  they 
can  have  no  other  foundation  than  prejudice.  An  illi¬ 
terate  clown  or  mechanic  does  not  fee  how  one  form  ot 
government  promotes  the  general  mterell  more  than 
another ;  but  he  may  believe  that  it  does,  upon  no  other 
evidence  than  the  declamation  of  a  demagogue,  wlio,  tor 
felfilh  purpofes,  contrives  to  flatter  his  pride.  1  he  lame 
is  the  cafe  with  refpeft  to  the  rights  of  hereditary  monar¬ 
chy.  The  anatoinift  finds  nothing  more  in  the  greatclt 
monarch  than  in  the  meaneft  peafant,  and  the  moralift 

m.y  perhaps  frequently  find  Ids;  but  Aetru*^hilofopUnc 


firft  breath.  And  we  find  in  faft,  that  when  a  native  tUe  fovereignty:  and  though  he 

of  Kent  and  a  Scotch  Highlander  have  in  fome  diftan  -  irfundeiilanding,  or  infirm  in  years,  would,  for 

corner  of  the  world  gained  a  competent  fortune  without  be  weak  in  underttanam^or  umr  .  ;  ». 
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Prejudicf.  the  fake  of  public  peace  and  the  {lability  of  govern 
'~-v -  ment>  maintain  him  in  his  throne  againft  every  compe¬ 

titor  of  the  moft  fhining  talents.  The  \u  gar,  e^r> 
who  would  aft  with  this  philofopher,  are  influenced  by 
no  fu’eh  views,  but  merely  by  their  prejudices  m  favour 
of  birth  and  family ;  and  therefore  it  is  ridiculous  to 
think  of  changing  the  public  mind  with  rcfpea  to  any 
,  form  of  government  by  pure  reafomng.  In  trance  a 
total  chamrc  in  the  minds  of  the  people  has  indeed  been 
hefted,  and  from  the  moft  violent  prejudices  in  favour 
of  royalty,  they  have  now  become  more  violently  preju- 
/i  f _ c  Bad  as  their  grovern- 


pofe  we  had  a  youth  juft  arrived  at  years  of  difcrrtkm,  Pn>i-«c» 
totally  ignorant  of  all  thefe  things,  an  unbiafled  to  %  '' 1  "* 
any  fyftem  of  opinions,  or  rather  poflelled  of  no  opi¬ 
nions  at  all— it  would,  in  the  firft  place,  we  fufpea,  be 
abfollttely  neceflary  to  dired  his  thoughts  into  a  parti¬ 
cular  train,  and  for  fome  perfon  to  lead  him  on  from 
one  idea  to  another,  till  he  (hould  arrive  at  fome  conchi- 
fion  :  but  in  all  this  there  is  the  influence  of  autho¬ 
rity,  alfociation,  and  of  prejudice.  , 

It  being  therefore  abfolutely  neceflary  that  fentiments  Origin  of 
of  religion  be  inftilled  into  the  minds  of  children  before  bigotry, 
they  be  capable  of  difeovering  by  the  ufe  of  their  rcafon 


d,ced  in  favour  o whether  tflofe  fentiments  be  juft  or  not,  it  need  not 
ment  unqueftionably^^,  the  chaise  minnow  talten  nor  ^  ;  Jrefleaion  upo^  religion, 

place  is  not  the  effeft  of  in-  that  moft  men  adhere  with  bigotry  to  the  creed  of 

quiryjforof  that  the  _b  egiefsviofent  than  they  their  fathers,  and  fupport  that  creed  by  argument* 

*Xbbefore.  They  are  changed  indeed;  but  no  one  will  which  could  carry  conviction  to  no  nunds  but  their 
deny  that  prejudice,  and  that  of  the  moft  violent  kind, 
leads  them  on  at  prefent ;  nor  can  any  one  affert  that 
their  new  prejudices  have  rendered  them  more  happy, 
or  their  country  more  fiourifhing.,  than  their  former  ones, 
which  made  them  cry  Vivele  Roi  under  the  tyrannic  go¬ 
vernment  of  Louis  XIV.  . 

r  •  *  r-  i  nQ  mpn  than  in  di£iatim*  tenets  which  are  at  once  contrary  to  fenpture,  to  reafon* 

their^religious1  creed. ^  Every  child  of  a  religious  father  and  to  common  fenfe.  A  due  refleftion,  however,  on 
receives  his  faith  by  inheritance  long  before  he  be  capa-  the  fource  of  all  prejudices  ought  to  moderate  this  zeal; 
hie  of  judging  whether  it  be  agreeable  or  difagreeable  to  for  no  man  is  wholly  free  from  that  bias  which  hfc 
the  word  of  God  and  the  light  of  reafon.  This  experi-  is  fo  ready  to  condemn  m  others:  and  indeed  a  man 


own.  The  love  and  veneration  which  they  bear  to*ihfc 
memory  of  thofe  from  whom  they  -mbibed  their 
earlieft  Opinions,  do  not  permit  them  to  perceive  either 
the  falfehood  of  thofe  opinions,  or  their  little  importance* 
fuppofing  them  true.  Hence  the  many  frivolous  dis¬ 
putes  which  have  been  carried  on  among  Chriftians,; 
and  hence  the  zeal  with  which  fome  of  them  maintain 


3 
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©f  keeping 
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ence  {hows  to  be  the  faa  ;  and  found  philofophy  declares 
that  it  cannot  be  otherwife.  Parents  are  appointed  to 
judo-e  for  their  children  in  their  younger  years,  and  to 
jnftruft  them  in  what  they  (hould  believe,  and  what 
they  (hould  pradife  in  the  civil  and  religious  life.  This 
is  a  didate  of  nature,  and  doubtlcfs  would  have  been 
fo  in  a  (late  of  perfed  innocence.  It  is  impoflible  that 
children  (hould  be  capable  of  judging  for  themfelves  be¬ 
fore  their  minds  ai‘e  furnifhed  with  a  competent  Lumber 
ef  ideas,  and  before  they  are  acquainted  with  any  prin¬ 
ciples  and  rules  of  juft  reafoning;  arid  therefore  they  can 
do  nothing  better  than  run  to  their  parents,  and  receive 
their  diredions  what  they  (hould  believe  and  what 
they  (hould  pradife.  #  .  . 

This  mode  of  tutoring  the  infant  mind,  and  giving 
to  our  inftrudions  the  force  of  prejudice,  before  reafon 
can  operate  with  much  effed,  will,  we  know,  be  high¬ 
ly  difpleafirig  to  many  who  challenge  to  themfelves  alone 
the  epithet  of  liberal.  With  them  it  will  he  cramping 
the  genius  and  perverting  the  judgment :  but  we  cannot 
help  thinking  that  fuch  an  objedion,  if  it  fhould  he 
made,  would  be  the  offspring  of  ignorance  ;  for  it  re¬ 
quires  but  very  little  knowledge  of  human  nature  to  be 


totally  free  from  prejudice ,  would  be  a  more  unhappy  be¬ 
ing  than  the  moft  violent  bigot  on  earth.  In  fcience,  he 
would  admit  nothing  which  he  could  not  himfelf  de- 
monftrate  ;  in  bufineis,  he  would  be  perpetually  at  a 
(land  for  want  of  motives  to  influence  his  condud  :  he 
could  have  no  attachment  to  a  particular  country ;  and 
therefore  muft  be  without  patriotifm,  and  without  the 
folaces  of  friendfhip  ;  and  his  religion,  we  are  afraid, 
would  be  cold  and  lifelefs.  I4f 

What,  it  will  be  faid,  arc  the  authors  of  a  work  objee* 
which  profeffes  to  enlighten  the  public  mind  by  layingnon  an. 
before  it  a  general  view  of  fcience  and  literature,  becomefwered* 
at  laft  the  advocates  of  prejudice ,  which  is  the  bane  of 
fcience ,  and  the  prop  of  fuperjliticni  ?  No,  we  are  advo¬ 
cates  for  no  prejudice  which  is  either  inimical  to  fcience 
or  friendly  to  ab'furdity  ;  but  we  do  not  think  that  the 
moralift  would  ad  wifely  who  (hould  defert  his  proper 
bufinefs  to  make  himfelf  mafter  of  the  higher  mathema¬ 
tics,  merely  that  he  might  not  be  obliged  to  truft  occa- 
fionally  to  the  demonflrations  of  others.  The  writer  of 
this  article  is  not  (killed  in  trade  ;  but  it  is  not  his  opi¬ 
nion  that  the  merchant  would  foon  grow  rich,  who 
(hould  never  make  a  bargain,  till  he  had  previoufly  cab 


duires  but  very  little  Knowledge  or  numan  iun-nrc  iu  uc  ‘  , - ‘  * -r 

able  to  fee,  that  if  children'be  not  reftrained  by  authority,  culated  with  mathematical  exactness  all  the  piobabih. 
and  if  we  do-  not  infinuate  a  love  of  good  .principles  in-  ties  of  his  gam  or  lofs.  1  hat  to  ditfolv  e  all  the  aflocia- 
to  their  minds,  bad  ones  will  infinuate  themfelves,  and  tions  winch  are  the  fource  of  partial  attachments  of 
a  little  time  will  jrive  them  the  force  of  inveterate  preju-  kindred,  affeaion,  and  private  friendfhip,  would  tend  to 
dice  which  all  the  future  efforts  of  reafon  and  philofo-  promote  the  public  happinefs,  we  cannot  poflibly  believe* 
r>hy  wiU  fmd  it  difficult  ;to  eradicate.  The  idea  of  keep-  And  we  think,  that  the  experience  of  the  prefent  event¬ 
ing  child*r»norant  of  the  being  of  a  God,  and  the.  ful  day  abundantly  confirms  Mr  Hume  s  opinion,  that 
gmnd  duties  of  morahty  and  religion,  till  he  (hall  come  far  from  endeavouring  to  extirpate  the  people  s  prejudi- 
to  veah  of  difcretlon,  ^and  then  affowing  him  to  reafon  ces  in  favour  of  birth  and  family,  we  fhould  chenfh  fuclt 
them  Tut  Tor  himfelf,  is  an  abfurd  chimera  :  it  is  an  ex-  fentiments,  as  being  abfolutely  requifite  to  preierve  a  due 
raiment  which  never  has  been  tried,  which  to  us  it  ap-  fubordi nation  in  fociety.  That  men  would  .be  better 
rears  impoflible  to  try,  and  which,  if  it  could  be  tried,  Chriftians  if  they  were  to  receive  no  religious  inftrudtioa 
could  not  poflibly  lproduCe  any  good  effect.  Tor  fup-  till  thepibcmldTe  able  by  their  own  reafon  to  judge  or 
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fr*jud!ce.  its  irMtJjj  'dally  obfervation  does  net  warrant  u?  to  con* 

-  elude  ;  for  we  fee  thofe  who  have  feldom  heard  of  God 

when  children,  “  live  without  him  -in  the  world”  when 
they  are  men. 

Pernicious  prejudices  we  have  traced  to  their  fource 
elfewhere,  and  fhown  how  they*  may  be  beft  prevented 
by  proper  attention  in  the  education  of  children.  (See 
Metaphysics,  «°  98).  We  fhall  only  add  here,  that 
the  earlier  fuch  attention  is  paid,  the  more  effectual  it 
will  he  found  j  and  that  it  is  much  eafier  to  keep  pre¬ 
judices  out  of  th£  mind  than  to  remove  them  after 
they  have  been  admitted.  This  however  mull  be  forne- 
times  attempted  ;  and  where  prejudices  are  llrong,  fe- 
veral  methods  have  been  recommended  for  rendering  the 
attempt  fuccefsfuL  The  following  are  taken  moftly  from 
it  Dr  Watts’s  improvement  of  the  mind. 

Proper  me-  * 1  Never  attack  the  prejudice  diredty ,  but  lead  the  per- 
removing  w^°  ‘IS  aiK*er  its  influence  flep  by  Hep  to  the  truth, 
prejudices.  Perhaps  your  neighbour  is  under  the  influence  of  fufer - 
Jiitlon  and  bigotry  in  the  JimpTicity  of  his  foul ;  you  mull 
noCfrumediately  run  upon  him  with  violence,  and  Ihow 
him  the  absurdity  or  folly  of  his  own  opinions,  though 
you  might  be  able  to  fet  them  in  a  glaring  light ;  but 
you  mull  rather  begin  at  a  diflance,  and  eftablifli  his 
affent  to  fonye  familiar  and  eafy  proportions,  which 
have  a  tendency  to  refute  his  mmakes,  and  to  confirm 
the  truth.;  and  then  filently  obferve  what  impreflion 
this  makes  upon  him,  and  proceed  by  flow  degrees  as 
he  is  able  to  bear,  and  you  mufl  carry  on  the  work  per¬ 
haps  at  diflant  feafons  of  co.nverfation.  The  tender 
or  difeafed  eye  cannot  bear  a  deluge  of  light  at  once. 

Overhajlinefs  and  vehemence  in  arguing  >*s  oftentimes 
the  effeft  of  pride  ;  it  blunts  the  poignancy  of  the  ar¬ 
gument,  breaks  its  force,  and  difappoints  the  end.  If 
you  were  to  convince  a  perfon  of  the  falfehood  of  the 
dodrine  of  tranjubjiantmtion ,  and  you  take  up  the  con- 
fecrated  bread  before  him  and  fay,  ‘d  You  may  fee,  and 
taile,  and  feel,  this  is  nothing  but  bread ;  therefore  whilft, 
you  affert  that  God  commands  you  to  believe  it  is  not 
bread ,  you  moft  wickedly  accufe  God  of  commanding 
you  to  tell  a  lie.”  This  fort  of  language  -would  only 
raife  the  indignation  of  the  perfon  againil  you,  inflead 
.  of  making  any  impreffions  upon  him.  He  will  not  fo 
much  as  think  at  all  on  the  argument  you  have  brought, 
but  he  rages  at  you  as  a  profane  wretch ,  fetting  up 
your  own  fenfe  and  reafon  above  facred  authority  ;  io 
that  though  what  you  affirm  is  a  truth  of  great  evi¬ 
dence,  yet  you  lofe  the  benefit  of  your  whole  argu¬ 
ment  by  an  ill  management,  and  the  unreafo liable  ufe 
of  it. 

2.  Where  the  prejudices  of  mankind  cannot  be  con¬ 
quered  at  once,  but  will  rife  up  in  arms  againfl  the 
evidence  of  truth,  there  we  mull  make  fome  allow¬ 
ances,  and  yield  to  them  for  the  prefent,  as  far  as 
we  can  fafely  do  it  without  real  injury  to  truth  ;  and 
if  we  would  have  any  fucQefs  in  our  endeavours  to 
convince  the  world,  we  mull  pra£tife  this  complaifance 
for  the  benefit  of  mankind.  Take  a  fludent  who  has 
deeply  imbibed  the  principles  of  the  Peripatetics ,  and 
imagines  certain  immaterial  beings,  called  fuflantial  forms , 
to  inhabit  every  herb,  flower,  mineral,  metal,  fire,  wa¬ 
ter,  &c.  and  to  be  the  fpring  of  all  its  properties  and 
operations  ;  or  take  a  Platonifl,  who  believes  an  anima 
mundi ,  «  an  universal  foul  of  the  world,”  to  pervade  all 
bodies,  to  in  and  by  them  according  to  .their  nature^ 


and  indeed  to  givq  them  their  nature  and  their  fpeclal  Pee; 
powers  ;  perhaps  it  may  be  very  hard  to  convince  thefe  " 
perfons  by  arguments,  and  conftrain  them  to  yield  up 
thofe  fancies.  Well  then,  let  the  one  believe  his  mi * 
verfal  foul,  and  the  other  go  -on  with  his  notion  of  fub - 
Jiantial forms ,  and  at  the  fame  time  teach  them  how  by 
certain  original  laws  of  motion,  and  the  various  fizes, 
fhapes,  and  fituutions  of  the  parts  of  matter,  allow¬ 
ing  a  continued  divine  concourfe  in  and  with  all,  the 
feveral  appearances  in  nature  may  be  folved,  and  the 
variety  of  effe&s  produced,  according  to  the  corpufcu- 
lar  philofophy,  improved  by  Defcartes ,  Mr  Boyle,  and  Sir 
Jfaac  Newton  ;  and  when  they  have  attained  a  degree 
of  fkill  in  this  fcience,  they  will  fee  thefe  airy  notions  f 
of  theirs,  thefe  imaginary  powers,  to  be  fo  ufelefs  and 
unnecefiary,  that  they  will  drop  them  of  their  own  ac¬ 
cord.  The  Peripatetic  forms  will  vanifh  Troin  the  mind 
like  a  dream,  $nd  the  Platonic  foul  ef  the  world  will  ex - 
pirc . 

We  may  give  another  inftance  of  the  fame  pradllce, 
where  there  is  a  prtj.udicate  fondnefs  of  particular  words 
andphrafes.  Suppofe  a  man  is  educated  in  an  unhappy  form 
of J pee  ch,  whereby  he  explains  fome  great  dodrine  of  the 
gofpel \  and  by  the  means  of  this  phrafe  he  lias  imbibed 
a  veiy  falfe  idea  of  that  do&rine  ;  yet  he  is  fo  bigot- 
ted  to  his  form  of  words,  that  he  imagines  if  thofe 
words  are  omitted  the  form  is  loft.  Now,  if  we  can¬ 
not  poifibly  perfuade  him  to  part  with  his  improper 
terms,,  we  will  indulge  tliem  a  little,  and  try  to  explain 
them  in  a  fcriptural  fenfe,  rather  than  let  him  go  on  in 
his  rrjiilaken  ideas.  A  perfon  who  has  been  bred  a  Pa- 
pijly  knows  but  little  of  .religion,  yet  he  refolves  never 
to  part  from  the  Roman  Catholic  faith,  and  is  ohflinately 
bent  againfl  a  change.  -Now  it  caunot-.be  unlawful  tp 
teach  fuch  an  one  the  true  Chriflian,  r\  e.  the  Prate - 
fant  religion ,  out  of  the  Epifile  to  the  Romans ,  and  fhow 
him  that  tiie  fame  dodrine  is  contained  in  the  Catholic 
Epiftles  of  St  Peter,  James,  and  Jude ;  and  thus  let  him 
live  and  die  a  good  Chriflian  in  the  belief  of  the  reli¬ 
gion  taught  him  out  of  the  New  Teftament,  while  he 
imagines  he  is  a  Roman  Catholic  ft  ill,  becaufe  he  finds 
the  dodrine  he  is  taught  in  the  Catholic  Epiftles  and 
in  that  to  the  Romans  Sometimes  we  may  make  ufe 
of  the  very  prejudices  under  which  a  perfon  labours, 
in  order  to  convince  him  of  fome  particular  truth,  and 
argue  with  him  upon  his  own  profeffed  principles  as 
though  they  were  true.  Suppofe  a  Jew  lies  fick  of  a  fe¬ 
ver,  and  is  forbid  fiefh  by  his  phyfician ;  but  hearing 
that  rabbits  were  provided  for  the  dinner  of  the  family, 
defired  earneftly  to  eat  of  them  3  and  fuppofe  lie  became 
impatient,  becaufe  his  phyfician  did  not  permit  him,  and 
he  infilled  upon  it  that  it  could  do  him  no  hurt — furely 
rather  than  let  him  perfift  in  that  fancy  and  that  defire,  to 
the  danger  of  his  life,  we  might  tell  him  that  thefe  animals 
were  firangled,  a  fort  of  food  forbidden  by  the-Jewifhlaw, 
though  we  ourfelves  might  believe  that  law  to  be  abolifhed. 

Where  we  find  any  perfen  obilinately  peififling  in  a 
millake  in  oppofition  to  all  reafon,  efpecially  if  the 
miflake  be  very  injurious  or  pernicious,  and  we  know 
this  perfon  will  hearken  to  the  fentiment  or  authority 
of  fome  favourite  name;  it  is  needful  fometimes  to  urge 
the  opinion  and  authority  of  that  favourite  perfon,  fince  that 
.is. likely  to  be  regarded  much  more  than  reafon .  \?  e 

are  alrnofl  afhamed  indeed  to  fpeak  of  ufing  any  influence 
of  authority  in  reafoning  or  argument  3  but  m  fome 
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'  t  lipnrp  the  order  itfelf  derived  its  name  j  though  as  to  the  Pretnee. 

Prejudice  cafes  ^  is  better  that  poor,  fjy.  pm  ^ ,  bft  of  that  name,  the  writers  of  that  order  are  di- 


caies  It  ib  wtuu  uru.  — ' \  A,  ;  o.  •  l..  «rrafion  of  that  name,  the  writers  of  that  order  are  di¬ 
creatures,  fhould  be  perfuaded  to  ju  ge  an  g  ,  religious  of  this  order  were  fo  very  p 

by  a  veneration  for  tbe  fenfe  ef  others,  than  to  be  M  th£\h^  had  onl  a  fingle  afs,  which  ferved  to\l 

t— v -  left  to  wander  in  pernicious  errors,  an  con  mu  P  ’  ^  wood  they  cut  down  every  morning,  and  fent 

to  all  argument,  and  blind  to  all  evidence.  Th  y  ?  ;n  order  to  purchafe  bread.  But  they  foon  re- 

'but  children  of  a  larger  fize  ;  an<*  fin!=e  alftm^reafon-  ceived  fo  many  donations,  and  built  fo  many  monafle- 
■  their  lives  in  their  minority,  and  r=Je&  al  ft;f  j  tiiat  fo  Jo  years  after  the  foundation  of  the  order, 

ing,  furely  we  may  try  to  pe rfuade  them  to  pra&fe  res,  mat  .q  y  ^ ^  ^  ^  Germany  . 

■what  is  for  their  own  mtereft  by  fuch  chi  1  r  cfg  of  time  the  0rder  fo  focreafed,  that  it  had 

as  they  will  hearken  to.  We  may  overawe  them  f  0  _ =11  thsrt*  of  Chrilteridom,  amounting  to 


- 


forbearance  forbearance  and  lefs  acrimony  than  is  cwrano  >  ^  ch  ter.  j„  j  288,  their  general,  William,  pro- 

among  writers  on  difputed  fubjetts,  as  th-  M  S  kavePof  pe  Nicholas  IV.  for  thofe  of  the  order 

by  which  our  differences  in  religion,  polili-s,  and  fcienc  ,  fle{h  oa  ;ourneys.  In  1460,  Pius  II.  granted 

ever  can  be  healed,  and  truth  certainly  difcoveie  .  &  eraj  perm;flion  to  eat  meat,  excepting  from 

men  were  lefs  violent  in  defending  their  particular  ghe^  The  drefs  of  the  religious  of 

opinions,  they  would  always  gain  a  more  pa  ‘p,  1  ^  tfos  orfer  ;s  white,  with  a  fcapulary  before  the  caffock. 

%2S. Oot of d“" ,h'7 *— el“k  -  ”hi“h“ 


■purfuing  their  own  ruin  by  the  tereors  of  a  folemn  Iha- 
dow,  or  allure  them  by  a  fugar  plum  to  their  own  happi- 
nefs.  But  after  all,  we  muff  conclude,  that  vvherelo- 

everitcan  be  done,  it  is  bell  to  remove  and  root  out 

thofe  prejudices  which  obftrutt  the  entrance  of  truth  in¬ 
to  the  mind,  rather  than  to  palliate,  hiimoiy,  or  in¬ 
dulge  them;  and  fometimes  this  mull  neceffanly  be 
done,  before  yon  can  make  a  perfon  part  with  feme  be¬ 
loved  error,  and  lead  him  into  better  fentiments. 

On  the  whole,  we  woidd  recommend  more  mutuid 


monalleries  in  all  parts  of  Chrilteridom,  amounting  to 
1 00a  abbeys,  300  provoftlhips,  a  vaft  number  of  prio¬ 
ries,  and  500  nunneries.  But  they  are  now  greatiy  di- 
minifhed.  The  rule  they  followed  was  that  of  St  An- 
frultme,  with  fome  flight  alterations,  and  an  addition  of 
certain  fevere  laws,  whofe  authority ^did  not  long  furvive 

their  founder.  .  TT  *.  ^ 

The  order  was  approved  by  Ilonorius  II.  m  \ 
nnd  again  by  feveral  fucceeding  popes.  At  lirft  the 
abllinence  from  fiefli  was'  rigidly  obierved.  In  1245. 
Innocent  IV.  complained  of  its  being  negleded  to  a 


recom¬ 

mended. 


-or  to  be  convinced.  They  would  likewife  by  fo  doing 
•Ihow,  in  tlie  moll  unequivocal  manner,  their  attention 
■to  found  pliilofophy,  and  above  all  to  genuine  Chn- 
Ilianity;  which,  though  it  is  fay  from  encouraging  lcep- 
ticifm,  or  a  temporizing  fpirit,  recommends,  in  the 


within,  a  little  camail ;  and  at  church,  a  furplice,  &c. 

In  the  firll  monalleries  built  by  Norbert,  there  was 
one  for  men  and  another  for  women,  only  feparated  by 
a  wall.  In  1 1 37,  by  a  decree  of  a  general  chapter, 
this  Brattice  was  prohibited,  and  the  women  removed 


ticifm,  or  a  temporizing  fpirit,  recommen  s,  in  \  F  already  built,  to  a  greater  diftance  from 

flrongell  terms,  ’ among  *  all  its  profeffors,  universal  cha-  out  ot  tnoie  7 

rhy  and  mutual  forbearance.  See  Probability,  Truth,  or  monks  of  Premontre,  vul- 

and  Superstition.  .  *  palled  white  canons,  came  firft  into  England,  A.  Di 

PRELATE,  an  ecclefiaftic  raffed  to  feme  eminent  g  y  monailery,  called  New-houfe,  was 

and  fuperior  dignity  in  the  church  ;  as  bilhops,  archoi-  H+6.  1  heir  tint  mona  y,  ,  „  ,. 


fhops,  patriarchs,  See. 

•  PRELIMINARY,  in  general,  denotes  fomething 
to  be  examined  and  determined  before  an  affair  can  be 
treated  of  to  the  purpofe. 

PRELUDE,  in  mufic,  is  ufually  a  flourilh  or  irre 


eretted  in  Lincolnfhire,  by  Peter  de  Saulia,  and  dedi¬ 
cated  to  St  Martial.  ‘  In  the  reign  of  Edward  I.  this 
order  had  27  monalleries  in  England. 

PRENANTHES,  in  botany:  A  genus  of  the 
polygamia  aequalis  order,  belonging  to  the  fyngenefia 


PRELUDE,  in  mufic,  is  ufually  a  ilounin  or  irre-  ?nd  in  t’he  natl„al  method  ranking  un- 

gular  air,  which  a  mufician  plays  off-hand,  to  try  1  is  \  ?  order,  CompoftU.  The  receptacle  is  na- 


v  uiai  aii)  uiuv.1  ’•*  - *  -  I  J  ,  .  ' 

inftrument  be  in  tune,  and  fo  lead  him  into  the  piece 

to  be  played.  ‘  .  . 

PREMISSES,  in  logic,  an  appellation  given  to  the 
two  firll  propofitions  of  a  fyllogifm.  See  Logic. 

Premisses,  in  law,  properly  fignifies  the  land,  &c. 
mentioned  in  the  beginning  of  a  deed. 

PREMIUM,  or  Premium,  properly  fignifies  a  re¬ 
ward  or  recompenfe  :  but  it  is  chiefly  ufed  in  a  mer¬ 
cantile  fenfe  for  the  fum  of  money  given  to  an  infurer, 
whether  of  Ihips,  lioufes,  lives,  &c.  See  Insurance. 

PREMNA,  in  botany  ;  a  genus  of  the  angiofper- 
mia  order,  belonging  to  the  didynamia  clafs  of  plants. 
The  calyx  is  bilobed  ;  the  corolla  quadrifid ;  the  berry 
cuadrilotcular  ;  the  feeds  folitary. 

PREMONSTRANTES,  or  Pr.emonstraten- 


der  the  49th  order,  CompoftU.  The  receptacle  is  na¬ 
ked  ;  the  calyx  calculated  ;  the  pappus  is  Ample,  and 
almo’il  feffile  ;  the  florets  are  placed  in  a  Angle  leries. 

PRENOMEN,  Prasnomen,  among  the  ancient  Ro¬ 
mans,  a  name  prefixed  to  their  family  name,  and  an- 
fwering  to  our  Chrillian  name;  fuch  are  Cams,  Lucius, 

Marcus,  &c.  ... 

PRENOTION,  Pr/bnoti o,  or  Prxcognttio,  is  a 
notice  or  piece  of  knowledge  preceding  fome  other  in 
refpett  of  time.  Such  is  the  knowledge  of  the  antece¬ 
dent,  which  mull  precede  that  of  the  conclufion.  It  is 
ufed  by  Lord  Bacon  for  breaking  of  an  endlefs  fearch, 
w'hich  he  obferves  to  be  one  of  the  principal  parts  of 
the  art  of  memory.  For  when  one  endeavours  to  call 
anv  thing  to  mind,  without  fome  previous  notion  or 


PREMONSTRANTES,  or  Prxmonstraten-  any  wuug  f  T  ;•  f  for  the  mind  exerts  itfelf 

»>.  .  «>«»«.  m*  .f  yph.  “XfS;,"  in  rMndlK™  *  bn.  if  it  Mm* 

H2C,b,6.  Nofb.it,  and  thence  dfo  ca  ftort  notion  before-hand,  the  indnit,  of  the  fearch- » 

'"The  fit«  monailery  -of  this  order  tea.  built  by  Nor- 

bert  in  the  Ule  of  France,  three  leagues  to  the  well  of  in  an  1  ic  •  word  ;n  a  verfo,  wc 

Laon  ;  which  he  called  Prtmanjlre,  Presmonjratum ,  and  profe ;  b  ca  1  ^ 


P  R  E 


[  437  1 


F  R  E 


prepara*  have  a  previous  notion  that  it  is  fuch  a  word  as  muft 
tion.  ftand  in  a  Verfe.  Hence  alfo,  order  is  a  manifeft  help 
to  memory ;  for  here  is  a  previous  notion,  that  the 
thing  fought  for  muft  be  agreeable  to  order.  Bacon’s 
Works  Abr.  vol.  i.  p.  13  6.  and'vol.  ii.  p.  473* 

PREPARATION,  in  a  general  feiafe,  the  a£t  of 
difpofing  things  in  fuch  a  manner  as  t,o  render  any  fore- 
feen  event  more  advantageous  or  lefs  hurtful  according 
to  its  nature. 

Preparation  of  D'ljfonances ,  in  mufic,  is  their  dif- 
polition  in  harmony  in  fuch  a  manner,  that,  by  fome- 
thing  congenial  in  what  precedes,  they  may  be  ren¬ 
dered  lefs  harfh  to  the  ear  thaa  they  would' be  without 
that  precaution :  according  to  this  definition,  every 
difeord  ought  to  be  prepared.  But  when,  in  order  to 
prepare  a  diiTonance,  it  is  exa&ed  that  the  found  which 
forms  it  fhould  before  have  formed  a  confonance,  then 
there  is  fundamentally  hut  one  fingle  diffonance  which 
is  prepared,  viz.  the  feventh.  Nor  is  even  this  prepa¬ 
ration  neceffary  in  the  chord  which  contains  the  fen- 
fible  note,  becaufe  then  the  diffonance  being  charade - 
riftical,  both  in  its  chord  and  in  its  mode,  the  ear  has 
fufficient  reafon  to  exped  it  :  it  accordingly  does  ex- 
ped  it,  and  recognife  it ;  nor  is  either  deceived  with  re- 
fped  to  its  chord  nor  its  natural  progrefs.  But  when 
the  feventh  is  heard  upon  a  fundamental  found  which 
is  not  effential  to.  the  mode,  it  ought  then  to  be  prepa¬ 
red,  in  order  to  prevent  all  ambiguity  ;  to  prevent  the 
ear,  whilfl  liftening  to  this  note,  from  lofing  its  train  : 
and  as  this  chord  of  the  feventh  may  be  inverted  and 
combined  in  feveral  different  manners,  from  this  arife 
likewife  a  number  of  different  ways  by  which  it  may 
feem  to  be  prepared,  which,  in  the  main,  always  iffue 
however  in  the  fame  thing. 

In  making  ufe  of  diffonances,  three  things  are  to  be 
.confidered  viz.  the  chord  which  precedes  the  diffo¬ 
nance,  that  in  which  it  is  found,  and  that  which  is  im¬ 
mediately  fubfequent  to  it.  Preparation  only  refpeds 
the  two  fir  ft  ;  for  the  third,  fee  Resolution 

When  we  would  regularly  prepare  a  difeord  in  or¬ 
der  to  arrive  at  its  chord,  we  muft  choofe  fuch  a  ca¬ 
reer  of  the  fundamental  bafs,  that  the  found  which 
forms  the  diffonance  may  he  a  protradion  into  the 
perfed  time  of  the  fame  note  which  formed  a  confo¬ 
nance  formerly  ftruck  in  the  imperfed  in  the  preceding 
chord  ;  this  is  what  we  call  fincopatmn  See  Sin  co¬ 
nation.  #  . 

From  this  preparation  two  advantages,  remit ;  viz. 
1.  That  there  is  neceffarily  an  harmonical  connection 
between  the  two  chords,  fince  that  connection  is  form¬ 
ed  by  the  diffonance  itfelf and,  2.  That;  this  diffo- 
nance,  as  it  is  nothing  elfe  but  the  continuation  of  the 
fame  found  which  had  formed  a  confonance,  becomes 
much  lefs  harfh  to  the  ear  than  it  would  have  been 
with  any  found  recently  ftruck.  Now  this  is  all  that 
we  exped  to  gain  by  preparation.  See  Cadence, 
.Discord,  and  Harmony. 

By  what  has  been  juft  faid,  it  will  appear  that  there 
is  no  other  part  peculiarly*  deftined  for.  preparing  the 
djffonance,  except  that  in  which  it  is  heard  ;  fo  that  if 
the  treble  fhall  exhibit  a  diffonance,  that  muft  be  fm- 
copated ;  but  if  the  diffonance  is  in  the  bafs,  the  bafs 
muft  be  fmcopated.  Though-  there  is  nothing  here 
but  what  is  quite  fimple,  yet  have  matters  of  mufic  mi- 
ferably  embroiled  the  whole  matter. 


Trapani 

tion. 


Some  diffonances  may  be  found  which  are  never  pre¬ 
pared  :  fuch  is  the  fixth  fuperadded :  fome  which  are  _ 
very  unfrequently  prepared  ;  fuch  is  the  diminifhed  fe¬ 
venth. 

Preparations,  in  pharmacy,  the  medicines  when 
mixed  together  in  fuch  a  manner  as  to  be  fit  for  the 
ufe  of  the  patient.  See  Pharmacy,  Part  II. 

Preparations,  in  anatomy,  the  parts  of  animal 
bodies  prepared  and  preferved  for  anatomical  ufes. 

The  manner  erf  preferving  anatomical  preparations, 
is  either  by  drying  them  thoroughly  in  the  air,  or 
putting  them  into  a  proper  liquor. 

In  drying  parts  which  are  thick,  when  the  weather 
is  warm,  care  muft  be  taken  to  prevent  putrefadion, 
fly-blows,  infeds,  &c.  This  is  eafily  done  by  the  ufe  3^ 

of  a  folution  of  corrofive  fublimate  in  fpirit  of  wine, 
in  the  proportion  of  two  drams  of  fublimate  to  a 
pound  of  fpirit :  the  part  fhould  be  moiftened  with- 
this  liquor  as  it  dries,  and  by  this  method  the  body  of 
a  child  may  be  kept  fafe  even  in  fummer.  Dried  pre- 
parations  are  apt  to  crack  and  moulder  away  in  keep¬ 
ing  ;  to  prevent  this,  th£ir  furface  fhould  be  covered 
with  a  thick  varnifh,  repeated  as  often  as  occafion  re¬ 
quires. 

Though  feveral  parts  prepared  dry  are  ufeful,  yet 
others  muft  be  fo  managed  as  to  be  always  flexible, 
and  nearer  a  natural  ftate.  The  difficulty  has  been  to 
find  a  proper  liquor  for  this  purpofe.  Dr  Monro  fays, 
the  beft  he  knows  is  a  well  redified  colourlefs  fpirit  of 
wine,  to  which  is  added  a  fmall  quantity  of  the  fpirit 
of  vitriol  or  nitre.  When  tliefe  are  properly  mixed, 
they  neither  change  their  colour  nor  the  confidence  q£ 
the  parts,  except  where  there  are  ferous  or  mucous 
liquors  contained,  in.  them.  The  brain,  even  of  a 
young  child,  In  this  mixture  grows  fo  firm  as  to  admit 
of  gentle  handling,  as  do  alfo  the  vitreous  and  cry- 
ftalline  hnmours  of  the  eye.  The  liquor  of  the  feba- 
ceous  glands  and  the  femen  are.  coagulated  by  this 
fpirit uous  mixture  ;  and  it  heightens  the  red  colour  of 
the  injedtion  of  the  blood-veffels,  fo  that  after  the  part 
has  been  in  it  a  little  time,  feveral  veflels  appear  which 
were  befor  inviftble.  If  you  will  compare  thefe  effeds 
with  what  Ruyfch  has  faid  of  his  balfam,  you  will  find 
the  liquor  above-mentioned  to  come  very  near  to  it. 

The  proportion  of  the  two  fpirits  rnuft  be  changed 
according  to  the  part  prepared.  For  the  brain  and 
humours  of  the  eye,  you  muft  put  two  drams  of  fpirit 
of  nitre  to  one  pound  of  fpirit  of  wine.  In  preferving 
other  parts  which  are  harder,  30  or  40  drops  of  the 
acid  will  be  fufficient ;  a  larger  quantity  will  make 
bones  flexible,  and  even  diftalve  them..  The  part  thus 
preferved  fhould  be  always  kept-  covered  with  the 
liquor  :  therefore,  great  care  fhould  be  taken  to  flop 
the  mouth  of  the  glafs  with  a  waxed  cork  and  a  blad¬ 
der  tied  over  it,  to  prevent  the  evaporation  of  the 
fpirit ;  fome  of  which,  notwithftanding  all  this  care, 
will  fly  off;  therefore  Trefh  muft  be  added  as  there  is 
occafion.  When  the  fpirits  change  to  a  dark  tindure, 
which  will  fometimes  happen,  they  fhould  be  poured 
off,  and  fiefh  put  in  their  room  5  but  with  fomewhat 
lefs  acid  than  at  firft. 

The  glades  which  contain -  the  preparations  fhould 
be  of  the  fineft  .fort,  and  pretty  thick ;  for  through 
fuch  the  parts  may  be  feen  very  diftindly,  and  of-  a 
•true  ^  colour,  and  the  objed  will  be  fo  magnified  as  to 

ffiow 
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prerf  fed  fl  ow  volte's  in  the  glafs  which  out  of  it  were  not  to  be  cwnltact  (  w, 

As  the  glsfs  when  filled  with  the  liquor  has  a  cer- 
.  tain  focus,  it  is  necefTary  to  keep  the  preparation  at  a 
Kroner  diftance  from  the  fide*  of  it,  which  is  eafily 
done  by  little  flicks  fuitably  placed,  or  by  fufpending 
it  by  a  thread  in  a  proper  fituation.  The  operator 
fhould  be  cautious  of  putting  his  fingers  in  this  liquor 
oftenfcr  than  is  abfolutely  necefTary ;  becauCe  it  brings 
on  a  numbnefs  on  the  ficin,  which  makes  the  fingers  unfit 
for  ary  nice  operation.  The  beft  remedy  for  this  is  to 
wafh  them  in  water  mixed  with  a  few  drops  of  oil  oi 
tartar  per  deliquium. 

Dr  Chrift.  Jac.  Trew  prefers  the  reftified  fpint  ot 
grain  for  preferring  anatomical  preparations  to  fpint  o. 

Vr»ine,  or  to  compofitions  of  alcohol,  amber,  camphor, 

&c.  becaufe  thefe  foon  change  into  a  brown  colour, 
whereas  the  fpirit  from  malt  preferves  its  limpid  ap¬ 
pearance.  When  any  part  is  to  be  prefer ved  wet, 
wafh  it  with  water  till  it  is  no  more  tin&ured.  I  he 
water  is  next  to  be  walked  away  with  fpmits,  and  then 
the  preparation  is  to  be  put  among  fpirits  in  a  glafs, 
the  mouth  of  which  is  to  be  Alofcly  covered  with  a 
glafs  head,  over  which  a  wet  bladder  and  leaf-tin  are 
to  be  tied.  Cm.  Lit.  Norhnb .  173 hfemefl*  9. 

See  alfo  Po/Ps  Anatomical  Inftni8or>  and  American 
ran  factions ^  vol  li.  p.  3^6* 

PREPENSED,  in  law,  denotes  fore-thought.  In 
which  fenfe  ive  fay  prepen  fed  malice ,  &c.  If,  when  a 
man  is  Haiti  upon  a  fudden  quarrel,  there  were  malice 
prepenfed  formerly  between  them,  it  makes  it  mur¬ 
der  ;  and,  as  it  is  called  in  fome  ftatutes,  prepenfed  mur - 
ther. 
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the  right  of  fending  ambaffaJw,  of 
creating  peers,  and  of  making  war  or  peace.  But  _J1VR 
fuch  prerogatives  as  are  incidental  bear  always  a  rela« 
tion  to  fomething  elfe,  diftinft  from  the  king’s  per- 
fon ;  and  are  indeed  only  exceptions,  in  favour  of  the 
crown,  to  thofe  general  rules  that  *re  eftablifhed  for 
the  reft  of  the  community :  fuch  as,  that  no  cofts  fhall 
be  recovered  againft  the  king  ;  that  the  king  can  ne¬ 
ver  be  a  joint  tenant ;  and  that  his  debt  fhall  be  pre¬ 
ferred  before  a  debt  to  any  of  his  fubjefts. 

Thefe  fubftantive  or  dire&  prerogatives  may  again 
be  divided  into  three  kinds :  being  fuch  as  regard, 
firft,  the  king’s  royal  character  or  dignity  ;  fecondly, 
his  royal  authority  or  power  ;  and,  laftly,  his  royal  in¬ 
come.  Thefe  are  necefTary,  to  fecure  reverence  to  his 
perfon,  obedience  to  his  commands,  and  an  affluent 
fupply  for  the  ordinary  expences  of  government ;  with¬ 
out  all  of  which  it  is  impoffible  to  maintain  the  exe- 
tive  power  in  due  independence  and  vigour. .  Yet,  ia 
every  branch  of  this  large  and  extenfive  dominion,  our 
free  conftitution  has  interpofed  fuch  feafonable  checks 
and  reftri&ions,  as  may  curb  it  from  trampling  on  thofe 
liberties  which  it  was  meant  to  fecure .  and  eftablifh. 

The  enormous  weight  of  prerogative,  if  left  to  itfelf, 

(as  in  arbitrary  governments  it  isj,  fpreads  havock  and 
definition  among  all  the  inferior  movements  :  but,  when 
balanced  and  bridled  (as  with  us)  by  its  proper  coun- 
terpoife,  timely  and  judicioufly  applied,  its  operations 
are  then  equable  and  regular  ;  it  invigorates  the  whole 
machine,  and  enables  every  part  to  anfwer  the  end  of 
its  conftrution. 

I.  Of  the  royal  dignity .  Under  every  monarchical 
eflablifflment,  it  is  necefTary  to  diftinguifh  the  prince 


PREPOSITION,  in  grammar,  one  of  the  parts  of  from  his  futafts,  not  only  by  the  outward  pomp  and 
ipevch,  being  an  Indeclinable  particle  which  yet  ferves  decorations  ot  majefty,  but  alfo  by  afcnbmg  to  hmx 
to  govern  the  nouns  that  follow  it ;  fuch  as  per,  pro,  certain  qualities  as  inherent  in  his  royal  capacity, 


propter ;  and  through,  for,  with,  & c 

F.  Buffier  allows  it  to  be  only  a  modificative  of  a 
pari  offpeech,  ferving  to  circumftantiate  a  noun. 

PREPUCE,  in  anatomy,  the  for  elk  in,  being  a  pro¬ 
longation  of  the  cutis  of  the  penis,  covering  the  gians. 
See  Anatomy,  n°  107. 

PREROGATIVE,  an  exclufive  or  peculiar  privi- 

lege.  .  .  , 

Royal  PREROGjnrF, that  fpecial  pre-eminence  which 
the  king  hath  over  and  above  all  other  perfons,  and 
out  of  the  ordinary  courfie  oF  the  common  law,  in 
right  of  his  regal  dignity.  It  fignifies  in  its  etymolo¬ 
gy  (from  pree  and  rogo)  fomething  that  is  required  or 
demanded  before,  or  in  preference  to,  all  others.  And 
•hence  it  follows,  that  it  muft  be  in  its  mature  fmgular 
and  eccentrical ;  that  it  can  only  be  applied  to  thofe 
rights  and  capacities  which  the  king  enjoys  alone  in 
corttradiftin&ion  to  others,  and  not  to  thofe  which  he 
“enjoys  in  common  with  any  of  Ins  Tubje£t$  1  for  if  once 
♦any  ©ne  prerogative  of  the  crown  could  be  held  in  com¬ 
mon  with,  the  fubje&,  it  would  ceafe  to  be  prerogative 
any  longer.  And  therefore  Finch  lays  it  down  as  a 
maxim,  Jthat  the  prerogative  is ’that  law  in  cafe  of  the 
•king,  which  is  law  in  no  cafe 'of  the  Aibjeft. 

Prerogatives  are  either  direft  or  incident  ah  The  dU 
reft  are.Tuch  pofitive  fubftantlal  parts  of  the  royal  cha¬ 
racter  and  authority,  as  are  rooted  in,  and  fpring 
from,  the  king’s  political  perfon,  confidered^  merely 
by  itfelf,  without  referen'ere  to  airy  ether  Wriiific  cir- 


-ftinft  from,  and  fuperior  to,  thofe  of  any  other  indivi¬ 
dual  in  the  nation.  For  though  a  philofophical  mind 
will  (fays  Sir  William  Blackftone)  eonfider  the  royal 
perfon  merely  as  one  man  appointed  by  mutual  confent 
-to  prefide  over  many  others,  and  will  pay  him  that  re¬ 
verence  and  duty  which  the  principles  of  fociety  de¬ 
mand  ;  yet  the  mafs  of  mankind  will  be  apt  to  grow  in¬ 
dolent  and  refra&ory,  if  taught  to  eonfider  their  prince 
as  a  man  of  no  greater  perfe&ion  than  themfelves.  The 
law  therefore  aferibes  to  the  king,  in  his  high  politi¬ 
cal  charader,  not  only  large  powers  and  emoluments, 
which  form  his  prerogative  and  revenue,  but  likewife 
certain  attributes  of  u  great  and  tranfeendent  nature  , 
by  which  the  people  are  led  to  eonfider  him  in  the  light 
of  a  fuperior  'being,  and  to  pay  him  that  awful  refpedfc 
which  may  enable  him  with  greater  cafe -to  carry  on  the 
bufinefs  of  government.  This  is  what  we  underftand 
by  the  royal  dignity ,  the  fcverzil  branches  of  which  wc 
fhall  now  proceed  to  enumerate. 

i.  And,  -firft,  the  law  aferibes  to  the  king  the  at¬ 
tribute  of  fovereignty ,  or  pre-eminency.  See  Sovs- 
RElGN TV • 

2.  “  The  law  alfe  (according  ‘to  Sir  •William 
Tlackflone)  aferibe's  to  the  king,  In  Ins  political  ca. 
pacity,  abfolutc  ferfeShn.  ‘  The  king  can  do  no 
wrong.'  Which  ancient  and  fundamental  maxim  (fays 
he)  is  ‘not  to  he  nnderftood  as  if  every  thing  tranf- 
afted  by  the  -government  was  of  courfe  jull  and  law¬ 
ful  ;  but  means  only -two  things.  Fiiftythat  whatever 

'  1  i* 
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is  exceptionable  in  the  condufl  of  public  affairs,  is 
not  to  be  imputed  to  the  king,  nor  is  he  anfwerable 
for  it  perfonally  to  his  people  :  for  this  dodtrine  would 
totally  deftroy  that  conftitutional  independence  of  the 
crown,  which  is  neceffary  for  the  balance  of  power,  in 
our  free  and  active,  and  therefore  compounded,  con- 
ftituticn.  And,  fecondly,  it  means  that  the  preroga¬ 
tive  of  the  crown  extends  not  to  do  any  injury;  it  is 
created  for  the  benefit  of  the  people,  and  therefore 
cannot  be  exerted  to  their  prejudice. — 44  The  king, 
moreover,  (he  obferves),  is  not  only  incapable  of  - do¬ 
ing  wrong,  but  even  of  thinking  wrong :  he  can  never 
mean  to  do  an  improper  thing  :  in  him  is  no  folly  or 
weaknefs.  And,  therefore,  if  the  crown  fhould  be 
induced  to  grant  any  franchife  or  privilege  to  a  fubjeft 
contrary  to  reafon,  or  in  anywife  prejudicial  to  the 
commonwealth  or  a  private  perfon,  the  .law  will  not 
fuppofe  the  king  to  have  meant  either  an  unwife  or  an 
injurious  aftion,  but  declares  that  the  king  was  de¬ 
ceived  in  his  grant;  and  thereupon  fuch  grant  is  ren¬ 
dered  void,  merely  upon  the  foundation  of  fraud  and 
deception,  either  by  or  upon  thofe  agents  whom  the 
crown  has  thought  proper  to  employ.  .For  the  law 
will  hot  caff  an  imputation  on  that  magiftrate  whom 
it  entrufts  with  the  executive  power,  as  if  he  was  ca¬ 
pable  of  intentionally  difregarding  his  truft  :  but  attri¬ 
butes  to  mere  impofition  (to  which  the  moft  perfect 
of  fublunary  beings  muff  ftill  continue  liable)  thofe 
little  inadvertencies,  which,  if  charged  on  the  will 

the  prince,  might  leffen  him  in  the  eyes  of  his  fub- 
jeds  ” 

But  this  do&rine  has  been  expofed  as  ridiculous 
and  abfurd,  by  Lord  Abingdon,  in  his  Dedication  to 
the  collective  Body  of  the  People  of  England .  44  Let  11s 
fee  (fays  he)  how  thefe  maxims  and  their  comments 
agree  with  the  conftitution,  with  nature,  with  reafon, 
with  common  fenfe,  with  experience,  with  fad,  with 
precedent,  and  with  Sir  William  Biackftone  himfelf ; 
and  whether,  by  the  application  of  thefe  rules  of  evi¬ 
dence  thereto,  it  will  not  be  found,  that  (from  the 
want  of  attention  to  that  important  line  of  diilindion 
which  the  conftitution  lias  drawn  between  the  king  of 
England  and  the  crown  of  England)  what  was  attri¬ 
buted  to  the  monarchy  has  not  been  given  to  the  mo¬ 
narchy  what  meant  for  the  klngflnp  conveyed  to  the 
king,  what  defigned  for  the  thing  transferred  to  the 
perfon,  what  intended  for  theory  applied  to  practice ; 
and  fo  in  confequence,  that  whilft  the  premiffes  (of  the 
perfedion  of  the  monarchy)  be  true,  the  concluiion 
(that  the  king  can  do  no  wrong)  be  not  falfe. 

“  And,  firtt,  in  reference  to  the  conftitution  ;  to  which 
if  this  matter  be  applied  (meaning  what  it  expreffes,  and 
if  it- do  not  it  is  unworthy  of  notice),  it  is  fubverfive  of 
a  principle  in  the  conftitution,  upon-which  the  prefer- 
vation  of  the  conftitution.  depends  ;  I  mean  the  prin¬ 
ciple  of  rejijlance ;  a  principle  which,  whilft  no  man  will 
now  venture  to  gainfay,  Sir  William  Biackftone  him¬ 
felf  admits,  4  is  jufiifiahle  to  the  perfon  of  the  prince , 
when  the  being  of  the  ftate  is  endangered,  and  the 
public  voice  proclaims  fuch  rcfiftance  neceffary ;  and 
thus,  by  fuch  admifiion,  both  difproves  the  maxim, 
and  overfets  his  own  comment  thereupon  :  for  to  fay 
that  4  the  king  can  do  no  wrong,’  and  that  4  he  is 
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jarring  contradidions  in  themfelves,  that,  until  reconci¬ 
led,  the  neceffity  of  argument  is  fufpended. 

44  With  refped  then,  in  the  next  place,  to  the  agree¬ 
ment  of  this  maxim,  and  its  comment,  with  nature,  with 
reafon,  and  with  common  fenfe,  I  fhould  have  thought 
myfelf  fufftciently  juftified  in  appealing  to  every  man’s 
own  reflection  for  decifion,  if  I  had  not  been  made 
to  underftand  that  nature,  reafon,  and  common  fenfe, 
had  had  nothing  to  do  with  either.  Sir  William  Biack¬ 
ftone  fays,  4  That  though  a  philofophical  mind  will  con- 
fider  the  royal  perfon  merely  as  one  man  appointed 
by  mutual  content  to  prefide  over  others,  and  will 
pay  him  that  reverence  and  duty  which  the  principles 
of  fociety  demand,  yet  the  mafs  of  mankind  will  be 
apt  to  grow  infolent  and  refradory  if  taught  to  confi- 
der  their  prince  as  a  man  of  no  greater  perfection  than 
themfelves  ;  and  therefore  the  law  aferibes  to  the 
king,  in  his  high  political  charader,  certain  attributes 
of  a  great  and  tranfeendent  nature,  by  which  the 
people  are  led  to  conlider  him  in  the  light  of  a  fu- 
perior  being,  and  to  pay  him  that  awful  refped  which 
may  enable  him  with  greater  eafe  to  carry  on  the  bu- 
finefs  of  government/  So  that,  in  order  to  govern 
with  greater  eafe  (which  by  the  bye  is  mere  affertion 
without  any  proof),  it  is  neceffary  to  deceive  the  mafs 
of  mankind,  by  making  them  believe,  not  only  what 
a  philofophical  mind  cannot  believe,  but  what  it  is  im- 
poffible  for  any  mind  to  believe ;  and  therefore,  in  the 
inveftigation  of  this  fubjed,  according  to  Sir  William, 
neither  nature,  reafon,  nor  common  fenfe,  can  have  any 
concern. - 

44  It  remains  to  examine  in  how  much  this  maxim  and 
its  comment  agree  with  experience,  with  fad,  with  pre¬ 
cedent,  and  with  Sir  William  Biackftone  himfelf.  And 
here  it  is  matter  of  moft  curious  fpeculation,  to  obferve 
a  maxim  laid  down,  and  which  is  intended  for .  a  rule 
of  government,  not  only  without  a  Angle  cafe  in  fup- 
port  of  it,  but  with  a  firing  of  cafes,  that  may  be  car¬ 
ried  back  to  Egbert  the  lirft  monarch  of  England,  in 
dired  oppofition  to  the  dodrine.  Who  is  the  man, 
that,  reading  the  paft  hiflory  of  this  country,  will  fhow 
us  any  king  that  has  done  no  wrong  ?  Who  is  the  read¬ 
er  that  will  not  find,  that  all  the  wrongs  and  injuries 
which  the  free  conftitution  of  this  country  has  hitherto 
fuffered,  have  been  folcly  derived  from  the  arbitrary 
meafures  of  our  kings  ?  And  yet  the  mafs  of  mankind 
are  to  look  upon  the  king  as  a  fuperior  being ;  and 
the-  maxim,  that  4  the  king  can  do  no  wrong,’  is  to 
remain  as  an  article  of  belief.  But,  without  pufhing. 
this  inquiry  any  farther,  let  us  fee  what  encourage¬ 
ment  Sir  William  Biackftone  himfelf  has  given  us  for 
our  credulity.  After  ftating  the  maxim,  and  prefent- 
ing  us  with  a  moll  lively  pjdure,  4  of  our  fovereiga 
lord  thus  all  perfect  and  Immortal ,’  what  does  he  make 
this  all-perfedion  and  immortality  in  the  end  to  come 
to  ?  His  words  are  thefe  :  4  For  when  king  Charles’s 
deluded  brother  attempted  to  enjlave  the  nation,’  {nq 
wrong  this,  to  be  fure),  4  he  found  it  was  beyond  his 
power :  the  people  both  could,  and  did,  refill  him  ;  and 
in  confequence  of  fuch  refiflance,  obliged  him  to  quit 
his  enterprife  and  his  throne  together  *  Comment, 

The  fnm  of  all  is  this  :  That  the  crown  of  England  yoi#  iTi 
and  the  king  of  England  are  diftinguifhable,  and  not  y.  433, 


and  then  to  admit  .fjmonymoufterms :  that  allegiance  is  due  *  thecrovn, 
l,atP<  refiflance  to  his  pfrfon  if  juftifiable,’  are  fuch  and  through  the  crown  to  the  hng  :  that -the  attribute. 
VioL.  XV.  Part  II.  3  ^ 
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P  VTTT  .  newer  was  given  to  future  kings  to  Prerega- 

of  the  crown  arc  fovereignty,  ^fing  cln  refofod  and  'revoke  all  afts  of  parliament  that  ihould  be 

but  that  it  does  not  therefore  follow  that  the  K  g  were  under  the  age  of  24:  but  this  . 

'  So  no  wrong.  It  is  Meed,  to-  be  adm.  ted that  n  ftatBte  Edward  VI.  c.  II.  fo  far 

hio-li  refpea  for  the  crown,  high  Tefpeft  is  alio  due  to  r  l  and  both  ftatutes  are  declared 

tlie  wearer  of  that  crown  ;  that  ,s  to  the  king  :  but  ^*e‘a^e^;ned  by  2.4  Geo.  II.  c.  24-  It  hath  alfo 
the- crown  is  to  be  preferred  to  the  king,  .  firlt  d^  ^7  prudent,  when  the  heir-apparent 

veneration  is  due  to  the  confhtution.  ,  s  ye  young,  to  appoint  a  protestor,  guardian, 

le  fuppofed  that  the  king  mill  do  no  wrong :  and  as,  to  for  l  limbed  time  :  but  the  very  neceffity  of 

prevent  this,  a  privy  council  fuch  extraordinary  provifion  is  fufficient  to  demon  Urate 

ftitution  to  affift  the  king  in  tlie  execution  g  >  ^  q{  that  of  common  law,  that  in  the 

vernment  •  fo  if  any  wrong  be  done,  thele  m  , _  .  .  ..  — 1  he  hath  no  lesral 

as  Montefquieu  expreffes  it,  ‘  may  be  examined  and 

r-ftBmtfiny  future  king  (hall  think  to  fereen  thefe 
evil  counfellors  from  the  juft  vengeance  of  tbepeopk, 
bv  becoming his  own  mtnijier  ;  and,  m  fo  do  g,  ‘ 
tie  for  his  fanftion  the  attribute  of  perfection,  lhall  ruft 
o  the  deception  of  his  being  afuperior  being,  and  cloak 
himfelf  under  the  maxim  that  the  king  can  do  no  wrong  ; 

I  fay,  in  fuch  a  cafe,  let  the  appeal  already  made  to 
the  conftitntion,  to  nature,  to  reafon,  to  “mmon  fen  e 
to  experience,  to  fad,  to  precedent,  and  to  Sir  Wil¬ 
liam  Blackftone  himfelf,  fuffice ;  and  preclude  the  ne- 
cefiity  of  any  further  remarks  from  me  (b). 


the  truth  ol  tnat  njaxim  m  ;  ;  .  ,  , 

king  is  no  minority  ;  and  therefore  he  hath  no  legal 

guardian.  See  Regent.  .  „  ,  •  .  ... 

a  A  third  attribute  of  the  king’s  majefty  is  his  pet- 
tetlitv.  The  law  aferibes  to  him,  in  his  political  capa- 
citv,  an  abfolute  immortality.  The  king  never  dies. 
Henry,  Edward,  or  George,  may  die  ;  but  tlie  king  fur- 
vives  them  all.  For,  immediately  upon  the  deceafe  o 
the  reigning  prince  in  his  natural  capacity,  his  kmglhip 
or  imperial  dignity,  by  aft  of  law,  without  any  wterreg- 
num  or  interval,  is  veiled  at  once  in  h.s  heir  5  w|io  *s,  « 
injlanti,  king  to  all  intents  and  purpofes.  And  lo  ten¬ 
der  is  the  law  of  fuppofing  even  a  poffibil.ty  death* 

that  his  natural  diifolution  is  generally  called  his  demife  , 
1  •  -/r.  „  •  •  an  exoreflion  which  figmfies 


m  JoiaoKitonc  t  .  „  that  his  natural  dilioiuuon  is  ‘  - r  S, 

ffity  of  any  further  remarks  from  me  (»)-  rggls  vd  corond>  :  an  expreffion  which  Signifies 

To  proceed  now  to  other  particulars  .  merely  a  transfer  of  property  ;  for,  as  is  obferved  in  Plow- 

termines,  that  In  the  king  can  be  no  negligence,^  ^  \ _ _  demife  of  the  crown,  we  mean 


JBlaclJi- 
Comment . 


that  in  tne  King  ^ 

laches  ;  and  therefore  no  delay  will  bar  h.s  right. 
Null  empus  oceurrit  regi,  is  the  Handing  maxim  upon 
all  occafions  :  for  the  law  intends  that  the  king  is  al¬ 
ways  bufied  for  the  public  good,  and  therefore  has  no 
leifurc  to  affert  his  right  within  the  times  limited 
fubieds.  In  the  king  alfo  can  be  no  ftain  or  corrup¬ 
tion  of  blood:  for  if  the  heir  to  the  crown  were  at¬ 
tainted  of  treafon  or  felony,  and  afterwards  the  crown 
Should  defeend  to  him  this  would  purge  the ^ttmnde 
fade.  And  therefore,  when  Henry  VII.  who  as 

earl  of  Richmond  flood  attainted,  came  to  the  crown, 

it  was  not  thought  neceffary  to  pafs  an  ad  of  parliament 
to  reverfe  this  attainder ;  becaufe,  as  Lord  B*~n 


merely  a  transier  ot  property  ,  iui, 

Ten,  when  we  fay  the  demife  of  the  crown  we  mean 
onlv,  that,  in  confequence  of  the  difumoti  of  the  king  s 
body-natural  from  his  body-politic,  the  kingdom  is  re¬ 
ferred  or  demifed  to  liis  focceffor,  and  fo  the  royal  dig¬ 
nity  remains  perpetual.  Thus,  too,  when  Edward  tlie 
fourth,  in  the  tenth  year  of  his  reign,  was  driven  fio 
his  throne  for  a  few  months  by  the  houfe  of  Lancaftei, 
this  temporary  transfer  of  his  dignity  was  denominated 
his  demife  ;  and  all  procefs  was  held  to  be  difeontinued,. 
as  upon  a  natural  death  of  the  king. 

II  We  are  next  to  confider  thofe  branches  of  the 
royal' prerogative  which  inveft  this  our  fovere.gn  lord. 
with  a  number  of  authorities  and  powers ;  m  the  exertion 

1  C*  C*  /I _ i-k  /-V  AVAyillf  1  XTP  TIP  OT  CTO\ 


it  was  not  tnougui  -  r---  Bacon  in  with  a  number  ot  authorities  auu  r  ^. . ,  . . . 

to  reverfe  this  attainder ;  becaufe,  ^  Lord  Bacon  whereof  conflfts  the  executive  part  of  government.  This 
his  hiftory  of  that  prince  informs  us,  it  was  agreed  t  ^  placed  ;n  a  Angle  hand  by  the  Br.t.ih  conftitu- 

the  affumption  of  the  crown  had  at  once  PurSed  {  ;  fJ  Pthe  fake  Gf  unanimity,  ftrength,  and  difpatcli- 

tainders.  Neither  can  the  king,  in  judgment-  of ^law  tmn,Jor  ^  hands,  it  would  be  fubjeft  to. 

as  king,  ever  be  a  minor  or  under  age  ;  and  ther«°  ^ .  many  wills,  if  difunited  and  drawing  differ- 

his  royal  grants  and  affents  to  afts  of  parham  >1  ^  Y  create  weaknefs  in  a  government ;  and  to  unite 

faiS  By  aTie,  indeed!  28  thofe  feveral  wills,  and  reduce  them  to  one,  is  a  work  of 


(a)  Except  the  parliament,  which  is  the  “^fo.Tut  a’re^ound^  foro  confefentit  to  advife  the 

the  hereditary  counfellors  of  tlie  crown,  "‘  ^^eSouufcl  than  the  privy  council.  Any  other  coun- 

kmg  for  the  "public  good,  the  conft.tution  know,  of  as  the  initial  letters  of  thefe  names  ex- 

fel,  like  Clifford,  Arlington,  Buckingham,  AWey.  L  ^  dB  f  ki  f  the  Jofs  of  power  in  the  grand 

prefs,  is  a  CABAL,  and  as  fuch  fbould  be  lupprellea.  privy-council,  is.foon  recontrafted  into  a 

council  of  lords,  fays,  “  The  fenfe  o  a  e  one  ^  .  which  many  times  brings  damage  to  the  public,  and 

cabinet-council,  and  laft  of  all  lnto  3 £^°Jces  .  partly  for  want  of  maturity,  but  principally  through-  the  pro- 
both  themfehes  and  kings  into  extreme  preap  ,  P  Y  ag  walk  inJthem.»  Pol.  Difc.  part  2.  p.  201. 

vidence  of  God  over-ruling  irregular  courfes  tc  th ^  h  U ^  Hen  nI  Edward.  II.  Richard.  II. 

(b)  For  experience,  faft,  and  precedent,  Jee  g  h  it  isfaid,  “  that  this  grand  affembly  (meaning 

Charles  I.  and  James  II.  See  alfo  ^  government  of  God’s  people  how  they  may 

the  now  parliament,  or  then  Witten  g  )  them  according  to  the  cuftoms  and  laws;  and  more 

be  k«p.  L.  t™,  ft.  »  ,u?,  3»».  B.con  .dd,  .hi.  not.  ,  “  A.  .h» 

»4 "« “»• » ,htir ,i“"  ^ ^ ”* 
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Preroga-  more  time  and  delay  than  the  exigencies  of  (late  will  af- 
tivc>  ford.  The  king  of  England  is  therefore  not  only  the 

4t*n  /-™i  ■  but  properly  the  foie,  magistrate  of  the  nation  ; 

all  others  acting  by  commiftion  from,  and  in  due  fubor- 
dination  to,  him  :  in  like  manner  as,  upon  the  great  re¬ 
volution  in  the  Roman  ftate,  all  the  powers  of  the  an¬ 
cient  magistracy  of  the  commonwealth  were  concentered 
in  the  new  emperor  $  fo  that,  as  Gravina  expreffes  it,  in 
fjjjs  unius  pet fona  veteris  ret  public a  vis  atque  majejlas  per 
cumulates  magiftratuum  potejlates  exprimebatur . 

In  the  exertion  of  lawful  prerogative  the  king  is  held 
to  be  abfolute ;  that  is,  fo  far  abfolute,  that  there  is  no 
legal  authority  that  can  either  delay  or  refill  him.  He 
may  reject  what  bills,  may  make  what  treaties,  may  coin 
what  money,  may  create  what  peers,  may  pardon  what 
offences,  he  pleafes  :  unlefs  where  the  constitution  hath 
exprefsly,  or  by  evident  confequence,  laid  down  fomq 
exception  or  boundary  ;  declaring,  that  thus  far  the  pre¬ 
rogative  Shall  go  and  no  farther*  For  otherwife  the 
power  of  the  crown  would  indeed  be  but  a  name  and  a 
Shadow,  inefficient  for  the  ends  o’f  government,  if,  where 

Btaclfl.  *tg  jurifch£Hon  is  clearly  eShablifhed  and  allowed,  any 

Comment,  man  or  body  Qf  men  were  permitted  to  difobey  it,  in 
the  ordinary  courfe  of  law :  we  do  not  now  fpeak  of 
thofe  extraordinary  recourfes  to  the  firil  principles,  which 
are  necefiary  when  the  contracts  of  fociety  are  in  danger 
of  diffolution,  and  the  law  proves  too  weak  a  defence 
again  SI  the  violence  of  fraud  or  oppreffion.  And  yet 
the  want  of  attending  to  this  obvious  diftinCtion  has  oc- 
cafioned  thefe  doCtrines,  of  abfolute  power  in  the  prince 
and  of  national  refinance  by  the  people,  to  be  much 
mifunderftood  and  perverted,  by  the  advocates  for  Slave¬ 
ry  on  the  one  hand,  and  the  demagogues  of  faction  on  the 
other.  The  former,  obferving  the  abfolute  fevereignty 
and  tranfeendent  dominion  of  the  crown  laid  down  (as 
it  certainly  is)  moil  Slrongly  and  emphatically  in  our 
law-books  as  well  as  our  homilies,  have  denied  that  any 
cafe  can  be  excepted  from  fo  general  and  pofitive  a  rule  ; 
forgetting  how  impofiible  it  is,  in  any  practical  .  fyftem 
of  laws,  to  point  out  beforehand  thofe  eccentrical  re¬ 
medies,  which  the  fudden  emergence  of  national  diftrefs 
may  dictate,  and  which  that  alone  can  juftify.  On  the 
other  hand,  over-zealous  republicans,  feeling  the  abfurd- 
ity  of  unlimited  paffive  obedience,  have  fancifully  (or 
fometimes  faCtiouily)  gone  over  to  the  other  extreme  : 
and,  becaufe  refinance  is  juflifiable  to  the  ]5erfon  of  the 
prince  when  the  being  of  the  Hate  is  endangered,  and 
the  public  voice  proclaims  fuch  refillance  necefiary,  they 
have  therefore  allowed  to  every  individual  the  right  of 
determining  this  expedience,  and  of  employing  private 
force  to  refill  even  private  oppreffion.  A  ddCtrine  pro¬ 
ductive  of  anarchy,  and  (in  confequence)  equally  fatal 
to  civil  liberty  as  tyranny  itfelf.  For  civil  liberty,  right¬ 
ly  understood,  confifts  in  protecting  the  rights  of  indi¬ 
viduals  by  the  united  force  of  fociety  :  fociety  cannot 
be  maintained,  and  of  courfe  can  exert  no  protection, 
without  obedience  to  fome  fovereign  power  ;  and  obedi¬ 
ence  is  an  empty  name  ,  if  every  individual  has  a  right 
to  decide  how  far  he  himfelf  Shall  obey. 

In  the  exertion,  therefore,  of  thofe  prerogatives  which 
the  law  has  given  him,  the  kjng  is  irrefiftible  and  ab¬ 
folute,  according  to  the  forms  of  the  constitution.  And 
yet,  if  the  confequence  of  that  exertion  be  manifestly  to 
the  grievance  or  dishonour  of  the  kingdom,  the  parlia¬ 
ment  will  call  his  advifers  to  a  juft  and  fevere  account* 
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For  prerogative  confifting  (as  Mr  Locke  has  well  defined  Preroga- 
it)  in  the  diferetionary  power  of  aCting  for  the  public  tiyc’ 
good  wrhere  the  pofitive  laws  are  Silent,  if  that'  difere-  v 
tionary  power  be  abufed  to  the  public  detriment,  fuch 
prerogative  is  exerted  in  an  unconstitutional  manner. 

Thus  the  king  may  make  a  treaty  with  a  foreign  ftate, 
which  Shall  irrevocably  bind  the  nation  ;  and  yet,'  when 
fuch  treaties  have  been  judged  pernicious,  impeachments 
have  purfued  thofe  ministers  by  whofe  agency  or  advice 
they  were  concluded. 

The  prerogatives  of  the  crown  (in  the  fenfe  under 
which  we  are  now  confi dering  them)  refpeCt  either  this 
nations  intercourfe  with  foreign  nations,  or  its  own  do¬ 
mestic  government  and  civil  polity. 

With  regard  to  foreign  concerns ,  the  king  is  the  dele¬ 
gate  or  reprefentative  of  his  people.  It  is  impoSfible 
that  the  individuals  of  a  ftate,  in  their  collective  capaci¬ 
ty,  can  tranfaCt  the  affairs  of  that  ftate  with  another 
community  equally  numerous  as  themfclves.  Unanimi¬ 
ty  muft  be  wanting  to  their  meafures,  and  Strength  to 
the  execution  of  their  counfels.  In  the  king  therefore, 
as  in  a  centre,  all  the  rays  of  his  people  are  united,  and 
form  by  that  union  a  confiftency,  fplendor,  and  power, 
that  make  him  feared  and  refpeCted  by  foreign  poten¬ 
tates  ;  who  would  fcruple  to  enter  into  any  engagement, 
that  muft  afterwards  be  revifed  and  ratified  by  a  popular 
affembly.  What  is  done  by  the  royal  authority,  'with, 
regard  to  foreign  powers,  is  the  aCt  of  the  whole  nation ; 
what  is  done  without  the  king’s  concurrence,  is  the  aCt 
only  of  private  men.  And  So  far  is  this  point  carried 
by  our  law,  that  it  hath  been  held,  that  Should  all  the 
fubjeCts  of  England  make  wrar  wTith  a  king  in  league 
with  the  king  of  England,  without  the  royal  affent,  fuch 
war  is  no  breach  of  the  league*  And,  by  the  Statute 
2  Hen.  V.  c.  6.  any  fubjeCt  committing  aCts  of  hosti¬ 
lity  upon  any  nation  in  league  with  the  king,  was  de¬ 
clared  to  be  guilty  of  high  treafon  :  and,  though  that 
aCt  was  repealed  by  the  Statute  20  Hen.  VI.  c.  IK 
fo  far  as  relates  to  the  making  this  offence  high  trea¬ 
fon,  yet  Still  it  remains  a  very  great  offence  againft  the 
law  of  nations,  and  punishable  by  our  laws,  either  ca¬ 
pitally  or  otherwife,  according  to  the  circumftances  of 
the  cafe. 

1.  The  king  therefore,  confidered  as  the  reprefen¬ 
tative  of  his  people,  has  the  foie  power  of  fending  ain- 
baffadors  to  foreign  States,  and  receiving  ambaffadors 
at  home. 

2.  It  is  alfo  the  king’s  prerogative  to  make  treaties, 
leagues,  and  alliances,  with  foreign  States  and  princes. 

For  it  is,  by  the  law*  of  nations,  effential  to  the  goodnefs 
of  a  league,  that  it  be  made  by  the  fovereign  power ; 
and  then  it  is  binding  upon  the  whole  community:  and 
in  Britain  the  fovereign  power,  quoad  hoc ,  is  vefted  in 
the  perfon  of  the  king.  Whatever  contracts  therefore 
he  engages  in,  no  other  power  in  the  kingdom  can  le¬ 
gally  delay,  refill,  or  annul  And  yet,  left  this  pleni¬ 
tude  of  authority  Should  be  abufed  to  the  detriment  of 
the  public,  the  constitution  (as  wras  hinted  before)  hath 
here  interpofed  a  check,  by  the  means  of  parliamentary 
impeachment,  for  the  punishment  of  fuch  ministers  as 
from  criminal  motives  advife  or  conclude  any  treaty, 
which  Shall  afterwards  be  judged  to  derogate  from  the 
honour  and  intereft  of  the  nation. 

3.  Upon  the  fame  principle  the  king  has  alfo  the 
foie  prerogative  of  making  war  and  peace.  For  it  is 

3  Q^2  .  held 


[  491  1 


P  R  E  [  492  3 

held  by  all  the'writers  on  the  law  of  nature  and  nations,  in  due  form 
that  the  right  of  making  war,  which  by  nature  fubfift- 
ed  in  every  individual,  is  given  up  by  all  private  perfons 
that  enter  into  fociety,  and  is  veiled  in  the  fovereign 
power :  and  this  right  is  given  up,  not  only  by  indi¬ 
viduals,  but  even  by  the  entire  body  of  people  that  are 
under  the  dominion  of  a  fovereign.  It  would  indeed  be 
extremely  improper,  that  any  number  of  fubjedls  fhould 
have  the  power  of  binding  the  fupreme  magiitrate,  and 
putting  him  againft  his  will  in  a  ftate  of  war.  Whatever 
hoililities,  therefore,  may  be  committed  by  private  ci¬ 
tizens,  the  ftate  ought  not  to  be  affected  thereby  ;  un- 
lefs  that  fhould  juftify  their  proceedings,  and  thereby 
become  partner  in  the  guilt.  And  the  reafon  which 
is  given  by  Grotius,  why,  according  to  the  law  of  na¬ 
tions,  a  denunciation  of  war  ought .  always  to  precede 
the  actual  commencement  of  hoililities,  is  not  fo  much 
that  the  enemy  may  be  put  upon  his  guard  (which  is 
matter  rather  of  magnanimity  than  right),  but  that  it 
may  be  certainly  clear  that  the  war  is  not  undertaken 
by  private  perfons,  but  by  the  will  of  the  whole  com¬ 
munity  ;  whofe  right  of  willing  is  in  this  cafe  transfer¬ 
red  to  the  fupreme  magiftrate  by  the  fundamental  laws 
of  fociety.  So  that,  in  order  to  make  a  war  completely  ef- 
fedlual,  it  is  necelfary  with  us  in  Britain  that  it  be  pub¬ 
licly  declared  and  duly  proclaimed  by  the  king’s  autho¬ 
rity  ;  and  then,  all  parts  of  both  the  contending  nations, 
from  the  higheft  to  the  lowell,  are  bound  by  it.  And 
wherever  the  right  reticles  of  beginning  a  national  war, 
there  alfo  mull  refide  the  right  of  ending  it,  or  the 
power  of  making  peace.  And  the  fame  check  of  par¬ 
liamentary  impeachment,  for  improper  or  inglorious 
condudl,  in  beginning,  condndling,  or  concluding  a  na¬ 
tional  war,  is  in  general  fufficient  to  rellrain  the  minillers 
of  the  crown  from  a  wanton  or  injurious  exertion,  of  this 
great  prerogative. 

4.  But,  as-  the  delay  of  making  war  may  fometimes 
be  detrimental  to  individuals  who  have  fuffered  by  de¬ 
predations  from  foreign  potentates,  our  laws  have  in 
fome  refpe&s  armed  the  fubjedl  with  powers  to  impel 
the  prerogative ;  by  directing  the  minillers  of  the  crown 
to  iffue  letters  of  marque  and  reprifal  upon  due  demand: 
the  prerogative  of  granting  which  is  nearly  related  to, 
and  plainly  derived  from,  that  other  of  making .  war  ; 
this  being  indeed  only  an  incomplete  Hate  of  hoililities, 
and  generally  ending  in  a  formal  denunciation  of  war. 

Thefe  letters  are  grantable,  by  the  law  of  nations,  when¬ 
ever  the  fubjedls  of  one  ftate  are  oppreffed  and  injured 
by  thofe  of  another,  and  juftice  is  denied  by  that  ftate 
to  which  the  oppreffor  belongs.  In  this  cafe,  letters  of 
marque  and  reprifal  (words  in  themfelves  fynonymous, 
and  fignifying  a  taking  in  return)  may  be  obtained,  in 
order  to  feize  the  bodies  or  goods  of  the  fubjedls  of  the 
offending  ftate,  until  fatisfadlion  be  made,  wherever  they 
happen  to  be  found.  And  indeed  this  cuftom  of  repri- 
fals  feems  dilated  by  nature  herfelf;  for  which  reafon 
we  find  in  the  moft  ancient  times  very  notable  inftances 
of  it.  But  here  the  neceflity  is  obvious  of  calling  in  the 
fovereign  power,  to  determine  when  reprifals  may  be 
made;  elfe  every  private  fufferer  would  be  a  judge  fa  his 
own  caufe.  In  purfuance  of  which  principle,  it  is 
with  us  declared  by  the  ftatute  4  Hen.  V.  c.  7.  that 
if  any  fubjedls  of  the  realm  are  opprefled  in  time  of 
truce  by  any  foreigners,  the  king*  will  grant  marque 
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to  all  that  feel  themfelves  grieved. 

Marque. 

5.  Upon  exadlly  the  fame  reafon  Hands  the  preroga« 
tive  of  granting  fafe-condudts  ;  without  which,  by  the 
law  of  nations,  no  member  of  one  fociety  lias  a  right  to 
intrude  into  another.  And  therefore  Fuffendorf  very 
juftly  refolves,  that  it  is  left  in  the  power  of  all  Hates 
to  take  fuch  meafures  about  the  admifiion  of  ftrangers 
as  they  think  convenient;  thofe  being  ever  excepted 
who  are  driven  on  the  coafts  by  neceflity,  or  by  any 
caufe  that  deferves  pity  or  compafflon.  Great  tender-  . 
nefs  is  Ihown  by  our  laws,  not  only  to  foreigners  in 
diftrefs  (fee  Wreck),  but  with  regard  alfo  to  the  ad-  . 
million  of  ftrangers  who  come  fpontaneoufly :  for  fb 
long  as  their  nation  cohtinues  at  peace  with  ours,  and 
they  themfelves  behave  peaceably,  they  are  under  the 
king’s  protedlion  ;  though  liable  to  be  lent  home  when¬ 
ever  the  king  fees  occafion.  But  no  fubjedl  of  a  na¬ 
tion  at  war  with  us  can,  by  the  law  of  nations,  come 
into  the  realm,  nor  can  travel  himfelf  upon  the  high  feas, 
or  fend  his  goods  and  merchandize  from  one  place  to 
another,  without  danger  of  being  feized  by  our  fubjedls, 
unlefs  he  has  letters  of  fafe-condudl ;  which,  by  divers 
ancient  ftatutes,  muft  be  granted  under  the  king’s  great 
feal  and  inrolled  in  chancery,  or  elfe  they  are  of  no  eftedlj 
the  king  being  fuppofed  the  beft  judge  of  fuch  emer¬ 
gencies,  as  may  deferve  exception  from  the  general  law 
of  arms.  But  paffports-  under  the  king’s  Tign-manual, 
or  licences  from  his  ambafladors  -  abroad,  are  now  more 
ufually  obtained,  and  are  allowed  to  be  of  equal  validity.’ 

Thefe  are  the  principal  prerogatives  of  the  king  re- 
fpedling  this  nation’s  intercourfe  with  foreign  nations ; 
in  all  of  which  he  is  confidered  as  the  delegate  or  re-' 
prefentative  of  his  people.  But  in  domeftic  affairs,  he 
is  confidered  in  a  great  variety  of  cliaradlers,  and  from 
thence  there  arifes  an  abundant  number  of  other  pre¬ 
rogatives. 

1 .  He  is  a  conftituent  part  of  the  fupreme  legifla^ 
tive  power;- and,  as  fuch,  has  the  prerogative  of  re- 
jedling  fuch  pravifions  in  parliament  as  he  judges  im¬ 
proper  to  be  palled.  The  expediency  of  which  confti-> 
tution  has  before  been  evinced  at  large  under  the  article' 
Parliament.  We  fhall  only  farther  remark,  that  the 
king  is  not  bound  by  any  adl  of  parliament,  unlefs  he  - 
be  named  therein  by  fpecial  and  particular  words.  The 
moft  general  words  that  can  be  devifed  (any  perfon  or 
perfons,  bodies  politic,- or  coiporate,  &c.)  affedl  not 
him  in  the  leaft,  if  they  may  tend  to  reftrain  or  diminilh 
any  of  his  rights  or  interefts.  For  it  would  be  of  moft 
mifehievous  confequence  to  the  public,  if  the  ftrength' 
of  the  executive  power  were  liable  to  be  curtailed, 
without  its  own  exprefs  confent,  by  conftru&ions  and* 
implications  of  the  fubjedl.  Yet,  where  an  adl  of  par¬ 
liament  is  exprefsly  made  for  the  prefervation  of  public 
rights  and  the  fupprefiton  of  public  wrongs,  and  does 
not  interfere  with  the  eftabliflied  rights  of  the  crown, 
it  is  find  to  be  binding  as  well  upon  the  king  as  upon 
the  fubjedl :  and,  likewife,  the  king  may  take  the  be¬ 
nefit  of  any  particular  adl,  though  he  be  not  efpecially 
named.. 

2.  The  king  is  confidered,  in  the  next  place,  as  the 
generaliflimo,  or  the  firft  in  military  command,  within 
the  kingdom.  The  great  end  of  fociety  is  to  protedl 
the  weaknefs  of  individuals  by  the  united  ftrength  of 
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Pre^oga-  the  community ;  and  the  principal  ufe  of  government 
tive  is  to  direft  that  united  ftrength  in  -the  belt  and  moft  ef- 
fe&ual  manner,  to  anfwer  the  end  propofed.  Monar¬ 
chical  government  is  allowed  to  be  the  fitteft  of  any  for 
this  purpofe  :  it  follows  therefore,  from  the  very  end  of 
its  inftitution,  that  in  a  monarchy  the  military  power 
mull;  be  trufled  in  the  hands  of  the  prince. 

In  this  capacity,  therefore,  of  general  of  the  king- 
dom,  the  king  has  the  foie  power  of  railing . and  regula¬ 
ting  fleets  and  armies.  The  manner  in  which  they  are 
railed  and  regulated  is  explained  under  tlie  article  Mi¬ 
litary  State .  We  are  now  only  to  confider  the  prero¬ 
gative  of  enlifting  and  of  governing  them :  which  in¬ 
deed  was  difputed  and  claimed,  contrary  to  all  reafon 
and  precedent,  by  the  long  parliament  of  king  Cha.  I. ; 
but,  upon  the  reftoration  of  his  fon,  was  folemnly  de¬ 
clared  by  the  ftatute  13  Charles  II.  c.  6.  to  be  in  the 
king  alone  :  for  that  the  foie  fupreme  government  and 
command  of  the  militia  within  all  his  majefty’s  realms 
and  dominions,  and  of  all  forces  by  fea  and  land,  and 
•of  all  forts  and  places  of  ftrength,  ever  was  and  is  the 
undoubted  right  of  his  majefty,  and  his  royal  predecef- 
fors,  kings  and  queens  of  England ;  and  that  both  or 
either  houfe  of  parliament  cannot,  nor  ought  to,  pretend 
to  the  fame. 

This  ftatute,  it  is  obvious  to  obferve,  extends  not 
only  to  fleets  and  armies,  but  alfo  to  forts  and  other 
places  of  ftrength  within  the  realm ;  the  foie  preroga¬ 
tive,  as  well  of  erecting,  as  manning  and  governing  of 
which,  belongs  to  the  king  in  his  capacity  of  general 
ef  the  kingdom  :  and  all  lands  were  formerly  fubjed  to 
a  tax,  for  building  of  caftles  wherever  the  king  thought 
proper.  This  was  one  of  the  three  things,  from  con¬ 
tributing  to  the  performance  of  which  no  lands  wer? 
exempted,  and  therefore  called  by  the  Anglo-Saxons 
the  trinoda  necejjitas  ;  fc .  pontis  reparation  arcis  conftruBio , 
et  expeditio  contra  hoflem.  And  this  they  were  called 
upon  to  do  fo  often,  that,  as  Sir  Edward  Coke  from  M. 
Paris  allures  us,  there  were  in  the  time  of  Henry  II. 
1 1 15  caftles  fubfifting  in  England.  The  inconvenien- 
cies  of  which,  when  granted  out.  to  private  fubjeds,  the 
lordly  barons  of  thofe  times,  were  feverely  felt  by  the 
whole  kingdom  ;  for,  as  William  of  Newburgh  remarks 
in  the  reign  of  king  Stephen,  erant  in  Anglia  quodammo - 
do  tot  regeSf  vel  potius  tyrannic  quot  domini  cajlellorum  ; 
but  it  was  felt  by  none  more  feiifibly  than  by  two  fuc- 
ceeding  princes,  king  John  and  king  Plenty  III.  And 
therefore,  the  greateft  part  of  them  being  demolifhed 
in  the  baron’s  wars,  the  kings  of  after  times  have  been 
very  cautious  of  fuffering  them  to  be  rebuilt  in  a  forti¬ 
fied  manner:  and  Sir  Edward  Coke  lays  it  down,  that 
no  fubjed  can  build  a  caftje,  or  houfe  of  ftrength  im- 
battled,  or  other  fortrefs  defenfibk,  without  the  licence 
of  the  king;  for  the  danger  which  might  enfue,  if  every 
man  at  his  pleafure  might  do  it. 

It  is  partly  upon  the  fame,,-  and  partly  upon  a  ftfeal 
foundation,  to  fecure  his  marine  revenue,  that  the  king 
has  the  prerogative  of  appointing  ports  and  havens,  or 
fuch  places  only,  for  perfons  and  merchandize  to  pafs 
into  and  out  of  the  realm,  as  he  in  his  wifdom  fees  pro¬ 
per.  By  the  feodal  law,  all  navigable  rivers  and  havens 
were  computed  among  the  regalia,  and  were  fubjed  ter 
the  fovereign  of  the  ftate.  '  And  in  England  it  hath  al- 
ways  been  held,  that  the  king  is  lord  of  the  whole  fhore, 
and  particularly  is  the  guardian  of  the  ports  and  havens. 


which  are  the  inlets  and  gates  of  the  re^lm :  and  there-  Preroga.- 
fore,  fo  early  as  the  reign  of  king  John,  we  find  {hips  tlVC* 
feized  by  the  king’s  officers  for  putting  in  at  a  place  '  v 
that  was  not  a  legal  port.  Thefe  legal  ports  were  un¬ 
doubtedly  at  firft  affigned  by  the  crown  ;  fince  to  each 
of  them  a  court  of  portmote  is  incident,  the  jurifdidion 
of  which  muft  flow  from  the  royal  authority  ;  the  great 
ports  of  the  fea  are  alfo  referred  to,  as  well  known  and 
eftablifhed,  by  ftatute  4  Hen.  IV.  c.  20.  which  prohi¬ 
bits  the  landing  elfewhere  under  pain  of  confifcation  : 
and  the  ftatute  1  Eliz.  c.  1 1.  recites, 'that  the  franchife 
of  lading  and  difeharging  liad  been  frequently  granted 
by  the  crown. 

But  though  the  king  had  a  power  of  granting  the 
fianchife  of  havens  and  ports,  yet  he  had  not  the  power 
of  refumption,-  or  of  narrowing  and  confining  their  li¬ 
mits  when  once  eftabliftied ;  but  any  perfon  had  a  right 
to  load  or  difeharge  his  mercliandife  in- any  part  of  the 
haven  :  whereby  the  revenue  of  the  cuftom  was  much 
impaired  and  diminifhed,  by  fraudulent  landings  in  ob-  • 
feure  and  private  corners.  This  occafloned  the  ftatutes 
of  1  Eliz.  c.  11.  and  13  and  14  Car.  II.  c.  II.  §  14. 
which  enable  the  crown  by  commiffion,  to  afeertain  the 
limits  of  all  ports,  and  to  affign  proper  wharfs  and 
quays  in  each  port,  for  the  exclulive  landing  and  loading*  • 
of  merchandife. 

The  ere&ion  of  beacons,  light-houfes,  and  fea-marks, 
is  alfo  a  branch  of  the  royal  prerogative  :  whereof  the- 
firft  was  anciently  ufed  in  order  to  alarm  the  country, 
in  cafe  of  the  approach  of  an  enemy  ;  and  all  of  them 
are  flgnally  ufeful  in  guiding  and  preferving  veflels  at 
fea  by  night  as  well  as  by  day.  See  Beacon. 

3.  Another  capacity  in  which  the  king  is  confidered 
in  domeftic  affairs,  is  as  the  fountain  of  juftice  and  gene¬ 
ral  confervator  of  the  peace  of  the  kingdom.  See  the 
article  Fountain  of  Justice* 

4.  The  king  is  likewife  the  fountain  of  honour,  of 
office,  and  of  privilege  :  and  this  in  a  different  fenfe 
from  that  wherein  he  is  ftyled  the  fountain  of  juftice;  for 
here- he  is  really  the  parent  of  them.--  See  the  articles 
Fountain  of  Justice  and  Fountain  of  Honour. 

5.  Another  light,  in  which  the  laws  of  England 
confider  the-  king  with  regard  to  domeftic  concerns,  is  as  r 
the  arbiter  of  commerce.-  By  commerce,  we  at  prefent 
mean  domeftic  commerce  only ;  for  the  king’s  preroga¬ 
tive  with  regard  to  which,  fee  Regulation  of  Weights 
and  Meafures ,  Money,  &c. 

6.  The  king  is,  laftly,  confidered  by  the  laws  of 
England  as  the  head  and  fupreme  governor  of  the  na¬ 
tional  church. 

To  enter  into  the  reafons  upon  which  this  prerogative 
is- founded  is  matter  rather  of  divinity  than  of  law.  We 
fhall  therefore  only  obferve ,  that  by  ftatute  26  Hen.  * 

VIII.  c.  1.  (reciting  that 'the  king’s  majefty  juftly  and 
rightfully  is  and  ought  to  be  the  fupreme  head  of  the 
church  of  England  ;  and  fo  had  been  recogniied  by  the 
clergy  of  that  kingdom  in  their  convocation)  it  is  enabl¬ 
ed,-  that -the  king  fhall  be  reputed  the  only  fupreme 
head  in  earth  of  the  church  of  England ;  ..and  fhall  have,  .- 
annexed  to  the  imperial  crown  of  this  realm,  as  well  the 
title  and  ftyle  thereof,  as-  all  jurifdi&ions,  authorities,  ? 
and  commodities,  to-the  faid  dignity  of  fupreme  head 
of  the  church  appertaining.  And  another  ftatute  to 
the  fame  purport  was  made,  1  Eliz.  c.  1 . 

In  virtue  of  this  authority  the  king  convenes,  pro-' 
r  rtguesj  - 
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Vwro. t*-  rogues,  reflnuns,  regulates,  and  diflbU-es,  all  ecclefiaftN 
tive  cal  fynods  or  convocations.  I  his  was  an  inherent  pre¬ 
rogative  of  the  crown  long  before  the  time  of  Henry 
Vi II.  as  appears  by  the  ftatute  8  Hen.  VI.  c.  I.  and 
the  many  authors,  both  lawyers  and  hiftonans,  vouched 
by  Sir  Edward  Coke.  So  that  the  ftatute  25  Hen. 
VIII.  c.  19.  which  reftrains  the  convocation  from  ma¬ 
king  or  putting  in  execution  any  canons  repugnant  to 
the  king’s  prerogative,  or  the  laws,  cuftoms,  and  ita- 
tutes  of  the  realm,,  was  merely  declaratory  of  the  old 
common  law:  that  part  of  it  only  being  new,  which 
makes  the  king’s  royal  affent  actually  mceflary  to  the 
validity  of  every  canon.  The  convocation  or  eccldialti- 
cal  fynod,  in  England,  differs  confiderably  in  its  confti- 
tution  from  the  fynods  of  other  Chr.ftian  kingdoms : 
thofe  conlifting  wholly  of  bifhops  ;  whereas  in  England 
the  convocation  is  the  miniature  of  a  parliament,  where¬ 
in  the  archbifhop  prefides  with  regal  ftate  ;  the  upper 
houfe  of  bifhops  reprefents  the  houfe  of  lords ;  and  the 
lower  houfe,  compofed  of  reprefentatives  of  the  feveral 
diocefes  at  large,  and  of  each  particular  chapter  therein, 
refembles  the  houfe  of  commons  with  its  knights  ot  the 
ihire  and  burgeffes.  This  conftitution  is  faid  to  be  ow¬ 
ing  to  the  policy  of  Edward  I.  who  thereby  at  one  and 
the  fame  time  let  in  the  inferior  clergy  to  the  privileges 
of  forming  ecclefiaftical  canons  (which  before  they  had 
not),  and  alfo  introduced  a  method  of  taxing  ecclefiafti¬ 
cal  benefices,  by  confent  of  convocation. 

From'this  prerogative  alfo,  of  being  the  head  ot  the 
church,  arifes  the  king’s  right  of  nomination  to  vacant 
bifhoprics,  and  certain  other  ecclefiaftical  preferments. 

As  head  of  the  church,  the  king  is  likewife  the  der¬ 
nier  refort  in  all  ecclefiaftical  caufes  ;  an  appeal  lying 
ultimately  to  him  in  chancery  from  the  fentence  of  every 
ecclefiaftical  judge :  which  right  was  reftored  to  the 
crown  by  ftatute  25  Hen.  VIII.  c.  9. 

III.  The  king’s  fifeal  prerogatives,  or  fucli  as  regard 
■his  revenue.  See  the  article  Revenue. 

PRRROGATit't.-Cowty  an  Englifh  court  eftablifhed  tor 
the  trial  of  all  teftamentary  caufes,  where  the  deceafed 
hath  left  bona  notabilia  within  two  different  diocefes. 
In  which  cafe  the  probate  of  wills  belongs  to  the  arch¬ 
bifhop  of  the  province,  by  way  of  fpecial  prerogative. 
And  all  cacrfes  relating  to  the  wills,  admimftrations,  or 
legacies  of  fuch  perfons,  are  originally  Cognizable  here¬ 
in,  before  a  judge  appointed  by  the  archbifhop,  called 
the  judge  of  the  prerogative-court ;  from  whom  an  appeal 
lies  by  ftatute  25  Hen.  VIII.  c.  19.  to  the  king  in 
chancery,  inftead  of  the  pope  as  formerly. 

PRESAGE,  in  antiquity,  denotes  an  augury,  orfign 
of  fome  future  event;  which  was  chiefly  taken  from  the 
.  flight  of  birds,  the  entrails  of  victims,  &c.  See  Augu¬ 
ry  and  Aruspices.  . 

PRESBURG,  the  capital  of  the  kingdom  ot  Eovr- 
er  Hungary,  called  by  the  inhabitants  Pofony  and  Pre- 
fporen,  fituated  on  the  Danube,  about  46  miles  eaft  from 
Vienna,  and  75  from  Buda.  The  caftle,  in  which  the 
regalia  are  kept,  Hands  on  a  hill  above  the  town.  Here 
the  ftates  affemble ;  and  in  the  cathedral,  dedicated  to 
St  Martin,  the  king  is  crowned.  The  town  is  not  very 
large,  nor  well  built;  but  is  veiy  ancient,  pleafantly  fitu¬ 
ated,  and  enjoys  a  good  air.  Its  fortifications  are  only 
a  double  wall  and  ditch.  In  the  lower  fuburbs  is  a  hill, 
where  the  king,  after  his  coronation,  goes  on  horfeback, 
and  brandifhes  St  Stephen’s  fword  towards  the  four  car- 
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dinal  points,  intimating,  that  lie  will  defend  his  country  PreJbytw 
againft  all  its  enemies.  Betides the  cathedral,  there  are 
feveral  other  Popifli  and  one  .Lutheran  cnurch,  with  a  rians. 
Jefuits  college,  three  convents, _  and  two  hofpitals.  It  — y— u 
gives  name  to  a  county  ;  and  is  the  refidence  of  the 
archbifhop  of  Gran,  who  is  primate,  chief  fecretary,  and 
chancellor  of  the  kingdom,  legatus  natus  of  the  Papal 
fee,  and  prince  of  the  holy  Roman  empire,  E.  Long. 

17.  30.  N.  Lat.  48.  20. 

PRESBYTiE,  perfons  whole  eyes  are  too  fiat  to  re- 
fra£fc  the  rays  fufficiently,  fo  that  unlefs  the  ,obje£l  is  at 
fome  diftance,  the  rays  coming  from  it  will  pafs  through 
the  retina  before  their  union,  confequently  vifion  is  con- 
fufedj  old  people  are  ufually  the  fubje&s  of  this  dif- 
eafe.  In  order  to  remedy,  or  at  leaft  to  palliate,  this 
defed,  the  perfon  fhould  firft  ufe  glaffes  which  do  not 
magnify,  and  from  them  pafs  gradually  to  more  convex 
fpedlacles,  which  fhorten  the  focus. 

PRESBYTER,  in  the  primitive  Chriftian  church, 
an  elder,  one  of  the  fecond  order  of  eccleftaftics  ;  the 
other  two  being  bifhops  and  deacons.  See  the  articles 
Bishop  and  Deacon.  1 

Prefbyter  or  elder  is  a  word  borrowed  from  the 
Greek  tranflation  of  the  Old  Teflament,  where  it  com- 
monly  fignifies  ruler  or  governor;  it  being  a  note  of  of¬ 
fice  and  dignity,  not  of  age  ;  and  in  this  fenfe  bifhops 
are  fometimes  called  prtjbytcrs  in  the  New  Teflament. 

The  prefbyters  might  baptize,  preach,  confecrate,  and 
adminifler  the  eucharifl  in  the  bifhop’s  abfence,  or  in 
his  prefence  if  he  authorifed  and  deputed  them  ;  and 
the  bifhops  did  fcarcc  any  thing  in  the  government  of 
the  church  without  their  advice,  confent,  and  amicable 
concurrence. 

The  grand  difpute  between  the  followers  of  the  Ge¬ 
neva  and  Roman  difcipline,  is  about  the  famenefs  and 
difference  of  prefbyters  and  bifhops  at  the  time  of  the 
apoftles.  See  Episcopacy,  Independents,  and  the 

following  article.  „  ,  r  T 

PRESBYTERIANS,  Proteflants,  fo  called  from  Dilcnmi- 

their  maintaining  that  the  government  of  the  church  )e  e{ 

appointed  in  the  New  Teflament  was  by  prefbytenes,  ;he  ureft>y- 
that  is,  by  affociations  of  minifters  and  ruling  elders,  terian*. 
poffeffed  all  of  equal  powers,  without  any  fuperiority 
among  them  either  in  office  or  in  order. 

The  Prefbyterians  believe,  thatthe  authority  of  their 
minifters  to  preach  the  gofpel,  to  adminifler  the  facra- 
ments  of  baptifm  and  the  Lord’s  fupper,  and  to  feed  the 
flock  of  Clirift,  is  derived  from  the  Holy  Ghoft  by  the 
impofition  of  the  hands  of  the  prefbytery;  and  they 
oppofe  the  independent  fcheme  of  the  common  rights 
of  Chriftians  by  the  fame  arguments  which  are  nfed  for 
that  purpofe  by  the  Epifcopalians  (fee  Episcopacy) 

They  affirm,  however,  that  there  is  no  order  in  the 
church  as  eftablifhed  by  Chrift  and  his  apoftles  fuperior 
to  that  of  prefbyters  ;  that  all  minifters  being  ambaffa- 
dors  of  Chrift,  are  equal  by  their  commiffion  ;  that 
prtjbyter  and  bjjhttp ,  though  different  words,  are  of  the 
fame  import ;  and  that  prelacy  was  gradually  eftablifhed 
upon  the  primitive  pradice  of  making  the  moderator  or 
fpeaker  of  the  prefbytery  a  permanent  officer.  .  » 

Thefe  pofitions  they  maintain  againft  the  Epifcopa-  Scriptural 
lians  by  the  following  fcriptural  arguments.  1  hey  ob- 
ferve,  that  the  apoftles  planted  churches  by  ordaining  p-fc0^aCy, 
dearons  in  every  city  5  that  the  minifters 


bifhops  and  deacons  in  every  city ;  that  the  minifters 
which  in  one  verfe  are  called  bifhops  are  in  the  next 

perhaps 
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Prcfby^C'  perhaps  denominated  prefbyters ;  that  we  nowhere  read 
t  ^lan?•  in  the  New  Teftament  of  bifhops,  prefbyters,  and  dea- 
,nr  v  '  cons,  in  any  one  church;  and  that  therefore  we  are  un¬ 
der  the  neceffity  of  concluding  byhop  and  prejbyter  to 
be  two  names  for  the  fame  church  officer.  This  is  ap- 
^  parent  from  Peter’s  exhortation  to  the  elders  or prejby - 
ters  who  were  among  the  Jewifh  Chriftians.  “  The 
elders  (prefbyters)  which  are  among  you  I  exhort,  who 
am  alfo  an  eider ,  and  a  witnefs  of  the  fufferings  of 
Chrift,  and  alfo  a  partaker  of  the  glory  that  fhall  be  re¬ 
vealed  :  Feed  the  flock  of  God  which  is  among  you, 
taking  the  overfight  thereof  (irto-xorwltc  a&ing  as  bi¬ 
fhops  thereof),  not  by  conflraint,  but  willingly  ;  not  for 
filthy  lucre,  but  of  a  ready  mind  ;  neither  as  being 
lords  over  God’s  heritage,  but  being  enfamples  to  the 
*  i.  Peter  flock*.”  From  this  paffage  it  is  evident,  that  the 
V,I»  3*  prefbyters  not  only  fed  the  flock  of  God,  but  alfo  go¬ 
verned  that  flock  with  epifcopal  powers  ;  and  that  the 
apoflle  himfelf,  as  a  church  officer,  was  nothing  more 
than  a  prefbyter  or  elder.  The  identity  of  the  of¬ 
fice  of  bifhop  and  prefbyter  is  flill  more  apparent  from 
Heb.  xiii.  7,  17.  and  1  Theffi  v.  12.  ;  for  the  bifhops 
are  there  reprefented  as  governing  the  flock,  fpeaking 
to  them  the  word  of  God,  watching  for  their  fouls,  and 
difeharging  various  offices,  which  it  is  impoflible  for 
.3  any  man  to  perform  to  more  than  one  congregation. 
Reafons  for  From  the  lafl  cited  text  it  is  evident,  that  the  bifhops 
£PP(^g  (TTfOHfloi/ufvovf )  of  the  Thefialonian  churches  had  the  paf- 
prefbytet  s  tora^  care  no  more  f°uls  than  they  could  hold  perfo- 
of  the  fame  nal  communion  with  in  God’s  worfhip  ;  for  they  were 
order.  fuch  as  all  the  people  were  to  know,  ejletmr  and  love, 
as  thofc  that  not  only  were  over  them,  but  alfo  “  clofely 
laboured  among  them  and  admoniihed  them.”  fint 
diocefan  bifhops,  whom  ordinarily  the  hundredth  part 
of  their  flock  never  hear  nor  fee,  cannot  be  thofe  bi¬ 
fhops  by  whom  that  flock  is  admonifhed,  nor  can  they 
be  what  Peter  requires  the  bifhops  of  the  Jewifh  con¬ 
verts  to  be  enfamples  to  the  flock.  It  is  the  opinion  of 

Dr  Hammond,  who  was  a  very  learned'  divine,  and  a 
zealot  for  epifcopacy,  that  the  elders  whom  the  apoftle 
f  Chap.  v.  James  defiresf  the  fick  to  call  for,  were  of  the  highefl 
*4-  permanent  order  of  ecclefiaftical  officers  ;  but  it  is  felf- 

evident  that  thofe  elders  cannot  have  been  diocefan  bi¬ 
fhops,  otherwife  the  Tick  muft  have  been  often  without 
the  reach  of  the  remedy  propofed  to  them. 

There  is  nothing  in  Scripture  upon  which  the  Epis¬ 
copalian  is  more  ready  to  reft  his  caoife  than  the  alleged 
epifcopacy  of  Timothy  and  Titus  ;  of  whom  the  former 
is  faid  to  have  been  bifhop  of  Ephefus,  and  the  latter 
bifhop  of  Crete  ;  yet  the  Prefbyterian  thinks  it  as  clear 
as  the  noon-day  fun,  that  the  prefbyters  of  Ephefus  were 
fupreme  governors  under  Chrift  of  the  Ephefian  church¬ 
es,  at  the  very  time  that  Timothy  is  pretended  to  have 
been  their  proper  diocefan. 

*  In  A&s  xx.  17,  &c.  we  read,  that  “  from  Miletus 
Paul  fent  to  Ephefus,  and  called  the  elders  (prefbyters). 
of  the  church.  And  when  they  were  come  to  him,  he 
faid  unto  them,  Ye  know,  from  the  firft  day  that  I 
came  into  Afia,  after  what  manner  I  have  been  with 
you,  at  all  feafons.  And  now  I  know  that  ye  all, 
among  whom  I  have  gone  preaching  the  kingdom  of 
God,  fhall  fee  my  face  no  more.  Wherefore  I  take 
you  to  record  this  day,  that  I  am  pure  from  the  blood 
of  all  men.  For  I  have  not  fhunned  to  declare  unto 
you  all  the  counfel  of  God.  Take  heed  therefore  unto 
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yourfelves,  and  to  all  the  flock  over  which  the  Holy  Picfbyee- 
Ghoft  hath  made  you  overfeers  (t*icrx.oxQJs  bifhops),  to  ria~n&‘  t 
feed  the  church  of  God,  which  he  hath  purchafed  with 
his  own  blood.  For  I  know  this,  that  after  my  depar¬ 
ture  fhall  grievous  wolves  enter  in  among  you,  not  fpa- 
ring  the  flock.  Alfo  of  your  ownfelves  fhall  men  arife, 
fpeaking  perverfe  things,  to  draw  away  difciples  after 
them.  Therefore  watch,  and  remember,  that  by  the 
fpace  of  three  years,  I  ceafed  not  to  warn  every  one 
night  and  day  with  tears.  And  now,  brethren,  I  re¬ 
commend  you  to  God,  and  to  the  word  of  his  grace,” 

&c.  .  4 

From  this  paffage,  it  is  evident  that  there  was  in  the  pafh>r« 
city  of  Ephefus  a  plurality  of  paftors  of  equal  authority  11  * 

without  any  fuperior  paftor  or  bifhop  over  them;  for  the  authority« 
apoftle  dire&s  his  difeourfe  to  them  all  in  common,  and 
gives  them  equal  power  over  the  whole  flock.  Dr  Ham¬ 
mond  indeed  imagines,  that  the  elders  whom  Paul  called 
to  Miletus  were  the  bifhops  of  Afia,  and  that  he  fent 
for  them  to  Ephefus,  becaufe  that  city  was  the  metro¬ 
polis  of  the  province.  .  But  were  this  opinion  well- 
founded,  it  is  not  conceivable  that  the  facred  writer 
would  have  called  them  the  elders  of  the  church  of 
Ephefus ,  but  the  elders  of  the  church  in  general,  or  the 
elders  of  the  churches  in  Afia.  Befides,*  it  is  to  be  re¬ 
membered,  that  the  apoftle  was  in  fuch  hafte  to  be  at 
Jerufalem,  that  the  facred  hiftorian  meafures  his  time 
by  days  ;  whereas  it  muft  have  required  feveral  months 
to  call  together  tfte/frifhops  or  elders  of  all  the  cities  of 
Afia  ;  and  he  might  certainly  have  gone  to  meet  them 
at  Ephefus  in  lefs  time  than  would  be  requifite  for  their 
meeting  in  that  city  and  proceeding  thence  to  him  at 
Miletus.  They  muft  therefore  have  been  either  the 
joint  paftors  of  one  congregation,  or  the  paftors  of  dif¬ 
ferent  congregations  in  one  city  :  and  as  it  was  thus  in 
Ephefus,  fo  was  it  in  Philippi  ;  for  we  find  the  apoftle 
addreffing  his  epiftle  “  to  all  the  faints  in  Chrift  Jefus 
which  are  at  Philippi,  with  the  bifhops  and  deacons.” 

From  the  paffage  before  us  it  is  likewife  plain,  that  the 
prefbyters  of  Ephefus  had  not  only  the  name  but  tne 
whole  .power  of  bifhops  given  to  them  by  the  Holy 
Ghoft  ;  for  they  are  enjoined  to  do  the  whole  work  of 

bifhops t nfjLouvu*  tv*  txx*»7/acv  tsv  0£ou — which  fignifies, 

to  rule  as  well  as  feed  the  church  of  God.  Whence  we 
fee,  that  the  apoftle  makes  the  power  of  governing  infe- 
parable  from  that  of  preaching  and  watching  ;  and  that 
according  to  him,  all  who  are  preachers  of  G  od’s  word, 
and  watchmen  of  fouls,  are  neceffarily  rulers  or  gover¬ 
nors  of  the  church,  without  being  accountable  for  their 
management  to  any  prelate,  but  only  to  their  Lord 
Chrift  from  whom  their  power  is  derived.  s 

It  appears  therefore,  that  the  apoftle  Paul  left  in  theTimo-hy 
church  of  Ephefus,  which  he  had  planted,  no  other  fue-no  bjfboP* 
ceffors  to  himfelf  than  prefbyter -hi  fops  or  Prefbyteriaa 
minifters,  and  that  be  did  not  devolve  his*  power  upon 
any  prelate.  Timothy,  whom  the  Episcopalians  allege 
to  have  been  the  firft  bifhop  of  Ephefus,  was  prefent 
when  this  fettlement  was  made* ;  and  it  is  furtly  not  to  #  Afts  zkZ 
be  fuppofed,  that,  had  he  been  their  bifhop*  the. apoftle 5* 
would  have  devolved  the  whole  epifcopal  power  upon, 
the  prefbyters  before  his  face.  If  ever  there  was- a  fea- 
fon  fitter  than  another  for  pointing  out  the  duty  of 
this  fuppofed  bifhop  to  his  diocefe,  and  his  prefbyters 
duty  to  him,  it  was  furely  when  Paul  was  taking  his 
frial  leave  of  them,  and  difeourfing  fo  pathetically  con, 
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cerning  the  duty  of  overfeen  the  coming  of  ravenous  any  fucceffors. 
wolves,  and  the  confequent  hazard  of  the  flock.  In 
this  farewel  difcourfe,  he  tells  them  that  be  bad 
ffiunned  to  declare  unto  them  all  the  counfd  • 

But  with  what  truth  could  this  have  been  fold,  if  obe- 
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any  luccettors.  In  the  apoftolic  office  there  were  in¬ 
deed  fome  things  peculiar  and  extraordinary,  fuch  as 
their  immediate  call  by  Chnft,  tlieir  infallibility,  the  r 
being  witneffes  of  our  Lord’s  refurreftion,  and  then 
unlimited  jurifdiaion  over  the  whole  world.  Ihefe 


PrHTbytt- 

rians. 


lnunncu  - -  --  -  f  ,  *r  i  unlimited  lUniaiciiuu  uvu  .  r 

But  with  what  truth  could  this  have  been  faid,  it  obe  u  J  ;vil  s  could  not  be  conveyed  by  impofi- 

dience  to -a  diocefan  biffiop  had  been -any  Pa*j-  of  }iands  to  any  fucceffors,  whether  called  preiby- 

duty  either  at  the  time  of  the  apoftle  s  fptaking  biffiops ;  but  as  rulers  or  office-bearers  in  par- 

any7  future  period?  He  forefaw  that  ravenous  wolves  tenor  ^  ^  the  confeffion  0f  «  the  very 

would  enter  in  among  them,  and  t  a  even and  chiefeft  apoftles,”  Peter  and  John,  that  they  were  no- 
themfelves  ffiould  anfe  fpeaking  perverfe  th  g  >  -  V  tban  preffiyters  or  panffi  mimfters.  This 

if,  as  the  Epifcopalians  allege,  diocefan  epifcopacy  was  ^  ^  ^  which  in_the  early  part  of 

the  remedy  provided  for  thofe  evils,  1  E  ’  pa{finff  century  was  fo  warmly  agitated  concerning 

palling  ftrange,  that  the  mfpired  preacher  did  not  h  P  g  p  ^ytcrisui  ordination,  may  be  foon  de- 

fee  that  Timothy,  who  was  Handing  befide  him,  was  me  vaua  y  ^  ^  nf  ordination  be  at  all  effen- 

.i  .  • _ a. _ «.  .  r»r*  i f  he  did  tore* 
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deftined  to  fill  that  important  office  ;  or  if  h^did  fore 
fee  it,  that  he  omitted  to  recommend  him  to  his  future 
charge,  and  to  give  him  proper  mftru&ions  for  the  d  - 

^But  if  Timothy  was  not  biffiop  of  Ephefus,  what,  it 
may  be  aiked,  was  his  office  m  that  city  .  or  » 
rdided  there  for  fome  time,  and  was  by  the  apoltle 
invefted  with  authority  to  ordain  and  rebuke  prefbyters, 
are  feds  about  which  aH  parties  are  agreed,  and  whic  1 
indeed  cannot  be  controverted  by  any  reader  of  Pauls 
e piffles.  T©  this  the  Prelbyterian  replies  with  confi¬ 
dence,  that  the  power  which  Timothy  exercifed.n  the 
church  of  Ephefus  was  that  of  an  evangelift +,  and  not 
a  fixed  prelate.  But,  according  to  Eufebus,  the  work 
of  an  evangelift  was,  “  to  lay  the  foundations  of  tl  e 
faith  in  barbarous  nations,  and  to  conftitute  amon 
them  paftors ;  after  which  he  paffed  on  to  other  coun¬ 
tries.”  Accordingly  we  find,  that  Timothy  was  re  1- 
dent  for  a  time  at  Philippi  and  Corinth  J  as  well  as 
at  Ephefus,  and  that  he  had  as  much  authority  over 
tliofe5 churches  as  over  that  of  which  he  is  faid  to  have 
been  the  fixed  biffiop.  “  Now,  if  Timotheus  come, 
fee  that  he  may  be  with  you  without  fear,  for  he  work¬ 
ed  the  work  of  the  Lord,  as  I  alfo  do.  Let  no  man 
therefore  defpife  him.”  This  text  might  lead  us  to  fup- 
pofe,  that  Timothy  was  biffiop  of  Corinth  as  well  as  of 
Ephefus ;  for  it  is  ftronger  than  that  upon  winch 1  h  s 
epifcopacy  of  the  latter  church  is  chiefly  built.  The 
apoftle  fays,  “  I  befouglit  thee  to  abide  ftill  at  Ep  - 
fus,  when  I  went  into  Macedonia,  that  thou  mighteft 
charge  fome  that  they  teach  no  other  dodi me.  But 

had  Timothy  been  the  fixed  biffiop  of  that  city,  there 
would  furely  have  been  no  neceffity  for  befieebmghimto 
abide  with  his  flock.  It  is  to  be  obferved,  too,  that  the 
firft  e piffle  to  Timothy,  which  alone  was  written  to 
him  during  his  relidence  at  Ephefus,  was  of  a  date  pnor 
to  Paul’s  meeting  with  the  elders  of  that  church  atMi- 
•letus ;  for  in  the  epiftle  lie  liopes  to  come  to  bniffioit- 
ly,  whereas  he  tells  the  elders  at  Miletus  that  they 
jtould  lee  his  face  no  more.  This  being  the  cafe,  it  is 
evident  that  Timothy  was  left  by  the  apoftle  at  ephefus 
only  to  fupply  his  place  during  his  temporary  ab.ence 
at  Macedonia,  and  that  he  could  not  poilibly  have  been 
conftituted  fixed  biffiop  of  that  church,  fince  the  epii- 
copal  powers  were  afterwards  committed  to  the  preffiy¬ 
ters  by  the  Holy  Ghoft  in  his  prefence. 

The  identity  of  the  office  of  biffiop  and  prfcffi)ter  be- 
ina  thus  clearly  eftabliffied,  it  follows,  that  the  prefby- 
terate  is  the  higlieft  permanent  office  in  the  church, 
and  that  every  faithful  pallor  of  a  flock  is  fucceffor  to 
the  apoftks  in  ever)'  thing  in  which  they  were  to  have 


eided"  foJ  if  the  ceremony  of  ordination  be  at  all  effen- 
tial,  it  is  obvious  that  fuch  a  ceremony  performed  by 
preffiyters  muft  be  valid,  as  there  is  no  higher  order  of 
ecclefiaftics  in  the  church  by  whom  it  can. Per^°™C 
Accordingly  we  find,  that  Timothy  Inmfelf,  though 
faid  to  be.  a  biffiop,  was  ordained  by  the  Lying  on  e 
the  hands  of  a  preffiytery.  At  that  ordination  indeed 
St  Paul  prefided,  but  he  could  prefide  only  as  prt 
mu,  in  paribus;  for  we  have  feen  that,  as  permaneut  of- 
ficers  in  the  church  of  Chrift,  the  ftles 
were  no  more  than  preffiyters.  If  the  apoftles  bands 
were  impofed  for  any  other  purpofe,  it  muff  -havf  been 
to  communicate  tliofe  charifmata  or  miraculous  gifts  of 
the  Holy  Spirit,  which  were  then  fo  frequent,  but 
which  no  modern  prelbyter  or  biffiop  will  pretend  to 
give,  unlefs  his  underftanding  be  clouded  by  the  groffeft 
ignorance,  or  perverted  by  the  moft  frantic  enthu-  ? 

^But  if  the  office  of  biffiop  and  prelbyter  was  ongi-^^ 
nally  the  fame,  how,  it  will  be  aiked,  came  dlofc«fa"  e* 
pifcopacy  to  prevail  fo  univerfally  as  it  is  confeffed  to 
have  done  before  the  converfion  of  Conftantine  and  the 
civil  eftablilhment  of  Chriftiamty  in  the  Roman  em- 
pire  ?  To  give  a  fatisfadory  anfwer  to  this  queftion  is 
certainly  the  moft  arduous  talk  which  the  advocate  for 
preibyteiy  has  to  perform  ;  but  it  is  a  talk  not  infur- 

0* 

evident,  that  when  the  apoftles  planted  churches  in  d  f-^  ^  xf 
ferent  cities,  they  generally  fettled  more  than  one  pa-  rit. 
ftor  in  the  fame  church,  to  feed  and  govern  it  with 
joint  authority.  The  propriety  of  this  conftitution  is 
obvious.  In  thofe  days,  v/hen  the  difciples  o.  Ch 
were  perfected  for  their  religion,  and  often  obliged 
to  meet  in  the  “  night  for  fear  of  the  Jews,  they 
could  not  with  any  degree  of  prudence  affemble 
large  numbers ;  and  therefore,  had  there  been  no  more 
than  one  pallor  in  a  city,  the  Chnft.an  converts,  though, 
when  affembled,  they  might  have  amounted  to  buta 
fmall  congregation,  could  not  aft  have  enjoyed  the  be¬ 
nefit  of  public  worffiip  on  the  fame  day  >  at _kaft  it 
is  obvious  that  they  could  not  poffibly  have  ailembh'd 
for  this  purpofe  fo  often  as  their  want  of  inftruaion, 
and  the  duty  of  “  breaking  of  bread  and  of  prayer, 
required  them  to  meet.  It  was  therefore  with  gieat 
wildom  that  the  apoftles  ordained  feveral  prefbyters  m 
the  fame  church  •,  but  as  thefe  preffiyters  would  have 
occallon  to  meet  frequently,  and  to  denoerate  o.  t 
Hate  of  the  flock  which  it  was  their  duty  to  feed,  and 
over  which  they  liad  all  equal  authority,  they  would 
be  under  the  neceffity  of  electing  one  of  tlieir  own 
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sPrefbyte-  number  to  be  prefident  or  moderator  of  the  prefbytery, 

,  nan8'  that  order  might^be  preserved,  and  all  things  done  with 
decency.  At  firft  there  is  reafon  to  believe  that  thofe 
prefidents  held  their  office  no  longer  than  while  the 
prefbyteries  fat  in  which  they  Were  ele&ed.  Among 
the  apoftles  themfelves  there  was  no  fixed  prefident. 
Peter  indeed  appears  to  have  been  molt  frequently  ad« 
mitted  to  that  honour  ;  but  there  is  one  very  memo- 
t  A<$b  xv.  rable  occafion  on  record  f ,  when  James  the  Lord’s 
brother  prelided  in  an  aflembly  of  apoftles,  elders,  and 
brethren,  held  at  Jerufalem,  to  determine  the  queftion 
concerning  the  neceffity  of  circumciftng  the  Gentiles, 
and  commanding  them  to  keep  the  law  of  Mofes. 

Upon  this  model  were  the  primitive  prefbyteries 
formed.  They  confifted  of  feveral  prefbyters  poffefled 
«f  equal  powers,  who  at  their  meetings  appointed  one 
of  their  own  number  to  difeharge  the  office  of  mode¬ 
rator  or  temporary  prefident;  but  to  this  prefident  they 
gave  no  preiatical  powers  or  negative  voice  over  the 
9  deliberations  of  his  brethren  ;  for,  as  Jerome  informs  us, 
According  the  church  was  then  governed  communi  prejbyterorum  con - 
to  Jerome.  (Wo>  „by 

a  common  council  of  prefbyters.”  It  appears, 
however,  that  when  an  apoftle,  an  apoftolical  man,  or 
txu  evangelift,  fixed  his  refidence  in  any  city,  and  took 
Upon  himfelf  the  paftoral  care  of  part  of  the  flock, 
his  co -prefbyters,  from  refpedl  to  his  fingular  gifts, 
made  him  their  conftant  and  fixed  moderator.  Hence 
Timothy,  during  his  abode  at  Ephefus,  was  modera¬ 
tor  of  the  prefbytery ;  and  hence  too  Mark  the  evan¬ 
gelift,  who  refided  many  years  in  Alexandria,  has  been 
x: ailed  the  firft  bifhop  of  that  church,  thougli  he  ap¬ 
pears  to  have  been  nothing  more  than  permanent  mo¬ 
derator.  We  advance  this  upon  the  authority  of  Je¬ 
rome,  one  of  the  moft  learned  fathers  of  the  Chriftian 
church,  who  informs  us,  that  upon  the  death  of  the 
evangelift,  the  prefbyters  of  Alexandria,  for  more  than 
2CO  years,  chofe  their  bifhops  from  their  own  number, 
and  placed  them  in  the  epifcopal  chair,  without  dream¬ 
ing  that  they  ought  to  be  raifed  to  a  higher  order  by 
'a  new  confecration  ; — Prejbyteri  unum  ex  fe  eleftum  in 
exceljiori  gractu  collocatum ,  epifeopum  nominabatit .  As  this 
jpradice  of  making  the  moderator  of  the  prefbytery  of 
Alexandria  a  permanent  officer,  was  thought  a  good 
expedient  to  guard  the  infant  churches  againft  fchifms 
and  divifions,  thofe  churches  gradually  adopted  it.  For,  as 
Jerome  tells  us,  Pojlquam  unufquifque  eos  quos  baptizaverat , 
fuos  pnlabat  ejfe ,  non  Chri/li,  in  toto  or  be  decretum  eji , 
tit  unus  de  prefbyteris  eletfus,  fuperponeretur  cateris ,  ad 
xquem  omnis  ecclefue  cura  pertineret ,  et  fchifmatum  femina 
lollerentur. 

The  advantages  which,  In  difplaying  his  talents  and 
authority,  the  perpetual  prefident  or  fpeaker  of  any 
aflembly  has  over  his  colleagues  in  office,  are  fo  ob¬ 
vious,  that  when  the  pra&ice  of  ele&ing  their  mode¬ 
rators  for  life  became  univerfal  among  the  prefbyteries 
of  the  primitive  church,  it  is  eafy  to  conceive  how  am¬ 
bitious  men  might  fo  magnify  the  difficulties  and  im¬ 
portance  of  their  ftation,  as  ta  introduce  the  cuftom 
of  filling  it  by  a  new  confecration  of  the  bifhop  ele<ft. 
But  when  this  was  done,  diocefan  epifcopacy,  with  all 
its  powers  and.  prerogatives,  would  follow  as  a  thing  of 
courfe,  until  “  by  little  and  little  (as  Jerome  exprefles 
himfelf)  the  whole  paftoral  care  of  the  flock  was  de¬ 
volved  upon  one  man.” 

Our  limits  will  not  permit  us  to  trace  more  minutely 
You  XV.  Part  II. 
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the  rife  and  pr©grefs  of  this  ecclefiaftfcaf  usurpation,  Prefkytt* 
as  the  Prefbyterian  calls  it ;  but  the  reader  who  wifhes  nan9, .  f 
for  fuller  information,  after  ftudying  the  remains  of  the 
four  firft  centuries  of  the  Chriftian  church,  may  cOnfult 
An  Inquiry  into  the  Confutation  %  Difclpline,  and  IVorJbip , 
of  the  Primitive  Churchy  faid  to  have  been  written  by  Sir 
Peter  King,  afterwards  lord  chancellor  of  England. 

As  an  impartial  lover  of  truth,  he  will  do  .well  to  con- 
fult  alfo  a  book  intitled  An  original  Draught  of  the  Pri¬ 
mitive  Church ,  which  was  publifhed  as  an  anfvver  to  the 
Inquiry;  and  he  may  read  with  much  advantage  to  himfelf 
A  Letter  from  a  parochial  bifhop  to  a  preiatical  gentleman , 
with  An  Apology  for  the  church  of  Scotland both  writ¬ 
ten  by  Mr  Willifon  fomc  time  minifter  in  Dundee,  'and 
both  evincing  confiderable  learning  and  great  ingenui¬ 
ty  in  their  pious  author.  IO 

Of  the  churches  at  prefent  formed  upon  this  mo- The  church 
del,  we  believe,  that  without  incurring  the  imputation0! Scotland 
of  national  prejudice,  we  may  fttfely  affirm  the  church 
of  Scotland  to  be  by  much  the  moft  refpe&able.  Her 
mode  of  worfhip  is  fimple  and  folemn  ;  her  eftablifhed 
faith  agreeable  to  the  confeffions  of  moft  other  Pro- 
teftant  churches  ;  her  judicatories  are  calculated  to 
maintain  the  rights  ©f  the  people  ;  and  her  pallors  are 
confefledly  men  of  liberal  and  enlightened  minds.  On 
thefe  accounts  it  appears  to  us,  that  we  cannot  more 
properly  conclude  this  article  than  with  a  fhort  view  of 
her  conflitution,  as  being  that  in  which  our  Prefbyterian 
readers  are  undoubtedly  moft  interefted. 

No  one  is  ignorant,  that  from  the  firft  dawn  of  re¬ 
formation  among  us,  till  the  era  of  the  revolution, 
there  was  a  perpetual  ftruggle  between  the  court  and 
the  people  for  the  eftablifhment  of  an  Epifcopal  or  a 
Prefbyterian  form  of  church  government :  The  former 
model  of  eceleliaftical  polity  was  patronifed  by  thehoufe 
of  Stuart  on  account  of  the  fupport  which  it  gave  to 
the  prerogatives  of  the  crown  ;  the  latter  was  the  fa¬ 
vourite  of  the  majority  of  the  people,  perhaps  not  fo 
much  on  account  of  its  fuperior  claim  to  apoftolical  in- 
ftitution,  as  becaufe  the.  laity  are  mixed  with  the  clergy 
in  church  judicatories,  and  the  two  orders,  which  un¬ 
der  epifcopacy  are  kept  fo  diftindl,  incorporated,  as 
it  were,  into  one  body.  In  the  Scottifh  church,  every 
regulation  of  public  worfhip,  every  of  difclpline, 
and  every  eceleliaftical  cenfure,  whieh  in  other  churches  1 1 
flows  from  the  authority  of  a  diocefan  bifhop,  or  from  rne*^ 
a  convocation  of  the  clergy,  is  the  joint  work  of  a  cer-myc^^^  . 
tain  number  of  clergymen  and  laymen  adling  together  laymen, 
with  equal  authority,  and  deciding  every  queftion  by  a 
plurality  of  voices.  The  laymen  who  thus  form  an 
eflential  part  of  the  ecclefiaftical  courts  of  Scotland, 
are  called  ruling  ehlers  ;  and  hold  the  fame  office,  as  well 
as  the  fame  name,  with  thofe  brethren*  who  joined  * 
with  the  apoftles  and  elders  at  Jerufalem  in  determi¬ 
ning  the  important  queftion  concerning  the  neceffity  of 
impofing  upon  the  Gentile  converts  the  ritual  obfervan- 
ces  of  the  law  of  Mofes.  Thefe  lay-elders  Paul  en¬ 
joined  Timothy  $  to  account  worthy  of  double  honour,^ 
if  they  fhould  rule  well,  and  difeharge  the  duties  for 
which  they  were  feparated  from  the  multitude  of  their 
brethren.  In  the  church  of  Scotland  every"  parifh  has 
two  or  three  of  thofe  lay-elders,  who  are  grave  and  fe- 
rious  perfons  chofen  from  among  the  heads  of  families, 
of  known  orthodoxy  and  fteady  adherence  to  the  wor- 
ffiip,  difclpline,  and  government  of  the  church.  Be- 
3  R 
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ana  virtue,  dnu  ^  r  _  . 

gently,  the  minifter,  In  the  prefence  of  the  congrega¬ 
tion,  fets  them  apart  to  their  office  by  folemn  prayer  ; 
and  concludes  the  ceremony,  which  is  fometimes  caked 
ordination,  with  exhorting  both  elders  and  people  to 

their  refpeftive  duties.  1  r  n-  l 

The  kirk-feffion,  which  is  the  loweft  ecclefiafticft  ju¬ 
dicatory,  confifts  of  the  minifter  and  thofe  elders  of  the 
congregation.  The  minifter  is  ex  officio  moderator,  but 
hasSno  negative  voice  over  the  decifion  of  the  feffion  ; 
nor  indeed  has  he  a  right  to  vote  at  all,  unlefs  when 
the  voices  of  the  elders  are  equal  and  oppofite.  He 
may  indeed  enter  his  proteft  agamft  their  fentence,  if  he 
think  it  improper,  and  appeal  to  the  judgment  of  the 
prefbytery ;  but  this  privilege  belongs  equally  to  every 
elder,  as  well  as  to  every  perfon  who  may  believe  him- 
felf  aggrieved  by  the  proceedings  of  the  feffion.  I  he 
deacons,  wliofe  proper  office  it  is  to  take  care  of  the 
poor,  maybe  prefent ,  in  every  feffion,  and  offer  their 
counfel  on  all  queftions  that  come  before  it;  but  except 
in  what  relates  to  the  diftribution  of  alms,  they  have  no 
decifive  vote  with  the  minifter  and  elders. 
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1  „  ,  4  <ypncral  affemblv*  which  confifts  of  a  certain  number  Pfeffiyts- 

ing  folemnly  engaged  to  ufe  the*  .  ^d  v  of  n5nifte].s  and  ruling  elders  delegated  from  each  pref- 

for  the  fuppreffion  of  vice  and  the  c“  S  p  b  tery  and  of  commiffioners  from  the  univerhties  and 

and  virtue,  and  to  exercife  difciplme  faithful  y^ _ _  royal  ^boroughs.  A  prefbytery  in  which  there  are  fewer 

than  twelve  pariflies,  fends  to  the  general  affembly  two  - — v - * 

miuifters  and  one  ruling  elder:  if  it  contain  between 
12  and  1 8  miuifters,  it  fends  three  of  thefe,  and  one  ru-fal  affem, 
lino-  elder  :  if  it  contain  between  i8  and  24  minifters, bly, 
it  fends  four  miuifters  and  two  ruling  elders ;  and  of  24 
minifters,  wheu  it  contains  fo  many,  it  fends  five  with 
two  ruling  elders.  Every  royal  borough  fends  one  ruling 
elder,  and  Edinburgh  two  ;  whofe  election  muft  be  art 
tefted  by  the  kirk-feffions  of  their  refpeftive  boroughs. 

Every  univeriity  fends  one  commiffioner  from  its  own 
body.  The  commiffioners  are  chofen  annually  fix  weeks 
before  the  meeting  of  the  affembly;  and  the  ruling  elders 
are  often  men  of  the  firft  eminence  in  the  kingdom  for 
rank  and  talents.  In  this  affembly,  which  meets  once 
a  year,  the  king  prefides  by  his  commiffioner,  who  is 
always  a  nobleman  ;  but  he  has  no  voice  in  their  delibe¬ 
rations.  The  order  of  their  proceedings  is  regular, 
though  fometimes  the  number  of  members  creates  a 
confufion,  which  the  moderator,  who  is  chofen  from 
among  the  minifters  to  be,  as  it  were,  the  fpeaker  of 
the  houfe,  has  not  fufficieut  authority  to  prevent.  Ap- 


Citive  vote  wuu  uit  - - .  ,  r 

'nSite,  ii 


feffion^ of  that  parifti.'  The  prefbytery  treats  of  fuch 
matters  as  concern  the  particular  cnurches  within 
its  limits ;  as  the  examination,  admiffion,  ordination, 
and  cenfuring  of  minifters  ;  the  licenfing  of  probation¬ 
ers,  rebuking  of  grofs  or  contumacious  finners,  the 
directing  of  the  fentence  of  excommunication,  the  de¬ 
ciding  upon  references  and  appeals.  from  kirk- feffion  s, 
refolving  cafes  of  confcience,  explaining  difficulties  in 
doftrine  or  difcipline  ;  and  cenfuring,  according  to  the 
word  of  God,  any  herefy  or  erroneous  doftnne  which 


-In  the  iubordination  of  thefe  affemblies,  parochial 
prcfbyterial,  provincial,  and  national,  the  lefs  unto  the 
greater,  confifts  the  external  order,  ftrength,  and  ftedfaft- 
nefs  of  the  church  of  Scotland. 

PRESCIENCE,  in  theology,  previfion,  or  fore¬ 
knowledge  ;  that  knowledge  which  God  has  of  things 

to  come. _ The  doftrine  of  predeftination  is  founded  on 

the  prefcience  of  God,  and  on  the  fuppofition  of  all  fur 
turity’s  being  prefent  to  him.  See  Predestination. 
PRESCRIPTION,  in  medicine,  is  the  affigning.  a 


word  of  God,  any  herefy  or  erroneous  doctrine  wnicn  * ^  from  an  ex. 
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in  the  bounds  of  its  jurifdiftion.  Partial  as  we  may  be 
thought  to  our  own  church,  we  frankly  acknowledge 
that  we  cannot  altogether  approve  of  that  part  of  her 
conftitution  which  gives  an  equal  vote,  in  queftions  of 
herefy,  to  an  illiterate  mechanic  and  his  enlightened 
paftor.  We  are  perfuaded  that  it  has  been  the  fource 
of  much  trouble  to  many  a  pious  clergyman;  who,  from 
the  laudable  defire  of  explaining  the  fcnptures  and  de¬ 
claring  to  his  flock  all  the  conufel  of  God,  has  employ¬ 
ed  a  variety  of  expreffions  of  the  fame  import,  to  flluf- 
trate  thofe  articles  of  faith,  which  may  be  obfcurely  ex- 
preffed  in  the  eftabliffied  ftandards.  The  fad  however 
is,  that,  in  preffiyteries,  the  only  prerogatives  which  the 
pallors  have  over  the  ruling  elders,  are  the  power  of  or¬ 
dination  by  impofition  of  hands,  and  the  privilege  of 
having  the  moderator  chofen  from  their  body 


amination  of  its  fymptoms,  and  an  acquaintance  with 
the  virtues  and  e (lefts  of  the  materia  medica. 

Prescription,  in  law,  is  a  title  acquired  by  ufe 
and  time,  and  allowed  by  law ;  as  when  a  man  claims 
any  thing,  becaufe  he,  his  anceftors,  or  they  whofe 
eftate  he  hath,  have  had  or  ufed  it  all  the  time  whereof 
no  memory  is  to  the  contrary  :  or  it  is  where  for  court- 
nuance  of  time,  ultra  memoriam  homlnis ,.  a  particular  per¬ 
fon  hath  a  particular  right  againft  another.. 

There  is  a  difference  between  prefcription,  cuttom, 
and  ufage.  Prefcription  hath  refped  to  a  certain  perfon, 
who  by  intendment  may  have  continuance  for  ever;  as  for 
inftance,  he  and  all  they,  whofe  eftate  he  hath  in  fuch  a 
thing,  this  is  a  prefcription :  but,  Cuftom  is  local ,  and 
always  applied  to  a  certain  place  ;  as,  time  out  of  mind 
there  has  been  fuch  a  cuftom  in  fuch  a  place ,  &c.  And 


'appeal  to  the  provincial  fynod,  which  ordinarily  meets 
twice  in  the  year,  and  exercifes  over  the  preffiyteries 
within  the  province  a  jurifdi&ion  fimilar  to  that  which 
is  veiled  in  each  prefbytery  over  the  feveral  kirk-feffions 
within  its  bounds.  Of  thefe  fynods  there  are  in  the 
church  of  Scotland  fifteen,  which  are  c.ompofed  of  the 
members  of  the  feveral  preffiyteries  within  the  refpe&we 
provinces  which  give  names  to  the  fynods.  # 

*  The  higheft  authority  in  the  church  of  Scotland  is 


common  to  all.  '  Ufage  differs  from  both,  for  it  may  be 
either  to.  perfons  or  places  ;  as  to  inhabitants  of  a  town  to 

have  a  way ,  &c.  f 

A  cuftom  and  prefcription  are  in  the  right ;  ulage  is 
in  the  popffton ;  and  a  prefcription  that  is  good  for  the 
matter  and  fubftance,  may  be  bad  by  the  manner  of Tet- 
tino*  it  forth :  but  where  that  which  is  claimed  as  a  cuftom , 
in  or  for  many,  will  be  good,  that  regularly  will  be 
when  claimed,  by  prefcription  for  one.  Prefcription  is  ta 
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bt  time  out  of  mind  though  it  is  not  the  length  of  time 
that  begets  the  right  of  prefcription,  nothing  being  done 
by  time,  although  every  thing  is  done  in  time  ;  but  it  is 
a  prefumption  in  law,  that  a  thing  cannot  continue  fo  long 
quiet ,  if  it  was  again fl  right ,  or  injurious  to  another . 

Prescription,  in  Scotch  law.  See  Law,  p.  698, 
7.nd  725. 

Prescription,  in  theology,  was  a  kind  of  argument 
pleaded  by  Tertullian  and  others  in  the  3d  century 
againft  erroneous  do£iors.  This  mode  of  arguing  lias 
been  defpifed  by  fome,  both  becaufe  it  has  been  ufed  by 
Papifts,  and  becaufe  they  think  that  truth  has  no  need 
of  fuch  a  fupport.  But  furely  in  difputed  points,  if  it 
can  be  ffiown  that  any  particular  do&riue  of  Cliriftiani- 
ty  was  held  in  the  earlieft  ages,  even  approaching  the 
apoftolic,  it  muft  have  very  confiderable  weight ;  and  in¬ 
deed  that  it  has  fo,  appears  from  the  univerfal  appeals 
of  all  parties  to  thofe  early  times  in  fupport  of  their 
particular  opinions.  Befides,  the  thing  is  in  itfelf  natu¬ 
ral;  for  if  a  man  finds  a  variety  of  opinions  in  the  world 
upon  important  paffages  in  fcripture,  where  (hall  he  be 
fo  apt  t®  get  the  true  fenfe  as  from  cotemporary  writers 
or  others  who  lived  very  near  the  apoftolic  age  ?  and  if 
fuch  a  man  (hall  find  any  do&rine  or  interpretation  to 
have  been  univerfally  believed  in  the  firft  ages,  or  as 
Vincentius  Lirinenfis  words  it,  femper  ubique  et  ah  omni¬ 
bus,  he  will  unqueftionably  be  difpofed  to  think  fuch 
early  and  univerfal  confent,  or  fuch  prefcription,  of  very 
confiderable  weight  in  determining  his  opinion. 

PRESENCE,  a  term  of  relation,  ufed  in  oppofition 
to  abfence,  and  fignifying  the  exiftence  of  a  perfon  in 
a  certain  place. 

Present  Tenfe,  in  grammar,  the  firft  tenfe  of  a  verb, 
expreffing  the  prefent  time,  or  that  fomething  is  now 
performing;  as  fcribo,  I  write,  or  am  writing.  See 
Grammar. 

PRESENTATION,  in  ecclefiaftical  law.  See  Pa¬ 
tronage. 

Presentation  of  the  Virgin ,  is  a  feaft  of  the  Romifh 
church,  celebrated  on  the  21ft  of  November,  in  memo¬ 
ry  of  the  Holy  Virgin's  being  prefented  by  her  parents 
in  the  temple,  to  be  there  educated.  Emanuel  Comne- 
tuis,  who  began  to  reign  in  1 143*  makes  mention  of 
this  feaft  in  his  Conftitution.  Some  imagine  it  to  have 
been  eftabliflied  among  the  Greeks  in  the  1  ith  century; 
fcnd  think  they  fee  evident  proofs  of  it  in  fome  homilies 
of  George  of  Nicomedia,  who  lived  in  the  time  of  Pho- 
tius.  Its  inftitution  in  the  Weft  is  afcribed  to  Gregory 
XI.  in  1372.  Some  think  it  was  inftituted  in  memory 
of  the  ceremony  pradtifed  among  the  Jews  for  their  new¬ 
born  females ;  correfponding  to  the  circumcifion  on  the 
eighth  day  for  males. 

-Presentation  of  our  Lady  alfo  gives  the  title  to  three 
orders  of  nuns.  The  firft,  projeaed  in  1 61 8,  by  a  maid 
named  Joan  of  Cambray.  The  habit  of  the  nuns,  ac¬ 
cording  to  the  vifion  (he  pretended  to  have,  was  to  be 
a  grey  gown  of  natural  wool,  &c.  5  but  this  project  was 
never  accomplifhed.  The  fecond  was  eftabliffied  in 
Prance,  about  the  year  1627,  by  Nicholas  Sanguin,  bi- 
fhop  of  Senlis  ;  it^vas  approved  by  Urban  VIII.  This 
order  never  made  any  great  progrefs.  The  third  was 
eftablifhed  in  1664,  when  Frederic  B or romeo,  being 
apoftolical  vifitor  in  the  Valteline,  was  intreated  by  fome 
devout  maids  at  Morbegno  to  allow  them  to  live  in  com¬ 


munity  in  a  retired  place  ;  which  he  granted,  and  erec-  mon  prelfes, 


ted  them  into  a  congregation,  under  the  title  of  congre¬ 
gation  of  our  Lady .  They  live  under  the  rule  of  St 
Auguftine. 

PRESENTMENT,  in  law.  See  Prosecution. 

A  prefentment,  generally  taken,  is  a  very  comp  re  - 
henfive  term  ;  including  not  only  preferments  properly 
fo  called,  but  alfo  inquifitions  of  office,  and  indi&ments 
by  a  grand  jury.  A  prefentment,  properly  fpeaking, 
is  the  notice  taken  by  a  grand  jury  of  any  offence  from 
their  own  knowledge  or  obfervation,  without  any  bill 
of  indictment  laid  before  them  at  the  fuit  of  the  king : 
As  the  prefentment  of  a  nuifance,  a  libel,  and  the  like  ; 
upon  which  the  officer  of  the  court  rmift  afterwards 
frame  an  indictment,  before  the  party  prefented  can  be 
put  to  anfwer  it.  An  inquifition  of  office  is  the  aCt  of 
a  jury,  fummoned  by  the  proper  officer  to  inquire  of 
matters  relating  to  the  crown,  upon  evidence  laid  be¬ 
fore  them.  Some  of  thefe  are  in  themfelves  convictions, 
and  cannot  afterwards  be  traverfed  or  denied ;  and 
therefore  the  inqueft,  or  jury,  ought  to  hear  all  that 
can  be  alleged  on  both  fides.  Of  this  nature  are  all 
inquifitions  of  felo  de  fe  ;  of  flight  in  perfons  accufed  of 
felony  ;  of  deodands,  and  the  like  ;  and  preferments 
of  petty  offences  in  the  ffieriff’s  toum  or  court-leet, 
whereupon  the  prefiding  officer  may  fet  a  fine.  Other 
inquifitions  may  be  afterwards  traverfed  and  examined  $ 
as  particularly  the  coroner's  inquifition  of  the  death  of 
a  man,  when  it  finds  any  one  guilty  of  homicide  ;  for 
in  fuch  cafes  the  offender  fo  prefented  muft  be  arraign¬ 
ed  upon  this  inquifition,  and  may  difpute  the  truth  of 
it ;  which  brings  it  to  a  kind  of  indictment,  the  moft  . 
ufual  and  effectual  means  of  profecution.  See  Indict¬ 
ment. 

PRESIDENT,  Prases,  is  an  officer  created  or 
eleCted  to  prefide  over  a  company  or  affembly  ;  fo  called 
in  contradiftinCtion  to  the  othei  members,  who  are  term¬ 
ed  ref  dents. 

Lord  President  of  the  Council,  is  a  great  officer  of 
the  crown,  who  has  precedence  next  after  the  lord 
chancellor  and  lord  treafurer  ;  as  ancient  as  the  time  of 
King  John,  when  he  was  ftyled  confiharius  capitalist — - 
His  office  is  to  attend  on  the  king,  to  propofe  bufinefs 
at  the  council-table,  and  to  report  to  the  king  the  feve* 
ral  tran  faCtions  there.  See  Privy -Council* 

PRESIDIAL,  was  a  tribunal,  or  bench  of  judges, 
eftabliffied  (before  the  Revolution)  in  the  feveral  confi¬ 
derable  cities  of  France,  to  judge  ultimately,  or  in  the 
laft  refort,  of  the  feveral  caufes  brought  before  them 
by  way  of  appeal  from  the  fubaltern  judges.  The 
prefidials  made  one  company  with  the  officers  of  the 
bailliages  and  fenefehauffees,  where  they  were  eftabliffied, 

PRESS  (Prelum),  in  themechanic  arts,  a  machine 
made  of  iron  or  wood,  ferving  to  fqueeze  or  comprefti 
any  body  very  clofe. 

The  ordinary  preffes  confift  of  fix  members,  or 
pieces  ;  viz.  two  flat  fmooth  planks ;  between  which, 
the  things  to  be  preffed  are  laid ;  two  ferews,  or 
worms,  faftened  to  the  lower  plank,  and  paffing  through 
two  holes  in  the  upper  ;  and  two  nuts,  in  form  of  an 
S,  ferving  to  drive  the  upper  plank,  which  is  move- 
able,  again  ft  the  lower,  which  is  (table,  and  without 
motion. 

/  Presses  ufed  for  exprfing  of  Liquors ,  are  of  various 
kinds ;  fome,  in  moft  refpeCts,  the  fame  with  the  com- 


excepting  that 
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forated  with  a  great  number  of  holes,  to  let  the  juice 
exprefi'ed  run  through  into  a  tub,  or  receiver,  under- 

A  very  ufeful  machine  for  a  prefs,  in  the  procefs  of 
cydcr.making,  has  been  lately  conftrufted  by  Mr  An- 
ftice,  who,  with  his  well-known  zeal  for  the  improve¬ 
ment  of  mechanics,  permits  us  to  lay  before  our  readers 
the  following  defcription  of  it. 

Wate  AA,  nni  two  pieces  of  timber,  21  feet  long,  1 2  by  & 
CCCCXV.  inches,  laid  fide  by  fide  at  the  diftance  of  12  inches, 
and  fecured  in  that  fituation  by  blocks  placed  between 
and  bolts  palTing  through  them  ;  this  frame  forms  the 
bed  of  the  machine.  BB,  two  uprights,  1 2  feet  long, 

-6  by  8  inches,  morticed  upon  them,  and  fecured  111  their 
poll t ion  by  pins  and  iron  fquares.  CC,  two  uprights, 
five  feet  long,  fix  by  10  inches,  morticed  near  the  end 
of  the  under  frame,  and  fecured  as  before.  D,  a  lever, 

1 7  feet  long,  1 2  by  13  inches,  turning  on  a  large  bolt 
which  paffes  through  the  (hort  uprights,  alfo  through 
iron  {traps,  which  fecure  them  to  the  bed  infide,  and  a 
ftirrup  of  iron  which  pall'es  over  the  end  of  the  lever, 
and  which  makes  the  turning  point  in  the  line  of  its 
lower  fide,  and  not  through  its  middle.  E,  a  lever  20 
feet  long,  fix  by  eight  inches  at  its  large  ft  part,  and  ta¬ 
pering  towards  the  other  end :  this  lever  turns  on  a  bolt 
In  the  uprights  BB.  F,  i,  2,  3,  4.  four  pieces  of  oak 
(which  he  calls  needles,  10  feet  long),  four  by  two  and 
an  half  inches,  morticed  loofely  into  the  upper  lever,  and 
hung  thereto  by  holts,  fo  as  to  fwing  perpendiculauy, 
and  play  in  a  long  mortice  or  channel  cut  through  the 
Jaro-e  lever  to  receive  them.  Thefe  needles  have  lncli- 
hofes  pretty  clofely  bored  through  them  (in  a  direc- 
tion  eroding  the  machine),  from  the  lower  ends,  as  far 
^upwards  as  the  great  lever  will  reach,  when  it  is  as  high 
as  it  can  go.  G,  a  bed  to  receive  what  is  to  be  preff- 
ed*  H,  a  frame  to  fupport  a  winch  worked  by  a 
handle  at  I.  At  the  end  of  the  fmall  lever  two  blocks 
or  pulleys  are  fixed,  one  above,  and  the  other  below  it ; 
a  rope  of  about  half  an  inch  diameter  is  then  fattened  to 
the  cieling  (or  continuation  of  the  uprights  of  the 
winch  frame  if  neceffary)  at  K  ;  then  patted  through  the 
upper  block  on  the  lever,  from  thence  patted  through 
a  block  at  L,  and  then  goes  with  four  turns  round  the 
winch,  from  whence  it  is  carried  through  the  block  un¬ 
der  the  lever,  and  fattens  to  the  machine  at  M  *,  by  this 
means,  if  the  winch  be  turned  one  way,  h  raifes  the 
end  of  the  fmall  lever  if  the  other  depreffes  it. 

To  work  the  machine.  If  we  fuppofe  the  great 
lever  bearing  on  the  matter  to  be  prefled,  an  iron  pin 
mutt  be  put  into  one  of  the  holes  in  the  needles  above 
the  great  lever  ;  and  when  the  fmall  lever  is  worked  as 
far  as  it  will  go,  either  up  or  down,  another  bolt  is  to 
be  put  into  the  hole,  which  comes  nearett  above  the 
great  lever  on  the  other  fide  of  the  uprights  BB,  and 
the  winch  then  turned  the  contrary  way,  by  which 
means  the  preffing  goes  on  whether  the  fmall  lever  rifes 
or  falls.  Before  the  refiftance  is  very  great,  the  needles 
fartheft  from  the  fulcrum  of  the  fmall  lever  are  ufed ; 
after  that  the  nearett  are  employed,  which  doubles  the 
power  of  the  machine.  In  railing  the  great  lever,  or 
lowering  it  to  ks  bearing,  the  needles  moil  diftant  from 
the  fulcrum  of  the  fmall  lever,  are  ufed  under  inftead 
of  over  it.  As  the  rope  is  liable  to  ftretch  and  get 
flack,  be  paffes  it,  after  taking  two  turns  on  the 
winch,  through  a  pulley,  to  which  is  ftifpended  a  weight 


of  half  a  hundred,  and  then  takes  two  turns  more  be* 
fore  it  is  carried  through  the  other  block,  by  which 
means  the  flack  is  conftantly  gathered  in,  and  the  weight 
holds  on  without  increafing  the  fridfion,  as  by  hanging 
under  the  winch  it  counterads  the  preffure  upwards  on 
its  axis. 

The  power  of  this  machine  is  very  great,  being  as  I 
to  1136  nearly,  and  capable  by  a  trifling  addition  of 
any  other  proportion.  It  is  applicable  to  many-pur- 
pofes  befide  cyder-pre  fling,  and  is  more  Ample,  and  left 
liable  to  injury,  than  any  other  which  has  fallen  under 
our  obfervation.  Perhaps,  however,  it  would  be  an  im¬ 
provement  to  ufe,  inftead  of  the  ropes  and  pulleys,  by 
which  the  lever  E  is  moved,  a  fmall  wheel  or  pinion  of 
To  or  12  teeth,  on  the  axis  of  the  winch  W  (n°  2.), 
and  a  ftiff  beam  e  n  down  .from  the  lever,  having  on  its 
lower  end  an  iron  rack,  of  which  the  teeth  take  into 
thofe  of  the  pinion.  The  adion  of  thefe  teeth  would, 
in  our  opinion,  be  lefs  diminifhed  by  fridtion  and  obli¬ 
quity,  than  the  pulleys  are  by  fridfion  and  the  ftiffnefs 
of  the  rope  ;  and  the  machine  would  retain  all  its  other 
advantages. 

Press  ufed  by  Joiners ,  to  keep  clofe  the  pieces  they 
have  glued,  efpecially  panels,  &c.  of  wainfeot,  is  very 
fimple,  confiding  of  four  members ;  viz.  two  ferews,, 
and  two  pieces  of  wood,  four  or  five  inches  fquare,  and 
two  or  three  feet  long ;  whereof  the  holes  at  the  tw© 
ends  ferve  for  nuts  to  the  ferews. 

Press  ufed  by  Inlayers ,  refembles  the  joiner’s  prefs,. 
except  that  the  pieces  of  wood  are- thicker,  and  that 
only  one  of  them  is  moveable  ;  the  other,  which  is  ill 
form  of  a  treffel,  being  fuftained  by  two  legs  or  pillars,, 
jointed  into  it  at  each  end.  This  prefs  ferves  them  for 
fawing  dnd  cleaving  the  pieces  of  wood  required  in  mar¬ 
quetry  or  inlaid  work. 

Founder's  Press ,  is  a  ttrong  fquare  frame,  confiding' 
of  four  pieces'  of  wood,  firmly  joined  together  with  te¬ 
nons,  &c.  This  prefs  is  of  various  fizes,  according  ter 
the  fizes  of  the  moulds ;  two  of  them  are  required  t© 
each  mould,  at  the  two  extremes  whereof  they  are  pla¬ 
ced  ;  fo  as  that,  by  driving  wooden  wedges  between  the 
mould  and  the  fides  of  the  preffes,  the  two  parts  of  the 
mould  wherein  the  metal  is  to  be  run  may  be  preffed 
clofe  together. 

Printing- Press.  See  PRiNTiNG-Prefs * 

R&lling-PRE$s y  is  a  machine  ufed  for  the  taking  off 
prints  from  copper-plates.  It  is  much  lefs  complex  than1 
that  of  the  letter-printers.  See  ks  defcription  and  ufe 
under  the  article  Rolling-prefs  Printing . 

Press ,  in  Coining,  is  one  of  the  machines  ufed  in  {Irk 
king  of  money  ;  differing  from  the  balance,  in  that  it 
has  only  one  iron  bar  to  give  it  motion,  and  prefs  the 
moulds  or  coins  ;  is  not  charged  with  lead  at  its  ex¬ 
treme,  nor  drawn  by  cordage.  See  Coining. 

Binder's  Cutting- Press,  is  a  machine  ufed  equally  by 
book-binders,  llationers,  and  pafteboard-makers^  con- 
fitting  of  two  large  pieces  of  wood,  in  form  of  ^cheeks, 
conncdled  by  two  ttrong  wooden  ferews  ;  which,  being, 
turned  by  an  iron  bar,  draw  together,  or  fet  afunder, 
the  cheeks,  as  much  as  is  neceffary  for  the  putting  in 
the  books  or  paper  to  be  cut.  The  cheeks  are  placed 
lengthwife  on  a  wooden  ttand,  in  the  form  of  a  cheft, 
into  which  the  cuttings  fall.  Alide  of  the  cheeks  are 
two  pieces  of  wood,  of  the  fame  length  with  the  ferews^ 
ferving  to  diredt  the  cheeks,  and  prevent  their  opening 
$  unequally. 
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unequally.  Upon  the  cheek9  the  a  _ 
which  the  cutting-knife  is  fattened  by  a  fcrew  5  which 
'  has  its  key,  to  difmount  it,  on  occaiion,  to  be  fharp- 
ened. 

The  plough  confitts  of  feveral  parts  ;  among  the  reft 
a  wooden  fcrew  or  worm,  which,  catching  within  the 
nuts  of  the  two  feet  that  fuftain  it  on  the  cheeks,,  brings 
the  knife  to  the  book  or  paper  which  is  fattened  in  the 
prefs  between  two  boards.  This  fcrew,  which  is  pretty 
long,  has  two  diredories,  which  refemble  thofe  of  the 
ferews  of  the  prefs.  To  make  the  plough  Aide  fqnare 
and  even  on  the  cheeks,  fo  that  the  knife  may  make  an 
equal  paring,  that  foot  of  the  plough  where  the  knife  is 
not  fixed,  Hides  in  a  kind  of  groove,  fattened  along  one 
of  the  cheeks.  Laftly,  the  knife  is  a  piece  of  fteel,  fix 
or  feven  inches  long,  flat,  thin,  and  (harp,  terminating 
at  one  end  in  a  point,  like  that  of  a  fword,  and  at  the 
other  in  a  fquare  form,  which  ferves  to  fatten  it  to  the 
plough.  Sec  Book- Binding. 

As  the  long  knives  ufed  by  us  in  the  cutting  of  books 
or  papers,  are  apt  to  jump  in  the  cutting  thick  books, 
the  Dutch  are  faid  to  ufe  circular  knives,  with  an  edge 
'  all  round  ;  which  not  only  cut  more  fteadily,  but  latt 
longer  without  grinding. 

Press,  in  the  Woolkn  Manufactory,  is  a  large  wooden 
machine,  ferving  to  prefs  cloths,  ferges,  rateens,  &c. 
thereby  to  render  them  fmooth  and  even,  and  to  give 
them  a  glofs. 

This  machine  confitts  of  feveral  members  ;  the  prin¬ 
cipal  whereof  are  the  cheeks,  the  nut,  and  the  woim 
Or  fcrew,  accompanied  with  its  bar,  which  ferves  to 
turn  it  round,  and  make  it  defeend  perpendicularly  on 
the  middle  of  a  thick  wooden  plank,  under  which  the 
fluffs  to  be  preffed  are  placed.  The  calender  is  alfo 
a  -kind  of  prefs,  ferving  to  prefs  or  calender  linens,  filks, 
fee. 

Liberty  of  the  Press.  See  Liberty  of  the  Prefs * 
PRESSING,  in  the  manufactures,  is  the  violently 
fqiieezing  a  clotli,  ftuff,  &c.  to1  render  it  fmooth  and 
gloffy. 

There  are  two  methods  of  preffmg,  viz.  cold  and 

As  to  the  former,  or  cold  preffmg  :  After  the  ftuff 
has  been  fcoured,  fulled,  and  fhorn,  it  is  folded  fquare 
in  equal  plaits,  and  a  fkin  of  vellum  or  pafteboard  put 
between  each  plait.  Over  the  whole  is  laid  a  fquare 
wooden  plank,  and  fo  put  into  the  prefs,  which  is  ferew- 
cd  down  tight  by  means  of  a  lever.  After  it  has  lain 
a  fufficient  time  in  the  prefs,  they  take  it  out,  remo¬ 
ving  the  pafteboards,  and  lay  it  up  to  keep..  Some 
only  lay  the  ftuff  on  a  firm  table  after  plaiting  and 
pafteboarding,  cover  the  whole  with  a  wooden  plank, 
and  load  it  with  a  proper  weight.  .  '  r  n  ^ 

The  method  of  prefling  hot  is  this  :  Vv(hen  the  ttuu 
has  received  the  above  preparations,  it  is  fprinkled  a 
little  with  water,  fometimes  gum-water ;  then  plaited 
equally,  and  between  each  two  plaits  are  put  leaves  of 
pafteboard  ;  and  between  every  iixth  and  feventh  plait, 
as  well  as  over  the  whole,  an  iron  or  brafs  plate  well 
heated  in  a  kind  of  furnace.  This  done,  it  is  laid  upon 
the  prefs,  and  forcibly  ferewed  down.  Under  this  prefs 
are  laid  five,  fix,  &c.  pieces  at  the  fame  time,  all  fur- 
nifhed  with  their  pafteboards  and  iron-plates.  When 
the  plates  are  well  cooled,  the  fluffs  are  taken  out  and 
Hitched  a  little  together  to  keep  them  in  the  plaits. 
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plough  moves,  to  This  manner  of  prefiiug  was  only  invented  to  cover  the  Preffkg, 
defeats  of  the  fluffs ;  and,  accordingly,  it  has  been  fre-  pre^.gr 
quently  prohibited.  w—y— * 

Pressing,  or  Impreffing.  See  Impressing. 

PRESSION,  or  pressure,  in  the  Cartefian  Philo-, 
fophy ,  is  a  fuppofed  impulfive  kind  of  motion,  or  rather 
an  endeavour  to  move,  impreffed  on  a  fluid  medium,  and 
propagated  through  it. 

PRESSURE  of  air.  See  Pneumatics. 

Pressure  of  Fluids.  See  Hydrostatics  andPNEU-r 
MAT1CS. 

PREST,  is  ufed  for  a  duty  in  money,  to  be  paid 
by  the  fheriff  on  his  account,  in  the  exchequer,  or  for 
money  left  or  remaining  in  liis  hands  :  2  6c  3  Edw.  V I. 
c.  4.  \ 

PREST-Money ,  is  fo  called  from  the  French  word  prefix 
that  is ,  promptus,  eXpeditus  ;  for  that  it  binds  thofe  who 
receive  it,  to  be  ready  at  all  times  appointed,  being  com. 
monly  meant  of  foldiers. 

PRESTATION-money,  is  a  fum  of  money  paid 
yearly  by  archdeacons  and  other  dignitaries  to  their, 
bifhop,  pro  exteriort  jurifdidione. 

Prestation  (pr<eJiatio),w?LS  anciently  ufed  for  other 
payments  :  Et  quieti  jint  de  prxjiatwne  muragii .  Chart. 

Hen.  VII.  Sometimes  alfo  for  pourveyance. 

PRESTEIGN  is  a  town  in  Radnorfhire,  diftant 


149  miles  wefUnorth-weft  from  London,  in  the  dire<ft* 
road  to  Aberyflwith,  and  throughout  South  Wales,  in 
N.  Lat.  52°  12',  bounded  to  the  north  and  north-eafl 
by  Here tordfh ire.  It  is  a  neat  well  built  town,  with> 
clean  and  regular  flreets,  and  is  the  refidence  of  many 
genteel  families.*  The  neighbourhood  abounds  with  all 
the  comforts  and  conveniencies  of  life.  » It  is  feated  on 
a  gravelly  foil.on  the  banks  of  the  liver  Lug,  and  at  the 
head  of  a  very  fertile  vale  :  the  mountains  to  the  weft 
and  north-weft  of  the  town  forming,  as  it  were,  an 
amphitheatre  round  it.  The  name  of  it  inWelfh  is 
Sian-Andras ,  which  is  fuppofed  to  be^  derived  from  the 
church,  which  is  dedicated  to  Saint  Andrew.  The 
town  is  divided  into  four  v/ards,  which  have  each  a  fe- 
parate  jurifdiiftion,  feparate  officers,  levies,  6cc.  .  The 
curfew-bell  of  William  the  Conqueror  ftill  remains  in 
this  place,  and  is  rung  every  night.  It  is  a  borough  by 
prefeription,  and  is  governed  by  a  bailiff  annually  elec¬ 
ted,  and  fworn  in  by  a  fteward  appointed  by  the  crown. 
The  living  is  a  rectory  and  vicarage  united,  and  report¬ 
ed  to  be  worth  from  L.  500  to  L.  600  per  annum  ;  the 
parifh  lying  in  two  counties.  Here  is  an  excellent  free 
ichool  well  endowed.  The  county  hall,  the  county  gaol, 
the  county  bridewell,  and  houfe  of  corre&ion,  are  kept 
in  this  place.  The  markets  are  held  on  Saturdays ;  ancL 
there  are  two  fairs  in  the  year.  About  a  century  and 
a  half  ago  Prefteign  was  confiderably  larger  ;  had  a 
good  woollen  manufa&ory,  of  which  the  very  large 
*  buildings  now  Handing  (formerly  belonging  to  clothiers), 
bear  ample  teftimony ;  but  a  fire,  fucceeded  by  the 
plague,  in  the  town  about  the  year  1636,  reduced  the 
lame,  and  with  it,  its  confequence  as  a  manufa&uring 
town.  The  healthinefs  of  its  fituation- cannot  be  better 
afeertained  than  by  the  regifter  of  births  and  burials. 
The  pariih  embraces  at  leaf!  a  circle  of  19  miles  ;  and 
the  average  of  burials  for  the  lall  feven  years  was  only 
26  perfons/^r  annum ,  and  that  of  births  for  the  fame 
time  was  42  ;  and  of  the  former  upwards  of  18  were 
from  80  to  100  years  old. 
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**ftcr  PRESTER  (John,  or  Jean),  an  appellation  former- 
ly  o-iven  to  an  emperor  of  the  Tartars  who  -was  over- 
SVcteriti.n  c'o£e  and  kiUed  by  Jenghiz  Khan.  Since  that  time  it 
w  *  has  been  given  to  the  emperor  of  Abyflima  or  Ethio¬ 
pia  •  however,  in  Ethiopia  itfelf  this  name  is  utterly 
unknown,  the  emperor  being  there  called  the  grand  ne* 

*  Prester,  a  meteor,  confifting  of  an  exhalation 
thrown  from  the  clouds  downwards  with  fuch  violence, 
as  that  by  the  collifiqn.it  is  fet  ou  fire.  The  word  is 
Greek,  the  name  of  a  kind  of  ferpent ;  called 

alfo  dipfast  to  which  this  meteor  is  fuppofed  to  bear  a 
refembiance.  The  prefter  differs  from  the  thunderbolt 
in  the  manner  of  its  inflammation  ;  and  in  its  burning 
and  breaking  every  thing  it  touches  with  greater  vio¬ 
lence. 

Prester,  a  word  ufed  by  fome  to  exp  refs  the  ex¬ 
ternal  part  of  the  neck,  which  is  ufually  inflated  in  an- 

^  PRESTIMONY,  in  canon  law,  is  derived  a  prafla- 
Uone  quotidian#  ;  and  is,  by  fome,  defined  to  be.a  kind 
of  benefice,  ferved  by  a  fingle  prieft.  Others  fay,  it  is  the 
incumbency  of  a  chapel,  without  any  title  01  collation; 
fuch  as  are  mod  of  thofe  in  caftles,  where  prayers  or  mats 
are  faid ;  and  which  are  mere  unendowed  oratories. 
Whence  the  term  is  alfo  applied,  in  the  Romifh  church, 
to  certain  perpetual  offices  bellowed  on  canons,  religi¬ 
ous,  or  others,  for  the  faying  of  mattes,  by  way  of  aug¬ 
mentation  of  their  livings.  Others  think  it  is  a  leafe, 
or  conceffion  of  any  ecclefiaftical  fund  or  revenue,  be¬ 
longing  to  a  monaltery,  to  be  enjoyed  during  life.  Du 
Moulin  calls  it  a  profane  benefice,  which,  however,  has. a 
perpetual  title,  and  an  ecclefiaftical  office,  with  certain 
revenues  attached  to  it ;  which  the  incumbent  is  allows 
ed  to  fell,  and  which  may  be  poffeffed  without  tonfure  5 
fuch  as  the  lay  church-wardens  of  Notre-dame.  He 
adds,  that,  in  propriety,  the  canonries  of  .chapels  are 
benefices  of  this  nature.  The  moft  probable  opinion 
feems  to  be,  that  preftimony  is  a  fund,  or  revenue,  ap¬ 
propriated  by  the  founder  for  the  fubfiftence  of  a  prieft, 
without  being  eredled  into  any  title  of  benefice,  chapel, 
prebend,  or  priory ;  and  which  is  not  fubjefil  either  to 
the  pope  or  to  the  ordinary,  but  whereof  the  patron, 
and  thofe  who  have  a  right  from  him,  are  the  collators, 
and  nominate  and  confer  plena  jure. 

PRESTO,  in  the  Italian  raufic,  intimates  to  perform 
quick  •  as  prejlijjimo  does,  extremely  quick. 

PRESTON,  a  town  of  Lancafhire  in  England,  feat- 
ed  on  the  river  Ribble,  over  which  there  is  a  handfotne 
Here  is  held  a  court  of  chancery,  and  o- 


a  figure  whereby,  in  pretending  to  pafs  over  a  thing  un¬ 
touched,  we  make  a  fummary  mention,  thereof.  I  will 
not  fay  he  is  'valiant ,  he  is  learned «  he  is  jifl,  See ♦  .  Pfie 
moil  artful  praifes  are  thofe  given  byway  of  preterition. 
See  Oratory. 

PRETEXT,  a  colour  or  motive,  whether  real  or 
feigned,  for  doing  fomething. 

Toga  PRETEXTA,  among  the  ancient  Romans, 
a  long  white  gown,  with  a  border  of  purple  round  the 
edges,  and  worn  by  children  of  quality  till  the  age  of 
puberty,  viz.  by  the  boys  till  17,  when,  they  chau- 
ged  it  for  the  toga  virihs  :  and  by  the  girls  till  mar- 
riage. 

PRETIUM  sepulchri,  in  old  law  books, &c.  thole 
goods  accruing  to  the  church  wherein  a  corpfe  is  buri¬ 
ed.  In  the  Irifh  canons,  lib.  xix.  cap..  6.  it  is  ordered, 
that  along  with  every  body  that  is  buried, .  there  go  I113. 
cow,  liorfe,  apparel,  and  the  furniture  of  his  bed  ;  none 
of  which  maybe  difpofed  of  otherwife  than  for  the  pay¬ 
ment  of  debts,  &c.  as  being  familiars  and  domeftics  of 

the  deceafed.  , 

PRETOR,  a  magiftrate  among  the  ancient  Ro¬ 
mans,  not  unlike  our  lord  chief  juftices,  or  lord  chan¬ 
cellor,  or  both  in  one  ;  as  being  veiled  with  the  power 
of  diilributing  juftice  among  the  citizens.  At  firft  there 
was  only  one  pretor  ;  but  afterwards,  another  being 
created,  the  firft  or  chief  one  had  the  title  of  prator  ur - 
banns ,  or  the  “  city  pretor:”  the  other  was  called  pere* 
grinus ,  as  being  judge  in  all  matters  relating  to  foreign¬ 
ers.  But,  beiides  thefe,  there  were  afterwards  created 
many  provincial  pretors;  who  were  not  only  judges,  but 
alfo  aflifted  the  confuls  in  the  government  o£  the  pro¬ 
vinces,  and  even  were  invefted  with  the  government  of 
provinces  themfelves. 

PRETORIAN  GUARDS,  in  Roman  antiquity,  were 
the  emperor’s  guards,  who  at  length  were  increafed  to 
10,000:  they  had  this  denomination,  according  to  fome, 
from  their  being  ftationed  at  a  place  called  Pratorium  : 
their  commander  was  ftyled  prxfedus  pratorii. 

PRETORIUM,  or  Praltorium,  among  the  Ro¬ 
mans,  denoted  the  hall  or  court  wherein  ,the  pretorlived, 
and  wherein  he  adminiftered  juftice. 

It  likewife  denoted  the  tent  of  the  Roman  general, 
wherein  councils  of  war,  &ec.  were  held  :  alfo  a  place  irt 
Rome  where  the  Pretorian  guards  were  lodged. 

PREVARICATION,  in  the  civil  law,  is  where. the 
informer  colludes  with  the  defendants,  and  fo  makes  on¬ 
ly  a  fham  profecutiou. 

Prevarication,  in  our  laws,  is  when  a  man  fallely 
feems  to  undertake  a  thing,  with  intention  that  he  may 
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ft  one  bridge.  Here  is  neia  a  court  oicnancery,  cinu  v-  icuuo  ^  7  - _  r,  ,  { 

■ther  officef  of  juftice  for  the  county  palatine  of  Lanca-  deftroy  it ;  where  a  lawyer  pleads  booty,  or  acts  by  c 
fter.  It  is  noted  for  the  defeat  of  the  rebels  here  in  lufion,  See, 


j  7  j 5 ?  when  they  were  all  made  prifoners,  and  fent  up 
to  London.  W.  Long.  2.  26.  N.  Lat.  53*  45* 
PRESTRE.  SeeVAUBAN. 

PRETENSED  or  pretended  right,  in  law,  is 
where  one  is  in  poffeflion  of  lands  and  tenements,  which 
another,  who  is  out,  claims  and  fues  for.  Here  the 
pretenfed  right  is  in  him  who  fo  claims  or  fues. 

PRETERITE,  in  grammar,  a  tenfe  which  expreftes 
tlie  time  pail,  or  an  a&ion  completely  finifhed ;  as, 
■feripfit"  I  have  written.”  See  Perfect  and  Gram¬ 
mar.  •* 

PRETERITION,  or  pretermission,  in  rhetoric, 


It  alfo  denotes  a  fecret  abufe  committed  in  the  exer- 
cife  of  a  public  office,  or  of  a  commifiion  given  by  a 
private  perfon. 

PRIAM,  king  of  Troy,  was  the  fon  of  Laomedom 
He  was  carried  into  Greece  after  the  taking  of  that  c.ity 
by  Hercules  ;  but  was  afterwards  ranfomed,  on  which 
he  obtained  the  name  of  Priam ,  a  Greek  word  iignify- 
ing  “  ranfomed.”  At  his  return  he  rebuilt  Ilium,  and 
extended  the  bounds  of  the  kingdom  of  Troy,  which 
-became  very  flourifhing  under  his  reign.  He  marned 
Hecuba,  the  daughter  of  Ciffeus  king  of  Thrace,  by 
whom  he  had  To  children;  and  among  the  reft  Pans, 

7  who* 
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Fnapifmus  who  carried  off  Helen,  and  occafioned  the  ruin  of  *1  roy, 
ii  which  is  fuppofed  to  have  been  facked  by  the  Greeks 

Price*  about  1184  B.  C.  when  Priam  was  killed  by  Pyrrhus 
^ the  fon  of  Achilles  at  the  foot  of  an  altar  where  he  had 
taken  refuge,  after  a  reign  of  52  years.  See  Troy. 

PRIAPISMUS,  or  priapism,  is  an  erection  of  the 
penis  without  any  concomitant  pain,  or  the  confent  of 
other  parts.  It  is  thus  called,  hecaufe  the  perfon  in 
this  Hate  refemblcs  the  lewd  god  Priapus.  Ccelius  Au- 
relianus  fays  it  is  a  palfy  of  the  feminal  veffels,  and  other 
nerves  diftributed  to  the  parts  about  the  penis,  by  the 
diftenfion  of  which  this  diforder  is  produced.  It  is  of 
the  fame  nature  as  the  fatyriafis.  See  Medicine,  n°  372. 

PRIAPUS,  in  Pagan  worfhip,  the  fon  of  Bacchus 
and  Venus,  who  prefided  over  gardens  and  the  moft  in¬ 
decent  a&ions.l  He  was  particularly  adored  at  Lampfa- 
cus,  a  city  at  the  mouth  of  the  Hellefpont,  faid  to  be  the 
place  of  his  birth  ;  and  his  image  was  placed  in  gardens 
£-0  defend  them  from  thieves  and  birds  deftru&ive  to 
fruit.  He  was  ufually  reprefented  naked,  with  a  Hern 
countenance,  matted  hair,  and  holding  either  a  wooden 
fword  or  tickle  in  his  hand,  and  with  a  monftrous  pri- 
.  vity  ;  from  whence  downward  his  body  ended  in  a  fhape- 
lefs  trunk.  The'  facrifice  offered  to  this  obfeene  deity 
was  the  afs  ;  either  o-n  account  of  the  natural  uncomeli- 
nefs  of  this  animal,  and  its  propenfity  to  venery,  or  from 
the  difappointment  which  Priapus  met  with  on  his  at¬ 
tempting  the  chafrity  of  Veffa,  while  that  goddefs  was 
afleep,  when  fhc  efcaped  the  injury  defigned  her  by  her 
being  awaked  by  the  braying  of  old  Silenus’s  afs. 

PRICE  (Rev.  Richard),  D.  D.  L.  L.  D.  fellow  of 
the  Royal  Society  of  London,  and  of  the  Academy  of 
Sciences,  New  England,  was  born  at  Tynton  in  Gla- 
morganfhire,  February  22.  1723.  His  father  was  a 
diffenting  minifter  at  Bridgend  in  that  county,  and 
died  in  1739.  At  eight  years  old  he  was  placed  under 
a  Mr  Simmons  of  Neath  ;  and  in  four  years  removed 
to  Pentwyn  in  Caermarthenfhire  under  the  Rev.  Samuel 
Jones,  whom  he  reprefented  as  a  man  of  a  very  enlar¬ 
ged  mind,  and  who  firfr  infpired  him  with  liberal  fenti- 
ments  of  religion.  Having  lived  as  long  with  him  as 
with  Mr  Simmons,  lie  was  fent  to  Mr  Griffith’s  acade¬ 
my  at  Talgarth  in  Breconfhire.  In  1 740  he  loft  his 
mother ;  and  on  this  he  quitted  the  academy  and  came 
to  London.  Here  he  was  fettled  at  that  academy,  of 
which  Mr  Eames  was  the  principal  tutor,  under  the  pa¬ 
tronage  of  his  uncle  the  Rev.  S.  Price,  who  was  co- 
paftor  with  Dr  Watts  upwards  of  40  years.  At  the 
end  of  four  years  he  left  this  academy,  and  refided  with 
Mr  Streatfield  of  Stoke  Newington  in  the  quality  of 
domeftic  chaplain,  while  at  the  fame  time  he  regularly 
affifted  Dr  Chandler  at  the  Old  Jewry,  and  occaiionally 
affifted  others.  Having  lived  with  Mr  Streatfield  near 
1 3  years,  on  his  death  and  his  uncle’s  he  was  induced 
to  change  his  fituation,  and  in  1757  married  Mifs  S. 
Blundell  of  Leicefterfhire.  He  then,  fettled  at  Hack¬ 
ney,  but  being  Ihortly  after  chofen  minifter  at  Newing¬ 
ton  Green,  he  lived  there  until  the  death  of  his  wife, 
which  was  in  1786,  when  he  returned  to  Hack¬ 
ney.  He  was  next  chofen  afternoon-preacher  at  the 
meeting-houfe  in  Poor  Jewry-ftreet,  but  this  he  refigii" 
ed  on  being  elc&ed  paftor  of  the  Gravel-pit  meeting 
Hackney,  and  afternoon-preacher  at  Newington  Green. 
Thefe  he  refigned  with  a  farev/el-fermon  in  February 
1791.  Shortly  after  he  was  attacked  with  a  nervous 


fever,  which  difappearing  was  fucceeded  by  a  diforder  pri*ce. 
in  his  bladder,  which  reduced  him  to  fuch  a  degree  '~"~v 
that,  worn  out  with  agony  and  difeafe,  he  died  without 
a  groan  on  the  19th  April  1791.  He  left  his  property 
to  a  lifter  and  two  nephews. 

Dr  Kippis,  fpeaking  of  his  learning  and  purfuits, 
obferves  *,  that  “  his  chief  aim  was  to  lay  a  foundation  *  AMnfe 
for  folid  knowledge,  by  an  application  to  fciences  of  the**  hls 
nobleft  kind.  It  was  on  the  great  and  fundamental”*™  * 
principles  and  obligations  of  morality,  on  the  higher 
fpecies  of  mathematics,  on  the  fublimer  parts  of  natu¬ 
ral  pliilofophy,  on  the  true  bafis  of  government,  and  on 
the  queftions  which  relate  to  the  effential  welfare  and 
dignity  of  man,  that  his  ftudies  were  employed  ;  and  in 
the  profecution  of  thefe  ftudies  he  not  only  enriched 
his  own  mind,  but  was  enabled  to  become. of  eminent 
fervice  to  his  country  and  to  the  world.  In  his  moral 
writings  he  has  laboured  with  diftinguifhed  ability  to 
build  the  fcience  of  ethics  on  an  immutable  bafis  ;  and 
what  he  has  advanced  will  always  Hand  high  in  eftima- 
tion  as  one  of  the  ftrongeft  efforts  of  human  reafon  in 
favour  of  the  fyftem  he  has  adopted.  For  myfelf  (adds 
Dr  Kippis),  I  fcruple  not  to  fay,  that  I  regard  the 
treatife  referred  to  as  a  rich  treafure  of  valuable  infor¬ 
mation,  and  as  deferving  to  be  ranked  among  the  firft 
produ6lions  of  its  kind.  With  refpe&  to  his  other 
ethical  works,  every  one  muft  admire  the  zeal,  earneft- 
nefs,  and  ftrength,  with  which  he  endeavours  to  lead' 
men  into  pious  views  of  God,  of  providence  and  prayer 
and  to  promote  the  exercife  of  devout  and  amiable 
difpofitions.  In  confeq*uence  of  his  profound  know¬ 
ledge  in  mathematical  calculations,  he  was  qualified  at 
a  particular  crifis  for  being  of  fingular  utility  to  h is 
fellow-citizens.  A  number  of  fchemes  for  infurance* 
for  lives,  and  the  benefit  of  furvivorffiip,  promifing 
mighty  advantages,  were  vifing  up  in  the  metropolis. 

Thefe  ruinous  fchemes  would  have  been  carried  to  great 
excefs  had  not  Dr  Price  ftepped  forward  and  difpelled 
the  delufion.  Gratitude  will  not  allow  us  to  forget  the* 
ability  and  fpirit  with  which  he  awakened  the  attention 
of  his  countrymen  to  the  reduction  of  the  national  debt'.’ 

With  him  it  was  that  the  fcheme  of  the  prefent  minifter  ■ 


for  that  purpofe  is  underftood  to  have  originated.  What; 
crowned  the  whole  of  his  chara&er  was,  its  being  ar.^ 
affemblage  of  the  moft  amiable  and  excellent  private  vir¬ 
tues.  His  piety  was  fincere,  humble,  and  fervent ;  his? 
foul  pure  and  elevated ;  in  his  views  difinterefted  and: 
noble  ;  and  in  his  manners  mild  and  gentle :  the  ap- 
plaufe  of  his  talents  and  virtues  will  be  tranfmitted  to 
future  ages,  and  lie  will  be  united  in  the  catalogue  witk 
the  moft  eminent  benefa&ars  of  mankind.” 

This  is  the  panegyric  of  a  friend;  but  with  few  abate¬ 
ments  it  will  be  admitted  by  every  candid  reader.  In- 
morals  Dr  Price’s  principles  were  thofe  of  Cud  worth 
and  Clarke;  and  by  many  who  have  themfelves  adopted^ 
a  very  different  theory,  he  is  allowed  to  have  defended 
thofe  principles  with  greater  ability  than  any  other 
writer  in  the  Englifh  language  (fee  Moral  Philofophy% 
n  14.)  In  metaphyfics  lie  was  perhaps  too  great  an 
admirer  of  Plato,  from  whom  he  has  borrowed  a  doc¬ 
trine  concerning  ideas  which  we  confefs  ourfelves  unable1 
to  comprehend.  He  was  a  firm  believer  in  the  imma-^ 
teriality  of  the  foul ;  but,  with  Dr  Law,  the  late  learn¬ 
ed  biffiop  of  Carlifle,  he  thought,  that  from  death  to* 
the  refurre&ion  of  the  body  it  remains,  in  a  dormant  or* 


qui* 


prfte. 
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He  contended  for  its  indivifibility,  but  a  chcerfulnefs  and  good  humour  which  cWd  every 
ne  com-ei  „  •  perfon  who  had  tbe  happmefs  of  viewing  bun  in  that 
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cuiefcent  ftate.  - - -  ,.;r 

'  maintained  at  the  fame  time  its  extenfion  ;  which  lur 
niffied  Dr  Prieftley  with  fome  advantages  in  their  ce¬ 
lebrated  controverfy,  which  his  own  aciitenefs  would 
never  have  obtained.  In  propagating  his  political  prin¬ 
ciples,  which  were  republican,  he  fometimes  expreiled 
liimfelf  with  undue  vehemence  ;  and  he  was.  a  zealous 
enemy  to  all  religious  eftablifhments  which,  in  his  opi¬ 
nion,  encroach  upon  that  liberty  wherewith  Chrift  has 
made  us  free.  His  faith  refpecting  the  Son  of  God 
was  what  has  been  called  fometimes  low  Anamfm  and 
fometimes  Semi-arianifm.  From  a  very  early  age  he 
claimed  the  privilege  of  thinking  for  himfelf  on  every 
fubjeft.  His  father  was  a  rigid  Calvimit,  and  ipared 
no  pains  to  inftil  his  own  theological  dogmas  into  the 
tender  mind  of  his  fon  ;  but  young  Richard  would 
often  Hart  his  doubts  and  difficulties,  and  fometimes 
incur  the  old  man’s  difplcafure  by  arguing  againft  his 
favourite  fyftem  with  an  ingenuity  that  perplexed,  and 
a  folidity  that  could  not  be  eafily  overturned.  He  had 
once  the  misfortune  to  be  caught  reading  a  volume  of 
Clarke’s  fermons,  which  liis  father  in  great  wrath  hatch¬ 
ed  from  him  and  threw  into  the  fire.  Perhaps  he  could 
not  have  taken  a  more  effedual  method  to  make  tne 
"book  a  favourite,  or  to  excite  the  young  man’s  curipfity 
after  the  other  works  of  the  fame  author  ;  and  it  is  by 
no  mean3  improbable  that  this  orthodox  bigotry  con¬ 
tributed  more  than  any  other  circiimftance  to  lay  the 
foundation  of  his  fon’s  Arianifm. 

But  whatever  may  be  thought  of  Hr  Puce  s  fpecu- 
lative  opinions,  whether  political  or  religious,  bis  vir¬ 
tues  in  private  life  have  never  been  called  in  quefuon. 
Of  his  practical  religion  it  is  impofhble  to  fpeak  in 
terms  too  high.  There  was  a  fervour  even  in  his 
public  prayers  which  indicated  the  ftrongeft  fenfibili- 
ty  as  well  as  fmcerity  in  himfelf,  and  communicated 
its  warmth  to  thofe  who  joined  with  him.  But  in 
his  family  devotions  he  gave  Hill  fuller  fcope  to  the 
pious  emotions  of  his  foul,  and  proved  to  thofe  friends 
who  were  occafionally  prefent  at  them  how  deeply  he 
felt  religious  impreffions,  and  how  happily  lie  blended 
in  this  as  well  as  in  other  things  the  cool  decilions  of 
the  underflan  ding  with  the  amiable  and  exalted  fenfibi- 

litics  of  the  heart.  # 

But  it  was  not  in  devotion  only  that  theie  ienlibili- 
tles  were  difplayed.  He  was  as  exemplary  in  affedion 
*to  his  relatives  as  in  love  to  his  Maker.  Of  this  he 
gave  a  flriking  though  private  inftance  before  he  firft 
quitted  his  native  place  to  try  his  fortune  in  London. 
His  father  had  left  to  an  elder  brother  by  a  former 
marriage  a  very  confiderable  fortune  ;  to  Richard  he 
left  a  mere  trifle  ;  and  to  each  of  two  fibers  bill  lefs. 
Our  author  divided  his  fhare  between  his  fibers,  refer- 
ving  toTiimfelf  only  a  few  pounds  to  defray  the  expences 


of  his  journey,  and  trailing  for  his  future  fupport  to 
the  bidding  of  God  upon  his  talents  and  his  indubry. 
As  in  early  life  he  was  an  affedionate  and  generous 
brother,  in  old  age  he  was  a  loving  and  attentive  huf- 
band.  His  wife,  who  for  a  confiderable  time  before 
her  death  was  almob  wholly  helplefs,  found  during  the 
lab  years  of  her  life  hardly  any  enjoyment  except  in  a 
game  at  whib  ;  and  though  our  Dodor  difliked  cards 
as  a  wabe  of  time,  and  never  touched  them  on  any 
other  occafion,  to  amufe  her  he  would  fit  down  every 
evening  to  the  card-table,  and  play  till  it  was  late,  with 


endearing  fituation.  . 

Yet,  though  thus  attentive  to  the  obligations  ot  do- 
meftic  life,  he  did  not  fuffer  his  private  affections  to  en¬ 
croach  upon  his  focial  duties.  His  talents  and  his  la¬ 
bours  were  ever  ready  at  the  call  of  friendlhip  ;  nay, 
fo  much  did  his  nature  abound  with  the  milk  oi  human 
kindnefs,  that  he  could  not  refill  without  extreme  reluc¬ 
tance  even  troublefome  and  unreafonable  felicitations. 
His  hours  of  ftudy  and  retirement  were  frequently  bro¬ 
ken  in  upon  by  applications  for  affiftance  and.  ad  vice, 
efpecially  in  matters  relating  to  annuities  and  life-infu- 
rances  ;  and  in  this  way  he  facrificed  much  of  his  per- 
fonal  convenience  to  individuals  of  whom  he  knew  but 
little,  and  from  whom  he  would  accept  of  no  pecuniary 
recompenfe.  His  good  nature  in  this  refpeft  amounted 
almoft  to  a  foible  ;  and  fubjefted  him  to  importunities 
and  lofs  of  time,  of  which  he  would  fometimes  com¬ 
plain  as  interfering  materially  with  more  important  and 
more  generally  nfeful  ftudies.  t 

Whilft  he  thus  obliged  the  rich  by  his  mental  talents, 
lie  fuccoured  the  poor  with  his  earthly  fubftance.  A 
fifth  part  of  his  annual  income  was  regularly  devoted 
to  charitable  purpofes ;  and  he  was  laudably  anxious  to 
diftribute  it  in  fuch  a  way  as  might  produce  the  great- 
eft  good.  In  the  praftice  of  this,  and  indeed  of  all  his 
virtues,  he  was  utterly  devoid  of  oftentation.  Simpli¬ 
city  and  humility  were  among  the  ftrong  features  of 
liis  charaftcr.  No  man  was  ever  hds  fenfible  of  his  own 
excellence,  or  lefs  elated  by  his  own  celebrity  ;  and  in 
no  man  was  the  dignity  of  artlefs  manners  and  unaffeaed 
modefty  more  happily  difplayed. 

His  face  was  the  true  index  of  his  mind.  .  It  beam¬ 
ed  with  philanthropy  ;  and  when  lighted  up  in  conver- 
fation  with  liis  friends,  affumed  an  afpeft  peculiarly 
pleatin'*.  His  perfon  was  (lender,  and  rather  below 
the  common  fize,  but  poffeffed  of  great  mufcular  ftrengtlt 
and  remarkable  aftivity.  A  habit  of  deep  thought  haft 
given  a  ftoop  to  his  figure,  and  he  generally  walked  a 
brifle  pace  with  his  eyes  on'the  ground,  his  coat  button¬ 
ed,  one  hand  in  his  pocket,  and  the  other  fwinging  by 

his  fide.  '  . 

It  is  natural  to  fuppofe  that  fuch  a  man  as  Dr  Price, 
fome  of  whofe  writings  were  tranflated  into  foreign 
languages,  would  be  very  generally  refpedted  in  the  re¬ 
public  of  letters,  and  have  many  correfpondents.  The 
fuppofition  is  well  founded.  In  1763  or  1764  he  was 
chofen  a  fellow  of  the  Royal  Society,  and  contributed 
largely  to  the  tranfa&ions  of  that  learned  body  in 
1 769  he  received  from  Aberdeen  a  diploma  creating 
him  DD.;  and  in  1783  the  degree  of  LL.D.  was  con¬ 
ferred  upon  him  by  the  college  of  Yale  in  Connedficut* 
As  in  1770  he  had  refufed  an  American  degree  which 
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had  been  conveyed  to  him  by  Dr  Pranklin,  his  accep¬ 
tance  of  one  13  years  afterwards  can  be  attributed  only 
to  his  extravagant  attachment  to  a  republican  form  o* 
government ;  which  was  the  greateft  defed  in  his  cha- 
rader,  and  (hows  what  prejudices  the  moll  vigorous 
mind  will  imbibe  by  thinking  always  on  the  fame  fub- 
jeds,  and  in  the  fame  track.  Among  his  correfpon¬ 
dents,  the  moll  eminent  in  his  own  country  were  the 
late  Lord  Chatham,  Lord  Stanhope,  Lord  Lanfdowne, 
the  late  bilhops  of  Carlifle  and  St  Afapli,  and  the  pre- 
feiit  bilhop  of  Landaff  5  Mr  Hume,  Mr  Harris  of  Sa¬ 
lisbury, 
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Frier,  liffiury,  Dr  Gregory  of  Edinburgh,  and  the  celebrated 

-  Mr  Howard,  who  lived  with  him  on  terms  of  the  great- 

eft  intimacy  ;  in  America  he  cbrrefponded  with  Dr 
Franklin,  Dr  Cliauncey,  Mr  Adams,  and  others  ;  and 
in  Fiance  with  the  celebrated  Tirgot,  the  Duke  de 
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dence  between  Dr  Price  and  Dr  Prieflley,  1779  5  Gn 
Annuities,  Affurances,  Population,  & c.  8vo,  1779;  ou 
the  Population  of  England,  1780;  on  the  Public  Debts, 
Finances,  Loans,  See.  8vo,  1783  ;  on  Reverfionary 
Payments,  2  vols,  1783  ;  on  the  importance  of  the  A- 


in  Fiance  with  the  celebrated  Tirgot,  the  Duke  de  Tayments,  2  vols,  17 '03  ;  on  tne  importance  or  tne 
Rochefoucault,  andfeveral  of  the  lirft  national  affembly.  merican  Revolution,  1784  befide.s  Sermons,  and  a  va- 
Oue  of  his  female  correfpondents  fketched  his. charafter  riety  of  papers  in  the  Philofophicai  Tranfadious  on 


with  great  juftnefs  many  years  ago  under  the  fictitious 
but  well  applied  name  of  Simplicius  ;  and  With  this  cha¬ 
racter  we  (hall  clofe  thefe  fhort  memoirs. 

While  the  vain  man  is  painfully  driving  to  out- 


aftronomical  and  other  philofophicai  fubjects. 

PRIDE,  inordinate  and  unreafo liable  felf-efleem,  at¬ 
tended  with  infolence  and  rude  treatment  of  others. — 
It  is  frequently  confounded  with  vanity,  and  fometimes 


“  While  tne  vain  man  is  psnuuuy  lurviug  uui-  u  v. 

iliine  the  company  and  to  attract  the  admiration  by  with  dignity ;  but  to  the  former  paflion  it  has  no  re- 
falfe  wit,  forced  compliments,  and  ffudied  graces,  he  femblance,  and  ill  many  circumftances  it  differs  from  the 
muft  furely  be  mortified  to  obferve  how  conftantly  Sim-  latter.  Vanity  is  the  parent,  of  loquacious  boating  ; 
plicius  engages  their  attention,  refpect,  and  complacen-  and  the  perfon  fubject  to  it,,  if  his  pretences  be  admit- 
cy,  without  having  once  thought  of  himfelf  as  a  perfon  ted,  has  no  inclination  to  infult  the  coinpany.  The 


of  any  confequence  among  them.  Simplicius  imparts 
his  fuperior  knowledge,  when  called  upon,  as  eafily  and 
naturally  as  he  would  tell  you  what  it  is  o’clock  ;  and 
with  the  fame  readinefs  and  good  will  informs  the  mod 
ignorant  or  confers  with  the  mod  learned.  He  is  as 
willing  to  receive  information  as  to  give  it,  and  to  join 
the  company,  as  far  as  he  is  able,  in  the  mod  trifling 
convention  into  which  they  may  happen  to  fall  as  in 
the  mod  ferious  and  fublime.  If  he  difputes,.  it  is  with 
as  much  candour  on  the  mod  important  and  interedmg 
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proud  man,  on  the  other  hand,  is  naturally  filent,  and, 
wrapt  up  in  his  own  importance,  he  feldom  fpeaks  but 
to  make  his  audience  feel  their  inferiority.  It  is  this 
circumdance  which  didinguifhes  pride  from  dignity, 
and  conditutes  its  finfulnefs.  Every  man  poffeffed  of 
great  powers  of  mind  is  confcious  of  them,  and  feels 
that  lie  holds  a  higher  rank  in  the  fcale  of  exidence  than 
lie  whofe  powers  are  lefs.  If  he  recollect,  at  the  fame 
time,  that  he  has  nothing  which  he  did  not  receive,  and 
that  his  fuperiority  is  owing  to  the  good  pleafure  of 


as  much  candour  on  tne  molt  important  ana  mtcrciung  uwi  ®  “ 

as  on  the  mod  infignificant  fubje&s;  and  lie  is  not  lefs  pa-  Him  who  forms  his  creatures  differently,  as  the  potter 
tient  in  hearing  than  in  anfwering  his  antagonid.  If  you  forms  his  clay  ;  lie  will  be  fo  far  from  inflating  his  in¬ 
talk  to  him  of  himfelf  or  his  works,  he  accepts  praife  or  feriors,  that  when  neceffanly  in  company  with  them, 
acknowledges  defefts  with  equal  meeknefs,  and  it  isim-  he  will  bear  with  their  foibles,  and,  as  far  as  is  proper, 
poffible  to  fufpea  him  of  affe&ation  in  either.  We  are  make  them  lofe  fight  of  the  didance  which  the  laws  of 


more  obliged  by  the  plain  unexaggerated  exprefijons  of 
his  regard,  than  by  the  compliments  and  attentions  of 
the  mod  accomplilhed  pattern  of  high  breeding  ;  be¬ 
cause  his  benevolence  and  fincerity  are  fo  drongly  mark¬ 
ed  in  every  look,  word,  and  a&ion,  that  we  are  convin¬ 
ced  his  civilities  are  offered  for  our  fakes,  not  for  his 
own,  and  are  the  natural  effe£s  of  real  kindnefs,  not 
the  dudied  ornaments  of  behaviour.  Every  one  is  de- 
firous  to  fhow  him  kindnefs  in  return,  which  we  know 
will  be  accepted  jud  as  it  is  meant.  All  are  ready  to 
pay  him  that  deference  which  he  does  not  defire,  and 
to  give  him  credit  for  more  than  he  affumes,  or  even 
more  than  he  poffeffes.  With  a  perfon  ungraceful,  and 
with  manners  unpoliflied  by  the  world,  his  behaviour  is 
always  proper,  eafy,  and  refpe&able;  as  free  from  con- 
draint  and  fervility  in  the  highed  company,  as.  from 
haughtinefs  and  infolence  in  the  lowed.  His  dignity 
arifes  from  his  humility  ;  and  the  fweetnefs,  gentlenefs, 
and  franknefs  of  his  manners,  from  the  real,  goodnefs 
and  re&itude  of  his  heart,  which  lies  open  to  infpeAion 


and  rectitude  ol  his  heart,  wmen  lies  open  to  nupev^u  — -  a  •  Lr  ,  V  nf  nride 
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guife  or  ornament.”  _  _ 

Such  was  Dr  Price.— Of  his  public  principles  men 
will  think  differently ;  of  his  private  worth  there  can 
be  but  one  opinion.  He  will  live  in  the  memory  of  Ins 
friends  till  memory  has  loft  her  power.  To  pofterity 
his  works  will  he  his  monument.  They  are :  A  Re- 
view  of  the  principal  Quedions  and  Difficulties  in  Mo- 
rals,  8 vo,  1758;  DilTertations  on  Providence,  &c.  8vo, 
1 767  ;  Obfervations  on  Reverfionary  Payments,  &c. 
Svo,  1771  ;  Appeal  on  the  National  Debt,  Ac.  8vo, 
*773  i  Obfervations  on  the  Nature  of  Givil  Puberty, 
1776;  on  Materialifm  and  Neceffity,  in  a  corrcfpon- 
Vou  XV.  Part  II. 
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God  and  man  have  for  ever  placed  between  them  and 
him.  This  condefcenfion,  however,  if  he  be  a  man  of 
dignity,  will  never  lead  him  to  join  with  them  in  any 
mean  or  dirty  a&ion.  He  will  even  excufe  in  them 
many  tilings  which  he  would  condemn  in  himfelf,  and 
give  them  liis  good  wifhes,  after  they  have  forfeited  his 
edeem.  Such  a  chara&er  is  amiable  and  refpe&able, 
and  what  every  man  fhould  labour  to  obtain.  From  the 
weaknefs  of  human  nature,  however,  it  is  too  apt  to  de¬ 
generate  into  pride. 

To  a  man  of  great  intelle&ual  powers  and  various 
erudition,  the  converfation  of  ordinary  perfons  affords 
neither  inftru&ion  nor  amufement  ;  and  fuch  converfa¬ 
tion,  when  often  repeated,  mud,  from  the  nature,  of 
things,  become  tedious  and  irkfome.  But  it  requires 
great  command  of  temper  and  of  manners  to.  prevent 
uneafinefs  long  felt  from  fometimes  betraying  itfelf  by 
external  fymptoms,  fuch  as  peevifli  expreffions,  a  for¬ 
bidding  look,  or  abfence  of  mind ;  and  thefe  are  the  in¬ 
fallible  indications  of  contempt  for  the  company,  the 
*  ^  r  PJ.  If  thi$ 


contempt  be  often  excited,  it  will  be  formed  into  a  ha¬ 
bit  ;  and  the  proud  man  will  be  fo  much  under. its  influ¬ 
ence,  as  to  infult  his  inferiors,  and  fometimes  his  equals, 
without  forming  the  resolution  to  infult  either  the  one 
or  the  other.  Such  a  chara&er  is  hateful  to  every 
company,  and  is  fo  far  from  indicating  true  dignity  of 
mind  in  him  to  whom  it  belongs,  that  it  is  obvioufly 
affociated  with  meannefs,  and  indicates  a  confcioufneL 
of  feme  radical  defe£.  He  who  poffeffes  leal  and  con- 
fpicuous  merit  lias  no  occafion  to  deprefs  others  for  the 
purpofe  of  railing  himfelf ;  his  fuperiority  will  be  cheer¬ 
fully  acknowledged :  but  when  a  man  of  undoubted 
3  S  .  .  ^ 
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eminence  in  one  refpeft,  is  fo  fwollen  with  pride  as  to 
make  him  wifh  to  appear  great  in  all  refpefts,  he  has 
no  other  means  of  enforcing  liis  ill-founded  claim,  than 
difplaying  his  acknowledged  fuperiority,  with  fuch  in- 
folence  as  may  drive  at  a  diftance  from  him  every  per- 
fon  by  whom  he  is  confcions  that  in  many  inllances  lie 
might  be  more  than  rivalled.  Whoever  is  proud  of 
knowledge,  would  do  well  to  confider  how  much  know- 
ledge  he  wants. 

The  fame  obfervations  which  we  have  made  pn  pride 
ef  parts  will  apply  to  every  other  fpecies  of  pride,  fuch 
as  pride  of  birth,  office,  or  riches,  &c.  The  peace  and 
order  of  fociety  require  difference  of  rank,  accompanied 
with  different  degrees  of  authority  ;  and  he  who^  inhe¬ 
rits  a  title  or  office  from  his  anceftors,  may  without 
pride  be  confcious  of  liis  fuperiority,  provided  he  forget 
not  that  fuch  fuperiority  is  conferred  on  families  and 
individuals,  not  for  tlieir  own  lakes,  but  for  the.  good 
of  the  community.  The  peer,  who  keeps  this  circum- 
{lance  in  mind,  may  maintain  his  ftation,  and  reprefs 
the  forward  petulance  of  the  plebeian,  without  giving 
offence  to  any  thinking  man  ;  but  if  he  dwell  upon  his 
rank  with  too  much  complacency,  he  will  in  procefs  of 
time  be  apt  to  confider  himfelf  and  his  family  as  fupe- 
rior  by  nature  to  thofe  upon  whom  no  title  has  been 
conferred,  and  then  his  pride  will  become  intolerable. 

If  we  could  trace  our  defeents,  fays  Seneca,  we  fhould 
find  all  flaves  to  come  from  princes,  and  all  princes  from 
flaves.  To  be  proud  of  knowledge,  is  to  be  blind  in 
the  light ;  to  be  proud  of  virtue,  is  to  poifon  ourfelves 
with  the  antidote  ;  to  be  proud  of  authority,  is  to  make 
our  rife  our  downfal.  The  befl  way  to  humble  a  proud 
man  is  to  negle&  him. 

PRIDEAUX  (Humphry)  was  born  at  Padflow  in 
Cornwall  in  1 648,  and  was  honourably  defeended  by 
both  parents.  Three  years  he  fludied  at  Weflminfler 
under  Dr  Bufby  ;  and  then  was  removed  to  Chrift- 
church,  Oxford.  Here  he  publifhed,  in  1676,  his 
Marmora  Oxonienfia  ex  Arundelianis ,  Seldenianis ,  aliif- 
4jue  conjlatay  cum.  perpetuo  Commcntario .  This  introdu¬ 
ced  him  to  the  lord  chancellor  Finch,  afterward  earl 
cf  Nottingham,  who  in  1679  prefented  him  to  the  rec¬ 
tory  of  St  Clements  near  Oxford,  and  in  1681  bellowed 
on  him  a  prebend  of  Norwich.  Some  years  after  he  was 
engaged  in  a  controverfy  with  the  Papifts  at  Norwich, 
concerning  the  validity  of  the  orders  of  the  church  of 
England,  which  produced  his  book  upon  that  fuhjcft. 
In  1688  he  was  inflalled  in  the  archdeaconry  of  Suf¬ 
folk  ;  to  which  he  was  collated  by  Dr  Lloyd,  then  bi- 
ffiop  of  Nonvich.  In  1691,  upon  the  death  of  Dr 
Edward  Pococke,  the  Hebrew  profefiorfhip  at  Oxford 
being  vacant,  was  offered  to  Dr  Prideaux,  but  he  re- 
i’ufed  it.  In  1697,  he  publifhed  his  Life  of  Mahomet, 
and  in  1702  was  inflalled  dean  of  Norwich.  In  1710 
he  was  cut  for  the  Hone,  which  interrupted  his  fludies 
for  more  than  a  year.  Some  time  after  his  return  to 
London,  he  proceeded  with  his  Connexion  of  the  Hi- 
flory  of  the  Old  and  New  Teflament  ;  which  he  had 
begun  when  he  laid  afide  the  defign  of  writing*  the 
Hiflory  of  Appropriations.  He  died  in  1724. 

PRIENE,  an  ancient  town  of  Afia  Minor.  It  k 
now  called  Samfun ,  and  Sanfun-katt ji ,  which  do  not 
however  appear  to  be  very  recent.  It  was  taken  in 
l39r  Bajazet,  who  fubdued  Ionia.  It  had  former¬ 
ly,  without  including  the  citadel,  three  gateways  ;  one 


506  ]  P  R  1 

of  which  was  towards  Kelibefh,  an  adjoining  village  5 
and  without  it  are  vaults  of  fepulchres.  The  entrance 
was  not  wide.  A  part  of  the  arch,  confifling  of  a 
fingle  row  of  maffive  flones,  flill  remains  ;  but  thofe  on 
which  it  refls  are  fo  eorroded  by  age,  broken,  or  di- 
florted,  as  to  feem  every  moment  ready  to  yield  and  let 
down  their  load.  A  rugged  way  leads  to  a  fccond 
opening  in  the  wall  oppofite  to  this,  and  about  a  mile 
from  it  ;  beyond  which  are  likewife  vaults  of  fepulchres. 
Between  tliefe  was  a  gate  facing  to  the  plain  ;  and  on 
the  left  hand  going  out  of  it  is  a  hole,  refembling  the 
mouth  of  an  even,  in  the  fide  of  a  fquare  tower  ;  and 
over  it  an  infeription  in  fmall  characters,  exceeding¬ 
ly  difficult  to  be  read.  It  fignifies,  that  a  certain 
Cyprian  in  his  deep  had  beheld  Ceres  and  Profer-- 
pinc  arrayed  in  white  ;  and  that  in  three  vifions  they 
had  enjoined  the  worfhip  of  a  hero,  the  guardian  of  the 
city,  and  pointed  out  the  place  where,  in  obedience  to 
them,  he  had  erected  the  god.  This  was  probably 
fome  local  hero,  whofe  little  image  was  fet  in  the  wall, 
and  whofe  name  and  memory  have  perifhed. 

PRIEST,  a  perfon  fet  apart  for  the.peformance  of 
facrifice,  and  other  offices  and  ceremonies  of  religion. 
Before  the  promulgation  of  the  law  of  Mofes,  the  firft- 
born  of  every  family,  the  fathers,  the  princes,  and  the 
kings,  were  priefls.  Thus  Cain  and  Abel,  Noah,  A- 
braham,  Melchizedec,  Job,  Ifaac,  and  Jacob,  offered 
themfelves  their  own  facrifices.  Among  the  Ifraelites, 
after  their  exod  from  Egypt,  the  prieflhood  was  con¬ 
fined  to  one  tribe,  and  it  confifted  of  three  orders,  the 
Zf^/6-priefl,  priejls ,  and  Levites.  The  prieflhood  was 
made  hereditary  in  the  family  of  Aaron,  and  the  firft- 
born  of  the  oldefl  branch  of  that  family,  if  he  had  no 
legal  blemifh,  was  always  the  high-prieft.  This  divine 
appointment  was  obferved  with  confiderable  accuracy 
till  the  Jews  fell  under  the  dominion  of  the  Romans, 
and  had  their  faith  corrupted  by  a  falfe  philofophy.— 
Then,  indeed,  the  high-prieflhood  was  fometimes  fet 
up  to  fale,  and  inflead  of  continuing  for  life,  as  it  ought 
to  have  done,  it  feems,  from  fome  paffages  in  the  New 
Teflament,  to  have  been  nothing  more  than  an  annual 
office.  There  is  fufficient  reafon,  however,  to  believe, 
that  it  was  never  difpofed  of  but  to  fome  defeendant 
of  Aaron,  capable  of  filling  it,  had  the  older  branches 
been  extinct.  (For  the  confecration  and  offices  of 
the  Jewifh  prieflhood,  we  refer  our  readers  to  the 
books  of  Mofes).  In  the  time  of  David,  the  inferior 
priefls  were  divided  into  24  companies,  who  were  to 
ferve  in  rotation,  each  company  by  itfelf,  for  a  week. 
The  order  in  which  the  feveral  courfes  were  to  ferve  was 
determined  by  lot ;  and  each  courfe  was  in  all  fucceed- 
ffig  ages  called  by  the  name  of  its  original  chief. — Ah 
nations  have  had  their  priejls.  The  Pagans  had  priejls  of 
Jupiter,  Mars,  Bacchus,  Hercules,  Ofiris,  and  Ifis,  & c. ; 
and  fome  deities  had  prtejlejjh .  The  Mahometans  have 
priefls  of  different  orders,  called  fchieky  and  mufti  ;  and 
the  Indians  and  Chinefehave  their  bramtns  and  iotiz.es. 

It  has  been  much  difputed,  whether,  in  the  Cliri^ 
flian  church,  there  be  any  fuch  officer  as  a  priJU  m  the 
proper  fenfe  of  the  word.  The  church  of  Rome,  which 
holds  the  propitiatory  facrifice  of  the  majs,  has  of  courfe 
her  proper  priejlhood.  In  the  church  of  England,  the 
word  priefl  i&  retained  to  denote  the  fecond  order  in  her 
hierarchy,  but  we  believe  with  very  difterentfignifications, 
according  to  the  different  opinions  entertained  of  the 

Lord’s 
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Prim*  Lord’s  flipper.  Some  few  of  her  divines,  of  great  learn- 
Jl  ing,  and  of  undoubted  Proteftantifm,  maintain  that  the 
Primer.  ^  j^orcps  fUpper  is  a  commemorative  and  eucharijlical  facri- 
Jlce .  Thefe  conlider  all  who  are  authorifed  to  admini- 
fter  that  facrament  as  in  the  ftri&eft  fenfe  priejls .' 
Others  hold  the  Lord’s  fupper  to  be  a  feajl  upon  the 
one  facrifice,  once  offered  on  the  crofs  ;  and  thefe  too 
muft  confider  themfelves  as  clothed  with  fome  kind  of 
prieftliood.  Great  numbers,  however,  of  the  Englifh 
clergy,  perhaps  the  majority,  agree  with  the  church  of 
Scotland,  in  maintaining  that  the  Lord’s  fupper  is  a 
rite  of  no  other  moral  import,  than  the  mere  comme¬ 
moration  of  the  death  of  Chrift.  Thefe  cannot  conii- 
der  themfelves  as  priejls  in  the  rigid  fenfe  of  the  word, 
but  only  as  prejbyters ,  of  which  the  word  pricjl  is  a  con¬ 
traction  of  the  fame  import  with  elder .  See  Supper  of 
the  Lord, 

PRIM-®  vi^,  among  phyficians,  denote  the  whole 
alimentary  du£t ;  including  the  cefophagus,  ltomach, 
and  inteftines,  with  their  appendages. 

PRIMAGE,  in  commerce,  a  fmall  duty  at  the 
water-fide,  ufually  about  I2d.  per  ton,  or  6  d.  per  bale, 
due  to  the  mafter  and  mariners  of  a  fhip. 

PRIMARY,  firft  in  dignity,  chief,  or  principal. 

Primary  Qualities  of  Bodies.  See  Metaphysics, 
n°  152. 

PRIMATE,  in  church-polity,  an  archbifhop,  who 
is  invefted  with  a  jurifdiCtion  over  other  bifhops. 

PRIME,  primus,  an  appellation  given  to  whatever 
is  firft  in  order,  degree,  or  dignity,  among  feveral 
things  of  the  fame  or  like  kind  ;  thus  we  fay,  the  prime 
miiiifter,  prime  coft,  &c. 

Prime  is  fometimes  ufed  to  denote  the  fame  with  de¬ 
cimal,  or  the  tenth  part  of  an  unit. 

PRiME-Figure ,  in  geometry,  one  which  cannot  be 
divided  into  any  other  figures  more  fimple  than  itfelf, 
as  a  triangle  among  planes,  and  the  pyramid  among 
folids. 

For  prime  numbers,  in  arithmetic,  fee  the  article 
Number. 

Prime  of  the  Moon ,  is  the  new  moon  when  fhe  firft 
appears,  which  is  about  three  days  after  the  change. 

Prime  Vertical ,  is  that  vertical  circle  which  paffes 
through  the  poles  of  the  meridian,  or  the  eaft  and  weft 
points  of  the  horizon  ;  whence  dials  proje&ed  on  the 
plane  of  this  circle  are  called  prime  vertical ,  or  north - 
and-foutb  dials. 

Prime,  in  the  Romifh  church,  is  the  firft  of  the  ca¬ 
nonical  hours,  fucceeding  to  lauds. 

Prime,  in  fencing,  is  the  firft  of  the  chief  guards. 
See  Guard. 

PRIMER  SEAsiN,  in  feodal  law,  was  a  feodal 
burden,  only  incident  to  the  king’s  tenants  in  capite, 
and  not  to  thofe  who  held  of  inferior  or  mefne  lords. 
It  was  a  right  which  the  king  had,,  when  any  of  his 
tenants  in  capite  died  feized  of  a  knight’s  fee,  to  re¬ 
ceive  of  the  heir  (provided  he  were  of  full  age)  one 
whole  year’s  profits  of  the  lands  if  they  were  in  im¬ 
mediate  poffeffion,  and  half  a  year’s  profits  if  the 
lands  were  in  reverfion  expectant  on  an  eftate  for  life. 
This  feems  to  be  little  more  than  an  additional  relief, 
(fee  Relief)  ;  but  grounded  upon  this  feodal  reafon, 
That,  by  the  ancient  law  of  feods,  immediately  upon 
the  death  of  a  vaflal  the  fuperior  was  entitled  to  enter  and 


take  ieifin  or  pofTeffion  of  the  land,  by  way  of  pro-  Priming 
te&ion  againft  intruders,  till  the  lieir  appeared  to  i! 
claim  it,  and  receive  inveftiture  :  and  for  the  time  the  Pnmo*e- 
lord  fo  held  it,  he  was  entitled  to  take  the  profits  ;  ruturcr,ii 
and  unlefs  the  heir  claimed  within  a  year  and  day,  it 
was  by  the  ftridt  law  a  forfeiture.  This  pradtice  how¬ 
ever  feems  not  to  have  long  obtained  in  England,  if 
ever,  with  regard  to  tenures  under  inferior  lords ;  but, 

to  the  king’s  tenures  in  capite ,  this  prima  feiftna  was 
exprefsly  declared,  under  Hen.  III.  and  Ed.  II.  to 
belong  to  the  king  by  prerogative,  in  contradiflindtion 
to  other  lords.  And  the  king  was  entitled  to  enter 
and  receive  the  whole  profits  of  the  land,  till  livery 
was  filed  ;  which  fuit  being  commonly  within  a  year 
and  day  next  after  the  death  of  the  tenant,  therefore 
the  king  ufed  to  take  at  an  average  the  frjl  fruits,  that 
is  to  fay,  one  year’s  profits  of  the  land.  And  this 
afterwards  gave  a  handle  to  the  popes,  who  claimed  to 
be  feodal  lords  of  the  church,  to  claim  in  like  manner 
from  every  clergyman  in  England  the  firft  year’s 
profits  of  his  benefice,  by  way  of  primitia,  or  firft- 
fruits. — All  the  charges  arifiog  by  primer  feifin  were 
taken  away  by  12  Car.  II.  c.  24. 

PRIMING,  in  gunnery,  the  train  of  powder  that 
is  laid,  from  the  opening  of  the  vent,  along  the  gutter 
or  channel  -on  the  upper  part  of  the  breech  of  the 
gun  :  which,  when  fired,  conveys  the  flame  to  the 
vent,  by  which  it  is  further  communicated  to  the 
charge,  in  order  to  fire  the  piece.  This  operation  is 
only  ufed  on  Clipboard  at  the  proof,  and  fometimes  in 
garrifon  ;  for,  on  all  other  occaiions,  tubes  are  ufed  for 
that  purpofe.  * 

P  rim  in  G-Wire9  in  gunnery,  a  fort  of  iron  needle 
employed  to  penetrate  the  vent  or  touch-hole  of  a  piece 
of  ordnance,  when  it  is  loaded  :  in  order  to  difeover 
whether  the  powder  contained  therein  is  thoroughly 
dry  and  fit  for  immediate  fervice ;  as  likewife  to  fearch 
the  vent  and  penetrate  the  cartridge,  when  the  guns  are 
not  loaded  with  the  loofe  powder.  . 

Priming,  among  painters,  fignifies  the  laying  on  of 
the  firft  colour. 

PRIMIPILUS,  in  antiquity,  the  centurion  of  tlic 
firft  cohort  of  a  legion,  who  had  the  charge  of  the  Ro¬ 
man  eagle. 

PRIMITLE,  the  firft-fruits  gathered  of  the  earth, 
whereof  the  ancients  made  prefents  to  the  gods. 

PRIMITIVE,  in  grammar,  is  a  root  or  original 
word  in  a  language,  in  contradiftin&ion  to  derivative  ; 
thus,  God  is  a  primitive  ;  godly ,  a  derivative  ;  and  god¬ 
like,  a  compound. 

PRIMOGENITURE,  the  right  of  the  firft-born,  ‘ 
has  among  moft  nations  been  very  confiderable.  .  The 
firft-born  fon  in  the  patriarchal  ages  had  a  fuperiority 
over  his  brethren,  and,  in  the  abfence  of  his  father,  was 
prieft  to  the  family.  Among  the  Jews,  he  was  confe- 
crated  to  the  Lord,  had  a  double  portion  of  the  inheri¬ 
tance,  and  fucceeded  in  the  government  of  the  family  or 
kingdom.  It  is,  however,  remarkable,  and  unque¬ 
stionably  lliows  the  connexion  between  this  institution 
and  the  birth  and  office  of  our  Saviour,  that  if  a  wo¬ 
man’s  firft  child  was  a  girl,  neither  fhe,  nor  the  children 
that  came  after  her,  were  confecrated. 

In  every  nation  of  Europe,  the  right  of  primogeni¬ 
ture  prevails  in  fome  degree  at  prefent,  but  it  did  not 
3  S  2  prevail 


Prim  one, 
Primula. 
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The  law  which  calls  the  elder-born  to  oblong  Indented  rough  leaves,  and 


the  crown,  preferably  to  the  others,  was  not  introdu¬ 
ced  into  France  till  very  late  ;  it  was  unknown  to  the 
firfl  race  of  kings,  and  even  to  the  fecond.  Ihe  tour 
fons  of  Clovis  iKared  the  kingdom  equally  among 
themfelves  ;  and  Louis  le  Debonnane  did  the  fame  :  it 
was  not  till  the  race  of  Hugh  Capet,  that  the  preroga¬ 
tive  of  fucceffion  to  the  crown  was  appropriated  to  the 

By  the  ancient  cuftom  of  Gavel-hntl,  ft  ill  preferred 
in  fome  parts  of  our  ifland,  primogeniture  is  of  no  ac¬ 
count;  the  paternal  eftate  being  equally  lhared  by  all 
the  fons.  And  it  has  been  a  matter  of  violent  and 
learned  difpute,  whether,  at  the  death  of  Alexander 
III.  Baliol  or  Bruce  was,  by  the  law  as  it  then  flood, 
heir  to  the  crown  of  Scotland.  The  former  had  un¬ 
doubtedly  the  right  of  primogeniture,  but  the  latter 
Hood  in  one  degree  of  nearer  relation  to  tne  deceaftd 
fovereign  ;  and  the  Scottifh  barons,  not  being  able  to 
determine  whole  claim  was  bell  founded,  referred  the 
queflion  to  Edward  I.  of  England,  and  thereby  invol- 
ved  their  country  in  a  long  and  ruinous  war.  bee  bcoT- 

PRIMORIE,  is  a  name  given  by  the  Slavi  to  that 
traft  of  fea-coaft  which  lies  between  the  two  rivers  Cet- 
tina  and  Narenta,  the  fir  ft  of  which  is  the  Neftus  and 
Tiluras,  and  the  fecond  the  Narus,  of  the  ancients;  com- 
p riling  what  was  properly  called  Dalmatia  two  ages  be- 
fore  our  era,  and  which  was  known  to  the  Greeks  of 
the  low  times  under  the  name  of  Paratalafia.  Appian 
informs  us,  that  the  Ardei  or  Vardei  poffeffed  many  ci¬ 
ties  there,  part  of  which  they  feized  before  the  invafion 
of  the  Romans,  and  part  they  built  themfelves.  We 
learn  alfo  from  the  ‘Tabula  Pentingeriana,  that  after  the 
conqueft  many  of  thofe  cities  remained,  and  were  inha¬ 
bited  by  the  conquerors,  who  alfo  founded  new  fettle- 
ments.  And  indeed  were  thefe  proofs  wanting,  the 
numerous  inferiptions  found  near  the  fea,  and  fometimes 
among  the  hills,  would  render  it  at  lcaft  probable.  Ihe 
coaft  is  extremely  pleafant,  the  foil  fertile,  and  the  litu- 
ation  moll  convenient  for  commerce  with  the  inland 
provinces.  By  bad  management,  however,  much  ground 
has  been  loft  near  the  fea,  by  its  being  covered  with 
gravel,  and  by  imprudent  cultivation  of  the  hills,  the 
impetuous  fury  of  the  mountain  torrents  has  rendered 
a  part  of  it  uninhabitable.  Macarlka  is  now  the  only 
town  in  the  territory,  and  it  appears  to  have  rifen  out 
efthe  ruins  of  the  ancient  Rataneum  of  Pliny.  It 
formed  a  part  of  the  Narentan  ftate  for  feveral  ages,  and 
afterwards,  together  with  the  reft  of  Primorie,  palled  un¬ 
der  the  -obedience  of  various  Chriftiau  princes.  It  after¬ 
wards  became  fubjed  to  the  Ottoman  Porte,  and  at  laft 
voluntarily  fubjeded  itfelf  to  the  Venetian  republic. 
See  Dalmatia  and  Macarska.  See  alfo  Fortis’s 
Travels  Into  Dalmatia ,  p.  265—  3*^' 

PRIMULA,  the  Primrose  t  A  genus  of  the  nacno- 
gynia  order,  belonging  to  the  pentandria  clafs  of  plants; 
and  in  the  natural  method  ranking  under  the  21ft  or¬ 
der,  Precite.  The  involucrum  lies  under  a  Ample  umbel ; 
the  tube  of  the  corolla  cylindrical  ;  with  the  mouth  or 
limb  patulous.  This  genus,  including  alfo  the  polyan¬ 
thus  and  auricula,  fumilhes  an  excellent  colledion  of  low, 
fibrous-rooted,  herbaceous  flowery  perennials. 

1.  The  primula  veris,  or  fpring  primrofc,  has  thick 
^nd  very  fibrous  roots,  crowned  by  a  duller  of  large 


_ 7 _  numerous  flower-  Primal*. 

ftalksf  front '  abo uV” three  or  four,  to  five  or  fix  inches  V  1 
high  ;  each  terminated  commonly  by  one  flower.— The 
varieties  arc,  common  yellow-flowered  pnmrofe  of  the 
woods  -white  primrofe— paper-white— red— double 
red— double  yellow,  and  double  white.— All  thefe 
flower  abundantly  in  March  and  April,  and  continue 
for  a  month  or  fix  weeks. 

The  cowflip  primvofe,  or  cowflip,  has  very  thick 
fibrous  roots,  crowned  by  a  duller  of  oblong,  in¬ 
dented  round -leaves,  and  upnght,  firm,  flower-ftalks 
five  -or  fix  inches  high,  terminated  each  by  a  clutter 
of  fmall  flowers.  The  varieties  are,  Common  Angle 
yellow  cowflip  of  the  meadows— double  yellow  cowflip 
— fcarlet  cowflip—  hofe-and-lioft  cowflip  ;  one  flower 
growing  out  of  the  bofom  of  another,  the  lowermolt 
ferving  as  a  calyx ;  all  of  which  varieties  have  the 
flower-ftalks  crowned  by  many  flowers  in  branches.— 

They  flower  in  ApriLand  May,  continuing  in  fuc- 
ccflion  a  month  or  fix  weeks.  . 

2.  The  polyanthus,  has  thick  fibrous  roots,  mcreafmg. 
into  large  bunches,  crowned  with  a  chiller  of  large 
oblono-  indented  rough  leaves  ;  amidll  them  uprig  t 
flowei-ftalks  fix  or  eight  inches  high,  terminated  mol¬ 
ly  by  a  duller  of  feveral  fpreading  flowers  of  many 
different  colours  in  the  varieties.  The  principal  are, 
purple,  red,  gold,  orange-coloured,  &c.  They  all 
flower  beautifully  in  April  and  May,.  and  frequently 
again  in  autumn  ;  and  fometimes  even  in  winter,  if  the 
feafon  is  mild.  The  polyanthus  is  one  of  the  noted 
prize-flowers  among  the  florifts  ;  many  of  whom  are 
remarkably  induftrious  in  railing  a  confiderable  variety 
of  different  forts,  as  well  as  In  uiing  every  art  to  blow 
them  with  all  requifite  perfection  ;  for,  among  the 
virtuofi,  a  polyanthus  mull  poffefs  feveral  peculiar  pro¬ 
perties  in  order  to  be  admitted  m  their  collections. 

The  chief  properties  required  in  a  florift  s  polyanthus 
are,  1.  The  llem  or  flower-ftalk  (hall  be  upright, 
moderately  tall,  with  ftrength  in  proportion,  and 
crowned  by  a  good  regular  bunch  of  flowers  on  Ihort 
pedicles,  ftrong  enough  to  fupport  them  nearly  in  an 
upright  pofition.  2.  The  florets  of  each  branch 
fhould  be  equally  large,  fpreading  open  flat,  with  the 
colours  exquifite,  and  the  ftripes  and  variegations 
lively  and  regular.  3-  The  eye  in  the  centre  of  each 
floret  fhould  be  large,  regular,  and  bright ;  and  the 
anther*,  by  the  florifts  called  the  thrum,  fhould  rife 
high  enough  to  cover  the  mouth  of  the  tube  or  hollow 
part  in  the  middle  of  the  florets,  and  render  them, 
what  they  call  thrum-eyed;  but  when  the  flyle  elevates 
the  ftigma  above  the  aritherae,  the  eye  of  the  tube  ge¬ 
nerally  appears  hollow,  fhowing  the.  ftigma  in  the 
middle,  like  the  head  of  a  pin,  and  is  rejeCled  as  an 
incomplete  flower,  though  its  other  properties- fhould 
be  ever  fo  perfea.  This  pin-eyed  polyanthus,  how¬ 
ever,  though  rejeaed  by  the  florifts,  is  the  flower  in  its 
moll  perfea  ftate,  and  great  numbers  of  them  are  of 
as  beautiful  forms  and  colours  as  the  thrum-eyed  vane- 

tieSj.  The  auricula  has  a  thick  fibrous  root,  crowned 
by  a  duller  of  oblong,  flelhy,  broad,  ferrated,  fmooth- 
1  eaves,  refembling  the  fliape  of  a  bears  ear;  and 
amidft  them  upright  flower-ftalks  from  about  three  or 
four  to  fix  or  eight  inches  high,  terminated  by  an  urn- 

bellate  duller  of  beautiful  flowers,  of  many  different 

colours 
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colours  In  the  varieties.  All  of  thefe  have  a  circular  by  a  new  fettlement  In  an  uncleared  country.  This  Ponce, 

eve  in  the  middle  of  each  flower,  and  of  which  there  great  falubrity  is  perhaps  the  effed  of  a  conftant  ven-  < 

'are  different  colours;  whence  the  auriculas  are  diftin-  tilation,  fupported  by  almoft  continued  but  gentle 

truiftied  into  yellow-eyed,  white-eyed,  &c.  The  petals  breezes,  added  to  the  drynefs  of  the  foil,  the  uniform 

of  moll  of  the  kinds  are  powdered  with  an  exceeding  but  gradual  elevation  from  the  fea  to  the  foot  of  the 
fine  farina  or  mealy  powder,  which  contributes  greatly  hills  preventing  thofe  ftagnations  of  water  which,  in  tro- 


to  the  beauty  of  the  flower.  .They  all  flower  in  April 
or  May,  continuing  a  month  or  fix  weeks  in  beauty, 
and  ripening  plenty  of  feeds,  in  June.  _ 

Culture.  All  the  varieties  of  the  common  fpring 
primrofe  multiply  fo  faff  by  the  roots,  that  it  is  fcarce 
worth  while  to  raife  them  from  feeds.  However,  though 
many  fmgle  kinds  may  be  raifed  from  feed,  yet  parting 
the  roots  is  the  only  method  by  which  the  double  kind 
can  be  preferved  ;  ancLthe  fame  thing  is  to  be  obferved 
of  all  the  reft. 

PRIMUM  mobile,  in  the  Ptolemaic  aftronomy,  the 
ninth  or  liigheft  fphere  of  the  heavens,  whofe  centre  is 
that  of  the  world,  and  in  comparifon  of  which  the 
earth  is  but  a  point.  This  they  will  have  to  contain 
all  other  fpheres  within  it,  and  to  give  motion  to  them, 
turning  itfelf,  and  all  them,  quite  round  in  24  hours. 
PRINCE,  Pr.in ceps,  in  polity,  a  perfon  invefted 


pical  latitudes,  are  fo  highly  prejudicial  to  the  health 
of  man. 

A  ridge  of  beautiful  mountains,  deeply  indented 
with  valleys,  and  covered  with  evergreens,  divides  the 
Ifland  longitudinally.  Innumerable  rivulets  receive  their 
origin  from  thefe  mountains,  and  are  remarkable  for 
the  tranfparency  and  coolnefs  of  their  waters.  I  he 
foil,  which  is  light  and  fandy  near  the  fea,  gradually 
changes  to  a  rich  day  as  it  approaches  to  the  high 
lands.  There  the  fugar-cane  grows  with  the  utmoft 
luxuriance,  and  the  moft  plentiful  crops  of  rice  are 
everywhere  produced.  The  gardens  have  already  fur- 
nifhed  the  inhabitants  with  cabbages  and  potatoes^ 
and  when  induftry  fhall  have  reached  the  tops  of  the 
mountains,  it  will  be  no  fyrprife  to  fee  in  the  planta¬ 
tions  moft  of  the  produ&ions  of  Europe  in  their  ut¬ 
moft  perfection.  In  decorating  the  landfcapes  of  this 


wiS  £ little  ifland,  nature  has  been  peculiarly  kviflu  An  af- 
witn  tne  lup.en  femblage  of  flowering  trees  and  fhrubs  in  perpetual 

^p  TcTalfo  denotes  a  perfon  who  is  a  fovereign  in  bloffom,  and  endlefs  in  the  variety  of  their  fpecies, 
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or  thofe  of  fed  of  fhe  breezes,  which,  from  whatfoever  quaitei- 
the^oyal  family.  In  France,  before  the  revolution,  they  they  blow,  are  ftrongly  impregnated  with  the  fragrance 


me  iujai  lamiijf  .  ***  - - 7 -  #  in  • 

were  called  princes  of  the  blood,  and  during  the  (hort  conti¬ 
nuance  of  the  conftitution  of  1 79 1 ,  French  princes.  InEng- 


of  the  groves.  ,  * 

The  original  animal  produ&Ions  of  this  ifland  are 


fquirrel,  nearly  comprehend  the  whole;  but  the  abfence 
of  the  tiger  and  leopard,  whole  numbers  and  ferocity 
almoft  render  the  oppofite  fliores  uninhabitable,  amply 
compenfates  for  this  deficiency.  The  flying  fox  and 
fquirrel  are  natives  of  this  ifland  ;  the  former  a  non- 
defeript,  and  a  great  natural  curlofity..  Of  birds  there 
are  alio  but  few,  and  only  one  which  is  remarkable  lor 
the  melody  of  its  notes.  The  crow  and  fparrow,  the 
never-failing  attendants  on  population,  have  but  lately 
made  their  appearance.  They  are  now,  however,  ra¬ 
pidly  increafing  and  multiplying. .  All  tue  domeftic 
animals  arrive  here  at  great  perfection. 

The  fea  which  furrounds  the  ifland,  affords  a  vait 


England;  the  eldeft  fon  is  created  prince  of  Wales ;  the 
cadets  are  created  dukes  or  earls  as  the  king  plea fes  ; 
and  the  title  of  all  the  children  is  royal  highnefs:  all 
fubieCls  are  to  kneel  when  admitted  to  kifs  their  hand, 
and  at  table  out  of  the  king’s  prefence  they  are  ferved 
on  the  knee.  See  Royal  Family. 

Princf  of  the  Senate ,  in  old  iRome,  the  perfon  who 
was  called  over  firft  in  the  roll  of  fenators,  whenever  it 
was  renewed  by  the  cenfors  :  he  was  always  of  conlular 
and  cenforian  dignity.  See  the  article  Senate.. 

Prince’s  Meta/,  a  mixture  of  copper  and  zinc,  in 
imitation  of  gold.  See  Chemistry,  n~  H54* 

Princetown.  See  New  Jersey.  ^‘7  cru*  of  the  moft  delicious  flavour,  and  its 

Prince  of  Wales’s  Ifland,  or  PuloPenany,  is  fituated  in  a.  y _  f  th  fineft  turtle  and  oyfters.  In 

£&•  Vlil  the  entrance  of  the  ftraits  of  Malacca,  in  leo  degrees  of  fhores  abundance  Met  .  .  . 

„  eaft  longitude,  and  in  fire  degrees  of  north  latitude.  It  is 
&c.  ^  3  about  feven  leagues  in  length  and  three  in  breadth. 

northern  extremity  runs  nearly  parallel  with  the  main 
land  at  a  diftance  of  about  two  miles,  by  which  a  fine 
channel  is  formed,  where  the  greateft  fleets  might  ride  in 

sg  zzz’&ftoZzfezs:  *  r“"d 

winds.'  The  climate,  confidenng  its  vicinity  to  the 
equator,  is  remarkably  mild.  Eighty  degrees  is  about 
the  mean  height  of  the  thermometer  at  noon,  which, 
during  the  night,  is  feldom  above  70.  Its  healthful- 
nefs  is  certainly  not  furpaffed  by  that  of  any  European 
fettlement  on  the  coaft.  Out  of  a  garrifon  of  300 

s  skvskv >.« ,  *  * » 
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no  fituation  indeed  are  the  conveniencies  and  luxuries 
of  life  enjoyed  in  greater  profufion.  The  advantages 
of  the  ifland  in  a  political  and  commercial  view,  are  too 
obvions  to  require  to  be  pointed  out. 

Prince  William's  Sound,  fituated  on  the  north-weft 
coaft  of  America,  and  fo  named  by  Captain  Cook  in 
women,  and  children  ot  this  lound 
are  all  clothed  In  the  fame  manner.  Their  ordinary 
drefs  is  a  fort  of  clofe  frock,  or  rather  robe, .  which 
fometimes  reaches  only  to  the  knees,  but  generally 
down  to  the  ancles.  Thefe  frocks  arc  competed  of  the 
fhins  of  various  animals,  and  are  commonly  worn  with 
the  hairy  fide  outwards.  The  men  often  paint  then 
faces  of  a  black  colour,  and  of  a  bright  red,  and  foine- 
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Prince,  lar  figure.  The  women  pundure  or  ftain  the  chin 
principal*  black,  that  comes  to  a  point  in  each  of  their 

U~~v - -  cheeks.  Their  canoes  are  of  two  forts  ;  the  one  large 

and  open,  the  other  fmall  and  covered.  The  framing 
£oniifts  of  {lender  pieces  of  wood,  and  the  ontfide  is 
compofed  of  the  fkins  of  feals,  or  other  fea  animals, 
ftretched  over  the  wood.  Their  weapons,  and  imple¬ 
ments  for  hunting  and  fifhing,  are  the  fame  as  tliofe 
,ufed  by  the  Greenlanders  and  Efquimaux.  Many  of 
-their  fpears  are  headed  with  iron,  and  their  arrows  are 
generally  pointed  with  bone.  The  food  they  were  feen 
to  eat  was  the  flefh  of  fome  animal,  either  roafted  or 
broiled,  and  dried  fifh.  Some  of  the  former  that  was 
-purchased  had  the  appearance  of  bear’s  fiefh.  They 
alfo  eat  a  larger  fort  of  fern-root,  either  baked  or  dref- 
fed  in  fome  other  method.  Their  drink,  in  all  proba¬ 
bility,  is  water;  for,  in  their  canoes,  they  brought 
fnow  in  wooden  vefiels,  which  they  fwallowed  by  mouth* 
fills.  Our  knowledge  of  the  animals  of  this  part  of  the 
American  continent  is  entirely  derived  from  the  flans 
that  were  brought  by  the  natives  for  fale.  Thefe  were 
principally  of  bears,  common  and  pine  martins,  fea-ot- 
ters,  feals,  racoons,  fmall  ermines,  foxes,  and  the  whitifh 
cat  or  lynx.  The  birds  found  here  were  the  halcyon, 
or  great  king’s-fifher,  which  had  fine  bright  colours ; 
the  white-headed  eagle,  and  the  humming-bird.  The 
fifh  that  were  principally  brought  to  market  for  fale 
were  torfk  and  halibut.  The  rocks  were  almofl  defli- 
tute  of  fhell-fifh ;  and  the  only  other  animal  of  this  tribe 
that  was  obferved  was  a  reddifh  crab,-,  covered  with 
very  large  fpines.  Few  vegetables  of  any  kind  were 
obferved ;  and  the  trees  that  chiefly  grew  about  this 
found  were  the  Canadian  fpruce  pine,  fome  of  which 
were  of  a  coniiderable  fize.  E.  Long.  115.  21.  N. 
Lat.  59.  33. 

PRINCIPAL,  the  chief  and  molt  neceflary  part  of 
a  thing.  The  principal  of  a  college  or  hall  is  the  ma¬ 
iler  thereof. 

In  commerce,  principal  is  the  capital  of  a  fum  due 
or  lent ;  fo  called  in  oppofition  to  intereft.  See  Inte¬ 
rest. 

It  alfo  denotes  the  firfl  fund  put  by  partners  into  a 
common  flock,  by  which  it  is  diflinguifhed  from  the 
.calls  or  acceffions  afterwards  required. 

Principal,  in  mufic.  See  Fundamental,  in  mufic, 
.and  Generator,  in  mufic. 

Principal,  in  law,  is  either  the  a£tor  or  abfolute 
perpetrator,  of  the  crime,  who  is  called  a  principal ,  in 
Blacifl ,  the  firfl  degree  ;  or  he  who  is  prefent,  aiding  and  abet- 

Comment .  ting  the  fa£l  to  be  done,  who  is  denominated  a  princi - 
b.  iv.  c.  3.  pai  [n  the  fecond  degree.  The  prefence  of  a  principal 
need  not  always  be  an  adtual  immediate  {landing  by3 
within  fight  or  hearing  of  the  fadl ;  but  there  may  be 
alfo  a  conflru&ive  prefence,  as  when  one  commits  a 
robbery  or  murder,  and  another  keeps  watch  or  guard 
at  fome  convenient  diilance.  And  this  rule  has  alfo 
Other  exceptions  ;  for,  in  cafe  of  murder  by  poifoning, 
a  man  may  be  a  principal  felon  by  preparing  and  laying 
the  poifon,  or  giving  it  to  another  (who  Is  ignorant  of 
its  poifopous  quality)  for  that  purpofe  ;  and  yet  not 
adminifler  it  himfelf,  nor  be  prefent  when  the  very 
deed  of  poifoning  is  committed.  And  the  fame  rea- 
foning  will  hold,  with  regard  to  other  murders  com¬ 
mitted  in  the  abfence  of  the  murderer,  by  means  which 
fie  had  prepared  before-hand,  and  which  probably  could 
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not  fail  of  their  mifehievous  effe&.  As  by  laying  a  Principal 
trap  or  pit-fall  for  another,  whereby  he  is  killed  ;  let-  #  U  . 
ting  out  a  wild  bead,  with  an  intent  to  do  mifehief ;  Pfincipk* 
or  exciting  a  madman  to  commit  murder,  fo  that  death 
thereupon  enfues :  in  every  one  of  thefe  cafes  the  party 
offending  is  guilty  of  murder  as  a  principal,  in  the 
firfl  degree.  For  he  cannot  be  called  an  accefibry, 
that  necefiarily  pre-fuppofing  a  principal ;  and  the  poi¬ 
fon,  the  pit-fall,  the  beafl,  or  the  madman,  cannot  be 
held  principals,  being  only  the  inflruments  of  death. 

As  therefore  he  mull  be  certainly  guilty,  either  as 
principal  or  acceffory,  and  cannot  be  fo  as  accefibry,  it 
follows  that  he  mufl  be  guilty  as  principal;  and  if  prin¬ 
cipal,  then  in  the  firft  degree  ;  for  there  is  no  other  cri¬ 
minal,  much  lefs  a  fuperiorin  the  guilt,  whom  he  could 
aid,  abet,  or  affifl. 

Principal  Point ,  in  perfpe&ive,  is  a  point  in  the  per- 
fpe£tive  plane,  upon  which  a  line  is  drawn  from  the  eye, 
perpendicular  to  the  plane  falls. 

This  point  is  in  the  interfe&ion  of  the  horizontal  and 
vertical  plane  ;  and  is  alfo  called  the  point  of  fight ,  and 
point  of  the  eye .  See  Perspective. 

Principal  Ray ,  in  perfpe£tive,  is  that  which  pafies 
perpendicularly  from  the  fpe&ator’s  eye  to  the  perfpec- 
tive  plane,  or  piclure.  „ 

Whence  the  point  where  this  ray  falls  on  the  plane, 
is  by  fome  alfo  called  the  principal  pointy  which  other 
writers  call  the  centre  of  the  picture,  and  the  point  of  concur* 
rence . 

PRINCIPATO,  the  name  of  a  province  of  Italy, 
in  the  kingdom  of  Naples,  which  is  divided  into  two 
parts,  called  by  the  Italians  the  Principato  Ultra  and 
the  Principato  Citra ,  that  is,  the  Hither  and  Farther 
Principato.  The  Hither  Principato  is  bounded  on  the 
north  by  the  Farther  Principato  and  part  of  the  Tcrra- 
di-Lavoro,  on  the  wefl  and  fouth  by  the  Tufcan  Sea, 
and  on  the  call  by  the  Bafilicata.  It  is  about  60  miles 
in  length,  and  30  in  breadth ;  the  foil  is  fertile  in 
wine,  corn,  oil,  and  faffron ;  and  they  have  a  great 
deal  of  filk,  befides  fcveral  mineral  fprings.  The  capi¬ 
tal  town  is  Salerno.  The  Farther  Principato  is  bound¬ 
ed  on  the  north  by  the  county  of  Molefe  and  the  Ter- 
ra-di-Lavoro,  on  the  wefl  by  the  Tufcan  Sea,  on  the 
fouth  by  the  Hither  Principato,  and  on  the  eafl  by  the 
Capitanata.  It  is  about  37  miles  irt  length,  and  30 
in  breadth.  The  Apennine  mountains  render  the  air 
cold  ;  and  the  foil  is  not  very  fertile  either  in  corn  or 
wine,  but  it  produces  chefnuts,  and  paflures  in  great 
plenty.  Benevento  is  the  capital  town. 

PRINCIPLE,  prin cipium,  in  general,  is  ufed  for 
the  caufe,  fource,  or  origin  of  any  thing. 

Principle,  in  human  nature.  See  Disposition. 

Principle,  in  fcience,  is  a  truth,  admitted  without 
proof,  from  which  other  truths  are  inferred  by  a  chain 
pf  reafoning.  Principles  are  of  two  kinds,  primary  and 
general ;  and  to  the  lafl  the  name  of  axioms  is  ufually 
given  on  account  of  their  importance  and  dignity 2  An 
axiom  or  general  principle,  when  the  terms  in  which 
it  is  exprefied  are  underflood,  mufl  be  a  felf-evident 
truth  ;  but  from  its  very  nature  it  cannot  be  a  firfl 
truth.  Our  firfl  truths  are  all  particular .  A  child  knows 
that  two  particular  lines,  each  an  inch  long,  are  equal 
to  one  another,  before  he  has  formed  any  general  no¬ 
tions  of  length  and  equality.  “  Things  equal  to  one 
and  the  fame  thing  are  equal  to  one  another,”  is  the 
1  *  firft 
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principle  firft  of  Euclid's  axioms ;  and  an  axiom  it  undoubtedly 

Pringle.  ^0  no  man  has  it  been  a  jirjl  truth.  It  is,  if 

„>.r— ^  may  ufe  the  expreflion,  a  genus  or  clafs  of  truths 
comprehending  under  it  numberlefs  individuals.  Were 
a  full-grown  man  introduced  into  the  world,  without 
a  fingle  idea  in  his  mind,  as  we  may  fuppofe  Adain  to 
have  been,  he  would  inflantly  perceive,  upon  laying 
together  three  pieces  of  wood  each  a  foot  long,  that 
they  were  all  equal  in  length  ;  and  if  he  were  to  cut 
another  to  the  fame  length  with  any  one  of  them,  he 
would  find  upon  trial,  that  it  was  of  the  fame  length 
with  them  all.  After  a  few  fimple  experiments  of  this 
kind,  he  would,  by  a  law  of  human  thought,  infer  that 
all  things  equal  in  length  or  in  any  other  dimenfion, 
to  any  one  thing,  are  in  that  dimenfion  equal  to  one  ano¬ 
ther. 

It  was  not  therefore  with  fuch  weaknefs  as  fome 
have  imagined,  that  Hobbes  affirmed  tliofe  propofitions 
commonly  called  axioms,  not  to  be  primary  but  fecon- 
dary  principles.  A  primary  principle  deferves  not  the 
name  of  an  axiom,  as  it  is  only  a  particular  truth  in¬ 
cluding  in  it  no  other  truth.  There  is  not  one  of  Eu¬ 
clid’s  axioms  which  has  not  been  the  refult  of  induction, 
though  we  remember  not  the  time  at  which  the  induc¬ 
tion  was  made.  That  the  whole  is  greater  than  any 
of  its  parts  is  a  general  truth  which  no  man  of  com¬ 
mon  fenfe  can  controvert ;  but  every  one  difcovered 
that  truth  by  obferving  that  his  body  was  larger  than 
his  head,  his  foot,  or  his  hand ;  that  a  mountain  is 
larger  than  a  mole-hill  in  the  middle  of  it  ;  and  that  a 
piece  of  timber  meafuring  what  is  called  a  yard  is  longer 
than  any  one  of  the  divifions  marked  upon  it,  and 
termed  inches.  The  particular  obfervations  are  made 
through  the  fenfes  and  treafured  up  in  the  memory  ; 
and  the  intelleft,  by  its  conflitution,  compares  them 
together,  marks  in  what  they  agree  and  difagree,  and 
thence  draws  its  axioms  ox  general  principles.  He,  there¬ 
fore,  who  fhould  admit  the  truth  of  an  axiom,  and 
deny  the  evidence  of  fenfe  and  perception,  would  add 
as  abfurdly  as  he  who  accepts  payment  in  a  bank-bill, 
and  refufes  it  in,  the  individual  pieces  of  gold  or  filver 
which  that  bill  reprefents.  General  axioms  are  of 
infinite  ufe  in  the  purfuits  of  fcience  ;  but  it  is  not  be- 
caufe  they  create  new  truths ;  they  only  fhorten  the 
procefs  in  the  difcovery  of  fuch  as  might  be  found,  with 
labour,  through  the  medium  of  particular  propofitions. 
See  Campbell's  Philofophy  of  Rhetoric  and  Tat  ham  s  Chart 

and  Scale  of  Truth,  . 

Principles,  in  phyfics,  are  often  confounded  with 
'  elements,  or  the  firfl  and  fimpleft  parts  whereof  natural 
bodies  are  compounded,  and  into  which  they  are  again 
refolvable  by  the  force  of  fire. 

PRINGLE  (Sir  John),  an  eminent  phyfician  and 
philofopher,  was  a  younger  fon  of  Sir  John  Pringle  of 
Stitchel,  in  the  (hire  of  Roxburgh,  Baronet  ;  took  the 
degree  of  M.  D.  at  Leyden,  1730;  and  pubhfiied  there 
Dffertatio  Inaugur  alls  de  Mar  core  Senili,  4*°*  #  After 
-having  been  fome  years  profefior  of  moral  philofophy 
at  Edinburgh,  he  was  in  June  1745  appointed  phyfi- 
cian  to  the  duke  of  Cumberland,  and  phyfician-general 
to  the  hofpital  of  the  forces  in  Flanders,  where  the 
earl  of  Stair  appears  to  have  been  his  patron.  In  Fe¬ 
bruary  1746,  Dr  Pringle,  Dr  Armilrong,  and  Dr 
Barker,  were  nominated  phyficians  to  the  hofpital  for 
lame,  maimed,  and  fick  foldiers,  behind  Buckingham- 
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houfe  ;  and  in  April  1 749,  Dr  Pringle  was  appointed  Prince, 
phyfician  in  ordinary  to  the  king.  In  1 750  he  pub-  — 
lifhed  u  Obfervations  on  the  Nature  and  Cure  of  Hof¬ 
pital  and  Gaol  Fevers,  in  a  Letter  to  Dr  Mead,”  8vo 
(reprinted  in  1755)  5  and  in  1752  he  favoured  the 
public  with  the  refult  of  his  long  experience  in  an  ad¬ 
mirable  treatife  under  the  title  of  “  Obfervations  on 
the  Diforders'  of  the  Army  in  Camp  and  Garrifon,” 

8vo.  On  the  14th  of  April  1752,  he  married  Char¬ 
lotte,  fecond  daughter  of  Dr  Oliver,  an  eminent  phyli- 
cian  at  Bath.  In  1756  he  was 'appointed  jointly  with 
Dr  Wintringham  (now  Sir  Clifton  Wintringham,Bart.  ) 
phyfician  to  the  hofpital  for  the  fervice  of  the  forces  of 
Great  Britain.  After  the  acceffion  of  his  prefen t  ma- 
jefty,  Dr  Pringle  was  appointed  phyfician  to  the  queen’s 
houfehold,  1761;  phyfician  in  ordinary  to  the  queen  in 
1763,  in  which  year  he  was  admitted  of  the  college  of 
phyficians  in  London;  and  on  the  5  th  of /June  1766, 
he  was  advanced  to  the  dignity  of  a  baronet  of  Great 
Britain.  In  1772  he  was  elected  prefident  of  the 
Royal  Society,  where  his  fpeeches  for  five  fucceffive 
years,  on  delivering  the  prize-medal  of  Sir  Godfrey 
Copley,  gave  the  greateft  fatisfadlion.  Sir  John  Pringle 
in  1777  was  appointed  phyfician-extraordinary  to  the 
king.  He  was  alfo  a  fellow  of  the  College  o£L  Phyfi¬ 
cians  at  Edinburgh,  and  of  the  Royal  Medical  Society 
at  Paris  ;  member  of  the  Royal  Academies  at:  Paris,. 
Stockholm,  Gottingen,  and  of  the  Philofophical  So¬ 
cieties  at  Edinburgh  and  Haerlem ;  and  continued  pre^ 
fident  of  the  Royal  Society  till  November  1778  ;  after 
which  period  he  gradually  withdrew  from  the  world, 
and  in  1781  quitted  his  elegant  houfe  in  Pall  Mall 
(where  he  had  long  diftinguifhed  himfelf  as  the  warm 
friend  and  patron  of  literary  men  of  every  nation  and 
profeffion),  and  made  an  excurfion  to  his  native  coun¬ 
try.  He  returned  to  London  in  the  latter  end  of  that 
year ;  died  greatly  beloved  and  refpedled  January  1 8; 

1782  ;  and  having  no  children,  was  fucceeded  in  eftate, 
and  alfo  (agreeably  to  the  limitation  of  the  patent)  in 
title,  by  his  nephew,  now  Sir  James  Pringle,  Bart.  A- 
mong  this  worthy  phyfician’s  communications  to  the^ 

Royal  Society,  the  following  are  the  principal:  1. 

Some  Experiments  on  Subitanees  refilling  Putre- 
fadion,”  Phil.  Tranf.  N°  495>  P*  ;  and  N*  496, 
p.  525,  550;  reprinted,  with  additions,  in  Martin’s 
Abridgment,  vol.  xi.  p.  1365.  2.  “  Account  of  forne 

Perfons  feized  with  the  Gaol  Fever  by  working  in 
Newgate,  and  of  the  manner  by  which  the  Infection 
was  communicated  to  one  entire  Family,”  vol.  xlviiL 
p.  42.  At  the  requell  of  Dr  Hales,  a  copy  of  this 
ufeful  paper  was  inferted  in  the  Gentleman’s  Magazine, 

I753>  P*  71’  before  appearance  in  the  Tranfa&ions. 

3.  44  A  remarkable  Cafe  of  Fragility,  Flexibility,  and 
Dilfolution  of  the  Bones,”  ib.  p.  297.  4.  “  Account 

of  the  Earthquakes  felt  at  Brulfels,”  vol.  xlix.  p.  5461, 

5.  “  Account  of  finking  of  a  River  near  Pontypool, 
in  Monmouthlhire,”  ib.  p.  547*  6-  “  Account  of  an 

Earthquake  felt  Feb.  18.  1756,  along  the  coail  ot 
England,  between  Margate  and  Dover,”  ib.  p.  579.  7. 

«  Account  of  the  Earthquake  felt  at  Glafgow  and 
Dumbarton  ;  alfo  of  a  Shower  of  Dull  falling  on  a 
Ship  between  Shetland  and  Iceland,”  ib.  p.  509.  8. 

“  Several  Accounts  of  the  Fiery  Meteor  which  appeared 
on  Sunday,  November  26.  x  758>  between  eight  and  nine 
at  night,”  vol.  1.  p.  218.  9.  “  Account  of  the  Vir- 
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Printing 


tues  of  Soap  In  diffolving  the  Stone,  In  the  Cafe  of 
the  Reverend  Mr  Matthew  Simfon,  lb.  p.  22 1.  10. 

*  “  Account  of  the  Effefts  of  Eleftncity  in  Paralytic 

*  cafeg  f>  ib.  p.  481.  And  fee  a  letter  to  him  on  that 
fubieft  from  Profeffor  Winthorp.  “  Some  Account 
Of  the  Succefs  of  the  Fit  rum  Ceratum  Antimonu,  was 
printed  in  the  Edinburgh  Medical  Effays,  vol.  v. 

PRINOS,  in  botany  :  A  genus  of  the  monogyma 
order,  belonging  to  the  liexandria  clafs  of  plants  ;  and 
in  the  natural  method  ranking  under  the  43d  order, 
Dumojtt.  The  calyx  Is  fexfid  ;  the  corolla  monopeta- 
lous,  and  rotaceous  ;  the  belly  hexafpermous. 

PRINTER,  a  perfon  who  compofes  and  takes  1m- 
preffions  from  moveable  charade rs  ranged  in  order,  by 

means  of  ink,  and  a  prefs.  . 

PRINTING,  the  art  of  taking  lmpreffions  trom 


if  J 

ed  their  beneficial  influence,  if  typography  had  (Till  been 
unknown.  By  that  art,  the  light,  which  is  to  illu-  V— 
minate  a  dark  world,  has  been  placed  in  a  filiation 
more  advantageous  to  the  emiffion  of  its  rays  :  but  if 
it  has  been  the  means  of  illuftratmg  the  dodrincs,  and 
enforcing  the  pradlce  of  religion,  it  has  alfo,  particu- 
larly  in  the  prefent  age,  ftruck  at  the  root  of  piety  and 
moral  virtue,  by  propagating  opinions  favourable  to  the 
fceptic  and  the  voluptuary.  It  has  enabled  modern  au- 
tliors  wantonly  to  gratify  tlieir  avarice,  their  vanity, 
and  their  mifautliropy,  in  diffeminating  novel  fyftems 
fubverfive  of  the  dignity  and  happinefs  of  human  na- 
ture  :  but  though  the  perverfion  of  the  art  is  lamen¬ 
tably  remarkable  in  thofe  volumes  which  y flue,  with  ot- 
fenfive  profufion,  from  the  vain,  the  wicked,  and  the 
hungry,  yet  this  good  refults  from  the  evil,  that  as 
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ther"  from  copper-plates,  for  pidures ;  and  the  laft  from 
blocks,  in  which  the  reprefentation  of  birds,  flowers, 
&c.  are  cut,  for  printing  calicoes,  linen,  &c.  1  he  hrit 

is  called  common  or  letter-prefs  printing  ;  the  fecond, 
rolling-prefs  printing  ;  and  the  laft,  calico ,  See.  printing. 
The  principal  difference  between  the  three  confiits  in 
this,  that  the  firil  is  call  in  relievo,  in  diftin£l  pieces  ; 
the  fecond  engraven  in  creux  ;  and  the  third  cut  in  re¬ 
lievo,  and  generally  (lamped,  by  placing  the  block  up¬ 
on  the  materials  to  be  printed,  and  finking  upon  the 

back  of  it.  T)T>  txt’t1 

setter-  Of  the  above  branches,  Letter-press  rKUNl- 

prefs  print-  js  the  m()ft  curious,  and  deferves  the  moil  par¬ 

ticular  notice :  for  to  it  ate  owing  chiefly  our  de¬ 
liverance  from  ignorance  and  error,  the  progrefs  of 
learning,  the  revival  of  the  fciences,  and  numberlels 
improvements  in  arts,  which,  without  this  noble  mven- 
tioii,  would  have  been  either  loft  to  mankind,  or  con¬ 
fined  to  the  knowledge  of  a  few.  «  To  the  art  of  print¬ 
ing  (fays  an  elegant  effayift*),  it  is  acknowledged  we 
owe  the  reformation.  It  has  been  juftly  remarked, 
that  if  the  books  of  Luther  had  been  multiplied  only 
by  the  flow  procefs  of  the  hand-writing,  they  muft  have 
been  few,  and  would  have  been  eafily  fupprefied  by  the 
combination  of  wealth  and  power:  but,  poured  forth 
in  abundance  from  the  prefs,  they  fpread  over  the  land 
with  the  rapidity  of  an  inundation,  which  acquire* 
additional  force  from  the  efforts  ufed  to  obftru£t  its 
proorefs.  He  who  undertook  to  prevent  the  difper- 
lioiT of  the  books  once  iflked  from  the  prefs,  attempted 
a  talk  no  lefs  arduous  than  the  deftruaion  of  the  hy¬ 
dra.  Refill ance  was  vain,  and  religion  was  reformed:  and 
we  who  are  chiefly  interefted  in  this  happy  revolution 
muft  remember,  amidft  the  praifes  bellowed  on  Luther, 
that  his  endeavours  had  been  inefteaual,  unalulted  by 
the  invention  of  Fauftus. 

“  How  greatly  the  caufe  of  religion  has  been  promo- 
cvn  renuc-  ted  by  the  art,  muft  appear,  when  it  is  confidered,  that 
ing  from  ic.  jt  has  placed  thofe  facred  books  in  the  hand  of  every 
individual,  which,  beftdes  that  they  were  once  locked 
up  in  a  dead  language,  could  not  be  procured  without 
great  difficulty.  The  numerous  comments  on  them  of 
every  kind,  which  tend  to  promote  piety,  and  to  form 
the  Chriftian  philofoplier,  would  probably  never  have 
been  cempofed,  and  certainly  would  not  have  extend- 


ne  connicx  wilu  .  ...... 

“  Thus  the  art  of  printing,  in  whatever  light  it  is  view- 
ed,  has  deferved  refpeft  and  attention.  From  the  in¬ 
genuity  of  the  contrivance,  it  has  ever  excited  mecha¬ 
nical  curio fity  ;  from  its  intimate  connedion  with  learn- 
ino-,  it  has  juftly  claimed  hiftorical  notice  ;  and  from  its 
extenfive  influence  on  morality,  politics,  and  religion, 
it  is  now  become  a  fubjeft  of  very  important  {peculation.  4 
“  But  however  we  may  felicitate  mankind  on  the  ‘"gf1 
ventiori,  there  are  perhaps  thofe  who  wifh,  that,  toge-ovcrbalan(;6 
ther  with  its  compatriot  art  of  manufaftiiring  gunpow- the  bad. 
der,  it  had  not  yet  been  brought  to  light.  Of  its  effefts 
on  literature,  they  aflert,  that  it  has  increafed  the  num¬ 
ber  of  books,  till  they  diftraft  rather  than  improve  the 
mind  ;  and  of  its  malignant  influence  on  morals,  they 
complain,  that  it  has  often  introduced  a  falfe  refinement, 
incompatible  with  the  fimplicity  of  primitive  piety  and 
genuine  virtue.  With  refpeft  to  its  literary  ill  confe-  . 
quences,  it  may  be  faid,  that  though  it  produces  to  the 
world  an  infinite  number  of  worthless  publications,  yet 
true  wit  and  fine  compofition  will  ftill  retain  their  value, 
and  it  will  be  an  eafy  talk  for  critical  difeernment  to  fe- 
left  thefe  from  the  fnrrounding  mafs  of  abfurdity  :  and 
though,  with  refpeft  to  its  moral  efFe&s,  a  regard  to  . 
truth  extorts  the  confefiion,  that  it  has  diffufed  immo- 
rality  and  irrcligion,  divulged  with  cruel  impertinence 
the  fecrets  of  private  life,  and  fpread  the  tale  offcandal 
through  an  empire  ;  yet  thefe  are  evils  which  will  either 
fhrink  away  unobferved  in  the  triumphs  of  time  and 
truth  over  falfehood,  or  which  may,  at  any  time,  be  Tup- 


Good  and 
evil  refulc- 


prefTed  by  legiflative  interpofition.’'  #  j 

Some  writers  have  aferibed  the  origin  of  this  art  to  Hiftyry  of 
the  Eaft,  and  affixed  a  very  early  period  to  its  inven- the  inven¬ 
tion  ;  particularly  P.  Jovius,  ( Htjl.  lib.  xiv.  p.  226.  ed.  prmtu)g> 
Elorent.  1550),  from  whom  Ofonus  and  many  others 
have  embraced  the  fame  opinion.  But  thefe  have  evi¬ 
dently  confounded  the  European  mode  of  printing  with 
the  engraved  tablets  which  to  this  day  are  ufed  in  Chi¬ 
na.  The  invention  of  thefe  tablets  has  been  aferibed  by 
many  writers  even  to  an  earlier  period  than  the  com¬ 
mencement  of  the  Chriftian  era  ;  but  is  with  more  pro¬ 
bability  affigned,  by  the  very  accurate  Phil.  Couplet,  to 
the  year  930.  The  Hijloria  Sinenfu  of  Abdalla,  written 
in  Perfic  in  1317,  fpeaksof  it  as  an  art  in  very  common 
ufe.  Meerman,  vol.  i.  p.  16-  218,  219,  vol.11.  p.186.  N. 

Trigault  aflerts  that  the  Chinefe  praftifcd  the  art  of 
°  printing 
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Printing,  planting  five  centuries  before.  Count  Ferre  Rezzonico 
found  at  Lyons  plates  with  words  and  names  engraven 
by  a  Nuremberger  1380. 

The  honour  of  having  given  rife  to  the  European  me<* 
thod  has  been  claimed  by  the  cities  of  Harlem ,  Mentz , 
and  Strajburg .  And  to  each  of  thefe  it  may  be  afcribed 
in  a  qualified  fenfe,  as  they  made  improvements  upon 
one  another. 

I.  The  firft  teflimony  of  the  inventor  is  that  recorded 
•by  Hadrian  Junius,  in  his  Batavia .  p.  253,  ed.  Lugd. 
Tat.  1588  ;  which,  though  it  hath  been  rejected  by 
many,  is  of  undoubted  authority.  Junius  had  the  re¬ 
lation  from  two  reputable  men;  Nicolaus  Galius  (a), 
who  was  his  fchoolmafter ;  and  Quirinius  Talefius,  his 
intimate  and  correfpondent.  He  aferibes  it  to  Lau- 
•rentius,  the  fon  of  John  (JEdituus,  or  Cuftos,  of  the 
•cathedral  at  HARLEM,  at  that  time  a  refpedlable 
office),  upon  the  teflimony  of  Cornelius,  fome  time  a 
fervant  to  Laurentius,  and  afterwards  bookbinder  to  the 
cathedral,  an  office  which  had  before  been  performed  by 
Erancifcan  friars.  His  narrative  was  thus  :  “  That, 
walking  in  a  wood  near  the  city  (as  the  citizens  of  opu¬ 
lence  ufe  to  do),  he  began  at  firft  to  cut  fome  letters 
upon  the  rind  of  a  beecli-tree  ;  which,  for  fancy  s  fake, 
being  impreiTed  on  paper,  he  printed  one  or  two  lines, 
es  a  fpecimcn  for  his  grand-children  (the  fons  of  his 
-daughter)  to  follow.  This  having  happily  fucceeded, 
he  meditated  greater  things  (as  he  was  a  man  of  inge- 
*  unity  and  judgment)  *,  and  firft  of  all,  with  his  fon-in- 
law  Thomas  Peter  (who,  by  the  way,  left  three  fons, 
who  all  attained  the  confular  dignity),  invented  a  more 
glutinous  writing-ink,  becaufe  he  found  the  common 
ink  funk  and  fpread  ;  and  then  formed  whole  pages  of 
wood,  with  letters  cut  upon  them  ;  of  which  fort  I 
have  feen  fome  effiiye,  in  an  anonymous  work,  printed 
only  on  one  fide,  intitled,  Speculum  nojlrct  faluiis  ;  _  in 
which  it  is  remarkable,  that  in  the  infancy  of  printing 
(as  nothing  is  complete  at  its  firft  invention)  the  back 
fides  of  the  pages  were  pafted  together,  that  they  might 
not  by  their  nakednefs  betray  their  deformity.  Thefe 
beechen  letters  he  afterwards  changed  for  leaden  ones, 
and  thefe  again  for  a  mixture  of  tin  and  lead  \_Jlanneas  j 
as  a  lefs  flexible  and  more  folid  and  durable  fubftance. 
Of  the  remains  of*  which  types,  when  they  were 
turned  to  wafte  metal,  thofe  old  wine-pots  were  call, 
that  are  ftill  preferved  in  the  family-houfe,  which 
looks  into  the  market-place,  inhabited  afterwards  by  his 
great-grandfon  Gerard  Thomas,  a  gentleman  of  reputa¬ 
tion  ;  whom  I  mention  for  the  honour  of  the  family, 
and  who  died  old  a  few  years  fince.  A  new  invention 
never  fails  to  engage  curiofity.  And  when  a  commo¬ 
dity  never  before  feen  excited  purchafers,  to  the  advan¬ 
tage  of  the  inventor,  the  admiration  of  the  art  lncrea  - 
ed,  dependents  were  enlarged,  and  workmen  multiplied; 
Vol.  XV.  Part  II. 
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the  firft  calamitous  incident !  Among  thefe  was  one  Printing.^ 
John,  whether,  as  we  fufpe£t,  he  had  ominoufly  the  "v " 7T  ^ 
of  Fau fins  (b),  unfaithful  and  unlucky  to  his 


Fan  fins 

mafter,  or  whether  it  was  really  a  perfon  of  that  name, 

I  fhall  not  much  inquire  ;  being  unwilling  to  molcft  the 
file nt  {hades,  who  fuffier  from  a  confcioufnefs  of  their 
paft  actions  in  this  life.  This  man,  bound  by  oath  to 
keep  the  fecret  of  printing,  when  he  thought  he  had 
learned  the  art  of  joining  the  letters,  the  method  of 
calling  the  types,  and  other  things  of  that  nature, 
taking  the  moft  convenient  time  that  was  poffible,  on 
Chriftmas  eve,  when  every  one  was  cuftomarily  employ¬ 
ed  in  luftral  facrifices,  feizes  the  colle&ion  of  types,  and 
all  the  implements  his  mafter  had  got  together,  and; 
with  one  accomplice',  marches  oft  to  Amfterdam,  thence 
to  Cologne,  and  at  laft  fettled  at  Mentz,  as  at  an  afylum 
of  fecurity,  where  he  might  go  to  work  with  the  tools 
he  had  flolen.  It  is  certain,  that  in  a  year’s  time,  viz. 
in  1442,  the  Do  fir  male  of  Alexander  Galius,  which  was 
a  grammar  much  ufed  at  that  time,  together  with  the 
Fra  fir  of  Peter  of  Spain,  came  forth  there,  from  the 
fame  types  as  Laurentius  had  made  ufe  of  at  Harlem.” 

Thus  far  the  narrative  of  Junius,  which  he  had  fre¬ 
quently  heard  from  Nicolaus ‘Galius  ;  to  whom  it  was 
related  by  Cornelius  himfelf,  who  lived  to  a  great  age, 
and  ufed- to  burft  into  tears  upon  refledling  on  the  lofs 
his  mafter  had  fuftained,  not  only  in  his  fubftance,  but  itx 
his  honour,  by  the  roguery  of  his  fervant,  his  former 
affociate  and  bedfellow.  Cornelius,  as  appears  by  the 
regifters  of  Harlem  cathedral,  died  either  in  1515,  or 
the  beginning  of  the  following  year  ;  fo  that  he  might 
very  well  give  this  information  to  Nicolaus  Galius,  who 
was  fchoolmafter  to  Hadrian  Junius. 

Though  this  circumftanc?  is  probable  as  to  the  main 
fa  (ft,  yet  we  mull  fet  afide  the  evidence  of  it  in  fome 
particulars.  1 .  The  firft  obvious  difficulty  is  noticed 
by  Scriverius ;  “  that  the  types  are  faid  to  be  made  of 
the  rind  of  beach,  which  could  not  be  ftrong  enough  to 
bear  the  impreffion  of  the  prefs  though  this  is  re¬ 
moved,  if,  inftead  of  the  bark ,  we  fubftitute  a.  bough  of 
the  beach.  The  idea  of  the  barky  when  Junius  wrote  Bower  and 
this,  was  perhaps  ftrong  in  his  mind,  from  what  Virgil 
tells  us  (Eel.  v.  13.)  of  its  being  ufuai  to  cut  words  on 
the  bark  -of  a  beech  ;  and  thence  he  was  eafily  led  to 
make  a  wrong  application  of  it  here. 

2.  The  letters  were  at  firft  wooieny  and  are  faid  to  be 
afterwards  exchanged  for  metal  types ;  from  which  the 
wine-pots  were  formed,  remaining  in  the  time  of  Junius. 
According  to  tradition,  printing  was  tarried  on  in  the 
fame  houfe  long  after  the  time  of  Laurentius :  thefe 
pots  might  therefore  be  formed  from  the  wafte  metal  of 
the  printing-houfe,  after  the  ufe  of  fufile  types  became 
univerfal. — But  Laurentius  feems  to  have  carried  the 
art  no  farther  than  feparate  wooden  type's .  What  is  a 
g  T  .  remarkable 


M  Galius  lac,  .0  be  *.  fame  who  **»*-&£* 
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than  John  Hand ,  whence  our  name  Fiji. 
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Printing,  remarkable  confirmation  of  this,  Henry  Spiechel,  who 
'  wrote,  in  the  16th  century,  a  Dutch  poem  int .tied 
Hertford,  espreff cs  hunfdf  thus :  -  Thou  firft,  Lau¬ 
rentius, "to  fupply  the  defea  of  wooden  tablets  adaptedft 
•wooden  types,  and  afterwards  didit  conneft  them  with  a 
thread,  t»  imitate  writing.  A  treacherous  fervant  fur- 
reptitioufly  obtained  the  honour  of  the  dneovery.  But 
truth  itfelf,  though  deftitute  of  common  and  widd-fpread 
fame  ;  truth,  I  fay,  ftill  remains.”  No  ment.on  ...  the 
poem  of  metal  types  ;  a  circumftance  which,  had  he  been 
robbed  of  fuch,  as  well  as  of  -wooden  ones,  would  fcarcely 
have  been  paiTed  over  in  filence.  r 

When  Laurentius  firft  devifed  his  rough  fpecimen  of 
the  art,  can  only  be  gueffed  at.  He  died  m  1440,  af¬ 
ter  having  publilhed  the  Speculum  Belgicum,  and  two 
editions  of  Donatus,  all  with  different  wooden  types  ; 
which  it  is  probable  (confidenng  the  difficulties  he  had 
to  encounter,  and  the  many  artiftswhom  he  mult  necef- 
farilv  have  had  occafion  to  consult )  coft  him  feme  years 
to  execute  ;  fo  that  the  firft  effay  might  be  about  1430, 
which  nearly  agrees  with  Petrus  Scriverius,  who  fays 
the  invention  was  about  10  or  12  years  before  1440. 

See  Laurentius.  „  „  .  .  r  lf 

1  What  was  the  fpecimen  he  firft  diverted  lnmielf 
with  in  cutting,  at  the  diftance  of  three  centimes,  one. 
would  think  impoffible  to  be  difeovered.  And  yet 
Toh.  Enfchedius,  a  printer,  thinks  he  was  io  happy  as 
to  find  it,  being  an  old  parchment  Horarium ,  printed 
on  both  fides,  *n  eight  pages,  containing  the  Letters  ot 
the  Alphabet,  the  Lord’s  Prayer,  the  Apoitles  Creed, 
and  three  fhort  prayers.  And  Mr  Meerman  having 


fhown  this  to  proper  artifts  who  were  judges  of  thefe  PrirU*nfrJ 
matters,  they  gave  it  as  their  opinion  that  it  agreed  —  ’ 
exaftly  with  the  defeription  of  Junius.  It  is  conforma¬ 
ble  to  the  firft  edition  of  the  Dutch  Speculum  Salvationist 
"and  the  fragments  of  both  Donatus1  j  of  Holland,  both 
which  are  the  works  of  the  fame  Laurentius,  and  were 
preceded  by  this.  In  thefe  types,  which  are  certainly 
moveable,  cut,  and  uneven,  there  is  a  rudenefs  which 
Mr  Meerman  has  not  obferved  in  any  other  inftances. 

There  are  no  numbers  to  the  pages,  no  fignatures,  no 
direction- words ,  no  divifions  at  the  end  of  the  lines  ;  ori 
the  contrary,  a  fyllable  divided  in  the  middle  is  feen, 
thus,  Sp  irituy  in  p.  8.  1.  2,  3.  There  are  neither  dif- 
tineftions  nor  points,  which  are  feen  in  the  other  works 
of  Laurentius ;  and  the  letter  /  is  not  marked  with  at* 
accent,  but  with  a  dot  at  the  top.  The  lines  through¬ 
out  are  uneven.  The  fliape  of  the  pages  not  always 
the  fame;  not -(as  they  Ihould  be)  re&angular,  but 
fometimes  rhomb-like,  fometimes  an  ifofcele  trapezium  ; 
and  the  performance  feems  to  be  left  as  a  fpecimen  both 
of  his  piety,  and  of  his  ingenuity  irr  this  effay  of  a  new 
invented  art.  Mr  Meerman  has  given  an  cxa£t  engrav¬ 
ing  of  this  fingular  curiofity. 

But,  whatever  elfe  may  appear  doubtful  in  the  nar¬ 
rative  of  Junius,  it  is  very  clear,  that  the  firft  effays 
of  the  art  are  to  be  attributed  to  Laurentius,  who  ufed 
only  feparate  wooden  types .  See  the  article  Lauren- 
tius.  7 

II.  Some  of  Laurentius’ s  types  were  ftolen  from  him^1^0^ 
by  one  of  his  fervants  (c),  John  Geinsfleich  fenior ; 1  ea 
who  fled  therewith  to  MENTZ.  Having  introduced 

the 


(c)  Authors  differ  as  to  the  perfon  who  committed  this  robbery.  It  is  clear  from  all  accounts  that  his  name 
was  \ohn  •  but  what  his  furname  was  is  the  difputed  point.  Junius,  after  fome  hditation,  afenbes  it  to  John 
Fuff  •  but  with  injuftice  :  for  he  was  a  wealthy  man,  who  affixed  the  firft  printers  at  Mentz  with  money  ;  and 
though  he  afterwards  was  proprietor  of  a  printing-office,  yet  he  never,  as  far  as  appears,  performed  any  part  of 
the  bufmefs  with  his  own  hands,  and  confequently  he  could  never  have  been  a  fervant  to  Laurentius.  Nor  is 
the  coniefture  of  Scriverius  better  founded,  which  fixes  it  upon  John  Gutenberg,  who  (as  appears  by  authentic 
Simonies)  refided  at  Strafburg  from  1436  to  x444.  ™d  during  all  that  period  employed  much  fru.tlefs  labour 
Ind  expence  in  endeavouring  to  attain  this  art.  Mr  Meerman  once  thought  “  it  might  be  either  John  Me.den- 
bachiu^  (who,  we  are  told  by  Seb.  Munfter  and  the  author  of  Chronograph, a  Moguntmenfu,  was  an iaffifta.it  to 
the  fiA  Menu  printers)  ;  or  John  Peterffieimius  (who  was  fome  time  a  fervant  to  Fuft  and  bchoeffer,  and  fet 
up  a  Sinring-houfe  at  Francfort  In  1459)  :  or,  laftly,  fome  other  perfon,  who,  being  unable  through  poverty  to 
caS  on  the  bufmefs,  difeovered  it  to  Geinsfleich  at  Mentz.”  But  more  authentic  intelligence  afterwards  con. 
vinced  him  there  were  two  perfons  of  this  name  v  and  that  John  Geinsfleich 
fenior  *  was  the  diflioneft  fervant,  who  was  born  at  Mentz,  and  who  in  the  papers 
oubliflied  by  Kohlerus,  we  find  there  in  the  year  1441,  and  not  before  :  ibr 
though  he  was  of  a  good  family,  yet  he  was  poor,  and  feems  to  have  been  obliged, 

as  well  as  his  brother,  to  feek  his  livelihood  in  a  foreign  country  ;  and  perhap  ^  molt  probabW  brothers,  as  it  was 
was' content  to  be  under  Laurentius,  that,  when  he  had  learned  the  art,  he  might  not  uiKomi«6n:in^Uat^gc  /oijw 

.  .  Tv  ,  ..  1  _ _ ..  mom  rvrr»r^nr,ti  tnmP  II 


*  He'  was  called  Geinijlcich  xar * 
t^°XrVy  °t^cr  was  diftinguhheA 
by  the  name  of  Gutenberg*  They 
w&j-e  both  poor  ;  though  of  a  family 
diitinguilheii  by  knighthood.  They 
were  noth  married  men ;  and  were 


follow  it  in  his  own. 
teftimoniee. 
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f  n  1  .  r  /W«;n  brothers  to  hdvc  the  fame  Chriitian 

But,  to  leave  conjecture,  we  may  produce  iome  certain  name.  xirefe  both  appear  in  a  difrepu- 
J  *  table  light.  The  eldcft  robbed  his  ma- 

timoniee.  „  ,  „  ,  .  r.  ..  .  ,  Iter,  with  many  aggravating  circum- 

1 .  It  is  what  Junius  himfelf  fays,  that  the  perfon  who  ftole  the  types  did  it  with  fiance..  The  Jjmg* 

a  view  to  fet  up  elfewhere  ;  nor  is  k  likely  that  he  would  either  make  no  ule  ot  an  int.  into  a  contract  of  1 
art  he  had  feen  fo  profitable  to  Laurentius,  or  that  he  would  teach  it  to  another 
and  fubmit  to  be  again  a  fervant.  .  « 

2.  The  Lambeth  Record  (which  is  printed  below,  from  Mr  Atkyns)  tells  us, 
that  “  Mentz  gained  the  art  by  the  brother  of  one  of  the  workmen  of  Harlem, 
who  learned  it  at  home  of  his  brother,  who  after  fet  up  for  himfelf  at  Mentz.’  — 

Bv  the  ftrifteft  examination  of  the  belt  authorities,  it  is  plain,  that  by  thefe  two 
brothers  ‘he  two  Geinsfleiches  muft  be  meant.  But  as  the  younger  (Gutenberg J 
was  never  a  fervant  to  Laurentius,  it  muft  be  the  fenior  who  carried  off  the  types, 
and  inftrufted  his  brother  in  the  art ;  who  firft  applied  himfelf  to  the  bufmefs  at 
Strafburg,  and  afterwards  joined  his  elder  brother,  who  had  in  the  mean  time 
fettled  at  Mentz. 


iiuty  i,uuLe)H'uu«i  and,  .....  — — 

inginto  a  contract  of  martiage  v-ith. 
Anna,  a  noble  girl  of  The  Iron  Gate* 
refufed  to  many  her  till  compelled 
by  a  judicial  decree ;  and  afterwards- 
cared  not  what  became  of  the  lady# 
but  left  her  behind  at  Stralburg  when 
he  removed  to  Mentis.  He  had  not 
only  frequent  quarrels  with  his  wife; 
but  with  Andrew  Drizeben,  Andrew 
ffeilmann,  and  John  £i;.r,  all  of  whom 
were  affoeiated  with  him  at  Straf¬ 
burg  in  his  different  employments  of 
making  of  looking  glades,  poliihlr.g 
of  precious  (tones,  and  endeavour¬ 
ing  to  attain  the  art  ot  printing  s  and 
with  thefe  he  involved  lmnfclf 
three  law-fuits.  See  bUtfttlAny  vol.  i» 
p.  163,  &C»  N. 

Whai 
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the  art  from  Harlem  Into  this  hi*  native  city,  he 
with  all  diligence  to  carry  it  on  ;  and  publifhed,  in  1442, 
/Iiexjndri  G alu  Do8r male ,  and  Petri  Hispani  Trac- 
tatus  ;  two  works,  which,  being  (mall,  beft  fuited  his 
circumftances  ;  and  for  which,  being  much  ufed  in  the 
fchools,  he  might  reafonably  expe&  a  profitable  fale. 
They  were  executed  with  wooden  typesy  cut  after  the 
model  of  thofe  he  had  ftolen. 

In  1443  he  hired  the  houfe  C&unt  3[tmo;en ;  and  was 
nffifted  with*  money  by  Fust,  a  wealthy  perfon,  who  in 
return  had  a  (hare  of  the  bufmefs  :  and  about  the  fame 
time  John  Meklenbachius  was  admitted  a  partner,  as  were 
fome  others  whofe  names  are  not  trahfmitted  to  our 
times ;  and  in  1444-they  were  joined  by  Gutenberg, 
who  for  that  purpofe  quitted  Strafburg.  Woodeu 
types  being  found  not  fufficiently  durable,  and  not  an- 
Fwering  expectation  in  other  refpeCts,  the  two  brothers 
firft  invented  cut  metal  types .  But  while  thefe  were  pre¬ 
paring,  which  rauft  have  been  a  work  of  time,  feveral 
works  were  printed,  both  on  wooden  feparate  types  and 
on  wooden  blocks ;  which  Were  well  adapted  to  fmall 
books  of  frequent  ufe,  fuch  as  the  Tabula  Alphabetical 
the  C  at  ho  It  con  y  Donati  Grammaiica,  and  the  Confejfwna- 

lia.  #  .  . 

From  the  above-mentioned  printers  in  conjunction,  af¬ 
ter  many  fmaller  effays,  the  Bible  was  publiihed  in  1450, 
with  large  cut  metal  types  (d).  And  it  is  no  wonder, 
confidering  the  immenfe  labour  this  work  coft,  that  it 
fhould  be  feven  or  eight  years  in  completing.  In  this 
fame  year  the  partnerfhip  was  diffolved,  and  a  new  one 
entered  into,  in  Auguft,  between  Fuji  and  Gutenberg  ; 
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fet  the  former  fupplying  the  money,  the  latter  flail,  for  Printing. 
their  common  benefit.  Various  difficulties  arifing,  1 

occalioned  a  law-fuit  for  the  money  which  Fuft  had  ad¬ 
vanced  ;  which  was  determined  againft  Gutenberg.  A 
diffolution  of  this  partnerfhip  enfued  in  1455  5  and  ^ 

1457  a  magnificent  edition  of  the  Pfalter  was  publifhed 
by  Fuft  and  Schoeffir ,  with  a  remarkable  commendation, 
in  which  they  afliimed  to  themfelves  the  merit  of  a  new 
invention,  (viz  of  metal  types )y  ad  irrventionem  artificiofam 
imprimendi  ac  charafter'tzandi.  This  book  was  uncom¬ 
monly  elegant,  and  in  fome  meafure  the  work  of  Gu¬ 


tenberg  ;  as  it  was  four  years  in  the  prefs,  and  came 
out  but  18  months  after  the  partnerfhip  was  diffolved, 
between  him  and  Fuft. 

The  latter  continued  in  pofieffion  of  the  printing- 
office  :  and  Gutenberg,  by  the  pecuniary  iaffiftance  of 
Conrad  Humery  fyndic  of  Mentz  (e),  and  others, 
opened  another  office  in  the  fame  city  ;  whence  appear¬ 
ed,  in  1460,  without  the  printer’s  name,  the  Catholicon 
Jo.  de  Januay  with  a  pompous  colophon  in  praife  of  its 
beauty,  and  aferibing  the  honour  of  the  invention  to  the 
city  of  Mentz.  It  was  a  very  handfome  book,  though 
inferior  to  the  Pfalter  which  had  been  publifhed  in  1457 
by  Fuft  and  Schoeffer.  Both  the  Pfalter  and  Catholicon 
were  printed  on  cut  metal  types  (r).  It  may  not  be  im¬ 
proper  to  obfcrve  here,  that  as  the  Pfalter  is  the  earlieft 
book  which,  is  known  to  have  a  genuine  date,  it  be¬ 
came  a  common  pra&ice,  after  that  publication,  for 
printers  to  elaim  their  own  performances,  by  adding 
their  names  to  them. 

III.  The  progrefs  of  the  art  lias  been  thus  traced 
3  T  2  through 


What  is  ftill  ftronger,  two  chronologers  of  Strafburg,  the  one  named  Dan  Spekhnus,  the  other  anony¬ 
mous  (in  Meerman’s  Documenta ,  n°  LXXXr.  lxxxvi.),  tells  us  exprcfsly,  that  John  Geinsfleich  (viz.  the 
fenior,  whom  they  diftinguifhed  from  Gutenberg),  having  learned  the  art  by  being  fervant  to  its  >7?  inventor, 
carried  it  by  theft  into  Mentz  his  native  country.  They  are  right  in  the  fa<ft,  though  miftaken  m  e 
application  of  it ;  for  they  make  Strafburg  the  place  of  the  invention,  and  Mentelius  the  inventor,  From 
whom  the  types  were  ftolen.  But  this  is  plainly  an  error  :  for  Geinsfleich  lived  at  Mentz  m  1441,  as  appears 
From  undoubted  teftimonies ;  and  could  not  be  a  fervant  to  Mentelius,  to  whom  the  before  mentioned  wn  ei 
aferibe  the  invention  in  1440,  though  more  ancient  ones  do  not  attempt  to  prove  that  he  began  to  print  before 
1444  or  1447.  Nor  will  the  narrative  agree  better  with  Gutenberg,  who  was  an  earlier  printer  than  Mentelms; 
fince,  among  the  evidences  produced  by  him  in  his  law-fuit,  1439,  no  Geinsfleich  fenior  appeals,  nor  any  o  er 
fervant  but  Laurentius  Beildek.  The  narration  therefore  of  the  theft  of  Gelnsfleich,  beingfpread  by  vanous  re- 
ports  through  the  world,  and  fubfifting  in  the  time  of  thefe  chronologers,  was  applied  by  them  (to  ferve  the 
Seihey  wrote  for)  to  Strafburg;  but  ferves  to  confirm  the  truth  finceno  wnterdenvesthe  pnntingpods 
from  any  other  country  than  Holland  or  Alfatia.  The  chronologers  have  likewife,  inftead  of  Fuft,  «HedGuten- 
berg  the  wealthy  man  ;  who,  from  all  circumftances,  appears  to  have  been  poor.  They  alfo  call  Scho  ff 
fon-in-law  of  Mentelius  ;  when  it  is  clear  that  he  married  the  daughter  of  fuit.. 

(d)  Many  writers  have  fuppofed  that  this  was  the  edition  of  which  feme  copies  "ere  fold  in  France,  by  Fuft, 
as  manuferipts,  for  the  great  price  of  500  or  6oo- crowns,  which  he  afterwards  lowered  t0  ,C?’  “d  “"“.g 

than  40.  But  it  was  the  fecond  and  more  expenfive  edition  of  1462,  that  was  thus  dftpofed  of,  when  !  ft 

went  4to  Paris  in  1466,  and  which  had  coft  4000  florins  before  the  third  quaternion  (or  qilire  of  four  fheets)  w«a 

took  pofleflion  of  >11  hi.  printing „S?tZ 
the  archbifhop  Adolphus,  that  he  never  would  fell  them  to  any  one  but  a  citizen  of  Meats*  i  "erc> 

o'f  to  Nicholas  B«chtc— c  of  Altavill..  tsho,  ,4h?.  publ.lhcJ  T. 

Tmtmm,  which  was  print'd  with  the  f.™  tIP,s  whri,  Wto  a  W  ”  •£  iSbk 

and  fcarce  Vocabulary  was  fhown  to  Mr  Meerman,  by  Mr  Bryant,  in  tne  ±jukc  R 

library  at  Blenheim.  It  is  in  quarto,  35  lines  long,  contains  many  extrafts  from  the  Catholuon,  and  rallied  L, 
quo ,  from  the  preface  beginning  with  thofe  words.  Meerman,  vol.  II.  p.  9  •  T  ,  , 

(f)  Gutenberg  never  ufed  any  other  than  either  -wooden  or  cut  metal  types till  the  yea ‘  •  4  5^ 

admitted  inter  Jlicos  by  the  elefto,;  Adolphus,  with  an  annualpenfion  ;anddiedin  February!  468^  H.s 

"brother  Geinsfleich  died  in  1462.  Their  epitaphs  are  printed  by  Mr  Meerman,  vob  II.  p.  5 4>  95 
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through  its  fecond period,  the  invention  of  cut  metal  types. 
But  the  honour  of  completing  the  difcovery  is  due  to 
Peter  Schoeffer  (g)  de  Gernfheim. 

A  very  clear  account  of  this  final  completion  ol  the 
types  is  preferved  by  Trithemius  (  H ).  Pvjl  hac  inyentis 
tuccejferunt  fubtiliora,  inveneruntque  modum  fundendi  for¬ 
mas  omnium  Latins  alphabets  literarum,  quas  ipft  matrices 
nominabant  :  ex  quibus  rurfum  eneos  five  Jlantseos  charac¬ 
ter, es fundebant,  ad  otnnesn  prejfuramfuffsaentss,  quos  prtus 
matsibus  [culpelant.  Et  reveraftcuti  ante  xxx  ferme  annos 
ex  ore  Petrs  Opilionis  de  Gernjheins,  avis  Mogunlins,  qui 
gener  erat  prim's  artis  mventoris,  audios,  magnam  a  pritno 
inventionis  fuse  hue  ars  imprrjforia  habuit  difficultatesn.  Pe¬ 
trus  autem  memoratus  Opiiio,  tunc  famulus  pojlea  gener,  Jscut 
diximus,  inventoris  primi.  Johannis  Fuji  homo  ingtniofus  et 
prssdens ,  facilsorym  modum  fundendi  eharacteres  excogita 
< vit ,  et  artem,  vt  nunc  ejl,  comp/eyit.  . 

Another  ample  teftimony  in  favour  of  Schoeffer  is 
given  by  Jo.  Frid.  Fauftus  of  Afchaffenburg,  from  pa¬ 
pers  preferved  in  his  family:  “  Peter  Schoeffer  of  Gernf¬ 
heim,  perceiving  his  matter  Fuft’s  defign,  and  being 
himfelf  ardently  defirous  to  improve  the  art,  found  out 
(by'  the  good  providence  of  God)  the  method  of  cut- 
ing  (incidends )  the  characters  in  a  matrix,  that  the  let¬ 
ters  might  eafily  be  fingly  cajl,  inftead  of  being  cut. 
Jie  privately  cut  matrices  for  the  whole  alphabet  ;  and 
when  he  fhowed  his  matter  the  letters  caft  from  thefe 
matrices,  Fuft  was  fo  pleafed  with  the  contrivance,,  that 
he  promifed  Peter  to  give  him  his  only  daughter,  Chrif- 
tina,  in  marriage ;  a  promife  which  he  foon  after  per¬ 
formed.  But  there  were  as  many  difficulties  at  firft 
with  thefe  letters,  as  there  had  been  before  with  wooden 
•  ones;  the  metal  being  too  foft  to  fupport  the  force  of 
the  impreffion  :  but  this  defeft  was  foon  remedied,  by 
mixing  the  metal  with  a  fubttance  which  fufficiently 
hardened  it  ( I ).” 

Fuft  and  Schoeffer  concealed  this  new  improvement, 
by  adminiftering  an  oath  of  fecrecy  to  all  whom  they 
ijitrufted,  till  the  year  1462  ;  when,  by  the  difperfion 
of  their  fervants  into  different  countries,  at  the  fackmg 
of  Mentz  by  the  archbifhop  Adolphus,  the  invention 
was  publicly'  divulged. 

The  firft  book  printed  with  thefe  improved  types  was 
Durandi  Rationale ,  in  1459  ;  at  which  time,  however,. 
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they  feem  to  have  had  only  one  Jtze  pf  cafi  letters,  all'  Pnntmg» 
the  larger  characters  which  occur  being  cut  types ,  a3  — 
appears  plainly  by  an  inspection  of  the  book.  From 
this  time  to  14 66,  Fuft  and  Schoeffer  continued  to  print 
a  confiderable  number  of  books;  particularly  two  fa¬ 
mous  editions  of  Tully's  Offices  •  In  their  earlieft  books, 
they  printed  more  copies  on  vellum  than  on  paper,  which 
was  the  cafe  both  of  their  Bibles  and  Tally's  Offices. 

This,  however,  was  foon  inverted  ;  and  paper  introdu¬ 
ced  for  the  greateft  part  of  their  impreffions  ;  a  few 
only  being  printed  on  vellum  for  curiofities,  and^  for 
the  purpofe  of  being  illuminated.  How  long  Fuft  lived,, 
is  uncertain  ;.but  in  1471  we  find  Schoeffer  was  in  part- 
nerfhip.  with  Conrad  Henlif  and  a  kinfman  of  his  mafter 
Fuft.  He  publiihed  many  books  after  the  death  of  his 
■  father-in-law;  the  laft  of  which  that  can  be  difeovered 
is  a  third  edition  of  the  Pfaiter  in  1490,  in  which  the 
old  cut  types  of  the  firft  edition  were  ufed.  9 

IV.  With  regard  to  the  claim  of  STRASBURG  :^ai? 

It  has  been  already  mentioned,  that  Gutenberg  was  tra  -5Ur£e>' 
engaged  in  that  city  in  different  employments ;  and,- 
among  others,  in  endeavouring  to  attain  the  art  of  print¬ 
ing.  That  thefe.  endeavou’rs  were  unfuccefsful,  is  plains 
from  an  authentic  judicial  decree  of  the  fenate  of  Straf- 
burg  in  1439?  after  the  death  of  Andrew  Drizehen  (k). 

But  there  are  many  other  proofs.-  that  Gutenberg’ 
and  his  partners  -were  never  able  to  bring  the  art  to 
perfection. 

1.  Wimphelingius*,  the  oldeft  writer  in  favour  of*  Epitome 
Strafburg,  tells  us,  that  Gutenberg  was  the  inventor 

“  a  new  art  of  writing,”  ars  imprejfuria ,  which  mighty  Argen^ 
alfo  be  called  a  divine  benefit,  and  which  he  happily  1-05, 
completed  at  Mentz  ;  but  does  not  mention  one  book  Meerman, 
of  his  printing  :  though  he  adds,  that  Mentelius  print- 
ed  many  volumes  correCtly  and  beautifully,  and  acquired  ^ 
great  wealth ;  whence  we  may  conclude  that  he  per- 139. 
feCted  what  Gutenberg  had  in  vain  effayed. 

2.  Wimphelingius,  in  another  bookf,  tells  us, 

art  of  printing  was  found  out  by  Gutenberg  incomplete ;  gent, 
which  implies,,  not.  that  he  praClifed  the  art  in  an  im-1508, 
perfeCt  manner  (as  Laurentius  had  done  at  Harlem),  Mterman^ 
but  rather  that  he  had  not  been  able  to  accomplifh  whatut  lupra* 
he  aimed  at. 

3..  Gutenberg,  when  he  left  Strafburg  in  1444  or: 

the. 


(g)  In  German,  ©cfjceffcr  ;  in  Latin,  Opiiio  ;  in  Englifh,  Shepherd .• - He  is  fuppofed  by  Mr  Meerman  to 

have  been  the  firft  engraver  on  copperplates.  .  ,  .  ,  ,, 

(h)  Annales  Hirfaugienfes ,  tom.  ii.  ad  ann.  145Q. — As  this  book  was  fmifhed  in  1514,  and  Trithemius  te  * 
ns  he  had  the  narrative  from  Schoeffer  himfelf  about  30  years  before  ;  this  will  bring,  us  back  to  1484,  when 
Schoeffer  muft  have  been  advanced  in  years,  and  Trithemius  about  22  years  old,  who  died  in  1516.  See  Poff*. 

Hift.  Lat.  L  I.  c.  10.  Fnbr.  Med.  &  Infim.  JiLt.  1.  9.  . 

(1)  See  Meerman,  vol.  I.  9.  183.  who  copied  this  teftimony  from  Wolfius,  Monument .  Typography  voL.,i.  p.  400- 

feq(K)  Their  firft  attempts  were  made  about  1436  with  wooden  types.,  Mr  Meerman  is  of  opinion  that  Gemsfleich 
Junior  (who  was  of  an  enterprifing  genius,  and  had  already  engaged  in  a  variety  of  proje&s)  gamed  fome  little 
infiffht  into  the  bufinefs  by  vifiting  his  brother  who  was  employed  by  Laurentius  at  Haerleim,  but  not  luthcient 
to  enable  him  to  praCrife  it.  It  is  certain  that,  at  the  time,  of  the  law-fuit  in  i439>  mu^  money  had  been  ex¬ 
pended,  without  any  proft  having  arifen ;  and  the  unfortunate  Drizehen,  in  1438,  on  his  death-bed,  lamented 
to  his  confeffor,  that  he  had  been  at  great  expcnce,  without  having  been  reimburfed  a  fingle  oOolus.  Nor  did 
Gutenberg  (who  perfifted  in  his  fruitlefs  endeavours)  reap  any  advantage  from  them  ;  for,  when  he  quitted 
Strafburg,  he  was  overwhelmed  in  debt,  and  under  a  neceffity  of  felling  every  thing  he  was  in  p  /lemon  oh 
[Meerman,  vol.  I.  p.  198  •  202.]  All  the  depofitions  in  the  law-fuit  above-mentioned  (with  the  judicial  de* 
cree)  are  printed  by  Mr  Meerman,,  vol.  II.  p*  58—88,  N. 
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Printing.,  the  following  year,  and  entered  into  partnership  with 
v -  Geinsfleich  fenior  and  others,  had  occafion  for  his  bro¬ 

ther’s  affiftance  to  enable  him  to  complete  the  art; 
which  fhows  that  his  former  attempts  at  Stralburg  had 
$  Meerman,  been  unfuccefsful  J. 

ut  fupra.  ^  Thefe  particulars  are  remarkably  confirmed  by 
||  Annal.  Trithemius,  who  tells  us,  in  two  different  places |J,  that 
Mirfau*.  Qutenberg  fpent  all  his  fubflance  in  queft  of  this  art ; 
ut  upra,  et  met  fuch  infuperable  difficulties,  that,  in  de- 

fpair,  he  had  nearly  given  up  all  hopes  of  attaining  it, 
till  he  was  affifled  by  the  liberality  of  Full,  and  by  Ins 
brother’s  {kill,  in  the  city  of  Mentz. 

5.  Ulric  Zell  fays  *  the  art  was  completed  at  Mentz  ; 

*  Chronic*  bat  that  fome  books  had  been  publifhcd  in  Holland 
Colonia,  earlier  than  in  that  city.  Is  it  likely  that  Zell,  who 
was  a  German,  would  have  omitted  to.  mention  Straf- 
burg,  if  it  had  preceded  Mentz  in  printing  ? 

There  is  little  doubt  therefore  that  all  Gutenberg  s 
labours  at  Strafburg  amounted  to  no  more  than  a  fruit- 
lefs  attempt,  which  he  was  at  lad  under  the  neceffity  of 
relinquishing  :  and  there  is  no  certain  proof  of  a  tingle 
book  having  been  printed  in  that  city  till  after  the  dif- 
perfion  of  the  printers  in  1462,  when  Mentelius  and 
Eggeflenius  fuccefsfully  purfued  the  bufinefs. 

In. fine,  the  pretenfions  of  Strajburg  fall  evidently  to 
befet  alide.  And  as  to  the ’other  two  cities,  Harlem 
and  Mentz,  the  difputes  between  them  feem  eafily  clear¬ 
ed  up,  from  the  twofold  invention  of  printing  above- 
mentioned:  the  fir  ft  with  Jeparate  wooden  types  at 
Harlem,  by  Laurentius,  about  1430,  and  after  conti¬ 
nued  by  his  family  ;  the  other  with  metal  types ,  firft 
cut,  and  afterwards  cajl,  which  were  invented  at  Mentz, 
but  not  ufed  in  Holland  till  brought  thither  by  Thcodo- 
ric  Martens  at  Aloft  about  1472,  .  . 

From  this  period  printing  made  a  rapid  progrefs  m 
moft  of  the  principal  towns  of  Europe.  In  1490,  it 
reached  Conftantinople  ;  and,  according  to  Mr  Palmer, 
p.-  281,  &c.  it  was  extended,  by  the  middle  of  the  next 
century,  to  Africa  and  America.  It  was  introduced 
into  Ruffia  about  1560  :  but,  from  motives  either  of 
policy  or  fuperftition,  it  was  fpeedily  fuppreffed  by  the 
ruling  powers  ;  and,  even  under  the  prefent  enlightened 
emprefs,  has  fcarcely  emerged  from  its  obfeunty.*-  That 
it  was  early  pradlifed  in  the  inhofpitable  regions  of  Ice¬ 
land,  we  have  the  refpe&able  authority  of  Mr  Bijant : 

Arngrim  Jonas  was  born  amidft  the  fnows  of  Ice¬ 
land  ;  yet  as  much  prejudiced  in  favour  of  his  country 
as  thofe  who  are  natives  of  an  happier  climate.  .  I  his 
is  vifible  in  his  Crymogaa  ;  but  more  particularly  in  his 
Anatome  Blefkiniana .  I  have  in  my  poffeffion  this  cu- 
rious  little  treatife,  written  in  Latin  by  him  in  his  own 
country,  and  printed  Typis  Holenfibus  in  IJlandtd  Boreati, 
anno  1612.  Hola  is  placed  in  fome  maps  within  the 
Arftic  circle,  and  is  certainly  not  far  removed  from  it. 
I  believe  it  is  the  fartheft  north  of  any  place  where  arts 
and  fciences  have  ever  refided.”  Oifervatwns  and  Inqui¬ 
ries  relating  to  -various  parts  of  Ancient  H'flory,  1767,  p„. 

mtroduc  Tt’was  a conftant opinion,  delivered  dowa  by  ourhifton- 
tion  ef  the  anS)  a8  hath  been  obferved  by  Dr  Middleton,  that  theArt 

art  into  0f  Printing  was  introduced  and  firft  pradtifed  in  .tng.and 

by  William  Caxton,  a  mercer  and  citizen  of  Lond  n ;  who, 
by  his  travels  abroad,  and  a  refidence  of  many  years  in 
Holland,  Flanders,  and  Germany,  in  the  affairs  of  trade, 
had  an  opportunity  of  informing  himfelf  oi  the  whole 


IO 

Introduce 


Britain. 


17  ]  PHI 

method  &nd  procefs  of  the  art ;  and  by  the  encourage-  Printing^ 
ment  of  the  great,  and  particularly  of  the  abbot  4 

Weftminfter,  firft:  fet  up  a  prefs  in  that  abbey,  and  be¬ 
gan  to  print  books  foon  after  the  year.  1471.  ^ 

This  was  the  tradition  of  our  *  writers  ;  till  a  book, 
which  had  fcarce  been  obferved  before  the  Refto ration, 
was  then  taken  notice  of  by  the  curious,  with  a  date  of 
its  impreffion  from  Oxford,  anno  1468,  and  was  confi- 
dered  immediately  as  a  clear  proof  and  monument  of 
the  exereffe  of  printing  in  that  univerfity  feveral  years 
before  Caxtorr  began  to  deal  in  it. 

This  book,  which  is  in  the  public  library  at  Cam¬ 
bridge,  is  a  fmaU  volume  of  41  leaves  in  4to,  with  this 
title  :  Expojitio  Sanfti  Jeronimi  in  Simbolum  Apojlolorum 
ad  Papam  Laurentium  :  and-  at  the  end/  Explicit  ex- 
pofitioy  &c.  Imprejfa  Oxonie,  &  jinita  Anno  Domini 
M.cccc.LXVin.  xvn  die  Decembris .  fr 

The  appearance  of  this  book  has  robbed  Caxton  of  The  firft 
a  glory  that  he  had  long  poffeffed,  of  being  the  author  "up, 

of  printing  in  this  kingdom  ;  and  Oxford  has  ever  fince  m  England 
carried  the  honour  of  the  firft  prefs.  The  only  difficulty  was  at  O^r 
was,  to  account  for  the  filence  of  hiftory  in  an  event  fo  ford* 
memorable,  and  the  want  of  any  memorial  in  the  univer¬ 
fity  itfelf  concerning  the  eftablifhment  of  a  new  art  a* 
mongft  them  of  fuch  ufe  and  benefit  to  learning.  But 
this  likewife  has  been  cleared  up  by  the  difeovery  of  a 
record,  which  had  lain  obfeure  and  unknown  at  Lam- 
beth-palace,  in  the  Regifter  of  the  Sec  of  Canterbury  y 
and  gives  a  narrative  of  the  whole  tranfa&ion,  drawn  up* 
at  the  very  time. 

An  account  of  this  record  was  firft.  publifhed  in  a  thin  * 
quarto  volume,  in  Englifh ;  with  this  title  :  44  The  0— 
riofinal  and  Growth  of  Printing,  collected  out  of  Hi¬ 
ftory  and  the  Records  of  this  Kingdome wherein  is* 
alfo  demonftrated,  that  Printing  appertained  to  the  Pre¬ 
rogative  Royal,  and  is  a  Flower  of  the  Crown  of  Eng¬ 
land.  By  Richard  Atkyns,  efq. —Whitehall,  April  the 
25.  1664.  By  order  and  appointment  of  the  right  ho¬ 
nourable  Mr  Secretary  Morrice,  let  this  be  printed, 

Tho.  Rycaut.  London:  Printed  by  John  S  treater,  ferr 

the  Author.  1664.”  4to. 

It  lets  forth  in  fhort,  44  That  as  fcon  as  the  art  ofc- 
printing  made  fome  noife  in  Europe,  Thomas  Bour-- 
chier,  archbifhop  of  Canterbury,  moved  the  then  king 
(Henry  VI.)  to  ufe  all  poffible  means  for  procuring  a - 
printing*mould  (for  fo  it  was  then  called)  to  be  brought 
into  this  kingdom;  The  king  (a  good  man,  and  much- 
given  to  works  of  this  nature)  readily  hearkened  to  the 
motion  ;  and,,  taking  private  advice  how  to  effedt.his* 
defign,  concluded  it  could  not  be  brought  about  with¬ 
out  great  fecrecy,  and  a  confiderable  fum  of  money  gi¬ 
ven  to  fuch  perfon  or  perfons  as  would  draw  off  fome 
of  the  .workmen  of  Harlem  in  Holland,  where  John- 
Gutenberg  had  newly  invented  it,  and  was  himfelf  per- 
fonaily  at  work.  It  was  refolved,  that  lefs  than  1000 
merks  would  not  produce  the  defired  effeft  ;  towards 
which  fum  the  faid  archbifhop  prefented  the  king  300* 
merks.  The  money  being  now  prepared,  the  manage¬ 
ment  of  the  defign  was  committed  to  Mr  Robert  I  ur-  ■ 
nour  ;  who  then  was  mafter  of  .  the  robes  to  the  king,  and 
a  perfon  moft  in  favour  with  him  of  any  of  his  condition* 

Mr  Tumour  took  to  his  affiftance  Mr  Caxton,  a  citizen  - 
of  good  abilities,  who  traded  much  into  Holland ;  winch  * 
was  a  creditable  pretence,  as  well  for  his  going,  as  ftay 

in  the  Low  Countries.  Mr  Tumour  was  m 
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Printing.  /his  beard  and  hair  (haven  quite  off);  but  Mr  Caxton 

- appeared  known  and  public.  They,  having  received 

the  faid  fum  of  1000  merks,  went  firft  to  Amfterdam, 
then  to  Leyden,  not  daring  to  enter^  Harlem  itfelf ;  for 
the  town  was  very  jealous,  having  imprifoned  and  ap¬ 
prehended  divers  perfons  who  came  from  other  parts  for 
the  fame  purpofe.  They  ftaid  till  they  had  fpent  the 
whole  thoufand  merks  in  gifts  and  expences  :  fo  as  the 
king  was  fain  to  fend  500  merks  more,  Mr  Tumour 
having  written  to  the  king  that  he  had  almoft  done  his 
work  ;  a  bargain,  as  he  faid,  being  {truck  betwixt  him 
and  two  Hollanders,  for  bringing  off  one  of  the  under¬ 
workmen,  whofe  name  was  Frederick  Corfells  (or  rather 
Corfellis),  who  late  one  night  ftole  from  his  fellows  in 
difguife  into  a  veffel  prepared  before  for  that  purpofe  ; 
and  fo,  the  wind  favouring  the  defign,  brought  him  fafe 
to  London.  It  was  not  thought  fo  prudent  to  fet  him 
on  work  at  London  :  but,  by  the  archbifhop’s  means 
(who  had  been  vice-chancellor  and  afterwards  chancellor 
of  the  univerfity  of  Oxon)  Corfellis  was  carried  with  a 
guard  to  Oxon  ;  which  guard  conftantly  watched,  to 
prevent  Corfellis  from  any  poffible  efcape,  till  lie  bad 
made  good  his  promife  in  teaching  them  how  to  print. 

So  that  at  Oxford  printing  was  firft  fet  up  in  England, 
which  was  before  there  was  any  printing-prefs  or  prin¬ 
ter  in  France,  Spain,  Italy, or  Germany  (except  the  ci¬ 
ty  of  Mentz),  which  claims  feniority,  as  to  printing, 
even  of  Harlem  itfelf,  calling  her  city,  Urbem  Mogun - 
imam  artis  typographic a  inventricem' primafn  ;  though  ’ it  is 
known  to  be  otherwife,  that  city  gaining  the  art  by 
the  brother  of  one  of  the  workmen  of  Harlem,  who 
bad  learnt  it  at  home  of  his  brother,  and  after  fet  up  for 
himfelf  at  Mentz.  This  prefs  at  Oxon  was  at  leaft  ten 
years  before  there  was  any  printing  in  Europe,  except 
at  Harlem  and  Mentz,  where  it  was  but  new-born.  This 
prefs  at  Oxford  was  afterwards  found  inconvenient  to 
be  the  foie  printing-place  of  England  ;  as  being  too  far 
from  London  and  the  fea.  Wherefore  the  king  fet  up  a 
prefs  at  St  Alban’s,  and  another  in  the  city  of  Weflmin- 
fter,  where  they  printed  feveral  books  of  divinity  and  phyfic: 
for  the  king  (for  reafons  belt  known  to  himfelf  and  coun¬ 
cil  }  permitted  then  no  law-books  to  be  printed  ;  nor  did  any 
printer  exercife  that  art,  but  only  fuch  as  were  the  king’s 
/worn  fervants  ;  the  king  himfelf  having  the  price  and  emo¬ 
lument  for  printing  books . — By  this  means  the  art  grew 
fo  famous,  that  anno  primo  Richard  III.  c.  9.  when  an 
ad  of  parliament  was  made  for  reftraint  of  aliens  for 
ufin'g  any  handicrafts  here  (except  as  fervants  to  na¬ 
tives),  a  fpecial  provifo  was  inferted,  that  ftrangers 
might  bring  in  printed  or  written  books  to  fell  at  their 
pleafure,  and  exercife  the  art  of  printing  here,  notwith¬ 
standing  that  ad  :  fo  that  in  the  fpace  of  40  or  50 
years,  by  the  indulgence  of  Edward  IV.  Edward  V. 
Richard  III.  Henry  VII.  and  Henry  VIII.  the  Eng- 
lifh  proved  fo  good  proficients  in  printing,  and  grew  fo 
numerous,  as  to  furnifh  the  kingdoiA  with  books ;  and 
fo  fid  If ul,  as  to  print  them  as  well  as  any  beyond  the 
feas  ;  as  appears  by  the  ad  25  Hen.VIII.  c.  15.  which 
abrogates  the  faid  provifo  for  that  reafon.  And  it 
was  further  enaded  in  the  faid  flatute,  that  if  any  per- 
fon  bought  foreign  books  bound,  he  fhould  pay  6s.  8d. 
per  book.  And  it  was  further  provided  and  enaded, 
that  in  cafe  the  faid  printers  or  fellers  of  books  were 
unreafonable  in  their  prices,  they  fhould  be  moderated 
by  the  lord  chancellor,  lord  treafurer,  the  two  lords 


chief  juffices,  pr  any  Into  of  them;  who  alfo  had  power- 
to  fine  them  33.  4d.  for  every  book  whole  price  fhould  "  ^ 

be  enhanced.— But  when  they  were  by  charter  corpo* 
rated  with  bookbinders ,  boohfellers9  and  founders  of  letters , 

3  &  4  Philip  and  Mary,  and  called  The  Company  of 
Stationers— they  kick’d  again!!  the  power  that  gave  them 
life,  &c.—  Queen  Elifabeth,  the  firft  year  of  her  reign, 
grants  by  patent  the  privilege  of  foie  printing  all  books 
that  touch  or  concern  the  common  laws  of  England ,  to 
Tottel  a  fervant  to  her  majefty,'  who  kept  it  entire  to 
his  death  ;  after  him,  to  one  Yeft  Weirt,  another  fer¬ 
vant  to  her  majefty  ;  after  him,  to  Weight  and  Norton; 
and  after  them,  king  James  grants  the  fame  privilege  to 
More,  one  of  the  fignet ;  which  grant  continues  to  this 

day,  See.”  .  ,  n 

From  the  authority  of  this  record,  all  our  later  wn-  whether 
ters  declare  Corfellis  to  be  the  firft  printer  in  England  ;  Caxton  or 
Mr  Anthony  Wood,  the  learned  Mr  Maittaire,  Palmer,  ™ 
and  one  John  Bagford,  an  induftrious  man,  who  had  fir(l  prill_ 
publifhed  propofals  for  an  Hiftory  of  Printing,  (Phil.  ter. 
Tranf.  for  April  1707).  But  Dr  Middleton  has  called 
in  queftion  the  authenticity  of  this  account,  and  has  ur¬ 
ged  feveral  obje&ions  to  it,  with  the  view  of  fupport- 
ing  Caxton’s  title  to  the  precedency  with  refpe£Uo  the 
introdu&ion  of  the  art  into  this  country  ;  of  which  we 
(hall  quote  one  or  two,  with  the  anfwers  that  have  been 
made  to  them. 

Obje&ion  1. — “  The  filence  of  Caxton  concerning  a 
fad!  in  which  he  is  faid  to  be  a  principal  adtor,  is  a  fuf- 
ficient  confutation  of  it  :  for  it  was  a  conftant  cuftom 
with  him,  in  the  prefaces  or  conclufions  of  his  works, 
to  give  an  hiftorical  account  of  all  his  labours  and  tranf- 
adtions,  as  far  as  they  concerned  -  the  publifiiing  and 
printing  of  books.  And,  what  is  ftill  ftronger,  in  the 
continuation  of  the  Polychronicon,  compiled  by  himfelf, 
and  carried  down  to  the  end  of  Henry  the  fixth’s  reign, 
he  makes  no  mention  of  the  expedition  in  queft  of  a 
printer :  which  he  could  not  have  omitted,  had  it  been 
true;  whilft  in  the  fame  book  he  takes  notice  of  the  inven¬ 
tion  and  beginning  of  printing  in  the  city  of  Mentz.” 

Anfwer. — As  Caxton  makes  no  mention  in  bis  Poly¬ 
chronicon  of  his  expedition  in  quejl  of  a  printer;  fo  nei¬ 
ther  does  he  of  his  bringing  the  art  into  England ,  which 
it  is  as  much  a  wonder  he  fhould  omit  as  the  other* 

And  as  to  his  faying  that  the  invention  of  printing  was 
at  Mentz,9  he  means,  of  printing  on  fujile  feparate  types. 

In  this  he  copies,  as  many  others  have,  from  the  Faf- 
ciculus  Temporum;  a  work  written  in  1470,  by  Wer- 
nerus  Rolevinch  de  Laer,  a  Cartliufian  monk,  a  MS. 
copy  of  which  was  in  the  library  of  Gerard  Jo.  Voffuls 
(fee  lib.  iii.  de  Hijlor.  Latin .  c.  <$.)  ;  and  afterwards 
continued  to  the  year  1474,  when  it  was  firft  printed 
at  Cologne  tyi pis  Arnold's  ter  Huernen .  It  was  republifhed 
in  1481  by  Heinricus  Wirczburgh  de  Vach,  a  Cluniac 
monk,  without  mentioning  the  name  either  of  the  prin¬ 
ter  or  of  the  place  of  publication.  It  is  plain  that  Cax¬ 
ton  had  one  at  leaft,  or  more  probably  both,  ofthefe 
editions  before  him,  when  he  wrote  his  continuation  of 
Polychronicon,  as  he  mentions  this  work  in  his  preface, 
and  adopts  the  fentiments  of  its  editor.  (See  Meer- 
man,  vol.  ii.  p.  37.  and  his  Docvmenta9  N°  VII.  XXIV* 
and  XXV.) 

Obj.  z.—' “  There  is  a  farther  circumftance  in  Caxton’a 
hiftory,  that  it  feems  inconfiftent  with  the  record ;  for 
we  find  him  ftill  beyond  fea,  about  twelve  years  after 

the 
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printing,  tfie  fuppofed  tranfi^ions,  “learning  with  great  charge 
and  trouble  the  art  of  printing”  (Recule  of  the  Hiflories 
ofTroye ,  in  the  end  of  the  2d  and  3d  books)  ;  which 
he  might  have  done  with  eafe  at  home,  if  he  had  got 
Corfellis  into  his  hands,  as  the  record  imports,  fo  many 
years  before  :  [but  he  probably  learnt  it  at  Cologne, 
where  he  refided  in  1471,  {Recule,  &c.  ibid.),  and 
whence  books  had  been  firft  printed  with  date  the  year 
before.”  • 

Anf. — Caxton  tells  us,  in  the  preface  to  The  Hiflory 
ofTroye ,  that  he  began  that  tranflation  March  1.  1468, 
at  Bruges  ;  that  he  proceeded  on  with  it  at  Ghent ; 
that  he  finifhed  it  at  Cologne  in  1471  ;  and  printed  it, 
probably,  in  that  city  with  his  own  types.  He  was  30 
years  abroad,  chiefly  in  Holland  ;  and  lived  in  the  court 
of  Margaret  duchefs  of  Burgundy,  filler  of  Edward 
IV.  It  was  therefore  much  eafier  to  print  his  book  at 
Cologne,  than  to  crofs  the  fea  to  learn  the  art  at  Oxford. 
But  further,  there  was  a  fpecial  occalion  for  his  print¬ 
ing  it  abroad.  Corfellis  had  brought  over  fo  far  the 
art  of  printing  as  he  had  learned  it  at  Harlem,  which 
was  the  method  of  printing  on  wooden  feparate  types, 
having  the  face  of  the  letter  cut  upon  them.  But  the 
art  of  cafling  metal  types  being  divulged  in  1462  by  the 
workmen  of  Mentz,  Caxton  thought  proper  to  learn 
that  advantageous  branch  before  he  returned  to  Eng¬ 
land.  This  "method  of  calling  the  types  was  fuch  an 
improvement,  that  they  looked  on  it  as  the  original  of 
printing ;  and  Caxton,  as  moll  others  do,  afcribes  that 
to  Mentz.  — Caxton  was  an  aflillant  with  Tumour  in 
getting  off  Corfellis  ;  but  it  is  nowhere  fuppofed  that 
he  came  with  him  into  England.  (See  Meerman,  vol. 
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perfon,  more  eminent  than  a  mercer,  and  a  public  purfe,  Printing 
mull  needs  be  concerned  in  fo  public  a  good  :  and  the 
more  he  conlidered,  the  more  inquifitive  he  was  to  find 
out  the  truth.  So  that  he  had  formed  his  hypothefis 
before  he  had  found  his  record  ;  which  he  publilhed,  he 
fays,  as  a  friend  to  truth  ;  not  to  fuffer  one  man  to  be 
intitled  to  the  worthy  atchieveinents  of  another ;  and  as 
a  friend  to  himfelf,  not  to  lofe  one  of  his  bell  arguments 
of  entitling  the  king'  to  this  art.’  But,  if  Atkyus  was 
not  himfelf  the  contriver,  he  was  impofed  upon  at  leaft 
by  fome  more  crafty  man ;  who  imagined  that  his  intereff 
in  the  caufe,  and  the  warmth  that  he  fhowed  in  profecu- 
ting  it,  would  induce  him  to  fwallow  for  genuine  what¬ 
ever  was  offered  of  the  kind.” 

Anf. — On  the  other  hand,  is  it  likely  that  Mr  Atkyns 
would  dare  to  forge  a  record,  to  be  laid  before  the  king 
and  council,  and  which  his  adverfaries,  with  whom  he 
was  at  law,  could  difprove  ? — (2.)  He  fays  he  received 
this  hillory  from  a  perfon  of  honour,  who  was  fome  time 
keeper  of  the  Lambeth  library.  It  was  eafy  to  have 
confuted  this  evidence,  if  it  was  falfe,  when  he  publifhed 
it,  April  25.  1664.  —  (3.)  John  Bagford  (who  was 
born  in  England  1651,  and  might  know  Mr  Atkyns, 
who  died  in  1677),  in  his  Hillory  of  Printing  at  Ox¬ 
ford,  blames  thofe  who  doubted  of  the  authenticity  of 
the  Lambeth  MS. ;  and  tells  us  that  he  knew  Sir  John 
Birkenhead  had  an  authentic  copy  of  it,  when  in  1665 
[which  Bagford  by  fome  millake  calls  1664,  and  is  fol¬ 
lowed  in  it  by  Meerman]  he  was  appointed  by  the  houfe 
of  commons  to  draw  up  a  bill  relating  to  the  exercife 
of  that  art.  This  is  confirmed  by  the  Journals  of  that 
houfe,  Friday  0&.  27.  1665.  vol.  VIII.  p.  622.  where 
it  is  ordered,  that  this  Sir  John  Birkenhead  Ihould  carry 


regillers  of  Canterbury  have  on  many  occafions  been  di¬ 
ligently  and  particularly  fearched  for  it.  They  were 
examined,  without  doubt,  very  carefully  by  archbilhop 
Parker,  for  the  compiling  his  Antiquities  of  the  Bnt'ijh 
Church  ;  where,  in  the  life  <?f  Thomas  Bourchier,  tho’ 
he 'congratulates  that  age  on  the  noble  and  ufeful  in¬ 
vention  of  printing,  yet  he  is  filent  as  to  the  introduc¬ 
tion  of  it  into  England  by  the  endeavours  of  that  arch¬ 
bilhop  :  nay,  his  giving  the  honour  of  the  invention  to 
Strafburg  clearly  Ihovvs  that  he  knew  nothing  of  the 
ilory  of  Corfellis  conveyed  from  Harlem,  and  that  the 
record  was  not  in  being  in  his  time.  Palmer  himfelf 
o\vns,'“  That  it  is  not  to  be  found  there  now  ;  for  that 

the  late  earl  of  Pembroke  affured  him,  that  he  had  em-  ^  „  .  ,  . 

ployed  a  perfon  for  fome  time  to  fearch  for  it,  but  in  ford,  was  a  prevailing  opinion  long  before  Atkyns.  Lry- 
valn  (Hijl.  of  Printing,  p.  314.)  On  thefe  grounds  an  Twyne,  in  his  Apologia  pro  Antiquitate  Ac.idemi^  Ox- 


fame  day  ;  iirftnediateiy  after  which  the  parliament  was 
prorogued.  See  Journals  of  the  Houfe  of  Lords ,  Vol. 
XI.  p.  700. — It  is  probable,  then,  that  after  Mr 
Atkyns  had  publifhed  his  book  in  April  1 664*  the  par¬ 
liament  thought  proper,  the  next  year,  to  inquire  into 
the  right  of  the  king’s  prerogative  ;  and  that  Sir  John 
Birkenhead  took  care  to  infpeft  the  original,  then  in 
the  cuflody  of  archbifhop  Sheldon:  and,  finding  it  110c 
fuflieient  to  prove  what  Mr  Atkyns  had  cited  it  for, 
made  no  report  of  the  MS.  to  the  houfe ;  but  only  mo¬ 
ved,  that  the  former  law  fhould  be  renewed.  The  MS. 
was  probably  never  returned  to  the  proper  keeper  of  it  ; 
but  was  afterwards  burnt  in  the  fire  of  London,  Sept. 
13.  1666. — (4.)  That  printing  was  pra&ifed  at  Ox- 


we  may  pronounce  the  record  to  be  a  forgery  ;  though 
all  the  writers  above-mentioned  take  pains  to  fupport  its 
credit,  and  call  it  an  authentic  piece. 

Atkyns,  who  by  his  manner  of  writing  feems  to  have 
been  a  bold  and  vain  rnan9  might  poffibly  be  the  inven¬ 
tor:  for  he  had  an  intereff  in  impefing  it  upon  the 
world,  in  order  to  confirm  the  argument  of  his  book, 
that  printing  was  of  the  prerogative  royal ;  in  opposition 
to  the  company  of  Jlationers ,  with  whom  he  was  engaged 
in  an  expenfive  fuit  of  lajv,  in  defence  of  the  king  s  pa¬ 
tents ,  under  which  he  claimed  fome  exclufive  powers  of 
printing .  For  he  tells  11s,  p.  3.  4  That,  upon  consi¬ 
dering  the  thing,  he  could  not  but  think  that  a  public 


omenfis ,  publilhed  1608,  tells  us,  it  is  fo  delivered  down 
in  ancient  writings  ;  having  heard,  probably,  of  this 
Lambeth  MS.  And  king  Charles  I.  in  his  letters  pa¬ 
tent  to  the  Uuiverfity  of  Oxford,  March  5.  in  the  ele¬ 
venth  of  his  reign,  1635,  mentions  printing  as  brought 
to  Oxford  from  abroad.  As  to  what  is  obje&ed,  “  that 
it  is  not  likely  that  the  prefs  fhould  undergo  a  ten  or 
eleven  years  fleep,  viz.  from  1468  to  1479,”  it  is  pro¬ 
bably  urged  without  foundation.  Corfellis  might  print- 
feveral  books  without  date  or  name  of  the  place,  as  Ul- 
ric  Zell  did  at  Cologne,  from  1467  to  1473,  and  from 
that  time  to  1494*  Corfellis’s  name,  it  may  be  faid, 
appears  not  in  any  of  Ids  publications  \  but  neither  does 
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■printing,  that  of  Joannes  Peterfuemius. 

*— "v— —  p.  54.;  vol.  II.  p.  21 — 27>  &c; 

Further,  the  famous  Shakefpeare,  who  was"  horn  in 
1 1:  64,  and  died  1616,  in  the  Second  Part  of  Henry  VI. 
a£t  iv  fc.  7.  intioduces  the  rebel  John  Cade,  thus  up¬ 
braiding  Lord  Treafurer  Say  :  “  Thou  haft  molt  traite- 
roully  corrupted  -the  youth  of  the  realm,  in  creating  a 
trrammar-fcliool :  and  whereas,  before,  our  forefathers 
Lad  no  other  book  but  the  fcore  and  the  tally,  thou  haft 
caufed  Printing  to  be  ufed  ;  and,  contrary  to  the  king, 
his  crown,  and  dignity,  thou  liaft  built  a  paper-mill.  — 
Whence  now  had  Shakefpeare  this  accufation  againlt 
lord  Say  >.  We  are  toltf  in  the  Poetical  Regifter,  vol.  II. 
p.  2*i.  ed.  Lond.  1724,  that  it  was  from  Fabian,  Pol. 
Vero-el,  Hall,  Hollinglhed,  Grafton,  Stow,  Speed,  &c. 
But& not  one  of  thefe  afcribes  printing  to  the  reign  of 
Henry  VI.  On  the  contrary,  Stow,  in  lus  Annals, 
printed  at  London  1560,  p.  686,  gives  it  exprefsly  to 
William  Caxton,  1471.  “  The  noble  fcience  of  printing 
was  about  this  time  found  out  in  Germany  at  Magunce, 
by  one  John  Guthumburgus  a  knight.  One  Conradus 
an  Almaine  brought  it  into  Rome  :  William  Canton  of 
London  mercer,  brought  it  into  England  about  the 
year  1471?  and  firft  pradifed  the  fame  in  the  Aobie  of 
St  Peter  at  Weftminfter  ;  after  which  time  it  was  like- 
wife  pradifed  in  the  Abbies  of  St  Auguftine  at  Can- 
terbnrie,  Saint  Albons,  and  other  monalteries  of  Eng¬ 
land.”  What  then  fhall  we  fay,  that  the  above  is  an 
anachronifm  arbitrarily  put  into  the  mouth  of  an  igno¬ 
rant  fellow  out  of  Shakefpeare’s  head  ?  We  might  be¬ 
lieve  fo,  but  that  we  have  the  record  of  Mr  Atkyns.  con¬ 
firming  the  fame  in  king  Charles  II/s  time.  Shall  we 
fay,  that  Mr  Atkyns  borrowed  the  ftory  from  Shake¬ 
fpeare,  and  publifhed  it  with  fome  improvements  of 
money  laid  out  by  Henry  VI.  from  whence  it  might 
be  received  by  Charles  II.  as  a  prerogative  of  the  crown  . 
But  this  is  improbable,  fince  Shakefpeare  makes  Lord 
'  Treafurer  Say  the  inftmment  of  importing  k,  of  whom 
Mr  Atkyns  mentions  not  a  word.  Another  difference 
there  will  kill  be  between  Shakefpeare  and  the  Lambeth 
MS.;  the  poet  placing  it  before  1449,  in  which  year 
Lord  Say  was  beheaded  ;  the  MS.  between  1454  and 
1459,  when  Bourchier  was  archbiihop.  We  mull  fay, 
then,  that  lord  Say  firft  laid  the  fcheme,  and  fent  fome 
one  to  Harlem,  though  without  fuccefs ;  but  after  fome 
years  it  was  attempted  happily  by  Bourchier.  And 
we  mull  conclude,  that  as  the  generality  of  writers  have 
overlooked*  the  invention  of  printing  at  Harlem  with 
wooden  types,  and  have  aferibed  it  to  Mentz  where  metal 
types  were  firft  made  ufe  of ;  fo  in  England  they  have 
paffed  by  Corfellis  (or  the  £rft  Oxford  Printer,  whoever 
he  was,  who  printed  with  wooden  types  at  Oxford),  and 
only  mentioned  Caxton  as  the  original  artill  who  prin¬ 
ted  with  metal  types  at  Weftminfter.  [See  Meerman, 
vol.  ii.  7,  8.]  It  is  ftrange,  that  the  learned  commen¬ 
tators  on  our  great  dramatic  poet,  who  are  fo  minutely 
particular  upon  lefs  important  qccafions,  fhoyld  every 
one  of  them,  Dr  Johnfon  excepted,  £>afs  by  this  curious 
paffage,  leaving  it  -entirely  unnoticed.  And  how  lias 
J)r  Johnfon  trifled,  by  (lightly. remarking,  “  that  Shake¬ 
fpeare  is  a  little  loo  early  with  this  accufation  !” — T he 
great  critic  had  undertaken  to  decipher  obfolete  words, 
and  inveftigate  unintelligible  phraies  ;  but  never,  per¬ 
haps,  beftovved  a  thought  on  Caxton  or  Corfellis,  on 
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cord. 

But,  independent  of  the  record  altogether,  thejioqk 
Hands  firm  as  a  monument  of  the  exercife  of  printing  in 
Oxford  fix  years  older  than  any  book  of  Caxton  s  with 
a  date.  In  order  to  get  clear  of  this  flrong  fad  Dr 

Middleton,  „  ,  ,  f  irr  , 

1.  Suppofes  the  date  m  queftion  to  have  been  falfihed 
originally  by  the  printer  either  by  defign  or  miftake ;  and 
an  X  to  have  been  dropped  or  omitted  in  the  age  of  its 
imprefiion.  Examples  of  this  kind,  lie  fays,  are  common 
in  the  hiftory  of  printing*.  And,  “  whilft  I  am  now 
writing,  an  unexpe&ed  inftance  is  fallen  into  my  hands, 
to  the  fupport  of  my  opinion  ;  an  Inauguration  Speech  of 
the  IVoodwardian  Profejfor ,  Mr  Mafon ,  juft  frefh  from 
the  prefs,  with  its  date  given  10  years  earlier  than  it. 
fliould  have  been,  by  the  oiniflion  o^  an  x*  viz. 
MDCCXXiv;  and  the  very  blunder  exemplified  in  the  laft 
piece  printed  at  Cambridge,  which  I  fuppofe  to  have 

happened  in  the  firft  from  Oxford/’ - lo  this  it  lias 

been  very  properly  anfwered,  hat  we  fhould  not  pre¬ 
tend  to  fet  afide  the  authority  of  a  plain  date ,  without 
very  ftrong  and  cogent  reafons ;  and  wrhat  the  Dodor 
has  in  this  cafe  advanced  will  not  appear,  on  examina¬ 
tion,  to  carry  that  weight  with  it  that  he  feems  to  ima¬ 
gine.  There  may  be,  and  have  been,  miftakes  and  for¬ 
geries  in  the  date  both  of  books  and  of  records  too  £ 
but  this  is  never  allowed  as  a  reafon  for  fufpeding  fuch 
as  bear  no  mark  of  either.  We  cannot  from  a  blunder 
in  the  laft  book  printed  at  Cambridge,  infer  a  like  blun¬ 
der  in  the  firft  book  printed  at  Oxford.  Befides,  the 
type  ufed  in  this  our  Oxford  edition  feems  to  be  no 
fmall  proof  of  its  antiquity.  It  is  the  German  letter, 
and  very  nearly  the  fame  with  that  ufed  by  Fuft  [who 
has  been  fnppofed  to  be]  the  firft  printer;  whereas 
Caxton  and  Rood  ufe  a  quite  different  letter,  fomething 
between  this  German  and  our  old  Englifh  letter,  which 
was  foon  after  introduced  by  De  Worde  and  Bynfon. 

2.  “  For  the  probability  of  his  opinion  (he  fays), 
the  book  itfelf  affords  fufficient  proof  :  for,  not  to  infifl 
on  wdiat  is  lefs  material,  the  neatnefs  vf  the  letter ,  and  re¬ 
gularity  of  the  page ,  ,&c.  above  thofe  of  Caxton,  it  has 
one  mark,  that  feems  to  have  earried  the  matter  beyond 
probable,  and  to  make  it  even  certain,  viz.  the  ufe  offtg- 
natures ,  or  letters  of  the  alphabet  placed  at  the-  bottom 
of  the  page,  to  fhow  the  fequel  of  the  pages  and  leaves 
of  each  book  ;  an  improvement  contrived  for  the  direc¬ 
tion  of  the  bookbinders ;  which  yet  was  not  pradifed 
or  invented  at  the  time  when  this  book  is  fuppofed  to 
be  printed ;  for  we  find  no  fignatures  in  the  books  of 
Fauft  or,  Schoeffer  at  Mentz,  nor  in  the  improved  or 
beautiful  impreftions  of  John  de  Spira  and  Jenfon  at 
Venice,  tillfeveral  years  later.  We  have  a  book  in  our 
library,  that  feems  to  fix  the  very  time  of  their  invention, 
at  leaft  in  Venice;  the  place  where  the  art  itfelf  received 
the  greateft  improvements  :  Baldi  leBura  Juper  Codic . 
Ifc.  printed  by  John  de  Colonia  and  Jo.  Manthem  de 
Gherretzenr  anno  mcccclxxii n.  It  is  a  large  and  fair 

volume  in  folio,  without  fgnatures ,  till  about  the  middle 
of  the  book,  in  which  they  are  firft  introduced,  and  fo 
continued  forward  :  which  makes  it  probable,  that  the 
firft  thought  of  them  was  fuggefted  during  the  impref- 
fion;  for  we  have  likewife  Lettura  Bartholi  fufer  Lodic* 
Sc c.  in  two  noble  and  beautiful  volumes  in  folio,  printed 

the 
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Printing,  the  yesr  before  at  the  fame  place,  by  Vindelin  de  Spira, 
without  them  :  yet  from  this  time  forward  they  are  ge¬ 
nerally  found  in  all  the  works  of  thd  Venetian  printers, 
and  from  them  propagated  to  the  other  printers  of  Eu¬ 
rope.  They  were  ufed  at  (l)  Cologne,  in  1475  ;  at 
Paris,  1476  ;  by  Caxton,  not  before  1480  :  but  if  the 
difeovery  had  been  brought  into  England,  and  pra&ifed 
at  Oxford  12  years  before,  it  is  not  probable  that  he  would 
have  printed  fo  long  at  Weftminfter  without  them. 
Mr  Palmer  indeed  tells  jis,  p.  54,  180,  that  Anthony 
Zarot  was  efteemed  the  inventor  of  fignatures;  and  that 
they  are  found  in  a  Terence  printed  by  him  at  Milan 
in  the  year  1470,  in  which  he  firft  printed.  I  have  not 
feen  that  Terence  ;  and  can  only  fay,  that  I  have  ob- 
ferved  the  want  of  them  in  fome  later  works  of  this, 
as  well  as  of  other  excellent  printers  of  the  fame  place. 
But,  allowing  them  to  be  in  the  Terence,  and  Zarot 
the  inventor,  it  confutes  the  date  of  our  Oxford  book 
as  effe&ually  as  if  they  were  of  later  origin  at  Venice ; 
as  I  had  reafon  to  imagine,  from  the  teftimony  of  all 
the  books  that  I  have  hitherto  met  with.” — -  As  to 
thefe  proofs,  firft,  the  neatnefs  of  the  letter,  and  the  re¬ 
gularity  of  the  page,  prove,  if  any  thing,  the  very  re- 
verfe  of  what  the  Do&or  afferts.  The  art  of  printing 
was  almoft  in  its  infancy  brought  to  perfection;  but  af¬ 
terwards  debafed  by  later  printers,  who  confulted  rather 
the  cheapnefs  than  the  neatnefs  of  their  work.  Our 
learned  diflertator  cannot  be  unacquainted  with  the  la¬ 
bours  of  Fuft  and  Jenfon.  He  rmift  know,  thftt  though 
other  printers  may  have  printed  more  correCtly,  yet 
fcarce  any  excel  them,  either  in  the  neatnefs  of  the 
letter,  or  the  regularity  of  the  page.  The  fame  may 
be  obferved  in  our  Englifh  printers.  Caxton  and 
Rood  were  indifferently  good  printers  ;  De  Worde  and 
Pynfon  were  worfe ;  and  thofe  that  follow  them  moll 
abominable.  This  our  anonymous  Oxford  printer  excels 
them  all ;  and  for  this  very  reafon  we  fhould  judge  him 
to  be  the  moft  ancient  of  all.  Our  dilfertator  Jays  great 
flrefs  on  the  ufe  of  fignatures.  But  no  certain  conclu- 
fion  can  be  drawn  either  from  the  ufe  or  non-ufe  of 
thefe  leffer  improvements  of  printing.  They  have  in 
different  places  come  in  ufe  at  different  times,  and  have 
not  been  continued  regularly  even  at  the  fame  places. 
If  Anthony  Zarot  ufed  them  at  Milan  in  1470,  it 
is  certain  later  printers  there  did  not  follow  his  exam¬ 
ple;  and  the  like  might  happen  alfo  in  England.  But, 
what  is  more  full  to  our  purpofe,  we  have  in  the  Bod¬ 
leian  library  an  .dLfop’s  Fables  printed  by  Caxton. 
This  is,  it  is  believed,  the  firft  book  which  has  the 
■leaves  numbered.  But  yet  this  Improvement,  though 
more  ufeful  than  that  of  the  fignatures,  was .  difufed 
both  by  Caxton  himfelf  and  other  later  printers  in  Eng¬ 
land.  It  is  therefore  not  at  all  furprifing  (if  true)  that 
Vol.  XV.  Part  II. 
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the  fignatures,  though  invented  by  our  Oxford  printer,  Panting* 
might  not  immediately  come  into  general  ufe.  And 
confequently,  this  particular  carries  with  it  no  fuch 
certain  or  effe&ual  confutation  as  our  dilfertator  boafts 
of. 

3.  What  the  Do6lor  thinks  farther  confirms  his  opi¬ 
nion  is,  “  That,  from  the  time  of  the  pretended  date  of 
this  book,  anno  1468,  we  have  no  other  fruit  or  produc¬ 
tion  from  the  prefs  at  Oxford  for  1 1  years  next  follow¬ 
ing  ;  and  it  cannot  be  imagined  that  a  prefs,  eftablifhed 
with  fo  much  pains  and  expence,  could  be  fuffered  to 
be  fo  long  idle  and  ufelefs.” — To  this  it  may  be  an- 
fwered,  in  the  words  of  Oxonides,  ift,  That  his  books 
may  have  been  loft.  Our  firft  printers,  in  thofe  days 
of  ignorance,  met  with  but  fmaU  encouragement ;  they 
printed  but  few  books,  and  but  few  copies  of  thofe 
books.  In  after-times,  when  the  fame  books  were  re¬ 
printed  more  corre&ly,  thofe  firft  editions,  which  were 
not  as  yet  become  curiofities,  were  put  to  common  ufes. 

This  is  the  reafon  that  wc  have  fo  few  remains  of  our 
firft  printers.  We  have  only  four  books  of  Theodoric 
Rood,  who  feems  by  his  own  verfes  to  have  been  a  very 
celebrated  printer.  Of  John  Lettou- William  de  Mach- 
linia,  and  the  fchoolmafter  of  St  AJban’s,  we  have  fcarce 
any  remains.  If  this  be  coniidered,  it  will  not  appear 
impojfible  that  our  printer  fhould  have  followed  his  bufi. 
nefs  from  1468  to  1479,  and  Yet  time  have  deftroyed 
his  intermediate  works.  But,  2dly,  We  may  account 
ft  ill  another  way  for  this  diftance  of  time,  without  alter, 
ing  the  date.  The  Civil  Wars  broke  out  in  1469  • 
this  might  probably  oblige  our  Oxford  printer  to  fhut 
up  his  prefs;  and  both  himfelf  and  his  readers  be  other- 
wife  engaged.  If  this  were  the  cafe,  he  might  not  re¬ 
turn  to  his  work  again  till  1479;  and  the  next  year, 
not  meeting  with  that  encouragement  he  deferved,  he 
might  remove  to  fome  other  country  with  his  types. 

Dr  Middleton  concludes  with  apologizing  for  his 
“  fpending  fo  much  pains  on  an  argument  fo  inconfider- 
able,  to  which  he  was  led  by  his  zeal  to  do  a  piece 
of  juftice  to  the  memory  of  our  worthy  countryman 
William  Caxton  ;  nor  fuffer  him  to  be  robbed  of  the 
glory,  To  clearly  due  to  him,  of  havin g  firft  imported  in¬ 
to  this  kingdom  an  art  of  great  ufe  and  benefit  to  man¬ 
kind  :  a  kind  of  merit  that,  in  the  fenfe  of  all  nations, 
gives  the  beft  title  to  true  praife,  and  the  beft  claim  to 
be  commemorated  with  honour  to  pofterity.”  t ^ 

The  fa&,  however,  againft  which  he  contends,  but  The  real 
which  it  feems  impoffible  to  overturn,  does  by  no  means  claims  of 
derogate  from  the  honour  of  Caxton,  who,  as  has  been 
fhown,  was  the  firft  perfon  in  England  that  pra£lifed  thercfpe^vc- 
art  of  printing  with  fuftle  types ,  and  confequently  the  firft  ly. 
who  brought  it  to  perfe&ion  ;  whereas  Corfellis  printed 
with  [eparaie  cut  types  in  wood,  being  the  only  method 
J  r  3  U  which 


(L)  Dr  Middleton  is  miftaken  in  the  time  and  place  of  the  invention  of  fignatures.  They  are  to  be  found 
even  in  very  ancient  MSS.  which  the  earlieft  printers  very  ftudioufly  imitated  ;  and  they  were  even  ufed  in  feme 
edhions  fr7m  the  office  of  Lawrence  Colter  (whence  Corfellis  came),  which  conhited  of  wooden  cuts,  as  >n£- 
vur#  Mies,  et  antitypu*  Novi  Tejlamenti;  and  in  fome  editions  with  metal  types,  as  in  Gafp.  Pfr^mer^/>^,  pub- 
Hfhed  at  Paris,  without  a  date,  hut  printed  A.  D.  1470,  (Maittaire*,  Anna  vol. ..  p.  25.);  and  in 
printed  by  Helias  de  Llouffen,  at  Bern  in  Switzerland,  I47.o;  and  in  DeTonM  vtfioue  at  Antwerp,  1 472-/a, re. 
Venice,  therefore,  was  not  the  place  where  they  were  firft  introduced.—They  began  t°  be  u  e  "!  f ’the 
feems,  when  the  book  was  half  finilhed.  The  printer  of  that  kook  might  not  know,  or  did  not  think,  the 
He  of  them  before.  See  Mecrman%  vol.  ii.  p.  18. ;  and  Phil*  Tranfi  vol  xxm.  n  208.  p.  5  9* 
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Printing,  which  he  had  learned  at  Harlem.  Into  this  detail, 

* - v - therefore,  we  have  been  led,  not  fo  much  by  the  im¬ 

portance  of  the  qneition,  as  on  account  of  feveral  anec¬ 
dotes  connefted  with  it,  which  feemed  equally  calculated 
to  fatisfy  curiofity  and  afford  entertainment. 

Caxton  had  been  bred  very  reputably  in  the  way  of 
trade,  and  ferved  an  apprenticefhip  to  one  Robert  Large 
a  mercer;  who,  after  having  been  fheriff  and  lord  mayor 
of  London,  died  in  the  year  1441,  and  left  by  will,  as 
may  be  feen  in  the  prerogative-office,  xxun  merks  to 
his  apprentice  William  Caxton:  a  confiderable  legacy  in 
thofe  days,  and  an  early  teftimonial  of  his  good  charafter 

and  integrity.  ,  , 

From  the  time  of  his  mailer’s  death,  he  fpent  the 
following  thirty  years  beyond  fea  in  the  bufinefs  of  mer- 
chandife:  where,  in  the  year  1 464,  we  find  him  employ, 
ed  by  Edward  IV.  in  a  public  and  honourable  negocia- 
tion,  jointly  with  one  Richard  Whitehill,  Efq;  to  tranf- 
aft  and  conclude  a  treaty  of  commerce  between  the 
king  and  his  brother-in-law  the  duke  of  Burgundy,  to 
whom  Flanders  belonged.  The  commiffion  ftyles  them, 
ambajjiatores,  procurators,  nuncios,  &  deputatos  fpeciales  ; 
and  gives  to  both  or  either  of  them  full  powers  to  treat, 

&c.  .  • 

Whoever  turns  otfer  his  printed  works,  mull  contract 
a  refpect  for  him,  and  be  convinced  that  lie  preferved 
the  fame  character  through  life,  of  an  honell,  modell, 
man  ;  greatly  induftrious  to  do  good  to  his  country,  to 
the  belt  of  his  abilities,  by  fpreading  among  the  people 
fuch  books  as  he  thought  ufeful  to  religion  and  good 
manners,  which  were  chiefly  tranflated  from  the  French. 
The  novelty  and  ufefulnefs  of  his  art  recommended  him 
to  the  fpecial  notice  and  favour  of  the  great ;  under 
whofe  protetlion,  and  at  whofe  expence,  the  greateft 
part  of  his  works  were  publifhed.  Some  of  them  are 
addreffed  to  king  Edward  IV.  his  brother  the  duke  of 
Clarence,  and  their  filler  the  duchefs  of  Burgundy  ;  in 
whofe  fervice  and  pay  he  lived  many  years  before  he 
began  to  print,  as  he  often  acknowledges  with  great 
gratitude.  He  printed  likewife  for  the  ufe,  and  by 
the  exprefs  order,  of  Henry  VII.  his  fon  prince  Ar¬ 
thur,  and  many  of  the  principal  nobility  and  gentry  of 
that  age. 

It  has  been  generally  afferted  and  believed,  that  all 
his  books  were  printed  in  the  abbey  of  Wdhninrlter ; 
yet  we  have  no  aflurance  of  it  from  himfelf,  nor  any 
mention  of  the  place  before  the  year  1477  :  fo  that 
he  had  been  printing  feveral  years  without  telling  us 
where.. 

There  is  no  clear  account  left  of  Caxton’s  age  :  but 
he  was  certainly  very  old,  and  probably  above  fourfcore, 
at  the  time  of  his  death.  In  the  year  1471  he  com¬ 
plained  of  the  infirmities  of  age  creeping  upon  him, 
and  feebling  his  body :  yet  he  lived  23  years  after, 
and  purfued  his  bufinefs,  with  extraordinary  diligence, 
in  the  abbey  of  Weftminller,  till  the  year  1494,  in 
which  he  died ;  not  in  the  year  following,  as  all  who 
write  of  him  affirm.  This  appears  from  fome  verfes 
at  the  end  of  a  book,  called  “  Hilton’s  Scale  of  Per- 
feftion,”  printed  in  the  fame  year : 

Infynite  laud  with  tliankynges  many  folde 
I  yield  to  God  me  focouryng  with  his  grace 

This  boke  to  finyfhe  which  that  ye  beliolde 
ScaLe  of  Perfe&ioa  calde  in  every  place 
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Whereof  th*  au&or  Walter  Hilton  was  Printing. 

And  Wynkyn  de  Worde  this  hath  fett  in  print  v— 

In  William  Caxftons  hows  fo  fyll  the  cafe, 

God  reft  his  foule.  In  joy  ther  mot  it  ftynt. 

Impreffus  anno  falutis  MCCCCLXXxxiiii. 

Though  he  had  printed  for  the  ufe  of  Edward  IV. 
and  Henry  VII.  yet  there  appears  no  ground  for  the 
notion  which  Palmer  takes  up,  that  the  firft  printers, 
and  particularly  Caxton,  were  fworn  fervants  and  prin-  \ 

ters  to  the  crown  ;  for  Caxton,  as  far  as  can  be  obfer-  * 

ved,  gives  not  the  leaft  hint  of  any  fuch  chara&er  or 
title  ;  though  it  feems  to  have  been  inftituted  not  long 
after  his  death  ;  for  of  his  two  principal  workmen, 

Richard  Pynfon  and  Wynkyn  de  Worde,  the  one  was 
made  printer  to  the  king,  the  other  to  the  king’s  mo¬ 
ther  the  Lady  Margaret.  Pynfon  gives  himfelf  the  firft 
title,  in  The  imitation  of  the  Life  of  Chrijl ;  printed  by 
him  at  the  commandment  of  the  Lady  Margaret,  who 
had  tranflated  the  fourth  book  of  it  from  the  French, 
in  the  year  1504;  and  Wynkyn  de  Worde  aflumes  the 
fecond,  in  The  feven  Penitential  Pfalmsy  expounded  by 
Bifhop  Fifher,  and  printed  in  the  year  1509.  But  there 
is  the  title  of  a  book  given  by  Palmer,  that  feems  to 
contradict  what  is  here  faid  of  Pynfon  :  viz.  Pfaltenum 
ex  mandate  viftoriojijfimi  Anglia  Regis  Henrici  Septimfer 
GulielmumFanque,  imprefforem  regium ,  anno  mdiiii;  which 
being  the  only  work  that  has  ever  been  found  of  this 
printer,  makes  it  probable  that  he  died  in  the  very  year 
of  its  imprefiion,  and  was  fucceeded  immediately  by 
Richard  Pynfon.  No  book  hath  yet  been  difeovered 
printed  in  Scotland  in  this  period,  though  the  Englifli 
printers  were  able  to  export  fome  of  their  works  to 
other  countries.  See  Henry’s  Hjjlory  of  Great  Britain , 
vol.v.  p.471.  .  14 

Before  1465,  the  uniform  character  was  the  old  Go- Different 
thic  or  German  ;  whence  our  Black  was  afterwards 
formed.  But  in  that  year  an  edition  of  La&antius  was  r 

printed  in  a  kind  of  Semi-Gothic,  of  great  elegance,  printing, 
and  approaching  nearly  to  the  prefent  Roman  type  ; 
which  laft  was  firft  ufed  at  Rome  in  1467,  and  foon  af¬ 
ter  brought  to  great  perfection  in  Italy,  particularly  by 
Jenfon. 

Towards  the  end  of  the  5th  century,  Aldus  invent¬ 
ed  the  Italic  character  which  is  now  in  ufe,  called,  from 
his  name,  Aldine  or  curfivus .  This  fort  of  letter  he 
contrived,  to  prevent  the  great  number  of  abbreviations 
that  were  then  in  ufe.  1 5 

The  firft  efiays  in  Greek  that  can  be  difeovered  °f  fhe  fhft 
are  a  few  fentences  which  occur  in  the  edition  of  Tub  Gree^ 
ly’s  Offices,  1465,  at  Mentz  ;  but  thefe  were  miferably  Pnming< 
incorre&  and  barbarous,  if  we  may  judge  from  the  fpe- 
cimens  Mr  Maittaire  has  given  us,  of  which,  the  follow¬ 
ing  is  one  r 

Or<caTaax.a^rfi3xaTa  xai  t2Ltcjtcjk3, 

In  the  fame  year,  1465,  was  publifhed  an  edition  of 
La&antius’s  Injlitutesy  printed  in  monafierio  Suh/acen/i9 
in  the  kingdom  of  Naples,  in  which  tlie  quotations  from* 
the  Greek  authors  are  printed  in  a  very  neat  Greek 
letter.  They  feem  to  have  had  but  a  very  fmall  quan¬ 
tity  of  Greek  types  in  the  monaftery  ;  for,  in  the  firft 
part  of  tlve  work,  whenever  a  loh^  fentence  occurred,  a 
blank  was  left,  that  it  might  be  written  in  with  a  pen  : 
after  the  middle  of  the  work*  howeVer,  all  the  Greek 
that  occurs  is  printed* 

5  The 
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Ffiritt'Rg.  The  firft  printers  who  fettled  at  Rome  were  Conrad 
W— y—-  Sweynheim  and  Arnold  Pannartz,  who  introduced  t^e 
prefent  Roman  type,  in  14 66,  in  Cicero’s  EpifloU  Fa - 
ruiliares  :  in  1469  they  printed  a  beautiful  edition  of 
Aulus  Gelliusy  with  the  Greek  quotations  in  a  fair  cha- 
rafter,  without  accents  or  fpirits,  and  with  very  few  ab¬ 
breviations. 

The  firft  whole  book  that  is  yet  known  is  tfie  Greek 
Grammar  of  Conftautine  Lafcaris,  in  quarto,  revifed  by 
Demetrius  Cretenfis,  and  printed  by  Dionyhus  Palavi- 
finus,  at  Milan,  1476.  In  148c,  the  Greek  Pfalter 
was  printed  here,  with  a  Latin  tranfiation,  in  folio  ;  as 
was  iEfop’s  Fables  in  quarto. 

Venice  foon  followed  the  example  of  Milan  ;  and  in 
i486  were  publifhed  in  that  city  the  Greek  PJ'alter  and 
the  Batrackomyomachiay  the  former  by  Alexander,  and 
the  latter  by  Laonicus,  both  natives  of  Crete.  They 
were  printed  in  a  very  uncommon  charafter  ;  the  latter 
of  them  with  accents  and  /pints ,  and  alfo  with  fcholia . 

In  1488,  however,  all  former  publications  in  this 
language  were  eclipfed  by  a  fine  edition  of  Homer* s 
Works  at  Florence,  in  folio,  printed  by  Demetrius,  a 
native  of  Crete.  Thus  printing  (fays  Mr  Maittaire, 
p.  185.)  fecms  to  have  attained  its  of  perfeftion, 
after  having  exhibited  moil  beautiful  fpecimens  of  La¬ 
tin,  Greek,  and  Hebrew. 

In  1493,  a  fine  edition  of  Ifocrates  was  printed  at 
Milan,  in  folio,  by  Henry  German  and  Sebaftian  ex 
Pantremulo. 

All  the  above  works  are  prior  in  time  to  thofe  of 
Aldus,  who  has  been  erroneoufly  fuppofed  to  be  the 
firft  Greek  printer  5  the  beauty,  however,  correftnefs, 
and  number  of  his  editions,  place  him  in  a  much  higher 
rank  than  his  predecefiors  ;  and  his  charafters  in  gene¬ 
ral  were  more  elegant  than  any  before  ufed.  He  was 
born  in  1445,  and  died  in  15?  5. 

Though  the  noble  Greek  books  of  Aldus  had  raifed 
an  univerfal  defire  of  reviving  that  tongue,  the  French 
were  backward  in  introducing  it.  The  only  pieces 
printed  by  them  were  fome  quotations,  fo  wretchedly 
performed,  that  they  were  rather  to  be  guefled  at  than 
read  ;  in  a  charafter  very  rude  and  uncouth,  and  with¬ 
out  accents.  But  Francis  Tiffard  introduced  the  ftudy 
of  this  language  at  Paris,  :by  his  *»  ***»  in 

1507  ;  and  that  branch  of  printing  was  afterwards  fuc- 
cefsfully  praftified  by  Henry,  Robert,  iand  Henry  Ste¬ 
phens.  See  the  article  Stephens. 

The  earlieft  edition  of  the  •whole  Bible  .was,  ilriftly 
fpeaking,  the  Complutenfian  Polyglott  of  Cardinal 
Ximenes;  but  as  that  edition.,  though  finifhed  in  1517, 
was  not  publifhed  -till  15.22,  the  Venetian  Septuagint 
of  1518  may  properly  be  called  the  firft  edition  of  the 
whole  Greek  Bible  ;  Erafmps  having  publifhed  the  New 
de  firft  Teftament  only  at  Bafil  in  .1516* 

Hebrew  A  very  fatisfaftory  account  of  Hebrew  printing  is 
printing,  thus  given  by  Dr  JRennicott  in, his  Annual  Accounts  of 
the  Collation  of  Hebrew  MSS .  p.  112.  “  The  method 

-which  feems  to  have  been  originally  obferved  in  print¬ 
ing  the  Hebrew  Bible  was  juft  what  .might  .have  been 
expefted  :  1.  The  Pentateuch , in  1482.  %>  The  Prior 

Prophets,  in  1484.  3,  The  Pofterior  Prophets,  in  1486. 
4.  The  Hagiographa,  in  1487.  And,  after  the  four 
great  parts  had  been  thus  printed  feparately  (each  with 
a  comment),  the  whole  text  (without  a  comment)  was 
pointed  in  one  volume  in  J488;  and  the  text  continue 


n 
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to  be  printed,  as  in  thefe  firft  editions,  fo  in  feveral  Printing, 
others  for  20  or  30  years,  without  marginal  Keri  or  “v-”- 
Maforay  and  with  greater  arguments  to  the  more  an-  x 
eient  MSS.  till  about  the  year  1520  fome  of  the  Jew# 
adopted  later  MS  S.  and  the  Mafora  ;  which  abfurd  pre¬ 
ference  has  obtained  ever  fince.” 

Thus  much  for  the  ancient  editions  given  by  Jews. 

In  1642  a  Hebrew  Bible  was  printed  at  Mantua  un¬ 
der  the  care  of  the  moft  learned  Jews  in  Italy.  This 
Bible  had  not  been  heard  of  among  the  Chriftians  in 
this  country,  nor  perhaps  in  any  other ;  though  the 
nature  of  it  is  very  extraordinary.  The  text  indeed  if 
nearly  the  fame  with  that  in  other  modem  editions;  but 
at  the  bottom  of  each  page  are  various  readings,  amount¬ 
ing  in  the  whole  to  above  2000,  and  many  of  them  of 
great  confequence,  collected  from  manuferipts,  printed 
editions,  copies  of  the  Talmud,  and  the  works  of  the 
moft  renowned  Rabbies.  And  in  one  of  the  notes  is 
this  remark ; — “  That  in  feveral  paffages  of  the  He¬ 
brew  Bible  the  differences  are  fo  many  and  fo  great, 
that  they  know  not  which  to  fix  upon  as  the  true 
readings.” 

We  cannot  quit  this  fubjeft  without  obferving,  on 
Dr  Kennicott’s  authority,  tjhat  as  the  firft  printed 
Bibles  are  more  come  ft  than  the  latter  ones  ;  fo  the  va¬ 
riations  between  the  firft  edition,  printed  in  1488,  and 
tiie  edition  of  Vander  Hooght,  in  1 705,  at  Amlterdam, 
in  2  vols  8yo,  amount,  upon  the  whole,  to  above  1200! 

See  further  Bonvyer  and  Nicholsy  p.  1 1 2 — 1 1 7. 

When  tlie  art  of  printing  was  firft  difeovered,  they  of  early 
only  made  ufe  of  one  fide  of  a  page.:  they  had  not  yetPr*nt,n& 
found  out  the  expedient  of  impreffing  the  other.  When 
their  editions  were  intended  to  be  curious,  they  omit¬ 
ted  to  print  the  firft  letter  of  a  chapter,  for  which  they 
left  a  blank  fpace,  that  it  might  be  painted  or  illumina¬ 
ted  at  the  option  of  the  purcliafer.  Several  ancient  vo¬ 
lumes  of  thefe  early  times  have  been  found,  where  thefe 
letters  are  wanting,  as  they  neglefted  to  have  them 
painted. 

When  the  art  of  printing  was  firft  eftablifhed,  it  was 
the  glory  of  the  learned  to  be  correftors  of  the  prefs 
to  the  eminent  printers.  Phyfioians,  lawyers,  and  bi- 
fhops  themfelves,  occupied  this  department.  The  prin¬ 
ters  then  added  frequently  to  their  names  thofe  of  the 
correftors  of  the  prefs ;  and  editions  were  then  valued 
acccording  to  the  abilities  of  the  correftor. 

In  the  prodnftions  .of  early  printing  may  be  diftin- 
gAiifhed  the  various  fplendid  editions  they  made  of  Pri¬ 
mers  or  Prayer-books .  They  were  embellished  with  cuts 
finifhed  in  a  moft  elegant  tafte  :  many  of  them  were  lu¬ 
dicrous,  and  feveral  were  obfeene.  In  one  of  them  an 
angel  is  reprefented  crowning  the  Virgin  Mary,  and 
God  the  Father  himfelf  afiifting  at  the  ceremony.  We  . 
have  feen  in  a  Book  of  natural  hiftory  the  Supreme  Be¬ 
ing  reprefented  as  reading  on  the  feveuth  day,  when  he 
relied  from  all  his  works.  Sometimes  St  Michael  is 
feen  overcoming  Satan  ;  and  fometimes  St  Anthony  ap¬ 
pears  attacked  by  various  devils  of  moft  hideous  forms. 

The  Pry  trier  of  S  a  li/bury ,  1533,  is  full  of  cuts:  at  the 
bottom  of  the  title  -page  there  is  the  following  remark- 
'  able  prayer  : 

God  be  in  my  Bede, 

And  in  my  Underftandynge. 

God  be  in  my  Eyen, 

And  in  my  Lokynge. 
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God  be  in  my  Mouth*, 

And  in  my  Spekyngc. 

God  be  in  my  Herte, 

And  in  my  thinkinge. 

God  be  at  myn  ende, 

And  at  my  departynge,  .  . 

The  workmen  employed  in  the  art  of  printing  are  ot 
two  kinds ;  compofitors,  who  range  and  difpofe  the  let¬ 
ters  into  words^  lines,  pages,  See.  according  to  the  copy 
delivered  them  by  the  author;  and  preffmen,  who  apply 
ink  upon  the  fame,  and  take  off  the  impreffion.  The 
types  being  call,  the  compofitor  diflributes  each  km 
by  itfelf  among  the  divifions  of  two  wooden  frames,  an 
upper  and  an  under  one,  called  cafes  ;  each  of  which  is 
divided  into  little  cells  or  boxes.  Thofe  of  the  upper 
cafe  are  in  number  98*:  thefe  are  all  of  the  fame  hze  ; 
and  in  them  are  difpofed  the  capitals,  fmall  capitals, 
accented  letters,  figures,  &c.  the  capitals  being  placed 
in  alphabetical  order.  In  the  cells  of  the  lower  cafe, 
which  are  54,  are  placed  the  fmall  letters,  with  the 
points,  fpaces,  & c.  The  boxes  are  here  of  different 

fizes,  the  largeft  being  for  the  letters  moft  ufed;  and 
thefe  boxes  are  not  in  alphabetical  order,  but  the  cells 
which  contain  the  letter  oftenefl  wanted  are  neareft 
the  compofi tor’s  hand.  Each  cafe  is  placed  a  little 
aflope,  that  the  compofitor  may  the  more  eafily  reach 
the  upper  boxes.  The  inftrument  in  which  the  letters 
are  fet  is  called  a  compofing-Jlick  (n  1.),  which  confifts 
of  a  long  and  narrow  plate  of  brafs  or  iron,  &c.  on  the 
right  fide  of  which  arifes  a  ledge,  which  runs  the  whole 
length  of  the  plate,  and  ferves  to  fuflain  the  letters,  the 
Tides  of  which  are  to  reft  againft  it;  along  this  ledge  is 


a  row  of  holes,  which  ferve  for  introducing  the  ferew  a , 
in  order  to  lengthen  or  Ihorten  the  extent  of  the  line, 
by  moving  the  Aiders  be  farther  from  or  nearer  to  the 
fhorter  ledge  at  the  end  d.  Where  marginal  notes  are 
required  in  a  work,  the  two  Aiding  pieces  b  c  are  open¬ 
ed  to  a  proper  diftance  from  each  other  in  fuch  a  man¬ 
ner  as  that  while  the  diftance  between  dc  forms  the 
length  of  the  line  in  the  text,  the  diftance  between  the 
two  Aiding-pieces  forms  the  length  of  the  lines  for  the 
notes  on  the  fide  of  the  page.  Before  the  compofitor 
proceeds  to  compofe,  he  puts  a  rule  or  thin  Aip  of  brafs- 
plate,  cut  to  the  length  of  the  line,  and  of  the  fame 
height  as  the  letter,  in  the  cornpofing-ftick,  againft  the 
ledge,  for  the  letter  to  bear  againft.  Things  thus  pre¬ 
pared,  the  compofitor  having  the  copy  lying  before  him, 
and  his  ftick  in  his  left-hand,  his  thumb  being  over  the 
Aider  c  ;  with  the  right  he  takes  up  the  letters,  fpaces, 
&c.  one  by  one,  and  places  them  againft  the  rule,  while 
he  fupports  them  with  his  left  thumb  by  preffing  them 
to  the  end  of  the  Aider  r,  the  other  hand  being  con- 
ftantly  employed  in  fetting  in  other  letters  :  the  whole 
being  performed  with  a  degree  of  expedition  and  ad- 
drefs  not  eafy  to  be  imagined. 

A  little  being  thus  compofed,  if  it  end  with  a  word 
or  fyllable,  and  exactly  fill  the  meafure,  there  needs  no 
further  care  ;  otherwife,  more  fpaces  are  to  be  put  in, 
or  elfe  the  diftances  leffened,  between  the  feveral  words, 
in  order  to  make  the  meafure  quite  full,  fo  that  every 
line  may  end  even.  The  fpaces  here  ufed  are  pieces  of 
mqfcal  exaftly  ftiaped  like  the  Aianks  of  the  letters  :  they 
are  of  various  thickneffes,  and  ferve  to  fupport  the  let¬ 
ters,  and  to  preferve  a  proper  diftance  between  the 
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words ;  but  not  reaching  fo  high  as  the  letters,  they  Peintisgv 
make  no  impreffion  when-  the  work  js  printed.  The  < 
firft  line  being  thus  finiftied,  the  compofitor  proceeds  to 
the  next ;  in  order  to  which  he  moves  the  brafs-rule 
from  behind  the  former,  and  places  it  before  it,  and  thus 
compofes  another  line  againft  it  after  the  fame  manner 
as  before  ;  going  on  thus  till  his  ftick  is  full,  when  he 
empties  all  the  lines  contained  in  it  into  the  gaily. 

The  compofitor  then  fills  and  empties  his  compofing- 
ftick  as  before,  till  a  complete  page  be  formed  ;  when 
he  ties  it  up  with  a  cord  or  pack-thread  ;  and  fetting 
it  by,  proceeds  to  the  next,  till  the  number  of  pages  to 
be  contained  in  a  ftieet  is  completed ;  which  done,  he 
carries  them  to  the  impofing-ftone,  there  to  be  ranged 
in  order,  and  faftened  together  in  a  frame  called  a  cha  e; 
and  this  is  termed  impofing .-  T.  he  chafe  is  a  re&angnlair 
iron  frame,  of  different  dimensions  according  to  the  fize 
of  the  paper  to  be  printed,  having  two  crofa-pieces  of 
the  fame  metal,  called  a  long  m&Jhort  crofs,  mortifed  at 
each  end  fo  as  to  be  taken  out  occafionally.  By  the 
different  fituations  of  thefe  croffes  the  chafe  is  fitted  for 
different  volumes!  for  quartos  and  oclavos,  one  traverfes 
the  middle  lengthwife,  the  other  broadwife,  fo  as  to  in- 
terfedl  each  other  in  the  centre  :  for  twelves  and  twen- 
tv-fours,  the  ftiort  crofs  is  ffiifted  nearer  to  one  end  of 
the  chafe  ;  for  folios,  the  long  crofs  is  left  entirely  out, 
and  the  ffiort  one  left  in  the  middle  ;  and  for  broad- 
fides,  both  croffes  are  fet  afide..  To  drefs  the  chafe,  or 
range  and  fix  the  pages  therein,  the  compofitor  makes 
ufe  of  a  fet  of  furniture,  confifting  of  flips  of  wood  of 
different  dimenfions,  and  about  half  an  inch  high,  thau 
they  may  be  lower  than  the  letters  :  fome  of  thefe  are 


placed  at  the  top  of  the  pages,  and  called  heaafhcks  ; 
others  between  them,  to  form  the  inner  margin  ;  others 
on  the  Tides  of  the  croffes,  to  form  the  outer  margin* 
where  the  paper  is  to  be  doubled  ;  and  others  in  the 
form  of  wedges  to  the  fides  and  bottoms  of  the  pages. 
Thus  all  the  pages  being  placed  at  their  proper  diftan¬ 
ces,  andfecured  from  being  .injured  by  the  chafe  and 
furniture  placed  about  them,  they  are  all  untied,  and 
faftened  together  by  driving  fmall  pieces  of  wood  called 
quoins,  cut  in  the  wedge-form,  up  between  the  Aanting 
fide  of  the  foot  and  the  fide  fticks  and  the  chafe,  by 
means  of  a  piece  of  hard  "wood  and  a  mallet ;  and  all 
being  thus  bound  fait  together,  fo  that  none  of  the  let¬ 
ters  will  fall  out,  it  is  ready  to  be  committed  to  the 
preffmen.  In  this  condition  the  work  is  called  a  form  ; 
and  as  there  are  two  of  thefe  forms  required  for  every 
fheet,  when  both  fides  are  to  be  printed,  it  is  neceffary 
the  diftances  between  the  pages  in  each  form  ftiould  be 
placed  with  fuch  exa&nefs,  that  the  impreffion  of  the 
pages  in  one  form  (hall  fall  exa&ly  on  the  back  of  the 
pages  of  the  other,  which  is  called  regijle > . 

As  it  is  impofiible  but  that  there  muft  be  fome  mif- 
takes  in  the  work,  either  through  the  overfight  of  the 
compofitor,  or  by  the  cafual  tranfpofition  of  letters  in 
the  cafes  ;  a  ftieet  is  printed  off,  which  is  called  a  proofs 
and  given  to  the  corrector ;  who  reading  it  over,  and- 
rectifying  it  by  the  copy,  making  the  alterations  in  the 
margin,  it  is  delivered  back  to  the  compofitor  to  be  cor¬ 
rected. 

The  compofitor  then  unlocking  the  form  upon  the 
correCting-ftone,  by  loofening  the  quoins  or  wedges 
which  bound  the  letters  together,  rectifies  the  miftakee 
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frlnbng.  by  picking  out  the  faulty  or  wrong  letters  with  a  ften- 

-  der  (harp-pointed  (leel-bodkin,  and  putting  others  into 

their  places.  After  this  another  proof  is  made,  fept  to 
to  the  author,  and  corrected  as  before  ;andlaftly>  there 
is  another  proof  called  a  revife,  which  is  made  in  order 
to  fee  whether  all  the  miftakes  marked  in  the  laft  proof 
are  corrected. 

The  preffman's  bufinefs  is  to- work  off  the  forms  thus 
prepared  and  corre&ed  by  the  competitor ; .  in  doing 
which  there  are  four  things  required,  paper,  ink,  balls, 
and  a  prefs.  To  prepare  the  paper’ for  ufe,  it  is  to  be 
firft  wetted  by  dipping  feveral  (heets  together  in  water: 
thefe  are  afterwards  laid  in  a  heap  over  each  other  ;  and 
to  make  them  take  the  water  equally,  they  are  all  pref- 
fed  clofe  down  with  a  weight  at  the  top.  The  ink  is 
made  of  oil  and  lamp-black  ;  for  the  manner  of  prepa¬ 
ring  which,  fee  Prt?iting-lNK •  The  balls,  by  which  the 
ink  is  applied  on  the  forms,  are  a  kind  of  wooden  fun¬ 
nels  with  handles,  the  cavities  of  which  are  filled  with 
wool  or  hair,  as  is  alfo  a  piece  of  alum  leather  or  pelt 
nailed  over  the  cavity,  and  made  extremely  foft  by 
focking  in  urine  and  by  being  well  rubbed.  One  of 
thefe  the  preffman  takes  in  each  hand  *,  and  applying 
one  of  them  to  the  ink-block,  daubs  and  works  them 
together  to  diftribute  the  ink  equally  ;  and  then  black¬ 
ens  the  form  which  is  placed  on  the  prefs,  by  beating 
with’  the  balls  upon  the  face  of  the  letter. . 

Plat**  The  printing-prefs,  reprefented  n  2.  is  a  very  cu- 
GCCCXV.  rjoug  though  complex  machine.  The  body  confifts  of 
two  ftrong  cheeks  a  a,  placed  perpendicularly,  and  join- 
,  ed  together  by  four  crofs-pieces  ;  the  cap  b  ;  the  head 

r,  which  is  moveable,  being  partly  fuftained  by  two  iron 
pins  or  long  bolts,  that  pafs  the  cap  y  the  till  or  fhelf 
dd ,  by  which  the  fpindle  and  its  apparatus  are  kept  in 
their  proper  pofition  ;  and  the  winter  ey  which  bears 
the  carriage,  and  fuftaius  the  effort  of  the  prefs  beneath. 
The  fpindle  /  is  an  upright  piece  of  iron  pointed  with 
fteel,  having  a  male  ferew  which-  goes  into  the  female 
one  in  the  head  about  four  inches.  Through  the  eye  g 
of  this  fpindle  is  fattened  the  bar  k,  by  which  the  preff- 
man  makes  the  imprellion.  The  fpindle  paffes  through 
a  hole  in  the  middle  of  the  till ;  and  its  point  works  in¬ 
to  a  brafs  pan  or  nut,  fupplied  with  oil,  which  is  fixed 
to  an  iron  plate  let  into  the  top  of  the  platten.  The 
body  of  the  fpindle  is  fuftained  in  the  centre  of  an  open 
frame  of  polifhed  iron,  1,  1,  2,  2,  3,  3,  fixed  to  it  in 
fuch  a  manner  as,  without  obftru&ing  its  free  play,  to 
keep  it  in  a  fteady  dire&ion  ;  and  at  the  fame  time  to 
ferve  for  fufpending  the  platten.  This  frame  confifts 
of  two  parts  ;  the  upper  called  the  garter,  I,  I  ;  the 
under,  called  the  cranr,  2,  2.  Thefe  are  conceded  to¬ 
gether  by  two  (hort  legs  or  bolts,  3>  3  5  which  being 
fixed  below  in  the  two  ends  of  the  crane,  pafs  upward, 
through  two  holes  in  the  till,  and  are  received  at  top 
-  into  two  eyes  at  the  ends  of  the  garter,  where  they  are 
fecured  by  ferews.  The  carriage  l 1  is  placed  a  foot 
below  the  platten,  having  its  fore-part  fupported  by  a 
prop  called  the  fore-Jtcty ,  -while/he  other  refts  on  the 
winter.  On  this  carriage,  which  fuftains  the  plank, 
are  nailed  two  long  iron  bars  or  ribs ;  and  on  the  plank 
are  nailed  (hort  pieces  of  iron  or  fteel  called  cramp  irons , 
equally  tempered  with  the  ribs,  and  which  Aide  upon  them 
when  the  plank  is  turned  in  or  out.  Under  the  carriage 
is  fixed  a  long  piece  of  iron  called  the  /pit)  with  a  double 


wheel*  in  the  middle,  round  which  leather-girts  are  faf-  Panting., 
tened,  nailed  to  each  end  of  the  plank;  and  to  the  out- 
fide  of  the  fpit  is  fixed  a  rounce  m,  or  handle  to  turn 
round  the  wheel.  Upon  the  plank  is  a  fquare  frame  or 
coffin,  in  which  is  inclofed  a  polifhed  (tone  on  which 
the  form  n  is  laid ;  at  the  end  of  tlie  coffin  are  three 
frames,  viz.  the  two  tympana  and  frilket ;  the  tympans 
0  are  fquare,  and  made  of  three  (lips  of  very  thin  wood, 
and  at  the  top  a  piece  of  iron  ftill  thinner ;  that  called 
the  outer  tympan  is  fattened  with  hinges  to  the  colfen  ; 
they  are  both  covered  with  parchment ;  and  between 
the  two  are  placed  bl  mkets,  which  are  neceflary  to  take 
off  the  impreffion  of  the  letters  upon  the  paper.  The 
frifket  p  is  a  fquare  frame  of  thin  iron,  fattened  with 
hinges  to  the  tympan  :  it  is  covered  with  paper  cut  in 
the  neceflary  places,  that  the  fheet,  which  is  put  be¬ 
tween  the  frifket  and  the  great  or  outward  tympan, 
may  receive  the  ink,  and  that  nothing  may  hurt  the 
margins.  To  regulate  the  margins,  a  (heet  of  paper 
is  fattened  upon  this  tympan,  which  is  called  the  tympan 
fheet ;  and  on  each  fide  is  fixed  an  iron  point,  which 
makes  two  holes  in  the  fheet,  which  is  to  be  placed  oa 
the  fame  points  when  the  impreffion  is  to  be  made  on 
the  other  fide.  In  preparing  the  prefs  for  working, 
the  parchment  which  covers  the  outer  tympan  is  wetted 
till  it  is  very  foft,  in  order  to  render  the  impreffion 
more  equable  ;  the  blankets  are  then  put  in,  and  fecured 
from  flipping  by  the  inner  tympan  :  then  while  one 
prefsman  is  beating  the  letter  with  the  balls  q,  covered 
with  ink  taken  from  the  ink-block,  the  other  perfon 
places  a  fheet  of  white  paper  on  the  tympan-fheet ; 
turns  down  the  frifket  upon  it,  to  keep  the  paper  clean 
and  prevent  its  flipping ;  then  bringing  the  tympans 
upon  the  form,  and  turning  the  rounce,  he  brings 
the  form  with  the  ftone,  &c.  weighing  about  300  lbs. 
weight,  under  the  platten  ;  pulls  with  the  bar,  by 
which  means  the  platten  preffes  the  blankets  and  paper 
clofe  upon  the  letter,  whereby  half  the  form  is  printed; 
then  eafing  the  bar,  he  draws  the  form  ftill  forward  ; 
gives  a  fecond  pull ;  and  letting  go  the  bar,  turns  back 
the  form,  takes  up  the  tympans  and  frifket,  takes  out 
the  printed  fheet,  and  lays  on  a  frefh  one  ;  and  this  is 
repeated  till  he  has  taken  off  the  impreffion  upon  the 
full  number  of  (beets  the  edition  is  to  confift  of.  One 
fide  of  the  (heet  being  thus  printed,  the  form  for  the 
other  is  laid  upon  the  prefs,  and  worked  off  in  tlie  fame 

manner.-  . 

Chinefe  Printing ,  is  performed  from  wooden  planks 
or  blocks,  cut  like  thofe  ufed  in  printing  of  caliico, 

paper,  cards,  &c.  .  ,  .  .  .  .  G 

Rolling-^refs  Printing ,  is  employed  in  taking  oil 
prints  or  impreffions  from  copperplates  engraven,  etch¬ 
ed,  or  (craped,  as  in  mezzotintos.  See  Engraving. 

This  art  is  faid  to  have  been  as  ancient  as  the  year 
1540,  and  to  owe  its  origin  to  Finiguerra,  a  Floren¬ 
tine  goldfmith,  who  pouring  fome  melted- brimftoM 
on  an  engraven  plate,  found  the  exa&  impreffion  ct 
the  engraving  left  in  the  cold  brimftone,  marked  with, 
black  taken  out.  of  the  ftrokes  by  the  liquid  fulphur: 
upon  this  he  attempted  to  do  the  fame  on  filver  plates 
with  wet  paper,  by  rolling  it  fmoothly  with  a  roller  ; 
and  this  fucceeded  ;  but  this  art  was  not  ufed  in  Eng¬ 
land  till  the  reign  of  king  James  I.  when  it  was  brought 
from  Antwerp  by  Speed,  The  form  of  the  rolling- 
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Printing  prefs,  the  compofition  of  the  ink  ufed  therein,  and  the 
' — -v -  manner  of  applying  both  in  taking  off  prints,  are  as  fol¬ 
low  :  ... 

Plate  The  rolling-prefs  AL,  no  3.  may  be  divided  into  two 
CCCCXV  parls>  t’ne  body  and  carriage  :  the  body  confifts  of 
two  wooden  cheeks  PP,  placed  perpendicularly  on  a 
{land  or  foot  LM,  which  fuffains  the  whole  prefs. 
From  the  foot  likewife  are  four  other  perpendicular 
pieces  r,  c9  ct  c,  joined  by  other  crofs  or  horizontal 
ones  d>  d,  dy  which  ferve  to  fuftain  a  fmooth  even  plank 
or  table  HIK, 'about  four  feet  and  a  half  long,  two  feet 
and  a  half  broad,  and  an  inch  and  a  half  thick.  Into  the 
cheeks  go  two  wooden  cylinders  or  rollers,  DE,  FG, 
about  fix  inches  in  diameter,  borne  up  at  each  end  by 
the  cheeks,  whofe  ends,  which  are  leffened  to  about 
two  inches  diameter,  and  called  trunnions ,  turn  in  the 
cheeks  about  two  pieces  of  wood  in  form  of  half¬ 
moons,  lined  with  polifhed  iron  to  facilitate  the  mo¬ 
tion.  Laftly,  to  one  of  the  trunnions  of  the  upper  rol¬ 
ler  is  faftened  a  crofs,  confi fling  of  two  levers  AB,  or 
pieces  of  wood,  traverfmg  each  other,  the  arms  of 
which  crofs  ferve  inftead  of  the  bar  or  handle  of  the 
letter-prefs,  by  turning  the  upper  roller,  and  when  the 
plank  is  between  the  two  rollers,  giving  the  fame  mo¬ 
tion  to  the  under  one,  by  drawing  the  plank  forward 
and  backward. 

The  ink  ufed  for  copperplates,  is  a  compofition 
made  of  the  hones  of  peaches  and  apricots,  the  bones 
of  fheep  and  ivoiy,  all  well  burnt,  and  called  Frank¬ 
fort  black ,  mixed  with  nut-oil  that  has  been  well  boil¬ 
ed,  and  ground  together  on  a  marble,  after  the  fame 
manner  as  painters  do  their  colours. 

The  method  of  printing  from  copperplates  is  as 
follows:  They  take  a  fmall  quantity  of  this  ink  on  a 
rubber  made  of  linen-rags,  ftrongly  bound  about  each 
other,  and  therewith  fmear  the  whole  face  of  the  plate 
as  it  lies  on  a  grate  over  a  charcoal  fire.  The  plate  be¬ 
ing  fufficiently  inked,  they  firft  wipe  it  over  with  a 
foul  rag,  then  with  the  palm  of  their  left  hand,  and 
then  with  that  of  the  light ;  and  to  dry  the  hand  and 
forward  the  wiping,  they  rub  it  from  time  to  time  in 
whiting.  In  wiping  the  plate  perfectly  clean,  yet 
without  taking  the  ink  out  of  the  engraving,  the  ad- 
drefs  of  the  workman  confifts.  The  plate  thus  prepa¬ 
red,  is  laid  on  the  plank  of  the  prefs  ;  over  the  plate 
is  laid  the  paper,  firft  well  moiftened,  to  receive  the 
impreffion  ;  and  over  the  paper  two  or  three  folds  of 
flannel.  Things  thus  difpofed,  the  arms  of  the  crofs 
are  pulled,  and  by  that  means  the  plate  with  its  furni¬ 
ture  paffed  through  between  the  rollers,  which  pinching 
very  ftrongly,  yet  equally,  preffes  the  moiftened  paper 
into  the  ftrokes  of  the  engraving,  whence  it  licks  out 
the  ink. 

Prints,  the  imprefiions  taken  from  a  copperplate. 
See  the  laft  article,  and  Engraving. 

.  From  the  facility  of  being  multiplied,  prints  have 

Bia.of  fkrived  an  advantage  over  paintings  by  no  means  incon- 
JEngraver*.  fiderable,  They  are  found  to  be  more  durable  ;  which 
may,  however,  in  fome  degree  be  attributed  to  the  dif¬ 
ferent  methods  ip  which  they  are  preferved.  Many  of 
the  beft  paintings  of  the  early  mafters  have  generally 
had  the  misfortune  to  be  either  painted  on  walls,  or  de- 
pofited  in  large  and  unfrequented*  and  copfequently 
darpp  and  deftruCtive,  buildings  j  whilft  a  print,  paffing, 


at  diftant  intervals*  from  the  fiorte f entile  of  one  collector  Printrng, 
to  that  of  another,  is  preferved  without  any  great  exer-  Prior, 
tion  of  its  owner :  And  hence  it  happens,  that  whilft 
the  pictures  of  Raphael  have  mouldered  from  their  walls, 
or  deferted  their  canvas,  the  prints  of  his  friend  and  co- 
temporary  Mark  Antonio  Raimondi  continue  in  full 
perfection  to  this  day,  and  give  119  a  lively  idea  of  the 
beauties  of  thofe  paintings,  which,  without  their  affift- 
ance,  had  been  loft  to  us  for  ever ;  or  at  leaft,  could 
have  been  only  known  to  us,  like  thofe  of  Zeuxis  and 
Apelles,  by  the  deferiptiona  which  former  writers  on 
thefe  fubjeCts  have  left  us. 

Independent  of  the  advantages  which  prints  afford 
us,  when  confidercd  as  accurate  reprefentations  of  paint¬ 
ings,  and  imitations  of  fuperior  productions,  they  are 
no  lefs  valuable  for  their  pofitive  merit,  as  immediate 
reprefentations  of  nature.  For  it  muft  be  recolleCted* 
that  the  art  of  engraving  has  not  .always  been  confined 
to  the  copying  other  productions,  but  has  frequent¬ 
ly  itfelf  afpired  to  originality,  and  has,  in  this  light* 
produced  more  inftances  of  its  excellence  than  in  the 
other.  Albert  Durer,  Goltzius,  and  Rembrandt* 
amongft  the  Dutch  and  Germans ;  Parmigiano  and 
Della  Bella  amongft  the  Italians,  and  Callot  amongft 
the  French,  have  published  many  prints,  the  fubjeCts  of 
which,  there  is  great  reafon  to  fuppofe,  were  never 
painted.  Thefe  prints  may  therefore  be  confidered  as 
original  pictures  of  thofe  mafters,  deficient  only  in  thofe 
particulars  in  which  a  print  muft  neceffarily  be  inferior 
to  a  painting. 

The  preceding  diftinCtion  may  perhaps  throw  fome 
light  on  the  proper  method  of  arranging  and  clafiing  a 
collection  ©f  prints,  which  has  been  a  matter  of  no  fmall 
difficulty.  As  an  art  imitating  another,  the  princi¬ 
pal  fhould  take  the  lead,  and  the  defign,  compofition*  > 
and  drawing,  in  a  print,  being  previous  requifttes  to  the 
manner  of  execution  and  finifhing  ;  prints  engraved  af¬ 
ter  paintings  fhould  be  arranged  under  the  name  of  the 
painter ;  and  every  perfon  who  looks  upon  engraving 
only  as  auxiliary  to  painting,  will  confequently  adopt 
this  mode  of  arrangement.  But  when  engraving  is 
confidered  as  an  original  art,  as  imitating  nature  with¬ 
out  the  intervention  of  other  methods,  then  it  will  cer¬ 
tainly  be  proper  to  regulate  the  arrangement  according 
to  the  names  of  the  engravers. 

PRIOR,  in  general,  fomethvng  before  or  nearer 
the  beginning  than  another,  to  which  it  is  compared. 

Prior,  more  particularly  denotes  the  fuperior  of  3 
convent  of  monks,  or  the  next  under  the  abbot.  See 
Abbot. 

Priors  are  either  claujlral  or  conventual \  Convene 
tual  ate  the  fame  as  abbots.  Claujlral  prior,  is  he 
who  governs  the  religious  of  ail  abbey  or  priory  irt 
cotnmendam ,  having  his  jurifdiClion  wholly  from  the 
abbot. 

Grand  Prior9  is  the  fuperior  of  a  large  abbey, 
where  feveral  iuperiors  are  required. 

Prior  (Matthew),  an  eminent  Englifh  poet,  wa® 
born  at  London  in  1664.  His  father  dying  while  he 
was  very  young,  an  uncle  a  vintner,  having  given  him 
fome  education  at  Weftminfter  fchool,  took  him  home 
in  order  to  breed  him  up  to  his  trade.  However,  at 
his  leifure  hours  he  profecuted  his  ftudy  of  the  daf¬ 
fies,  and  efpecially  of  his  favourite  Horace.  This  in¬ 
troduced 
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itroduced  him  to  fome  polite  company,  who  frequent¬ 
ed  his  uncle’s  houfe  ;  among  whom  the  earl  of  Dor- 
fet  took  particular  notice  of  him,  and  procured  him  to 
be  fent  to  St  John’s  college  in  Cambridge,  where,  in 
1686,  he  took  the  degree  of  A.  B.  and  afterwards  be¬ 
came  fellow  of  that  college.  Upon  the  revolution,  Mr 
Prior  was  brought  to  court  by  the  earl  of  Dorfet ;  and 
in  1690  he  was  made  fecretary  to  the  earl  of  Berkeley, 
plenipotentiary  at  the  Hague  ;  as  he  was  afterward 
to  the  ambaflador  and  plenipotentiaries  at  the  treaty 
of  Ryfwick  in  1697;  and  the  year  following  to  the 
earl  of  Portland,  ambaflador  to  the  court  of  France. 
He  was  in  1697  made  fecretary  of  ftate  for  Ireland; 
and  in  1700  was  appointed  one  of  the  lords  commif- 
fioners  of  trade  and  plantations.  In  1710,  he  was 
fuppofed  to  have  had  a  fhare  in  writing  The  Examiner . 
In  1 7 1 1 ,  he  was  made  one  of  the  commiflioners  of  the 
cuftoms ;  and  was  fent  minifter  plenipotentiary  to 
France,  for  the  negotiating  a  peace  with  that  king¬ 
dom.  Soon  after  the  accefiion  of  George  I.  to  the 
throne  in  1714,  he  prefented  a  memorial  to  the  court 
of  France,  requiring  the  demolifhing  of  the  canal  and 
new  works  at  Mardyke.  The  year  following  he  wa9 
recalled ;  and  upon  his  arrival  was  taken  up  by  a 
warrant  from  the  houfe  of  commons,  and  ftriftly  exa¬ 
mined  by  a  committee  of  the  privy-council.  Robert 
Walpole,  Efq;  moved  the  houfe  of  commons  for  an 
impeachment  againfl  him  ;  and  Mr  Prior  was  ordered 
into  clofe  cuftody.  In  1717,  he  was  excepted  out  of 
the  aft  of  grace  ;  however,  at  the  clofe  of  that  year, 
he  was  fet  at  liberty.  The  remainder  of  his  days  he 
fpent  in  tranquillity  and  retirement ;  and  died  in  1721. 
His  poems  are  well  known,  and  juftly  admired.  He 
is  faid  to  have  written  the  following  epitaph  for  him- 
felf : 

“  Nobles  and  heralds,  by  your  leave, 

Here  lie  the  bones  of  Matthew  Prior, 

The  fon  of  Adam  and  of  Eve  : 

Let  Bourbon  or  Naflau  go  higher.” 

Alien  Priories ,  were  cells  of  the  religious  houfes  in 
England  which  belonged  to  foreign  monafteries  :  for 
when  manors  or  tithes  were  given  to  foreign  convents,  the 
monks,  either  to  increafe  their  own  rule,  or  rather  to 
have  faithful  llewards  of  their  revenues,  built  a  fmall 
convent  here  for  the  reception  of  fuch  a  number  as  they 
thought  proper,  and  conflituted  priors  over  them.—- 
Within  tliefe  cells  there  was  the  fame  diftinftion  as  in 
thofe  priories  which  were  cells  fubordinate  to  fome 
great  abbey  ;  fome  of  thefe  were  conventual,  and,  ha¬ 
ving  priors  of  their  own  choofing,  thereby  became  entire 
focieties  within  themfelves,  and  received  the  revenues 
belonging  to  their  feveral  houfes  for  their  own  ufe  and 
benefit,  paying  only  the  ancient  apport  (a),  acknow¬ 
ledgment,  or  obvention,  at  firfl  the  furplufage,  to  the 
foreign  houfe  ;  but  others  depended  entirely  on  the  fo¬ 
reign  houfes,  who  appointed  and  removed  their  priors 
at  pleafure.  Thefe  tranfmitted  all  their  revenues  to 
the  foreign  head  houfes ;  for  which  reafon  their  eftates 
were  generally  feized  to  carry  on  the  wars  between 
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England  and  France,  and  reflored  to  them  again  on  re- 
turn  of  peace.  Thefe  alien  priories  were  moil  of  them  pr^c*[nu 
founded  by  fuch  as  had  foreign  abbeys  founded  by  them-  *  ri  cianu>*j 
felves  or  by  fome  of  their  family. 

The  whole  number  is  not  exaftly  afeertained ;  the 
Monaflicon  hath  given  a  lift  of  100  :  Weever,  p.  338. 
fays  1 1  o. 

Some  of  thefe  cells  were  made  indigenous  or  deni- 
zon,  or  endenized.  The  alien  priories  were  flrft  feized 
by  Edward  I.  1285,  on  breaking  out  of  the  war 
between  France  and  England ;  and  it  appears  from  a 
roll,  that  Edward  II.  alfo  feized  them,  though  this  is 
not  mentioned  by  our  hiftorians ;  and  to  thefe  the  aft 
of  reftitution  1  Ed.  III.  feems  to  refer. 

In  1337,  Edward  III.  confifcated  their  eftates, 
and  let  out  the  priories  themfelves  with  all  their  lands 
and  tenements,  at  his  pleafure,  for  23  years;  at  the 
end  of  which  term,  peace  being  concluded  between  the 
two  nations,  he  reftored  their  eftates  1361,  as  appears 
by  his  letters  patent  to  that  of  Montacute,  county  of  So- 
merfet,  printed  at  large  in  Rymer,  vol.  vi.  p.  3 1 1 .  and 
tranflated  in  Weever’s  Funeral  Monuments ,  p.  339.  At 
other  times  he  granted  their  lands,  err  lay  penflons  out 
of  them,  to  divers  noblemen.  They  were  alfo  feque- 
ftered  during  Richard  II. ’3  reign,  and  the  head  mona¬ 
fteries  abroad  had  the  king’s  licence  to  fell  their  lands  to 
other  religious  houfes  here,  or  to  any  particular  perfons 
who  wanted  to  endow  others. 

Henry  IV.  began  his  reign  with  fhowing  fome  fa¬ 
vour  to  the  alien  priories,  reftoring  all  the  conventual 
ones,  only  referving  to  himfelf  in  time  of  war  what  they 
paid  in  time  of  peace  to  the  foreign  abbeys. 

They  were  all  difiolved  by  aft  of  parliament  2 
Henry  V.  and  all  their  eftates  veiled  in  the  crown, 
except  fome  lands  granted  to  the  college  of  Fothering- 
hay.  The  aft  of  diflolution  is  net  printed  in  the  fta- 
tute  books,  but  it  is  to  be  found  entire  in  Rymer’s  Fee¬ 
der  a,  IX.  283.  and  in  the  Parliament  Rolls,  vol.  iv. 
p.  22.  In  general,  thefe  lands  were  appropriated  to 
religious  ufes.  Henry  VI.  endowed  his  foundations  at 
Eton  and  Cambridge  with  the  lands  of  the  alien  prio¬ 
ries,  in  purfuance  of  his  father’s  deflgn  to  appropriate 
them  all  to  a  noble  college  at  Oxford.  Others  were 
granted  in  fee  to  the  prelates,  nobility,  or  private  per- 
fons.  Such  as  remained  in  the  crown  were  granted  by 
Henry  VI.  1440,  to  archbilhop  Chichley,  &c.  and 
they  became  part  of  his  and  the  royal  foundations. 

See  Some  Account  of  A  lien- Priories ,  &c.  in  two  volumes 
oftavo. 

PRIORITY,  the  relation  of  fomething  confidered 
as  prior  to  another. 

Priority,  in  law,  denotes  an  antiquity  of  tenure, 
in  companion  of  another  lefs  ancient. 

PRISCIANUS,  an  eminent  grammarian,  born  at 
Caefarea,  taught  at  Conftantinople  with  great  reputa¬ 
tion  about  the  year  525.  Laurentius  Valla  calls  Pri- 
feian,  Donatus,  and  Servius,  triumviri  in  re  grammatica  ; 
and  thinks  none  of  the  ancients  who  wrote  after  them 
ftt  to  be  mentioned  with  them.  He  compofed  a  work 
De  arte  grammatical  which  was  flrft  printed  by  Aldus; 

at 


(a)  Apportus  or  apportagium  (from portare),  an  acknowledgment,  oblation,  or  obvention,  to  the  mother  kouP 
or  church.  Du  Cange • 
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pritoUk-  at  Venice  in  1476;  and  another  De  naturnlihs  tg*- 
n>ft»  R iambus,  which  he  dedicated  to  Chofroes  king  of  Per- 

r  itP  tranflntprl  Dionvfius’s  deferip- 
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■fia:  befide  which,  he  tranflated  Dionyfius’s  deferip- 
tion  of  the  world  into  Latin  verfe.  A  perfon  who 
writes  falfe  Latin,  is  proverbially  faid  to  “  break  Pm- 
cian’s  head.” 

PRISCILLIANISTS,  in  church-hiftory,  Chnlhan 
heretics,  fo  called  from  their  leader  Prifcilhan,  a  Spa¬ 
niard  by  birth,  and  bilhop  of  Avila.  He  is  faid  to 
have  praftifed  magic,  and  to  have  maintained  the  prin¬ 
cipal  errors  of  the  Manichees  ;  but  Iris  peculiar  tenet 
was,  That  it  is  lawful  to  .make  falfe  oaths  in  order  to 
fupport  one’s  .-caufe  and  intferefts. 

PRISM,  an  oblong  folid,  contained  under  more 
than  four  planes,  whofe  bafes  are  equal,  parallel,  and 
alike  fituated.  See  Optics,  11  142. 

PRISON,  a  gaol,  or  place  of  confinement. 

Lord  Coke  obferves,  that  a  prifon  is  only  a  place 
of  fafe  cuftody,  falva  atjlodia,  not  a  place  of  punifh- 
ment.  If  this  be  fo,  and  it  cannot  be  queftioned,  pri¬ 
fon  s  ought  not  to  be,  what  they  are  in  moil  parts  of 
of  Europe,  loathfome  dungeons.  Any  place  where 
a  perfon  is  confined  may  be  faid  to  be  a  prifon;  and 
when  a  procefs  is  iffiiect  again!!  one,  he  mull,  when 
arreiled  .thereon,  either  be  committed  to  prifon,  or  be 
bound  in  a  recognizance  with  fureties,  or  elfe  give  bail, 
according  to  the  nature  of  the  cafe,  to  appear  at  a  cer- 
'  tain  day  in  court,  there  to  make  anfwer  to  what  is  al¬ 
leged  again!!  him.  Where  a  perfon  is  taken  and  fent 
to  prifon,  in  a  civil  cafe,  he  may  be  releafed  by  the 
plaintiff  in  the  fuit ;  but  if  it  be  for  treafon  or  felony, 
he  may  not  regularly  be  difeharged,  until  he  is  indi&ed 
of  the  faft  and  acquitted.  See  Indictment,  and  the 
next  article. 

PRISONER,  a  perfon  retrained  or  kept  in  prifon 
upon  an  a£fion  civil  or  criminal,  or  upon  commend- 
ment :  and  one  may  be  a  prifoner  on  matter  of  record 
or  matter  of  fad.  A  prifoner  upon  matter  of  record, 
is  he  who,  being  prefent  in  court,  is  by  the  court  com¬ 
mitted  to  prifon  ;  and  the  other  is  one  earned  to  pri¬ 
fon  upon  an  arreft,  whether  it  be  by  the  fheriff,  con- 
ftable,  or  other  officer. 

PRISTJS,  the  sawfish,  is  generally  eonfidered 
as  a  fpecies  of  the  fqualus  or  Jhark  genus,  comprehending 
under  it  feveral  varieties.  Mr  Latham,  however,  is  of 
opinion  that  it  ought  to  be  eonfidered  as  a  diftind  ge¬ 
nus  itfelf,  and  that  the  cliaraderiftics  of  the  feveral 
varieties  are  fufiicient  to  conftitute  them  diftind  fpe¬ 
cies.  According  to  him  therefore  the  prtflis  is  a  genus 
belonging  to  the  order  of  amphibia  nantes  ;  and  its  cha- 
raders  are  as  follow  :  Along  plane  beak  orfnout,  with 
fplnes  growing  like  teeth  out  of  both  edges  ;  four  or 
five  fpiracula ,  or  breathing  apertures,  in  the  fides  of  the 
neck  :  the  body  is  oblong  and  almoft  round,  with  a 
rough  coriaceous  flein  ;  the  mouth  is  fituated  in  the 
lower  part  of  the  head  ;  and  the  noftrils,  before  the 
mouth,  are  half  covered  with  a  membranaceous  lobe ; 
behind  the  eyes  arc  two  oval  holes  ;  the  ventral  fins  ap¬ 
proach  one  another,  and  in  the  male  are  placed  about 
the  organs  of  generation  ;  there  are  no  fins  at  the  anus. 
Of  this  genus  our  author  enumerates  five  fpecies. 

I.  Priftis  antiquorum .  The  head  is  rather  flat  at  top; 
the  eyes  large,  with  yellow  irides ;  behind  each  is  a 
iiole,  which  fome  have  fuppofed  may  lead  to  an  organ 
of  hearing.  The  mouth  is  well  furnilhed  with  teeth, 
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but  they  are  blunt,  ferving  rather  to  bruife  its  prey 
than  to  divide  it  by  cutting.  Before  the  mouth  are^ 
two  ’  foramina,  fuppofed  to  be  the  noflrils.  The  ro- 
flrums  beak,  orfnout,  is  in  general  about  one-third  of 
the  total  length  of  the  fifh,  and  contains  in  fome  18, 
in  others  as  far  as  23  or  24  fpines  on  each  fide  ;  thefe 
are  very  flout,  much  thicker-  at  the  back-part,  and 
channelled,  inclining  to.  an  edge  forwards.  The  fins 
are  feven  in  number — viz,  two  dorfal,  placed  at  fome 
diftance  from  each  other —two  pe&oral,  taking  rife 
juft  behind  the  breathing-holes,  which  are  five  in  num¬ 
ber-two  ventral,  fituated  almofl  underneath  the  firft: 
dorfal — and  laftly  the  caudal,  occupying  the  tail  both 
above  and  beneath, but  longefl  on  the  upper  part.  The 
general  colour  of  the  body  is  a  dull  grey,  or  brownifh, 
growing  paler  as  it  approaches  the  belly,  where  it  is 
nearly  white.  2.  Pedinatus ,  which,  with  the  former 
fpecies,  grows  to  the  largefl  fize  of  any  that  have  yet 
come  under  the  infpe&ion  of  the  naturalifl,  fome  fpe- 
cimens  meafuring  15  feet  in  length.  The  pe&inatus 
differs  from  the  priftis  antiquorum,  in  having  the  fnout 
more  narrow  in  proportion  at  the  bafe,  and  the  whole 
of  it  more  flender  in  all  its  parts  ;  whereas  the  firft  is 
very  broad  at  the  bafe,  and  tapers  confiderably  from 
thence  to  the  point.  The  fpines  on  each  fide  alfo  are 
longer  and  more  flender,  and  vary  from  25  to  34  in  the 
different  fpecimens :  we  have  indeed  been  informed  of 
one  which  contained  no  lefs  than  36  fpines  on  each  fide 
of  the  fnout ;  but  we  muft  confefs  that  we  have  never 
been  fortunate  enough  to  have  feen  fuch  a  fpecimen. 
3.  Cufpidatus ,  of  which  our  author  has  feen  only  two 
fpecimens,  the  one  about  a  foot  and  a  half  m  length, 
and  the  other  more  than  two  feet  and  a  half.  In  both 
of  thefe  were  28  fpines  on  each  fide;  but  the  diftin- 
guifhing  feature  is  in  the  fpines  themfelves,  being  par¬ 
ticularly  fiat  and  broad,  and  fhaped  at  the  point  more 
like  the  lancet  ufed  by  furgeons  in  bleeding,  than  any 
other  figure.  We  believe  that  no  other  author  has 
hitherto  taken  notice  of  this  fpecies.  4.  Microdon ,  of 
which  the  total  length  is  28  inches,  the  fnout  occupy¬ 
ing  IO  ;  from  the  bafe  of  this  to  that  of  the  pedoral 
fins  four  inches  ;  between  the  pe£toral  and  ventral  fins 
fix.  The  two  dorfal  fins  occupy  nearly  the  fame  pro¬ 
portions  in  refped  to  each  other ;  but  the  hinder  one 
is  the  fmalleft,  and  all  of  them  are  greatly  hollowed 
out  at  the  back-part,  much  more  fo  than  in  the  two 
firft  fpecies.  The  fnout  differs  from  that  of  every 
other,  in  feveral  particulars  :  it  is  longer  in  proportion, 
being  more  than  one-third  of  the  whole  fifh.  The 
fpines  do  not  Hand  out  from  the  fides  more  than  a 
quarter  of  an  inch,  and  from  this  circumftance  feem 
far  lefs  capable  of  doing  injury  than  any  other  fpecies 
yet  known.  5.  Cirratus,  of  which,  continues  our  au¬ 
thor,  we  have  only  met  with  one  fpecimen,  which  was 
brought  from  Port  Jackfon  in  New  Holland.  It  is  a 
male,  and  the  total  length  about  40  inches  :  the  fnout, 
from  the  tip  of  it  to  the  eye,  1 1  :  the  fpines  widely 
different  from  any  of  the  others ;  they  are  indeed 
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placed,  as  ufual,  on  the  edge, 


but  are  continued  on 
each  fide  even  beyond  the  eyes.  The  longer  ones  are 
flender,  {harp,  fomewhat  bent,  and  about  20  in  num¬ 
ber  ;  and  between  thefe  are  others  not  half  the  length 
of  the  primal  ones,  between  fome  three  or  four, > 
tween  others  as  far  as  fix  ;  and  in  general  the  middle 
one  of  thefe  fmaller  feries  is  the  longefl :  befide  thefe  a 
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Lutes  of  minute  ones  may  be  perceived  beneath 
very  edge*  In  the  fnout  ijkewife  another  Angularity 
Occurs  :-^abont  the  middle  of  it,  on  each  fide,  near 
the  edge,  arifes  a  flexible,  ligamentous  cord,  about 
three  inches  and  a  half  in  length,  appearing  not  un¬ 
like  the  beards  at  the  mouth  of  fome  of  the  gadus  or 
cod  genus,  and  no  doubt  as  pliant  in  the  recent  ftate. 
The  colour  of  the  fifh  is  a  pale  brawn  :  the  breathing 
apertures  four  in  number  :  the  mouth  furnifhed  with 
five  rows  of  minute,  but  very  fharp  teeth.  See  Plate 
CCCCXVI.  where  the  fnout  marked  i  is  that  of  the 
priftis  antiquorum  ;  that  marked  2,  of  pe&inatus  ;  and 
that  marked  4,  of  microdon ;  the  entire  fifh  is  the  cir- 
»ratus. 

PRIVATEERS,  are  a  kind  of  private  men  of  war, 
the  perfons  concerned  wherein  adminifter  at  their  own 
coils  a  part  of  a  war,  by  fitting  out  tliefe  (hips  of 
force,  and  providing  them  with  all  military  ftores ; 
and  they  have,  inftead  of  pay,  leave  to  keep  what 
they  take  from  the  enemy,  allowing  the  admiral  his 
fhare,  &c. 

Privateers  may  not  attempt  any  thing  againft  the 
laws  of  nations ;  as  to  ‘aflault  an  enemy  in  a  port  or 
haven,  under  the  prote&ion  of  any  prince  or  republic, 
whether  he  be  friend,  ally,  or  neuter  ;  for  the  peace 
of  fnch  places  muft  be  inviolably  kept  :  therefore,  by 
a  treaty  made  by  King  William  and  the  States  of  Hol¬ 
land,  before  a  commiffion  (hall  be  granted  to  any  pri¬ 
vateer,  the  commander  is  to  give  fecurity,  if  the  fhip 
be  not  above  150  tons,  in  L.  i5°°>  and  ^  the  ^ip 
exceeds  that  burden,  in  L.  3000,  that  they  will  make 
fatisfa&ion  for  all  damages  which  they  fhall  commit  in 
their  courfes  at  fea,  contrary  to  the  treaties  with  that 
ftate,  on  pain  of  forfeiting  their  commiffions ;  and  the 
fhip  is  made  liable. 

Befides  tliefe  private  commiffions,  there  are  fpecial 
commiffions  for  privateers,  granted  to  commanders  of 
(hips,  &c.  who  take  pay;  who  are  under  a  marine 
difeipline  ;  and  if  they  do  not  obey  their  orders,  may 
be  pnniflied  with  death  :  and  the  wars  in  later  ages 
have  given  occafion  to  princes  to  lffue  thefe  commif¬ 
fions,  to  annoy  the  enemies  in  their  commerce,  and 
hinder  fuch  fupplies  as  might  ftrengthen  them  or 
lengthen  out  the  war ;  and  likewife  to  prevent  the  fe- 
paration  of  fhips  of  greater  force  from  their  fleets  or 

fquadrons.  . 

Ships  taken  by  privateers  were  to  be  divided  into 
five  parts ;  four  parts  whereof  to  go  to  the  perfons  in- 
terefted  in  the  privateer,  and  the  fifth  to  his  Majefty  : 
and  as  a  farther  encouragement,  privateers,  &c.  de- 
ftroying  any  French  man  of  war  or' privateer,  fhall  re¬ 
ceive,  for  every  piece  of  ordnance  in  the  fhip  fo  taken, 
L.  10  reward,  &c. 

By  a  particular  ftatute  lately  made,  the  lord  admi¬ 
ral,  or  commiflioners  of  the  admiralty,  may  grant  com¬ 
miffions  to  commanders  of  privateers,  for  taking  (hips, 
&c.  which  being  adjudged  prize,  and  the  tenth  pait 
paid  to  the  admiral,  &c.  wholly  belong  to  the  owners 
of  the  privateers  and  the  captors,  in  proportions  agreed 
on  between  themfelves. 

PRIVATION,  in  a  general  fenfe,  denotes  the  ab- 
fence  or  want  of  fomething  ;  in  which  fenfe  darknefs  is 

only  the  privation  of  light.  # 

PRIVATIVE,  in  grammar,  a  particle,  which,  pre¬ 
fixed  to  a  word,  changes  it  into  a  contrary  fenfe*  Thus, 
Vol.XV.  Part  II. 
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at  the  among  the  Greeks,  the  *  is  ufed  as  a  privative  ;  as  in  Prlwmifit 
a-6fe£,  atheijl ,  acephalus,  &c.- 
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-The  Latins  have  their  8 


privative  in;  as,  incorrigibilis ,  tndeclirabilis ,  &c. - The 

Englifli,  French,  &c.  on  occafion  borrow  both  the  La¬ 
tin  and  Greek  privatives. 

PRIVERNUM,  (Livy,  Virgil) ;  a  town  of  the 
Volfci,  in  Latium,  to  the  eaft  of  Setia.  Pri<vernntesy 
the  people.  Whofe  ambafladors  being  afked,  What 
pnnifhment  they  deferved  for  their  revolt  ?  anfwered, 
What  thofe  deferve  who  deem  themfelves  worthy  of 
liberty.  And  again,  being  afked  by  the  Roman  con- 
ful,  ffiould  the  piinifhinent  be  remitted,  What  peace 
was  to  be  expefted  with  them  ?  If  you  grant  a  good 
peace,  you  may  hope  to  have  it  fincere  and  lafting ; 
but  if  a  bad  one,  you  may  well  expert  it  of  fhort  con¬ 
tinuance.  At  which  anfwer,  the  Romans  were  fo  far 
from  being  difpleafed,  that  by  a  vote  of  the  people 
they  had  the  freedom  of  the  city  granted  them.  Pri- 
vernas,  at  is,  the  epithet.  The  town  is  now  called  Pi- 
perno  Vecchio ,  fituated  in  the  Campania  of  Rome.  E. 
Long.  ro.  o.  N.  Lat.  41.  30. 

PRIVET,  in  botany.  See  Ligustrum. 

PRIVILEGE,  in  law,  fome  peculiar  benefit  grant¬ 
ed  to  certain  perfons  or  places,  contrary  to  the  ufual 
courfe  of  the  law. 

Privileges  are  faid  to  be  perfanal  or  real \ 

Perfonal  privileges  are  fuch  as  are  extended  to  peers, 
ambafladors,  members  of  parliament,  and  of  the  con¬ 
vocation,  &c.  See  Lords,  Ambassador,  Parlia¬ 
ment,  Arrest,  &c. 

A  real  privilege  is  that  granted  to  fome  particular 
place;  as  the  king’s  palace,  the  courts  at  Weftminfter, 
the  univerfities,  &c. 

Privileges  of  the  Clergy .  See  Clergy. 

PRIVY,  in  law,  is  a  partaker,  or  perfon  having 
an  intereft,  in  any  action  or  thing.  In  this  fenfe  they 
fay,  privies  in  blood :  every  heir  in  tail  is  privy  to  re¬ 
cover  the  land  intailed.  In  old  law-books,  merchants 
privy  are  oppofed  to  merchants  ftrangers.  Coke  men¬ 
tions  four  kinds  of  privies.  Privies  in  blood,  as  the 
heir  to  his  father ;  privies  in  reprefentation,  as  execu¬ 
tors  and  admin iftrators  to  the  deceafed;  privies  in  eftate, 
as  he  in  reverfion,  and  he  in  remainder  donor  and  do¬ 
nee  ;  leffor  and  leflee  :  laftly,  privy  in  tenure,  as  the 
lord  by  efeheat ;  u  e.  when  land  efeheats  to  the  lord  for 
want  of  heirs. 

Privy- Council.  See  Council.  The  king’s  will  is 
the  foie  conftituent  of  a  privy  counfellor ;  and  it  alfo 
regulates  their  number,  which  in  ancient  times  was 
about  twelve.  Afterwards  it  increafed  to  fo  large  a 
number,  that  it  was  found  inconvenient  for  fecrecy 
and  difpatch;  and 'therefore  Charles  II.  in  1679,  h- 
mited  it  to  30  ;  whereof  15  were  principal  officers  of 
ftate,  and  to  be  counfellors  ex  officio  ;  and  the  other  i£ 
were  compofed  of  10  lords  and  five  commoners  of  the 
king’s  chooling.  Since  that  time  however  the  number 
has  been  much  augmented,  and  now .  continues  indefi¬ 
nite.  At  the  fame  time  alfo,  the  ancient  office  of  lord 
prefident  of  the  council  was  revived,  in  the  perfon  of 
Anthony  earl  of  Shaftefbury.  Privy-coimfellors  are 
made  by  the  king’s  nomination,  without*  either  patent 
or  grant ;  and,  on  taking  the  neceffary  paths,  they  be¬ 
come  immediately  privy-coimfellors  during  the  life  of 
the  king  that  choofes  them,  but  fubjeft  to  removal  at 
his  diferetion.  * 

%  X  Any 
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Privy. 


4n<-  natural  born  fubjcft  of  England  Is  capable  of 
being  a  member  of  the  privy-council ;  taking  the  pro¬ 
per  oaths  for  fecurlty  of  the  government,  and  the  telt 
for  fecurlty  of  the  church.  By  the  aft  of  fettlement, 
12  and  13  W.  III.  cap.  2.  It  is  enafted,  that  no  perfon 
born  out  of  the  dominions  of  the  crown  of  England, 
unlefs  born  of  Englifh  parents,  even  though  natura¬ 
lized  by  parliament,  (hall  be  capable  of  being  of  the 
rrivy-council.  The  duty  of  a  privy-counfellor  appears 
from  the  oath  of  office,  which  confifts  of  feven  articles. 


roin  tne  oatn  qi  omcc,  wmu.  \  n  c  i  • 

.  To  advife  the  king  according  to  the  belt  of  his  cun-  of  date. 
_  j  ndvife  for  the  kings  ihe 


nothing  Avail  be  done  upon  it ;  and  by  9  Ann,  cap.  16. 
it  is  enafted,  that  any  perfons  who  (hall  unlawfully  at¬ 
tempt  to  kill,  or  (hall  unlawfully  aflault,  and  ftrike,  or 
wound,  any  privy-counfellor  in  the  execution  of  his  of¬ 
fice,  (hall  be  felons,  and  fuffer  death  as  fuch.  With 
advice  of  this  council,  the  king  iffues  proclamations 
that  bind  the  fubjeft,  provided  they  be  not  contrary 
to  law.  In  debates,  the  lowed  delivers  his  opinion  firit, 
the  king  lad  ;  and  thereby  determines  the  matter.  A 
council  is  never  held  without  the  prefence  of  a  fecretary 


I 
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jiing  and  difcretion.'  2.  To“advife  for  the  king’s 
honour  and  good  of  the  public,  without  partiality, 
tln-ouch  affeftion,  love,  meed,  doubt,  or  dread.  3- 
T0  keep  the  king’s  counfel  fecret.  4.  To  avoid  cor¬ 
ruption;  5.  To  help  and  drengtl.en  the  execution  of 

what  (hall  be  there  refolved.  6.  To  withdand  all  per¬ 
fons  who  would  attempt  the  contrary.  And,  lattly, 
in  general,  7.  To  obferve,  keep,  and  do  all  that  a  good 
and  true  counfellor  ought  to  do  to  his  fovereign  lor  . 

The  privy-council  is  the  primum  mobile  of  the  date, 
and  that  which  gives  the  motion  and  dirc&ion  to  all 
the  inferior  parts.  It  is  like  wife  a  court  of  jXiftice  ot 
great  antiquity  ;  the  primitive  and  ordinary  way  of  go¬ 
vernment  in  England  being  by  the  king  and  privy- 
eouncil.  It  has  been  frequently  ufed  by  all  our  kings 
for  determining  controverfies  of  great  importance : 
the  ordinary  judges  have  fometimes  declined  giving 
ludcment  till  they  had  confulted  the  king  and  privy, 
council ;  and  the  parliament  have  frequently  referred 
matters  of  high  moment  to  the  fame,  as  being  by  long 
experience  better  able  to  judge  of,  and,  by  their  ie- 
crecy  and  expedition,  to  tranfaft  fome  (late  affairs,  than 
the  lords  and  commons.  At  prefent,  the  privy-coun- 
cil  takes  cognizance  of  few  or  no  matters  except  fuch 
as  cannot  well  be  determined  by  the  known  laws  and 
ordinary  courts  ;  fuch  as  matters  of  complaint  and  iud- 
den  emergencies  :  their  conftant  bufinefs  being  to  con- 
fult  for  the  public  good  in  affairs  of  (late-  This  power 
of  the  privy-council  is  to  inquire  into  all  offences  agamft 
the  government,  and  to  commit  the  offenders  to  fafe 
n  *  A ^  tnlzp  tftpiV  trinl  in  fome  of  the 


The  diffolution  of  the  privy-council  depends  upon  * 
the  king’s  pleafure  ;  and  he  mayr  whenever  he  thinks 
proper,  difeharge  any  particular  member*  or  the  whole 
of  it,  and  appoint  another.  By  the  common  law  alfo 
it  was  diffolved  ipfo  fado  by  the  king’s  demife,  as  den¬ 
ying  all  its  authority  from  him.  But  now,  to  prevent 
the^ inconveniences  of  having  no  council  in  being  at  the 
acceffion  of  a  new  prince,  it  is  ena&ed,  by  6  Ann, 
cap.  7.  that  the  privy-council  fhall  continue  for  fix 
months  after  the  demife  of  the  crown,  unlefs  fooner  de¬ 
termined  by  the  fucceffon  Blackjl.  Com •  book  i.  p.  229* 

The  officers  of  the  privy-council  are  four  clerks  of 
the  council  in  ordinary,  three  clerks  extraordinary,  a 
keeper  of  the  records,  and  two  keepers  of  the  council*- 
chamber.  See  President,  _  . 

PRirr  Seal>  a  feal  which  the  king  ufes  previoufly  tor 
fuch  o-rants,  &c.  -as  are  afterwards  to  pafs  the  great  feal. 

The  privy  feal  is  alfo  fometimes  ufed  in  matters  of  lefs 
conference,  which  do  not  require  the  great  feal. 

Lord  Privy  Seal .  See  Keeper  of  the  Privy  Seal. 

Clerks  of  the  Privy  §pal  See  Clerk*. 

Privy  Chamber.  See  Chamber.  # 

PRIZE,  or  PfusE,  in  maritime  affairs,  a  veliel 
taken  at  fea  from  the  enemies  of  a  ftate,  or  from  pi¬ 
rates  ;  and  that  either  by  a  man  of  war,  a  privateer* 
See.  having  a  commtffion  for  that  purpofe. 

Veffels  are  looked  on  as  prize,  if  they  fight  under 
any  other  ftandard  than  that  of  the  ftate  from  whicli 
they  have  their  coiUmiffion  ;  if  they  have  no  charter- 

'  .  *  4  *11  r  t  1  *  _  1_ 3  _  *  L  1  ttnf  K 


(Tdv  b&rTj  SkTSS  SltK  oi£  party,  invoice,  or  bill  of  lading  aboard  ;  if  loaded  with 
coSof  law  But  their  jurifdiaion  herein  is  only  to  effeds  belonging  to  the  king’s  enem.es,  or  with  contra- 
inquire,  and  not  to-puniffi  ;  and  the  perfons  committed  band h^ods  among- 

« -Lnl.,  c.ufe*  .vhich  .rift  out  of  Etrru  M. 
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even  in  queftions  of  extenfive  property,  being  the  court 
of  appeal  in  fuch  caufes  ;  or,-  rather,  the  appeal  lies  to 
the  king’s  majefty  himfelf  in  council.  From  all  the 

dominions  of  the  crown,  excepting  Great  Britain  and 
Ireland,  an  appellate  jtir»fdi<ftion  (in  the  laft  refort ) 
is  vefted  in  this  tribunal;' which  ufually  exercifes  its  judi¬ 
cial  authority  in  a  committee  of  the  whole  privy-coun¬ 
cil,  who  hear  the  allegations  and  proofs,  and  make 
their  report  to  his  majefty  in  council,  by  whom  the 
judgment  is  finally  given. 

Anciently,  to  ftrike  in  the  houfe  of  a  privy-counfel¬ 
lor,  or  elfewhere  in  his  prefence,  was  grievoufly  puni fil¬ 
ed  :  by  3  Hen.  VII.  cap.  14.  if  any  of  the  king’s  fer- 
vants  of  his  houfehold  confpire  or  imagine  to  take 
away  the  life  Qf  a  privy-counfellor,  it  is  felony,  though. 


prizes,  forfeit  L.  500,  with  fullcofts  of  fuit;  one  moiety 
to  the  king,  and  the  other  to  the  informer. 

PROA,  flying,  in  navigation,  is  a  name  given  to 
a  veffel  ufed  in  the  fouth  Teas,  becaufe  with  a  bnfk 
trade-wind  it  fails  near  20  miles  an  hour.  In  the  con- 
ftrudfion  of  the  proa,  the  head 'and  fternare  exactly 
alike,  but  the  fides  are  very  different ;  the  fide  intend¬ 
ed  to  be  always  the  lee-fide  being  flat  ;  and  the  wind¬ 
ward  fide  made  rounding,  in  the  manner  of  other  veffels  ; - 
and,  to  prevent  her  over-fetting,  which  from  her  fmali 
breadth,  and  the  ftraight  run  of  her  leeward  fide, 
would,  without  this  precaution,  infallibly  happen,  there 
is  a  frame  laid  out  to  her  from  windward,  to  the  end- 
of  which  is  faftened  a  log,  fafliioned  into  the  fhape  or 
a  fmali  boat,  and  made  hollow,  •  The  weight  of  the 
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rf*rokrfn-  frame  5s  intended  to  balance  the  proa,  and  the  fmaU 
lity.  boat  is  by  its  buoyancy  (as  it  is  always  in  the  water) 
prevent  her  overfetting  to  windward  ;  and  this  frame 
is  ufually  called  an  outrigger.  The  body  of  the  vef- 
fel  is  made  of'two  pieces  joined  endwife,  and  fewed  to¬ 
gether  with  bark,  for  there  is  no  iron  ufed  about  her  ; 

(he  is  about  two  inches  thick  at  the  bottom,  which,  at 
the  gunwale,  is  reduced  to  lefs  than  one.  The  fail 
is  made  of  matting,  and  the  mail,  yard,  boom,  and 
outriggers,  are  all  made  of  bamboo.  See  Anfoti  s  Voyage^ 

quarto,  p.  34' i.  .  ,  r 

PROBABILITY  is  a  word  of  nearly  the  fame  im¬ 
port  with  likelihood.  It  denotes  the  appearance .  of 
truth,  or  that  evidence  arifing  from  the  preponderation 
of  argument  which  produces  opinion.  (See  Opinion.) 

Locke  clalfes  all  arguments  under  the  heads  of  demon- 
ft r a  f  ive  and  probable :  Hume  with  greater  accuracy  di¬ 
vides  them  into  demonjl rations,  proofs ,  and  probabilities. 

Demonftration  produces  fcience  ;  proof,  belief ;  and  pro¬ 
bability,  opinion.  . 

Hardly  any  thing  is  fufceptible  of  ftrift  demonitration 
befides  the  mathematical  fciences,  and  a  few  proportions 
in  metaphyfical  theology.  Phyfics  reft  upon  principles 
capable,  fome  of  them,  of  complete  proof  by  experience, 
and  others  of  nothing  more  than  probability  by  analogi¬ 
cal  reafoning.  What  has  uniformly  happened,  we  expect 
with  the  fulleft  confidence  to  happen  again  in  fimilar 
circumftances;  what  has  frequently  happened,  we  like- 
wife  c*pe&  to  happen  again;  but  our  expe&ation  is  not 
confident.  Uniform  experience  is  proof ;  frequent  experi¬ 
ence  is  probability.  The  ftfongeft  man  lias  always  been 
able  to  lift  the  great  eft  weight ;  and,  therefore,  knowing 
that  one  man  is  ftronger  than  another,  we  c^Pe^»  ^lth 
confidence,  that  the  former  will  lift  more  than  the  lat¬ 
ter.  The  beft  difeiplined  army  has  generally  proved 
vi&orious,  when  all  other  circumftances  were  equal.  We 
therefore  expeft  that  an  army  of  veterans  will,  up©n  .air 
ground,  defeat  an  equal  number  of  new  levied^  troops  : 
but  as  fudden  panics  have  fometimes  feized  the  oldelt 
foldiers,  this  expe&ation  is  accompanied  with  doubt, 
and  the  utmoft  that  we  can  fay  of  the  expetfted  event  is, 
that  it  is  probable ;  whereas  in  the  competition  between 
the  two  men,  we  look  upon  it  as  morally  certf™'  V  ec 
Metaphysics,  part  I*  chap.  vii.  feG*  3*) 
or  three  perfons  of  known  veracity  atteft  the  fame  thing 
as  confident  with  their  knowledge,  their  teftimony 
amounts  to  proof  if  not  contradi&ed  by  the  teftimony 
*f  others  ;  if  contradi&ed,  it  can,  at  the  utmoft,  amount 
only  to  probability.  In  common  language  we  talk  o 
circumjlantial  proofs  and  preemptive  proofs  ;  but  t 
exprefiions  are  improper, 

nothing  more  than  probability.  °f  probabhty  th 

are  indeed  various  degrees  from  the  confines  of  impofe  on  us, 

"iti  ■ 

amount  not  to  what,  in  ltnanefs  of  language  fhould 
called  proof,  afford  to  the  m.nd  a  high  degree  of 
evidence,  upon  which,  with  the  addition  of  one  direft 
teftimony,  the  laws  of  many  countries  take  away  the  fe 

of  ./«  •« 


probabilities  of  the  duration  of  life,  conftru&ed  ?rom  probate 
that  which  is  to  be  found  in  the  feventh  volume  of  the  pf 
Suppiemens  a  V Htftoire  de  M.  de  Bujan;  .  of  which  the  — L 
following  is  an  abridgement. 


Of  23,994  children  born  at  the  fame  time,  there  will 
probably  die 

In  one  year  -  -  799& 

Remaining  y  or  15996 

In  eight  years  -  -  11 99 7 

Remaining  4  or  1 1997 

In  thirty  eight  years  -  *599^ 

Remaining  y  or  7998 

In  fifty  years  -  -  *7994 

Remaining  I  or  599S 

In  fixty  one  years  -  -  *9995 

Remaining  £  or  3999 

In  feventy  years  -  -  2 *595 

Remaining  TV  or  2399 

In  eighty  years  *  22395 

**  ^Remaining  ^  or  599 
'  *  In  ninety  years  -  -  23914 

1  Remaining  TsS  or  80 
?  In  an  hundred  years 

Remaining  or  2* 

LlTY' 

PROBATE  of  a  will  or  teftament,  in  law,  is  th£ 
exhibiting  and  proving  of  laft  wills  and  teftaments  be¬ 
fore  the  ecclefiaftical  judge  delegated  by  the  bifiiop, 
who  is  ordinary  of  the  place  where  the  party  died.  . 

PROBATION,  in  the  univerfities,  is  the  examina¬ 
tion  and  trial  of  a  ftudent  who  is  about  to  take  his  de¬ 
grees. 


23992 

See  Bills  of  Mortal 


-Is  greater  or  lefs  according  to  the  number  of  chanc 
by  which  it  may  happen  or  fail.  (See  Expectation). 
Tli z  probability  of  If  is  liable  to  rules  of  computation. 
I11  the  Emyclofdti  Methodique,  we  find  a  table  ot  the 


Probation,  in  z  mohaftic  fenfc,  fignifics  the  year 
of  a  novitiate,  which  a  religious  muft  pafs  in  a  convent', 
to  prove  his  virtue  and  vocation,  and  whether  lie  can 
bear  the  feverities  of  the  rule. 

Probation,  in  Scots  law.  See  Law,  p.  7*4* 
PROBATIONER,  in  the  church  of  Scotland,  a 
ftudent  in  divinity,  who  bringing  a  certificate  from  a 
profeffor  in  an  univerfity  of  his  good  morals,  and  bis 
having  performed  his  exercifes  to  approbation,  is  ad¬ 
mitted  to  undergo  feveral  trials ;  and,  upon  his  ac¬ 
quitting  himfelf  properly  in  thefe,  receives  a  licence  to 

PrpROBATljM  est  ( It  is  proved ),  a  term  frequent- 
lv  fub joined  to  a  receipt  for  the  cure  of  fome  dtfeafe. 

*  PROBE,  a  furgeon’s  inftrument  for  examining  the 
circumftances  of  wounds,  ulcers,  and  other  cavities, 
fearcliing  for  ftones  in  the  bladder,  &c. 

PROBITY  means  honefty,  fincerity,  or  veracity ; 
andconfifts  in  the  habit  of  a&ions  ufeful  to  fociety,  and 
in  the  conftant  obfervance  of  the  laws  which  juftice 
and  confidence  impofe  on  us.  The  man  who  obeys  all 
the  laws  of  fociety  with  an  exad  punftuaLty  is  not 
therefore  a  man  of  probity  ;  laws  can  only  refpeft  the 
external  and  definite  parts  of  human  condua,  but  probi¬ 
tv  refpeas  our  more  private  aftions,  and  fuch  as  it  is 
impoflible  in  all  cafes  to  define  ;  and  it  appears  to  be  in 
morals  what  charity  is  in  religion.  Probity  teaches  us 
to  perform  in  fociety  thofe  aaions  which  no  external 
power  can  oblige  us  to  perform,  and  is  that  quality  in 
the  human  mind  from  which  we  claim  the  performance 
of  the  rights  commonly  called  imptrfa.  See  Morap 

Philosophy.  PROBLEM, 


/ 


PIIO 


problem  .  PROBLEM,  in  logic,  is  a  propofition  that  neither 
ij  .  appears  abfolutely  true  nor  falfe  ;  and,  confequently,  may 
I rocc  ana<  be  afferted  either  in  the  affirmative  or  negative. 

propofition,  wherein 
as  to  divide 
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a  large  quantity  of  pure  oil ;  which  they  do,  by  way  of  Procellarfe, 
defence,  into  the  face  of  any  one  that  attempts  to  take  nr——' 
them:  fo  that  they  are,  for  the  fake  of  this  panacaea, 
feized  by  furprife ;  as  this  oil  is  fubfervient  to  the  above- 
mentioned  medical  purpofes.  Martin  tells  us,  it  has  been 
ufed  in  London  and  Edinburgh  with  fuccefs  in  rheumatic 
cafes.  Frederick  Martens,  who  had  opportunity  of 
feeing  vaft  numbers  of  thefe  birds  at  Spitzbergen,  ob- 
ferves,  that  they  are  very  bold,  and  refort  after  the 
whale-fifhers  in  great  flocks ;  and  that,  when  a  whale 
is  taken,  they  will,  in  fpite  of  all  endeavours,  light 
on  it  and  pick  out  large-  lumps  of  fat,  even  when  the 
animal  is  alive  :  That  the  whales  are  often  difeovered  at 
fea  by  the  multitudes  of  them  flying ;  and  that  when 
one  of  the  former  are  wounded,  prodigious  multitudes 
immediately  follow  its  bloody  track.  He  adds,  that  it 
is  a  moll  gluttonous  bird,  eating  till  it  is  forced  to  dif* 
gorge  itfelf. 

2.  The  puffinus,  or  fhear-water,  is  15  inches  in 
length  ;  the  breadth  3 1  ;  the  weight  1 7  ounces  :  the 
bill  is  an  inch  and  three  quarters  long  ;  noftrils  tubular, 
but  not  very  prominent :  the  head,  and  whole  upper 
fide  of  the  body,  wings,  tail,  and  thighs,  are  of  a  footy 
blacknefs ;  the  under  fide  from  chin  to  tail,  and  inner  co¬ 
verts  of  the  wings,  white :  the  legs  weak,  and  compreffed 
fidewife  ;  dnfky  behind,  whitifh  before.  Thefe  birds 
are  found  in  the  Calf  of  Man ;  and,  as  Mr*  Ray  fuppo- 
fes,  in  the  Scilly  ifles.  They  refort  to  the  former  in 
February;  take  afhort  poffeffion  of  the  rabbet-burrows, 
and  then  difappear  till  April.  They  lay  one  egg,  white 
and  blunt  at  each  end ;  and  the  young  are  fit  to  be  ta¬ 
ken  the  beginning  of  Auguft  ;  when  great  numbers  are 
killed  by  the  perfon  who  farms  the  ifle  :  they  are  falted 
and  barrelled;  and  when  they  are  boiled,  are  eaten  with 
potatoes.  During  the  day  they  keep  at  fea,  f  fhing  ; 
and  towards  evening  return  to  their  young;  whom  they 
feed,  by  difeharging  the  contents  of  their  ftomachs  into 
their  mouths;  which  by  that  time  is  turned  into  oil:  by 
reafon  of  the  backward  lituation  of  their  legs,  they  fit 
quite  ere6l.  They  quit  the  ifle  the  latter  end  of  Auguft, 
or  beginning  of  September;  and,  from  accounts  lately  re¬ 
ceived  from  navigators,  We  have  reafon  to  imagine  that, 
like  the  ftorm-finch,  they  are  difperfed  over  the  whole  At¬ 
lantic  ocean.  This  fpecies  inhabits  alfo  the  Orkney  ifles, 
where  it  makes  its  neft  in  holes  on  the  earth  near  the 
fhelves  of  the  rocks  and  headlands:  it  is  called  there  the 
lyre ;  and  is  much  valued,  both  on  account  of  its  being  a 
food,  and  for  its  feathers.  The  inhabitants  take  and  fait 
them  in  Auguft  for  winter  provifions,  when  they  boil 
them  with  cabbage.  They  alfo  take  the  old  ones  in 
March;  but  they  are  then  poor,  and  not  fo  well  tailed  as 
the  young:  they  appear  firft  in  thofe  iflands  in  February. 

3.  The  pelagica,  or  ftormy  petrel,  is  about  the  bulk 
of  the  houfe-fwallow  :  the  length  fix  inches  ;  the  extent 
of  wings,  13.  The  whole  bird  is  black,  except  the 
coverts  of  the  tail  and  vent-feathers,  which  are  white  : 
the  bill  is  hooked  at  the  end  :  the  noftrils,  tubular  :  the 


Problem,  in  geometry,  .  _ 

fome  operation  or  confirmation  is  required 
a  line  or  angle,  ere£t  or  let  fall  perpendiculars,  &c.  See 
Geometry. 

PROBOSCIS,  in  natural  hiftory,  is  the  trunk  or 
fnout  of  an  elephant,  and  fome  other  animals  and  in¬ 
fects. 

Flies,  gnats,  &c.  are  furnifhed  with  a  probofeis  or 
trunk  ;  by  means  of  which  they  fuck  the  blood  of  aiii* 
mals,  the  juice  of  vegetables,  &c.  for  their  food. 

PROBUS  (Maicus  Aurelius),  from  the  fon  of  a 
gardener,  became,  by  his  great  valour  as  a  foldier,  and 
his  eminent  virtues,  emperor  of  Rome,  to  which  dignity 
he  was  railed  by  the  army.  After  having  fnbdued  the 
barbarous  nations  that  had  made  incurfions  into  diffe¬ 
rent  parts  of  the  empire,  where  they  committed  horrid 
cruelties,  and  governed  with  great  wifdom  and  cle¬ 
mency,  he  was  maffacred  in  the  7  th  year  of  his  reign,  by 
fome  foldiers  who  were  weary  of  the  public  works  at 
which  he  made  them  labour,  in  282. 

PROCATARCTIC  cause,  in  medicine,  the  pre- 
cxifting,  or  predifpoftng  caufe  or  occafion  of  a  difeafe. 

PROCELEUSMATICUS,  in  the  ancient  poetry, 
a  foot  confifting  of  four  fhort  fyllables,  or  two  pyrrhy- 
chiufes  ;  as  homimbus . 

PROCELLARIA,  in  ornithology  ;  a  genus  of 
birds,  belonging  to  the  order  of  anferes.  The  beak  is 
fome  what  compreffed,  and  without  teeth  ;  the  mandi¬ 
bles  are  equal,  the  fuperior  one  being  crooked,  at  the 
point  ;  the  feet  are  palmated,  the  hind  claw  being  fef- 
file,  without  any  toe.  Mr  Latham  (See  his  Index  Orni - 
tholoyicus ,  p.  820.)  enumerates  24  fpecies,  which  are 
principally  diftinguifhed  by  their  colour.  The  moft 
remarkable  are, 

1.  The  cinerea,  or  petrel.  The  fize  of  this  bird  is 
rather  fuperior  to  that  of  the  common  gull :  the  bill 
very  ftrong,  much  hooked  at  the  end,  and  of  a  yellow 
colour.  The  noftrils  are  compofed  of  two  large  tubes, 
lodged  in  one  (heath  :  the  head,  neck,  whole  under  fide 
of  the  body,  and  tail,  are  white  :  the  back  and  coverts 
of  the  wings  afh-colonred  :  the  quill-feathers  dufky  :  and 
the  legs  yellowifh.  In  lieu  of  a  back  toe,  it  has  only  a 
fort  of  fpur,  or  fliarp  ftraight  nail.  Thefe  birds  feed 
on  the  blubber  or  fat  of  whales,  &c.  which  .being  foon 
convertible  into  oil,  fupplies  them  conftantly  with  means 
of  defence,  as  well  as  provifton  for  their  young,  which 
they  caft  lip  into  their  mouths.  They  are  likewife 
faid  to  feed  on  forrel,  which  they  ufe  to  qualify  the 
unftuous  diet  they  live  on.  This  fpecies  inhabits  the  ifle 
of  St  Kilda  ;  makes  its  appearance  there  in  November, 
and  continues  the  whole  year,  except  September  and 
Odlober ;  it  lays  a  large,  white,  and  very  brittle  egg ; 
and  the  young  are  hatched  the  middle  of  June.  No 
bird  is  of  fuch  ufe  to  the  iflanders  as  this :  the  fulmar 
fupplies  them  with  oil  for  their  lamps,  down  for  their  legs  (lender,  and  long.  It  has  the  fame  faculty  of 
beds,  a  delicacy  for  their  tables,  a  balm  for  their  wounds,  fpouting  oil  from  its  bill  as  the  other  fpecies  :  and  .Mr 


and  a  medicine  for  their  diftempers.  The  fulmar 
alfo  a  certain  prognofticator  of  the  change  of  the  wind  : 
if  it  comes  to  land,  no  weft  wind  is  expelled  for  fome 
time  ;  and  the  contrary  when  it  returns  and  keeps  the 
fea.  The  whole  genus  of  petrels  have  a  peculiar  facul¬ 
ty  of  fpouting  from  their  bills,  to  a  confiderable  diftance, 


Brunnich  tells  us,  that  the  inhabitants  of  the  Ferroe  ifles 
make  this  bird  ferve  the  purpofes  of  a  candle,  by  draw¬ 
ing  a  wick  through  the  mouth  and  rump,  which  being 
lighted,  the  flame  is  fed  by  the  fat  and  oil  of  the  body. 
Except  in  breeding-time,  it.  is  always  at  fea  ;  and ,  is 


feen  all  over  the  vaft  Atlantic 


ocean,  at  the  great  eft 
diftance 
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frocdiana  diftance  from  land  ;  often  following  the  veflels  in  great  fendant,”  &c. 


'  Frocefe  flocks,  to  pick  up  any  thing  that  falls  from  on  board 
— v—  for  trial  fake,  chopped  ftraw  has  been  flung  over,  which 
they  would  ftand  on  with  expanded  wings ;  but  were 
never  obferved  to  fettle  on  or  fwim  m  the  water  .  it 
prefages  bad  weather,  and  cautions  the  feamen  of  the 
approach  of  a  teinpeft,  by  collecting  under  the  item  of 
the  (hips  :  it  braves  the  utmoft  fury  of  the  ftorm,  fome- 
times  fkimming  with  incredible  velocity  along  the  hol¬ 
lows  of  the  waves,  fometimes  on  the  fummits  :  Cluflus 
makes  it  the  Camilla  of  die  fea, 

Vel  mare  per  medium  jluttu  fufpenfa  tumenti 

Ferret  iter ,  celeres'  nec  tingeret  square  plant  as.  Virg. 

'  She  fwept  the  feas  ;  and,  as  fhe  fkimm’d  along. 

Her  flying  feet  unbath’d  on  billows  hung.  Dryden. 

Thefe  birds  are  the  cypfelfi  of  Pliny,  which  he  places 
among  the  apodes  of  Ariftotle  ;  not  becaufe  they  want¬ 
ed  feet  but  were  Kax©T»J«,  or  had  bad  or  ufelefs  ones  ; 
an  attribute  he  gives  to  thefe  fpecies,  on  a  fuppofition 
that  they  were  almoft  always  on  the  wing.  In  Auguft 
1772,  Mr  Pennant  found  them  on  the  rocks  called 
Macdonalds  Table,  off  the  north  end  of  the  ifle  of  Skie; 
fo  conjedures  they  breed  there.  They  lurked  under  the 
loofe  hones,  but  betrayed  themfelves  by  their  twittering 

n°lii  Mr  White’s  Journal  of  a  Voyage  to  New  South 
Wales  we  have  a  figure  of  the  fuliginous  petrel,  with  a 
whitifh  beak  ;  which  he  takes  to  be  a  variety  of  the 
Procellaria  JEqumo8ialis  of  Linnaeus.  It  is  nearly  of 
the  fize  of  a  raven  ;  its  colour  is  a  deep  footy  brown  or 
blackifh  ;  on  the  chin  there  is  a  fmall  patch  of  white  run¬ 
ning;  down  a  little  on  each  fide  from  the  lower  mandible; 
theteak  is  of  yellowifh  white.  See  Plate  CCCCXVI. 
Captain  Bligh,  in  his  Voyage  to  the  South  Seas,  in  S. 
Lat.  60.  1.  and  W.  Long.  71. 45.  few  both  petrels  and 
pintadas  ;  fome  of  which  he  took  with  baited  hooks. 

PROCESS,  in  law,  denotes  the  proceedings  in  any 
caufe,  real  or  perfonal,  civil  or  criminal,  from  the  original 
writ  to  the  end  thereof. 

In  a  more  limited  fenfe,  procefs  denotes  that  by 
which  a  man  is  called  firft  into  any  temporal  court.  _ 

It  is  the  next  ftep  for  carrying  on  the  fmt,  after  fumg 
out  the  original  writ.  See  Suit  and  W rit. 

It  is  the  method  taken  by  the  law  to  compel  a  com¬ 
pliance  with  the  original  writ,  of  which  the  primary 
ftep  is  by  giving  the  party  notice  to  obey  it.  This  no¬ 
tice  is  given  upon  all  real  pracipes /  and  alfo  upon  all 
perfonal  writs  for  injuries  not  againft  the  peace,  by 
fummons  ;  which  is  a  warning  to  appear  in  court  at  the 
return  of  the  original  writ,  given  to  the  defendant  by 
two  of  the  {heriff’s  meffengers  called  fummoners,  either 
in  perfon,  or  left  at  his  houfe  or  land:  in  like  manner  as 
in  the  civil  law  the  firft  procefs  is  by  perfonal  citation, 
in  jus  vocando.  This  warning  on  the  land  is  given,  in 
real  adions,  by  erecting  a  white  ft.ck  or  wand  on  the 
defendant’s  grounds  (which  ftick  or  wand  among  the 
northern  nations  is  called  the  baculus  nunaatorws ),  and 
by  ftatute  31  Eliz.  c.  3.  the  notice  muft  alfo  be  pro¬ 
claimed  on  fome  Sunday  before  the  door  of  the  parilh- 

ChIfdthe  defendant  difobeys  this  verbal  monition,  the 
next  procefs  is  by  writ  of  attachment ,  or  pone ;  fo  called 
from  the  words  of  the  writ,  pone  per  vad  um  et fakos 
plegios,  “  put  by  gage  and  fafe  pledges  A.  B.  the  de- 


Blaclji. 

Comment 
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_ _ This  is  a  writ  not  {fluing  out  of  chan¬ 
cery,  but  out  of  the  court  of  common-pleas,  being 
grounded  on  the  non-appearance  of  the  defendant  at 
the  return  of  the  original  writ ;  and  thereby  the  (heriff 
is  commanded  to  attach  him,  by  taking  gage ,  that  is, 
certain  of  his  goods,  which  he  ihall  forfeit  if  he  doth' 
not  appear  ;  or  by  making  him  find  fafe  pledges  or  fure- 
ties,  which  fhall  be  amerced  in  cafe  of  his  non-appear- 
This  is  alfo  the  firft  and  immediate  proce% 


Procefs; 


ance. 
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without  any  previous  fummons,  upon  adions  of  trefpafs 
*vi  et  armis9  or  for  other  injuries,  which,  though  not  for¬ 
cible,  are  yet  trefpaffes  againft  the  peace,  as  deceit  and 
confpiracy  ;  where  th&  violence  of  the  wrong  requires  a 
more  fpeedy  remedy,  and  therefore  the  original  writ 
commands  the  defendant  to  be  at  once  attached,  with¬ 
out  any  precedent  warning. 

If,  after  attachment,  the  defendant  negleds  to  appear, 
he  not  only  forfeits  this  fecurity,  but  is  moreover  to  be 
farther  compelled  by  writ  of  diftringcis ,  or  diftrefs  infi¬ 
nite  :  which  is  a  fubfequent  procefs  ifiuing  from  the 
court  of  common-pleas,  commanding  the  ftieriff  to  di- 
ftrain  the  defendant  from  time  to  time,  and  continually 
afterwards,  by  taking  his  goods  and  the  profits  of  his 
lands,  which  are  called  iffues,  and  which  he  forfeits  to 
the  king  if  he  doth  not  appear.  But  the  ifiues  may  be 
fold,  if  the  court  (hall  fo  dired,  in  order  to  defray  the 
reafonable  cofts  of  the  plaintiff.  In  like  manner,  by  the 
civil  law,  if  the  defendant  abfeonds,  fo  that  the  citation 
is  of  no  effect,  mittitur  adverfarius  in  pojfejfionem  bonorum 
ejus . 

And  here,  by  the  common  as  well  as  the  civil  law, 
the  procefs  ended  in  cafe  of  injuries  without  force  ;  the 
defendant  if  he  had  any  fubftance,  being  gradually  ftrip- 
ped  of  it  all  by  repeated  diftreffes,  till  he  rendered  obe¬ 
dience  to  the  king’s  writ ;  and,  if  he  had  no  fubftance,, 
the  law  held  him  incapable  of  making  fatisfadion,  and 
therefore  looked  upon  all  farther  procefs  as  nugatory. 
And  befides,  upon  feodal  principles,  the  perfon  of  a 
feudatory  was  not  liable  to  be  attached  for  injuries 
merely  civil,  left  thereby  his  lord  fhould  be  deprived  of 
his  perfonal  fervices.  But,  in  cafes  of  injury  accompa¬ 
nied  with  force,  the  law,  to  punifh  the  breach  of  the 
peace  and  prevent  its  difturbance  for  the  future,  provided 
alfo  a  procefs  againft  the  defendant’s  perfon,  in  cafe  he 
neglected  to  appear  upon  the  former  procefs  of  attach¬ 
ment,  or  had  no  fubftance  whereby  to  be  attached;  fub- 
jeding  his  body  to  imprifonment  by  the  writ  of  capias 
ad  rejpndendum.  But  this  immunity  of  the  defendant’s 
perfon,  in  cafe  of  peaceable  though  fraudulent  injuries,, 
producing  great  contempt  of  the  law  in  indigent  wrong¬ 
doers,  a  capias  was  alfo  allowed,  to  arreft  the  peifon  in 
actions  of  account,  though  no  breach  of  the  peace  be 
fuogefted,  by  the  ftatutes  of  Marlbridge,  52  Hen.  III. 
c/23.  and  Weftm.  2.  13  Edw.  I.  c.  11.  in  adions  of 
debt  and  detinue,  by  ftatute  25  Edw.  III.  c.  17.  and 
in  all  adions  on  the  cafe,  by  ftatute  19  Hen.  VII  c.  9. 
Before  which  laft  ftatute  a  pradice  had  been  introduced 
of  commencing  the  fuit  by  bringing  an  original  writ  of 
trefpafs  quart  claufum  fregit,  by  breaking  the  plamtfii  s 
clofe,  <vt  et  armis  ;  which  by  the  old  common  law  fub- 
ieded  the  defendant’s  perfon  to  be  arrefted  by  writ  of 
capias:  and  then  afterwards,  by  connivance  of  the  court, 
the  plaintiff  might  proceed  to  profecute  for  any  other 
lefs  forcible  injury.  This  pradice  (through  cuftom  ra¬ 
ther  than  necefiity,  and  for  laving  fome  trouble  and  ex. 

pence. 
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•pence, mfumg  out  a  fpecial  original  adapted  to  thenar-  "fa*  alias, 
tic  alar  injury)  ftill  continues  in  almoft  all  cafes,  except 
in  aftions  of  debt ;  thougli  now,  by  virtue  of  the  fta- 
tntes  above  cited  and  others,  a  capias  might  be  had  upon 
almoft  every  fpecies  of  complaint. . 

If  therefore  the  defendant,  being  fummoned  ©r  at¬ 
tached,  makes  default,  and  negle&s  to  appear ;  or  if 
the  fheriff  returns  a  nihil,  or  that  the  defendant  hath 
nothing  whereby  he  may  be  fummoned,  attached,  or 
diftrained,  the  capias  now  ufually  iffues  :  being  a  writ 

*  commanding  the  fheriff  to  take  the  body  of  the  defen¬ 
dant,  if  he  may  be  found  in  his  bailiwick  or  county,  and 
him  fafely  to  keep,  fo  that  he  may  have  him  in  court 
on  the  day  of  the  return,  to  anfwer  to  the  plaintiff  of 
a  plea  of  debt,  or  tnffpafs,  &c.  as  the  cafe  may  be. 

This  writ,  and  all  others  fnbfequent  to  the  original 
writ,  not  iffuing  out  of  chancer)',  but  from  the  court 
into  which  the  original  was  returnable,  and  being  ground¬ 
ed  on  what  has  patted  in  that  court  in  confluence  of 
the  fheriff’s  return,  ate  Called  judicial ,  not  original ,  writs; 
they  iffue  under  the  private  feal  of  that  court,  and  not 
under  the  great  feal  of  England  ;  and  are  tefted ,  not  in 
the  king’s  name,  but  in  that  of  the  chief  juftice  only. 

•  And  thefe  feveral  writs  being  grounded  ort  the  fheriff’s 
return,  muft  refp^&ively  bear  date  the  fame  day  on 
vwhicli  the  writ  immediately  preceding  was  returnable. 

This  is  the  regular  and  orderly  method  of  procefs, 


But  it  is  now  ufual  in  pra&ice  to  fue  out  the  capias  in 
the  firft  inftance,  upon  a  fuppofed  return  of  the  fheriff ; 
efpecially  if  it  be  fufpe&ed  that  the  defendant,  upon 
notice  of  the  a&ion,  will  abfcond ;  and  afterwards  a  fic¬ 
titious  original  is  drawn  up,  with  a  proper  return  there¬ 
upon,  in  order  to  give  the  proceedings  a  colour  of  re¬ 
gularity.  When  this  capias  is  delivered  to  the  fheriff, 
he  by  his  under-fheriff  grants  a  warrant  to  his  inferior 
officers  or  bailiffs  to  execute  it  on  the  defendant.  And, 
if  the  fheriff  of  Oxfordfhire  (in  which  county  the  injury 
is  fuppofed  to  be  committed  and  the  adion  is  laid)  can¬ 
not  find  the  defendant  in  his  jurifdi&ion,  he  returns 
that  he  is  not  found,  non  eft  inventus ,  in  his  bailiwick  ; 
whereupon  another  writ  iffues,  called  a  tejlatum  capias , 
dire&ed  to  the  fheriff  of  the  county  where  the  defendant 
is  fuppofed  to  refide,  as  of  Berkfliire,  reciting  tlie  form* 
er  writ,  and  that  it  is  teftified,  tejlatum  eft ,  that  the  de¬ 
fendant  lurks  or  wanders  in  his  bailiwick,  where  he  is 
commanded  to  take  him,  as  in  the  former  capias .  But 
here  alfo,  when  the  a&ion  is  brought  in  one  county 
•and  the  defendant  lives  in  another,  it  is  ufual,  for  faviilg 
trouble,  time,  and  expence,  to  make  out  a  U/latum  ca¬ 
pias  at  the  firft*,  fnppoiing  not  only  an  original,  but  alfo 
-a  former  capias ,  to  have  been  granted  ;  which  in  fad 
never  was.  A.nd  this  fidion,  being  beneficial  to  all 
parties,  is  readily  acquiefced  in,  and  is  now  become  the 
fettled  pradice  ;  being  one  among  many  inftances  to  il- 
luftrate  that  maxim  of  law,  that  in  faione  juris  conftftit 

aquitas .  . 

But  where  a  defendant  abfeonds,  and  the  plaintiff 
would  proceed  to  an  outlawry  again  ft  him,  an  original 
writ  mufl  then  be  fued  out  regularly,  and  after  that  a 
capias.  And  if  the  fheriff  cannot  find  the  defendant 
upon  the  firft  writ  of  capias ,  and  returns  a  non  eft  inventus , 
there  iffues  out  an  alias  writ,  and  after  that  a  pluries ,  to 
the  fame  effed  as  the  former :  only  after  thefe  words 
“  we  command  you,”  this  clanfe  is  inferted,  “  as  we  have 
formerly,”  or,  “  as  we  have  often  commanded  you;” — 


_ _ 7  of,  “ ftcut  pluries, preecepmus”  And  if  a  '« 

non  efl  inventus  is  returned  upon  all  of  them,  then  a  writ  ’ 
of  exigent  or  exigi  facias  may  be  filed  out,  which  requires 
the  fheriff  to  caufe  the  defendant  to  be  proclaimed,  re¬ 
quired,  or  exaded,  in  five  county-c‘ourt9  fucceffively,  to 
render  himfelf ;  and  if  he  does,  then  to  take  him,  as  in 
a  capias  .*  but  if  he  does  not  appear,  and  is  returned 
quint o  exaaus,  he  fiiall  then  be  outlawed  by  the  'coro¬ 
ners  of  the  cCunty.  Alfo  by  ftatute  6  Hen.  VIII.  c .  4, 
and  31  Eliz.  c.  3.  whether  the  defendant  dwells  within 
the  fame  or  another  county  than  that  wherein  the  exigent 
is  filed  out,  a  writ  oj  proclamation  fha.ll  iffue  out  at  the 
fame  time  with  the  exigent .  commanding  the  fheriff  of 
the  county,  wherein  the  defendant  dwells,  to  make  three 
proclamations  thereof  in  places  the  moft  notorious,  and 
moft  likely  to  come  to  his  knowledge,  a  month  be* 
fore  the  outlawry  fhall  take  place.  Such  outlawry  is 
putting  a  man  out  of  the  protedion  of  the  law,  fo 
that  he  is  incapable  to  bring  an  adion  for  redrefs  of  in¬ 
juries  ;  and 'it  is  alfo  attended  with  a  forfeiture  of  all 
one’s  goods  and  chattels  to  the  king.  And  therefore, 
till  fome  time  after  the  conqueft,  no  man  could  be  out¬ 
lawed  but  for  felony :  but  in  Bradon’s  time,  and  fome- 
what  earlier,  procefs  of  outlawry  was  ordained  to  lie  in 
all  adions  for  trefpaffes  vi  et  armis.  And  iince,  by  a 
variety  of  ftatutes  (the  fame  which  allow  the  writ  of 
capias  before- mentioned)  procefs  of  outlawry  doth  lie  in 


divers  adions  that  are  merely  civil ;  providing  they  be 
commenced  by  original  and  not  by  bill.  If  after  out¬ 
lawry  the  defendant  appears  publicly,  he  may  be  arreft- 
ed  by  a  writ  of  capias  utlagaturn }  and  committed  till  the 
outlawry*  be  reverfed.  Which  reverfal  may  be  had  by 
the  defendant’s  appearing  perfonally  in  court  (and  in 
the  king’s  bench  without  any  perfonal  appearance,  fo 
that  he  appears  by  attorney,  according  to  ftatute  4  &  5 
W.  &  M.  c.  18.)  and  any  plaufible  caufe,  however 
flight,  will  in  general  be  fufficient  to  reverfe  it,  it  being 
confidered  only  as  a  procefs  to  compel  an  appearance. 
But  then  the  defendant  mull  pay  full  cofts,  and  put  the 
plaintiff  in  the  fame  condition  as  if  he  had  appeared  be¬ 
fore  the  wr  it  of  exigi  facias  was  awarded. 

Such  is  the  firft  procefs  in  the  court  of  common  pleas. 
In  the  king’s  bench  they  may  alfo  (and  frequently  do ) 
proceed  in  certain  caufes,  particularly  in  a£lions  of  eje6l- 
ment  and  trefpals,  by  original  writ,  with  attachment  and 
capias  thereon  ;  returnable,  not  at  W eftminfter,  where 
the  common  pleas  are  now  fixed  in  confequence  of  mag - 
na  chart  a  >  but  uhicunque  fuerimtis  in  Anglia,  whei'efoever 
the  king  fhall  then  be  in  England;  the  king’s  bench 
being  removeable  into  any  part  of  England  at  the  plea* 
fure  and  diferetion  of  the  crown.  But  the  more  ufual 
method  of  proceeding  therein  is  without  any  original, 
but  by  a  peculiar  fpecies  of  procefs  intitled  a  bill  of 
Middle f ex-;  and  therefore  fo  intitled,  becaufe  the  court 
now  fits  in  that  county ;  for  if  it  fat  In  Kent,  it  would 
then  be  a  bill  of  Kent.  For  though,  as  the  juilices  of 
this  court  have,  by  its  fundamental  conliitution,  power 
to  determine  all  offences  and  trefpaffes,  by  the  common 
law  and  cullom  of  the  realm,  it  needed  no  original 
writ  from  the  crown  to  give  it  cognizance  o t  any  mif- 
demefnor  in  the  county  wherein  it  refides ;  yet  as,  by 
this  court’s  coming  into  any  county,  it  immediately  fu- 
perfeded  the  ordinary  adminiftration  of  juftice  by  the 
general  commiffions  of  eyre  an^  of  oyer  and  terminer,  a 
procefs  of  its  own  became  neceffary,  within  the  county 
r  where 
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It  fat,  to  bring  in  fuch  perfons  a*  were  aecufed  of  com¬ 
mitting  any  forcible  injury.  The  bill  of  Middlefex 
(which  was  formerly  always  founded  on  a  plaint  of 
trefpafs  quare  daufum  fregit,  entered  on  the  records  of 
the  court)  is  a  loud  of  copies ,  directed,  to  the  (heriff  of 
that  county,  ai  d  commanding  him  to  take  the  defendant, 
and  have  him  before  our  lord  the  king  at  Weftminfter  on 
a  day  prefixed,  to  aufwer  to  the  plaintiff  of  a  plea  of 
trefpafs.  For  this  accufation  of  trefpafs  it  is  that  gives 
the  court  of  king’s  bench  jurifdiaion  in  other  civil  caufes, 
fince,  when  once  the  defendant  is  taken  into  cuftody  of 
the  marfhal,  or  prifon-keeper  of  this  court,  for  the  fuppo- 
fed  trefpafs,  he,  being  then  a  prifoner  of  this  court,  may 
here  be  profecuted  for  any  other  fpecies  of  mjuiy.  Yet, 
in  order  to  found  this  junfdi£tion,  it  is  not  neceffary  that 
the  defendant  be  actually  the  marfhal’s  prifoner ;  for, 
as  foon  as  he  appears,  or  puts  in  bail,  to  the  procefs, 
he  is  deemed  by  fo  doing  to  be  in  fucli  cuftody  of  the 
marfhal  as  will  give  the  courta  jurifdiaion  to  proceed. 
And,  upon  thefe  accounts,  in  the  bill  or  procefs,  a 
complaint  of  trefpafs  is  always  fuggefted,  whatever  elfe 
may  be  the  real  caufe  of  action.  This  bill  of  Middle- 
fcx  muft  be  ferved  on  the  defendant  by  the  fheriff,  if 
he  folds  him  in  that  county  :  but  if  he  returns,  non  ejl 
inventus ,  then  there  iffues  out  a  writ  of  latitat,  to  the 
fheriff  of  another  county,  as  Berks  ;  which  is  fimilar 
to  the  tejlatum  capias  in  the  common  pleas,  and  recites 
the  bill  of  Middlefex  and  the  proceedings  thereon,  and 
that  it  is  teftified  that  the  defendant  latitat  et  difcurrit, 
lurks  and  wanders  about  in  Berks  ;  and  therefore  com¬ 
mands  the  fheriff  to  take  him,  and  have  his  body  is 
court  on  the  day  of  the  return.  But  as  in  the  common 
pleas  the  tejlatum  capias  may  be  fued  out  upon  only  a 
fuppofed,  and  not  an  a&ual  preceding,  capias  ;  fo  in 
the  king’s  bench  a  latitat  is  ufually  fued  out  upon 
only  a  fuppofed,  and  not  an  aftnal,  bill  of  Middlefex. 
So  that,  in  fa£t,  a  latitat  may  be  called  the  firft  procefs 
in  the  court  of  king’s  bench,  as  the  tejlatum  capias  is  m 
the  common  pleas.  Yet,  as  in  the  common  pleas,  if  the 
defendant  lives  in  the  county  wherein  the  action  is  laid, 
a  common  capias  fuffices;  fo  in  the  king’s  bench  like- 
wife,  if  he  lives  in  Middlefex,  the  procefs  muft  ftill  be 

by  bill  of  Middlefex  only.  . 

In  the  exchequer  the  firft  procefs  is  by  writ  oi  quo 
minus,  in  order  to  give  the  court  a  jurifdiaion  over 
pleas  between  party  and  party.  In  which  writ  the 
‘  plaintiff  is  alleged  to  be  the  king’s  former  or  debtor, 
and  that  the  defendant  hath  done  him  the  injury  com¬ 
plained  of,  quo  minus  Sufficient  exijlit,  by  which  he  is  the 
lefs  able  to  pay  the  king  his  rent  or  debt.  And  upon 
this  the  defendant  maybe  arrefted  as  upon  a  capias  from 

the  common -pleas*-  _  „  c  a 

Thus  differently  do  the  three  courts  fet  out  at  firft, 

.  in  the  commencement  of  a  fuit,  in  order  to  mt.tle  the 
two  courts  of  king’s  bench  and  exchequer  to  hold  plea 
in  fubjeds  caufes,  which  by  the  original  conftitut.on  of 
Weftminftcr-hall  they  were  not  empowered  to  do.  At- 
‘  terwards,  when  the  caufe  is  once  drawn  into  tlierefpec- 
tive  courts,  the  method  of  purfumg  it  is  pretty  much 
the  fame  in  all  of  them. 

If  the  fheriff  had  found  the  defendant  upon  any  of 
the  fonner  writs,  the  capias  latitat,  &c.  lie  was  an¬ 
ciently  obliged  to  take  him  into  cuftody,  in  order  to 
produce  him  in  court  upon  the  return,  however  {mail 

and  minute  the-  caufe  of  aaion  might  be.-  For,  not 


having  obeyed  the  original  fummons,  he  had  ffiown  a 
contempt  of  the  court,  and  was  no  longer  to  be  trufted 
at  large.  But  when  the  fummons  fell  into  difufe,  and 
the  capias  became  in  fa&  the  firft  procefs,  it  was 
thought  hard  to  imprifon  a  man  for  a  contempt  which 
was  only  fuppofed  :  and  therefore,  in  common  cafes,  by 
the  gradual  indulgence  of  the  courts  (at  length  autho- 
rifed  by  ftatute  12  Geo.  I.  c.  29.  which  was  amended 
by  ftatute  5  Geo.  II.  c.  27.  and  made  perpetual  by  fta¬ 
tute  21  Geo.  II.  c.  3.)  the  fheriff  or  his  officer  caiv 
now  only  perfonally  ferve  the  defendant  with  the  copy 
of  the  writ  or  procefs,  and  with  notice  in  writing  to* 
appear  by  his  attorney  in  court  to  defend  this  adtion  ; 
which  in  effedi  reduces  it  to  a  mere  fummon3.  And' 
if  the  defendant  thinks  proper  to  appear  upon  this  no¬ 
tice,  his  appearance  is  recorded,  and  he  puts  in  fure- 
tiesfor  his  future  attendance  and  obedience;  which  fure- 
ties  are  called  common  bail ,  being  the  fame  two  imagi¬ 
nary  perfons  that  were  pledges  for  the  plaintiff’s  pro- 
fecution,  John  Doe  and  Richard  Roe.  Or,  if  the  de¬ 
fendant  does  not  appear  upon  the  return  of  the  writ,. 
or  within  four  (or  in  fome  cafes  eight)  days  after,  the 
plaintiff  may  enter  an  appearance  for  him,  as  if  he  had 
really  appeared  ;  and  may  file  common  bail  in  the  de¬ 
fendant’s  name,  and  proceed  thereupon  as  if  the  defen¬ 
dant  had  done  it  himfelfi 

But  if  the  plaintiff  will  make  affidavit,  or  affert  up-1 
on  oath,  that  the  caufe  of  a&ion  amounts  to  ten  pounds- 
©r  upwards,  then  in  order  to  arreft  the  defendant,  and'' 
make  him  put  in  fubftantial  fureties  for  liis  appearance,  - 
called  /pedal  bat/,  it  is  required  by  ftatute  1 3  Car.  II. 
flat.  2.  c.  2.  that  the  true  caufe  of  a&iofi  ihould  be  ex- 
preffed  in  the  body  of  the  writ  or  procefs  :  elfe  no  fe- 
curity  can  be  taken  in  a  greater  fum  than  L.  40.  This 
ftatute  (without  any.  fuch  intention  in  the  makers)  had 
like  to  have  oufted  the  king’s  bench  of  all  its  jurifdic- 
tion  over  civil  injuries  without  force  :  for,  as  the  bill 
of  Middlefex  was  framed  only  for  actions  of  trefpafs,  - 
a  defendant  could  not  be  arrefted  and  held  to  bail  there¬ 
upon  for  breaches  of  civil  contracts.  But  to  remedy 
this  inconvenience,  the  officers  of  the  king  s  bench  de- 
vifed  a  method  of  adding  what  is  called  a  claute  of  ac 
etiam  to  the  ufual  complaint  of  trefpafs ;  the  bill  of 
Middlefex  commanding  the  defendant  to  be  brought 
in  to  anfwer  the  plaintiff  of  a  plea  of  trefpafs,  and  alfo 
to  a  bill  of  debt :  the  complaint  of  trefpafs  giving  cog¬ 
nizance  to  the  court,  and  that  of  debt  authorifing  the 
arreft.  In  imitation  of  which,  lord  chief  juftice  North, 
a  few  years  afterwards,  in  order  to  fave  the  fuitors  of 
his  court  the  trouble  and  expence  of  filing  out  fpecial 
originals,  dire&ed,  that  in  the  common  pleas,  befides 
the  ufual  complaint  of  breaking  the  plaintiff’s  clofe,  a 
claufe  of  ac  etiam  might  be  alfo  added  to  the  writ  of 
capias ,  containing  the  true  caufe  of  aaion  ;  as,  u  that 
the  faid  Charles  the  defendant  may  anfwer  to  the  plain¬ 
tiff  of  a  plea  of  trefpafs  in  breaking  his  clofe:  and  alio, 
ac  etiam  may  anfwer  him,  according  to  the  cuftom  ol 
the  court,  in  a  certain  plea  of  trefpafs  upon  the  cafe,- 
upon  promifes,  to  the  value  of  L.  20,  &c.  1  he 

fum  fworn  to  by  the  plaintiff  is  marked  upon  the  back 
of  the  writ ;  and  the  fheriff,  or  his  officer  the  bailiff,, 
is  then  obliged  aaually  to  arreft-  or  take  into  cuftody 
the  body  of  the  defendant,  and,  having  fo  done,  to  return 
the  writ  with  <acepi  corpus  indorfed  thereon.  SeeARREST* 
When  the  defendant  is  regularly  arrefted,  he  muit 
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cither  >0  to  prlfon,  for  fafe  cuftocly;'  or  put  in  facial  ft  ill  requires  nominal  pledges  of  profecutlon  from  the 
bail  to  the  fteriff.  For,  the  intent  of  the  arreft  being  plaintiff  s  by  the  defendant,  that  he  fliall  continue  in 
only  to  compel  an  appearance  in  court  at  t]ie  return  of  court,  and  abide  the  fentence  of  the  judge,  much  like 
the  writ,  that  purpofe  is  equally  anfwered,  whether  the  our  fpecial  bail ;  but -with  this  difference,  tbaf  thtjide- 
fheriff  detains  his  perfon,  or  takes  fufficient  fecurity  for  jnjfores  were  there  ahfolutely  bound  judicatum  folvere,  to 
his  appearance,  called  bail  (from  the  French  word  bail-  fee  the  cofts  and  condemnation  paid  at  all  events: 
ler,  “  to  deliver),”  becaufe  the  defendant  is  bailed,  or  whereas  our  fpecial  bail  may  be  difcharged,  by  furren- 
delivered,  to  Ins  fureties,  upon  their  giving  fecurity.  dering  the  defendant  into  cuftody  within  the  time  al- 
for  his  appearance  ;  /  and  is  fuppofed  to  continue  in  lowed  by  law  ;  for  which  purpofe  thdy  ure  at  all  times 
their  friendly  cuftody  inftead  of  going  to  gaol.  See  intitled  to 'a  warrant  to  apprehend  bun* 

Bail.  The  method  of  putting  in  bail  to  the  fheriff  Special  bail  is  required  (as  of  courfe)  only  upon  ac- 
h  by  entering  into  a  bond  or  obligation,  with  one  or  tions  of  debt,  or  a&ions  on  the  cafe  in  trover,  or  for 
more  fureties,  (not  fi&itious  perfons,  as  in  the  former  money  due,  where  the  plaintiff  can  fwear  that  the 
cafe  of  common  bail,  but  real,  fubftantial,  refponfible  caufe  of  a&ion  amounts  to  ten  pounds:  but  in  ad  ions 
bondfmen),  to  infure  the  defendant’s  appearance  at  the  where  the  damages  are  precarious,  being  to  be  affefied 
return  of  the  writ;  which  obligation  is  called  the  bail-  ad  libitum  by  a  jury,  as  in  a&ions  for  words,  cje&> 
bond  The  fheriff,  if  he  pleafes,  may  let  the  defendant  ment,  or  trefpafs,  it  is  very  feldom  poflible  for  a  plam- 
go  without  any  fureties  ;  but  that  is  at  his  own  peril :  tiff  to  fwear  to  the  amount  of  his  caufe  of  a&ion  ;  and 
for,  after  once  taking  him,  the  fheriff  is  bound  to  keep  therefore  no  fpecial  bail  is  taken  thereon,  unlefs  by  a 
him  fafely,  fo  as  to  be  forthcoming  in  court ;  other-  judge’s  order,  or  the  particular  directions  of  the  court, 
wife  an  a&ion  lies  againft  him  for  an  efcape.  But,  on  in  fome  peculiar  fpecies  of  injuries,  as  in  cafes  of  may- 
the  other  hand,  he  is  obliged,  by  ftatute  23  Hen.  VI.  hem  or  atrocious  battery  ;  or  upon  fuch  fpecial  circurn- 
c.  10.  to  take  (if  it  be  tendered)  a  fufficient  bail-bond  ;  ftances  as  make  it  abiolutely  neceffary  that  the  defen- 
and,  bv  ftatute  12  Geo.  I.  c.  29.  the  ffieriff  {hall  take  dant  fhould  be  kept  within  the  reach  of  juftice.  Alfa 
bail  for  no  other  fum  than  fuch  as  is  fworn  to  by  the  in  a&ions  againft  heirs,  executors,  and  admiuiftrators, 
plaintiff,  and  indorfed  on  the  back  of  the  writ.  for  debts  of  the  deceafed,  fpecial  baft  is  not  demandable; 

Upon  the  return  of  the  writ,  or  within  four  days  af-  for  the  a&ion  is  not  fo  properly  againft  them  m  perfon, 
ter,  the  defendant  mull  appear  according  to  the  exi-  as  againft  the  effe&s  of  the  deceafed  in  their  poffeffion. 
gency  of  the  writ.  This  appearance  is  effe&ed  by  put-  But  fpecial  bail  is  required  even  of  them,  in  a&ions  for 
ting  in  and  juftifying  bail  to  the  action  ;  which  is  com-  a  devafiavit ,  or  wafting  the  goods  of  the  deceafed  ;  that 
inonly  called  putting  in  bail  above .  If  this  be  not  done,  wrong  being  of  their  own  committing, 
and  the  bail  that  were  taken  by  the  fheriff  below. are  Thus  much  for  procefs;  which  is  only  meant  to 
refponfible  perfons,  the  plaintiff  may  take  an  affignment  bring  the  defendant  into  court,  in  order  to  conteft  the 
from  the  fheriff  of  the  bail-bond  (under  the  ftatute  fuit,  and  abide  the  determination  of  the  law.  When 
4  &  c  Ann.  c.  16.)  and  bring  an  a&ion  thereupon  he  appears  either  in  perfon  as  a  pnfoner,  or  out  upon 
againft  the  fheriff’s  bail.  But  if  the  bail  fo  accepted  bail,  then  follow  the  pleadings  between  the  parties.  See 
by  the  fheriff  be  infolvent  perfons,  the  plaintiff  may  Pleadings. 

proceed  againft  the  fheriff  himfelf,  by  calling  upon  Process  upon  an  Indiament.  See  Prosecution. 
him,  firft  to  return  the  writ  (if  not  already  done),  The  proper  procefs  on  an  indi&ment  for  any  petty 
and  afterwards  to  bring  in  the  body  of  the  defendant,  mifdemefnor,  or  on  a  penal  ftatute,  is  a  writ  of  venire 
And  if  the  fheriff  does  not  then  caufe  fufficient  baft  facias,  which  is  in  the  nature  of  a  fummons  to  caufe 
to  be  put  in  above, ,  he  will  himfelf  be  refponfible  to  the  the  party  to  appear.  And  if  by  the  return  to  fuch 
plaintiff.  venire  it  appears  that  the  party  hath  lands  nnthe  coun- 

The  bail  alove>  or  baft  to  the  aZion,  muft  be  put  in  ty  whereby  he  may  be  diftrained,  then  a  dijlrefs  infinite 
either  in  open  court,  or  before  one  of  the  judges  there-  fliall  be  iffued  from  time  to  time  till  he  appears.  But 
of;  or  elfe,  in  the  country,  before  a  commifiioner  ap-  if  the  fheriff  returns,  that  he  hath  no  lands  in  his  baili- 
pointed  for  that  purpofe  by  virtue  of  the  llatute  4  W.  wick,  then  (upon  his  non-appearance)  a  writ  of  capias 
&  M.  c.  4  which  muft  be  tranfmitted  to  the  court,  (hall  iffue,  which  commands  the  fheriff  to  take  his  body, 
Thefe  bail,  who  muft  at  leafl  be  two  in  number,  muft  and  have  him  at  the  next  affifes  ;  and  if  he  cannot  be 
enter  into  a  recognizance  in  court,  or  before  the  judge  taken  upon  the  firft  capias ,  a  fecond  and  a  third  fhall 
or  commiffioner,  whereby  they  do  jointly  and  feverally  iffue,  called  an  alias %  and  a  pluries  capias •.  But,  on  in¬ 
undertake,  that  if  the  defendant  be  condemned  in  the  di&ments  for  treafon  or  felony,,  a  capias  is  the  firft  pro- 
a&ion,  he  fhall  pay  the  cofts  and  condemnation,  or  ren-  cefs  :  and,  for  treafon  or  homicide,  only  one  fhall  be  al¬ 
der  himfelf  a  prifoner,  or  that  they  will  pay  it  for  lowed  to  iffue,  or  two  in  the  cafe  of  other  felonies,,  by 
him:  which  recognizance  is  tranfmitted  to  the  court  ftatute  25  Edw.  III.  c.  14.  though  the  ufage  is  to  iffue 
in  a  flip  of  parchment,  intitled  a  bail-piece .  And,  if  only  one  in  any  felony ;  the  provisions  of  this  ftatute 
required,  the  baft  muft  jujlify  themfelves  in  court,  ,  or  being  in  moft .  cafes  found  impra&icable.  And  fo,  in 
before  the  commiffioner  in  the  country,  by  fwearing  the  cafe  of  mifdemefnors,  it  is  now  the  ufual  pra&ice 
themfelves  houfekeepers,  and  each  of  them  to  be  worth  for  any  judge  of  the  court  of  king  s  bench,  upon  certi- 
double  the  fum  for  which  they  are  bail,  after  payment  ficate  of  an  indi&ment  found,  to  award  a  writ  of  capias 
of  all  their  debts.  This  anfwers  in  fome  meafure  to  the  immediately,  in  order  to  bring  in  the  defendant.  But 
fiipulatio  or  fatifdatio  of  the  Roman  laws,  which  is  mu-  if  he  abfeonds,  and  it  is  thought  proper  to.  purfue  him 
tually  given  by  each  litigant  party  to  the  other  :  by  the  to  an  outlawry,  then  a  greater  exa&nefs  is  neceffary* 
plaintiff  that  he  will  profecute  his  fuit,  and  pay  the  For,  in  fucli  cafe,  after  the  feveral  writs  have* iffued  in 
#ofts  if  he  lofes  his  caufe ;  in  like  manner  as  our  law  a  regular  number,  according  to  the  nature  of  the  re- 
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fpe&ive  crimes,  without  any  effect,  the  offender  fhall  be  certiorari 
'  put  in  the  exigent  in  order  to  his  outlawry  :  that  is,  he 
fhall  be  exacted,  proclaimed,  or  required,  to  furrender,  at 
five  county-courts  ;  and  if  he  be  returned  qninto  exaflus, 
and  does  not  appear  at  the  fifth  exaction  or  requifition, 
then  he  is  adjudged  to  be  outlawed,  or  put  out  of  the 
protection  of  the  law  ;  fo  that  he  is  incapable  of  taking 
the  benefit  of  it  in  any  refpect,  either  by  bringing  ac¬ 
tions  or  otherwife. 

The  punifhment,  for  %  outlawries  upon  indictments 
for  mifdemefnors,  is  the  fame  as  for  outlawries  upon 
civil  actions ;  viz.  forfeiture  of  goods  and  chattels. 

But  an  outlawry  in  treafon  or  felony  amounts  to  a 
con  vision  and  attainder  of  the  offence  charged  in  the 
indictment,  as  much  as  if  the  offender  had  been  found 
guilty  by  his  country.  His  life  is,  however,  Hill  un¬ 
der  the  protection  of  the  law,  as  hath  elfewhere  been 
obferved  ;  (fee  Homicide)  :  that  though  anciently  an 
outlawed  felon  was  faid  to  have  caput  lupinum ,  and 
might  be  knocked  on  the  head  like  a  wolf,  by  any  one 
that  fhould  meet  him  ;  becaufe,  having  renounced  all 
law,  he  was  t©  be  dealt  with  as  in  a  ftate  of  nature, 
when  every  one  that  fhould  find  him  might  flay  him  : 
yet  now,  to  avoid  fuch  inhumanity,  it  is  holden  that 
no  man  is  intitled  to  kill  him  wantonly  or  wilfully  ; 
but  in  fo  doing  is  guilty  of  murder,  unlefs  it  happens 
-in  the  endeavour  to  apprehend  him.  For  any  perfon 
may  arreft  an  outlaw  on  a  criminal  profecution,  either 
of  his  own  head,  or  by  writ  or  warrant  of  capias  ut- 
lagatum ,  in  order  to  bring  him  to  execution.  But 
fuch  outlawry  may  be  frequently  reverfed  by  writ  of 
error,  the  proceedings  therein  being  (as  it  is  fit  they 
fhould  be)  exceedingly  nice  and  circumftantial ;  and  if 


any  Angle  minute  point  be  omitted  or  mifconducted, 
the  whole  outlawry  is  illegal,  and  may  be  reverfed  : 
upon  which  reverfal  the  party  accufed  is  admitted  to 
plead  to,  and  defend  himfelf  againft,  the  indictment. 

Thus  much  for  procefs  to  bring  in  the  offender  af¬ 
ter  indictment  found ;  during  which  ftage  of  the  pro¬ 
fecution  it  is  that  writs  of  certiorari  facias  are  ufually 
had,  though  they  may  be  had  at  any  time  before  trial, 
to  certify  and  remove  the  indictment,  with  all  the  pro¬ 
ceedings  thereon,  from  ?ny  inferior  court  of  criminal 
jurifdiCtion  into  the  court  of  king’s  bench ;  which  is 
the  fovereign  ordinary  court  of  juflice  in  caufes  crimi¬ 
nal.  And  this  is  frequently  done  for  one  of  thefe  four 
purpofes  ;  either,  1.  To  confider  and  determine  the 
validity  of  appeals  or  indictments  and  the  proceedings 
thereon  ;  and  to  quafh  or  confirm  them  as  there  is 
caufe ;  or,  2.  Where  it  is  furmifed  that  a  partial  or 
infufficient  trial  will  probably  be  had  in  the  court  be¬ 
low,  the  indictment  is  removed,  in  order  to  have  the 
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may  be  granted  at  the  inffance  of  either  P™ctf3 
the  profecutor  or  the  defendant :  the  former  as  a  mat-  p..oc}j]ma 
ter  of  right,  the  latter  as  a  matter  of  diferetion  ;  and  *  ti  >n. 
therefore  it  is  feldom  granted  to  remove  indictments  — —v— 
from  the  juftices  of  gaol-delivery,  or  after  iffue  joined, 
or  confeflion  of  the  faCt  in  any  of  the  courts  below. 

At  this  ffage  of  profecution  alfo  it  is,  that  indict¬ 
ments  found  by  the  grand  jury  againft  a  peer,  muff,  in 
confequence  of  a  writ  of  certiorari ,  be  certified  and 
tranfmitted  into  the  court  of  parliament,  or  into  that 
of  the  lord  high  fteward  of  Great  Britain  ;  and  that, 
in  places  of  exclufive  jurifdiCtion,  as  the  two  univerfi- 
ties,  indictments  muff  be  delivered  (upon  challenge  and 
claim  of  cognizance)  to  the  courts  therein  eftablifhed 
by  charter.,  and  confirmed  by  aCt  of  parliament,  to  be 
there  refpeCtively  tried  and  determined.  See  Plea. 

Process,  in  chemiftry,  the  whole  courfe  of  an  ex¬ 
periment  or  feries  of  operations,  tending  to  produce 
fomething  new. 

Process,  in  anatomy,  denotes  any  protuberance  or 
eminence  in  a  bone. 

PROCESSION,  a  ceremony  in  the  Romifh  church, 
confifting  of  a  formal  march'  of  the  clergy  and  people, 
putting  up  prayers,  &c.  and  in  this  manner  vifiting 
fome  church,  Sc c.  They  have  alfo  proceflions  of  the 
holt  or  facrament,  Sc c.#>  See  Host. 

PROCHEIN  amy,  in  law,  the  perfon  next  akin 
to  a  child  in  non -age,  and  who,  in  that  refpect,  is  al¬ 
lowed  to  act  for  him,  and  be  his  guardian,  &c.  if  he 
hold  land  in  foccage. 

To  fue,  an  infant  is  not  allowed  to  make  an  attor¬ 
ney  ;  but  the  court  will  admit  his  next  friend  as  plain¬ 
tiff,  or  his  guardian  as  defendant 


PROCKIA,  in  botany  :  A  genus  of  tbemonogynia 
order,  belonging  to  the  polyandria  clafs  of  plants;  and  in 
the  natural  method  ranking  with  thofe  of  which  the 
order  is  doubtful.  The  calyx  is  triphvllous,  befides 
two  leafets  at  the  bafe.  There  is  no  corolla;  the  berry 
is  quinqueangular,  and  polyfpermous. 

PROCLAMATION,  a  public  notice  given  of  any 
thing  of  which  the  king  thinks  proper  to  advertife  hi* 
fubjects. 

Proclamations  are  a  branch  of  the  king’s  preroga¬ 
tive  *  ;  and  have  then  a  binding  force,  when  (as  Sir*Se^#*- 
Edward  Coke  ‘obferves)  they  ajre  grounded  upon  andre*a  1  * 
enforce  the  laws  of  the  realip.  For,  though  the  ma¬ 
king  of  laws  is  entirely  the  work  of  a  diftinct  part,  the 
legiflative  branch  of  the  fovereign  power,  yet  the  man¬ 
ner,-  time,  and  circumflances  of  putting  thofe  laws  in 
execution,  muff  frequently  be  left  to  the  diferetion  of 
the  executive  magiftrate.  And  therefore  his  conftitu- 
tions  or  edicts,  concerning  thofe  points  which  we  call 


prifoner  or  defendant  tried  at  the  bar  of  the  court  of  proclamations ,  are  binding  upon  the  fubjeft,  where  they 


king’s  bench,  or  before  the  juftices  of  nifi prtus  :  or, 
3.  It  is  fo  removed,  in  order  to  plead  the  king’s  pardon 
there  :  or,  4.  To  iflue  procefs  of  outlawry  againft  the 
offender,  in  thofe  counties  or  places  where  the  procefs 
of  the  inferior  judges  will  not  reach  him.  Such  writ 
of  certiorari ,  when  iffued  and  delivered  to  the  inferior 
court  for  removing  any  record  or  other  proceeding,  as 
well  upon  indictment  as  otherwife,  fuperfedes  the  jurif* 
diction  of  fuch  inferior  court,  and  makes  all  fubfequent 
proceedings  therein  entirely  erroneous  and  illegal ;  un¬ 
lefs  the  court  of  king’s  bench  remands  the  record  to 
the  court  beloW,  to  be  there  tried  and  determined.  A 
Vol.  XV.  Part  II. 


do  not  either  contradict  the  old  laws,  or  tend  to  efta- 
bliffi  new  ones  ;  but  only  enforce  the  execution  of  fuch 
laws  as  are  already  in  being,  in  fuch  manner  as  the 
king  fhall  judge  neceffary.  Thus  the  eftablifhed  law 
is,  that  the  king  may  prohibit  any  of  his  fubjects  from 
leaving  the  realm  :  a  proclamation  therefore  forbidding 
this  in  general  for  three  weeks,  by  laying  an  embargo 
upon  all  fhipping  in  time  of  war,  will  be  equally  bind¬ 
ing  as  an  act  of  parliament,  becaufe  founded  upon  a  prior 
law.  But  a  proclamation  to  lay  an  embargo  in  time 
of  peace  upon  all  veffels  laden  with  wheat,  (though  in 
the  time  of  a  public  fcarcity),  being  contrary  to  law, 
z  Y  and 
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ProcW  and  particularly  to  ftatute  22  Car.  II.  c.  I  J 
V  II  vifers  of  fuck  a  proclamation,  and  all  perfons  afting 
Prodigality.  der  ;t  fouml  it  jiccefiary  to  be  indemnified  by  a  ipe- 
'—~v—  ja]  of  parliament,  7  Geo.  III.  c.  7.  A  proclama¬ 
tion  for  difarming  Papifts  is  alfo  binding,  being  only 
in  execution  of  what  the  legiflature  has  firft  ordained : 
but  a  proclamation  for  allowing  arms  to  Papifts,  or  for 
difarming  any  Proteftant  fubjefts,  will  not  bind  ;  be- 
eaufe  the  firft  would  be  to  affume  a  difpenfing  power, 
the  latter  a  legiflative  one  ;  to  the  veiling  of  either  ol 
which  in  any  Angle  perfon  the  laws  of  England  are  ab- 
folutely  ftrangers.  Indeed,  by  the  ftatute  31  Hen. 
c  8.  it  was  enafted,  that  the  king’s  proclamations 
Ihould  have  the  force  of  ads  of  parliament:  a  ftatute, 
which  was  calculated  to  introduce  the  molt  deipotic  ty¬ 
ranny  ;  and  which  muff  have  proved  fatal  to  the  lioer- 
ties  of  this  kingdom,  had  it  not  been  luckily  repeal¬ 
ed  in  the  minority  of  his  fucceffor,  about  five  years 
after.  By  a  late  ad  of  parliament  the  king  is  empow¬ 
ered  to  raife  regiments  ol  Roman  Catholics,  to  fervein 
the  prefent  war.  , 

PROCLUS,  furnamed  DiAnocrs,  a  Greek,  pntlo- 
fopher  and  mathematician,  was  born  in  Lycia,  and  lived 
about  the  year  500.  Pie  was  the  dtfciple  of  Syrianus, 
and  had  a  great  (hare  in  the  friendihip  of  the  emperor 
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the  ad-  treme  to  the  vice  of  parfimony.  _  By  the.  Roman  law,  IVofjuft 
if  a  man  by  notorious  prodigality  was  m  danger  °*  pr0gntjftic.’ 
wafting  his  eftate,  he  was  looked  upon  as  non  compos, 
and  committed  to  the  care  of  curators,  or  tutors,  by 
the  praetor.  And  by  the  laws  of  Solon,  fuch  pro¬ 
digals  were  branded  with  perpetual  infamy. 

PRODUCT,  in  arithmetic  and  geometry,  the  fac¬ 
tum  of  two  or  more  numbers,  or  lines,  &c.  into  one 
another  :  thus  5X4=20  the  produd  required. 

PROEDRI,  among  the  Athenians,  were  magiftrates,  • 
who  had  the  firft  feats  at  the  public  affemblies,  and 
whofe  office  it  was  to  propofe  at  each  aflembly  the 
things  to  be  deliberated  upon  and  determined.  Their 
office  always  ended  with  the  meeting.  Their  number 
was  nine,  fo  long  as  the  tribes  were  ten  in  number. 

PROFANATION,  the  ading  difrefpedfully  to.  fa. 
cred  things. 

PROFANE,  a  term  ufed  m  oppolkion  to  holy ;  and 
in  general  is  applied  to  all  perfons  who  have  not  the 
facred  charader,  and  to  things  which  do  not  belong  to 
the  fervice  of  religion. 

PROFESSION  means  a  calling,  vocation,  or  known 
employment.  In  Knox’s  EJfays,  vol.  ift,  page  234, 
we  find  an  excellent  paper  on  the  choice  of  a  profemon, 
which  that  elegant  writer  concludes  thus :  “  All  the 


Anaftafiusr  It  is  faid,  that  when  Vitalian  laid  fiege 
to  Conilantinople,  Proelus  burnt  his  {hips  with  large 
brazen  fpeculums.  This  pliilofopher  was  a  Pagan,  and 
wrote  againft  the  Chriftian  religion.  There  are  ftiU  ex¬ 
tant  his  Commentaries  on  foir.e  of  Plato’s  books,  and 
other  of  his  works  written  in  Greek. 

PROCONSUL,  a  Roman  magiftrate,  fent  to  go¬ 
vern  a  province  with  confular  authority. 

The  proconfuls  were  appointed  out  of  the  body  ol 
the  fenate ;  and  ufually  as  the  year  of  any  one’s  confu- 
late  expired,  he  was  fent  proconful  into  fome  province. 

The  proconfuls  decided  cafes  of  equity  and  juftice, 
either  privately  in  their  pretorium  or  palace,  where  they 
received  petitions,  heard  complaints,  granted  writs  un¬ 
der  their  feal,  and  the  like;  or  elfe  publicly,  in  the  com¬ 
mon  hall,  with  the  ufual  formalities  obferved  in  the 
court  of  judicature  at  Rome.  They  had  befides,  by 
virtue  of  their  edids,  the  power  of  ordering  all  things 
relating  to  the  tribunes,  taxes,  contributions,  and  pro- 
viiions  of  corn  and  money,  Sc c,  I  heir  office  lafted 
only  a  year.  See  Consul.  . 

PROCOPIUS,  a  famous  Greek  hiftorian,  born  in 
Caefaria,  acquired  great  reputation  by  lus  works  in  the 
reign  of  jufiinian,  and  was  fecretary  to  Belifarius  du¬ 
ring  all  the  wars  carried  on  by  that  general  in  Perfia, 
Africa,  and  Italy.  He  at  length  became  fenator,  ob¬ 
tained  the  title  of  illufirious ,  and  was  made  pretor  of 

Conftantinople.  ... 

PROCREATION,  the  begetting  and  bringing 
forth  young.  See  Generation  and  Semen. 

PROCTOR,  a  perfon  commiffioned  to  manage  an¬ 
other  perfon’s  caufe  in  any  court  of  the  civil  or  eccle- 
fiaftical  law. 

Proctor,  in  the  Englifh .univerfities.  See  Univer¬ 
PROCURATION,  an  ad  or  inftrument  by  which 
a- perfon  is  empowered  to  treat,  tranfad,  receive,  &c. 
in  another  perfon’s  name. 

PROCURATOR.  See  Proctor.. 

PRODIGALITY,  means  extravagance,  profufiony 
wfte,  or  exceffive  liberality,  and  is  the  opposite  ex* 


occupations  ofhfe  (fays  he)  are  found  to  have  their  ad¬ 
vantages  and  difadvantages  admirably  adapted  to  preferve 
the  juft  equilibrium  of  happinefs.  This  we  may  conn- 
dently  affert,  that,  whatever  are  the  inconveniences  of 
any  of  them,  they  are  all  preferable  to  a  life  of  inadion  ; 
to  that  wretched  liftleffiiefs,  which  is  conftrainedto  pur- 
fue  pleafure  as  a  bufinefs,  and  by  rendering  it  the  objed 
of  fevere  and  unvaried  attention, deftroys  its  very  eflence.”  • 
Among  the  Romanifts  profdlion  denotes  the  entering 
into  a  religious  order,  whereby  a  perfon  offers  himfelf 
to  God  by  a  vow  of  inviolably  obferving  obedience, 

cliaftity,  and  poverty.  . 

PROFESSOR,  in  the  univerfities,  a  perfon  who 
teaches  or  reads  public  ledures  in  fome  art  or  fcience 
from  a  cliair  for  the  purpofe. 

PROFILE,  in  architedure,  the  draught  of  a  build¬ 
ing,  fortification,  &c.  wherein  are  expreffed  the  feveral 
heights,  widths,  and  thickneffcs,  fuch  as  they  would  ap¬ 
pear  were  the  building  cut  down  perpendicularly  from 
the  roof  to  the  foundation.  Whence  the  profile  is  alfo 
called  th t-JeSion,  fometimes  orthographical fedtion,  and  by 
Vitruvius  alfo  feiagraphy. 

Profile,  in  this  fenfe,  amounts  to  the  fame  with  eleva¬ 
tion  ;  and  ftands  oppofed  to  a  plan  or  tebnography . 

Profile  is  alfo  ufed  for  the  contour  or  out-lme  of  a 
figure,  building,  member  of  architedure,  pr  the  like  ; 
as  a  bafe,  a  cornice,  &c.  Hence  profiling  is  fometimes 
ufed  for  defig ning,  or  deferring  the  member  with  rule, 

compafs,  &c.  .  .  A  ,  . 

Profile,  in  fculpture  and  painting. — A  head,  a 
portrait,  &c.  are  faid  to  be  in  profile ,  when  they  are  re- 
prefented  fidewife,.or  in  a  fide-view  ;  ae,  when  in  a  por¬ 
trait  there  is  but  one  fide  of  the  face,  one  eye,  one 
cheek,  &c.  ftiown,/  and  nothing  of  the  other.— -On  ah 
moll  all  medals,  the  faces  are  reprefented  in  profile. 

PROFLUVIUM,  in  medicine,  denotes  a  flux,  or 
liquid  evacuation  of  any  thing. 

PROGNOSTIC,  among  phyfician*s,figmfies  a  judge¬ 
ment  concerning  the  event  of  a  difeafe,  as  whether  it. 
fhall  end  in  life  or  death,  be  ffiort  or  long,  mild- or  ma- 
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PROGRAMMA,  anciently  fignified  a  letter  fealed 
,  with  the  king’s  feal. 

Programma  Is  alfo  an  univerfity  term  for  a  billet  or 
advertifement,  polled  up  or  given  Into  the  hand,  by  way 
of  invitation  to.  an  oration,  &c.  containing  the  argu¬ 
ment,  or  fo  much  as  is  neceflaryfor  underllanding  thereof. 
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PROGRESSION,  in  general,  denotes  a  regular  ad-  P^grsf, 
vancing,or  going  forward,  in  the  fame  courle  and  manner. 

Progression,  in  mathematics,  is  either  arithmetical  "  ~v~ *** 
or  geometrical.  Continued  arithmetic  proportion  is, 
where  the  terms  do  increafe  and  decreafe  by  equal  dif¬ 
ferences,  and  is  called  arithmetic  progrejjion  : 


:±it  :±$,  EsSS**'*---* 
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Geometric  Progrejjion ,  or  Continued  Geometric  Proportion 9  is  when  the  terms  do  increafe  or  decreafe  by  equal 
ratios :  thus, 

a ,  ar9  arr ,  arrr9  See .  increafing  )  C  ,  .  ..  .  ") 

a  a  a  „  ,  <  from  a  continual)  mu!llPllca«011  ( 


— ,  See .  decreafingV^ 
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See  the  articles  Fluxions,  Geometry,  and  Series. 


PROJECTILES. 


1  r  | _1HIS  is  the  name  for  that  part  of  mechanical  plii- 
the  fcience  J-  lofophy  which  treats  of  the  motion  of  bodies  any 
how  projected  from  the  furface  of  this  earth,  and  influ- 
%  enced  by  the  aftion  of  terrellrial  gravity. 

Fffe<5):  of  It  is  demonllrated  in  the  phyfical  part  of  aftronomy 
gravity  <  n  a  bocjy  f0  proje£led  mull  deferibe  a  conic  fedlion, 
lodies  C  having  the  centre  of  the  earth  in  one  focus ;  and  that  it 

’  will  deferibe  round  that  focus  areas  proportional  to  the 

times.  And  it  follows  from  the  principles  of  that  fcience, 
that  if  the  velocity  of  projedlion  exceeds  36700  feet  in 
•a  fecond,  the  body  (if  not  refilled  by  the  air)  would  de¬ 
scribe  a  hyperbola  3  if  it  be  juft  36700,  it  would  de¬ 
scribe  a  parabola  ;  and  if  it  be  lefs  than  this,  it  would 
deferibe  an  ellipfis.  If  projeded  diredlly  upwards,  in 
the  firll  cafe,  it  would  never  return,  but  proceed  for 
ever ;  its  velocity  continually  diminilhing,  but  never 
becoming  lefs  than  an  afiignable  portion  of  the'  excels 
of  the  initial  velocity  above  36700  feet  in  a  fecond  ;  in 
the  fecond  cafe,  it  would  never  return,  its  velocity  would 
diminilh*  without  end,  but  never  be  extinguilhed.  In 
tlie  third  cafe,  it  would  proceed  till  its  velocity  was  re¬ 
duced  to  an  aflignable  portion  of  the  difference  between 
36700  and  its  initial  velocity  ;  and  would  then  return, 
regaining  its  velocity  by  the  fame  degrees,  and  in  the 
fame  places,  as  it  loll  it.  Thefe  are  necefiary  confe- 
quences  of  a  gravity  diredled  to  the  centre  of  the  earth, 
and  inverfely  proportional  to  the  fquare  of  the  dillance. 
But  in  the  greateft  proje&ions  that  we  are  able  to 
make,  the  gravitations  are  fo  nearly  equal,  and  in  direc¬ 
tions  fo  nearly  parallel,  that  it  would  be  ridiculous  af- 
fe£lation  to  pay  any  regard  to  the  deviations  from  equa¬ 
lity  and  parallelifm.  A  bullet  riling,  a  mile  above  the 
furface  of  the  earth  lofes  only  tcVtj  *ts  weight,  and  a 
horizontal  range  of  4  miles  makes  only  4'  of  deviation 
from  parallelifm. 

I,et  us  therefore  afiume  gravitation  as  equal  and  pa¬ 
rallel.  The  errors  arifing  from  this  affuntption  are 
quite  infeniible  in  all  the  ufes  which  can  be  made  of 
this  theory. 

The  theory  itfelf  will  ever  be  regarded  with  fome 
veneration  and  affe6lion  by  the  learned.  It  was  the 
firll  fruits  of  mathematical  philofophy.  Galileo  was 
the  firll  who  applied  mathematical  knowledge  to  the 


motions  of  free  bodies,  and  this  was  the  fubjedl  on 
which  he  exerciled  his  line  genius.  3 

Gravity  mull  be  cotilidered  by  us  as  a  conftant  or  Con (l ant  or 
uniform  accelerating  or  retarding  force,  according  as  it  uu^oim‘ 
produces  the  defeent,  or  retards  tlie  afeent,  of  a  body. 

A  conllant  or  invariable  accelerating  force  is  one  which 
produces  an  uniform  acceleration  ;  that  is,'  which  in 
equal  times  produces  equal  increments  of  velocity,  and 
therefore  produces  increments  of  velocity  proportional 
to  the  times  in  which  they  are  produced.  Forces  are 
of  themfelves  imperceptible,  and  are  feen  only  in  their 
efTedls ;  and  they  have  no  meafure  but  the  effect,  or 
what  meafures  the  effe£l ;  and  every  thing  which  we 
can  difeover  with  regard  to  thofe  meafures,  We  mull  af¬ 
firm  with  regard  to  the  things  of  which  we  afiume  therq 
as  the  meafures.  Therefore,  >  4 

The  motion  of  a  falling  body,  or  of  a  body  proje£l- 
ed  dire&ly  downwards,  is  uniformly  accelerated ;  and  £a^ 
that  of  a  body  projedled  dire£lly  upwards  is  uniformly 
retarded  :  that  is,  the  acquired  velocities  are  as  the 
times  in  which  they  are  acquired  by  falling,  and  the  ex¬ 
tinguilhed  velocities  are  as  the  times  in  which  they  are 
extinguilhed.  5  . 

Cor.  i.  If  bodies  Amply  fall,  not  being  projefted  ^wofrom 
downwards  by  any  external  force,  the  times  of  the  falls 
are  proportional  to  the  final  velocities  ;  and  the  times 
of  afcents,  which  terminate  by  the  a£lion  of  gravity 
alone,  are  proportional  to  the  initial  velocities. 

2.  The  fpaces  deferibed  'by  a  heavy'  body  falling  from 
refl  are  as  the  fquares  of  the  acquired  velocities  ;  and 
the  differences  of  tiiefe  fpaces  are  as  the  differences  of 
the  fquares  of  the  acquired  velocities :  and,  on  the 
other  hand,  the  heights  to  which  bodies  projc&ed  up¬ 
wards  will  rife,  before  their  motions  be  extinguilhed, 
are  as  the  fquares  of  the  initial  velocities. 

3.  The  fpaces  deferibed  by  falling  bodies  are  propor¬ 
tional  to  the  fquares  of  the  times  from  the  beginning 
of  the  fall ;  and  the  fpaces  deferibed  by  bodies  projecled 
dire&Iy  upwards  are  as  the  fquares  of  the  times  of  the 
afccnts. 

4.  The  fpace  deferibed  by  a  body  falling  from  refl 
is  one  half  of  the  fpace  which  the  body  would  have  uni¬ 
formly  deferibed  in  the  fame  time,  with  the  velocity  ac- 
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quire  cl  by  the  ML-And  the  height  to  which  a  body 

will  rife,  in  oppofition  to  the  adion  of  gravity,  is  one 
half  of  the  fpace  which  it  would  uniformly  defer ,be  in 
the  fame  time  with  the  initial  velocity.  ,  .  , 

In  like  manner  the  difference  of  the  fpaces  waich  a 
falling-  0r  rifing  body  deferibes  in  any  equal  fuccelhye 
partsSof  its  fall  or  rife,  is  one  half  of  the  fpace  which  it 
would  uniformly  deferibe  in  the  fame  tune  with  the  dif¬ 
ference  of  the  initial  and  final  velocities. 

This  propofition  will  be  more  conveniently  exprelled 

for  our  purpoft  thus :  r 

A  body  moving  uniformly  during  the  time  of  any 
fall  with  the  velocity  acquired  thereby,  will  in  that  time 
deferibe  a  fpace  double  cf  that  fall ;  and  a  body  pro- 
ieded  directly  upwards  will  rife  to  a  height  which  is 
one  half  of  the  fpace  which  it  would,  uniformly  continu¬ 
ed,  deferibe  in  the  time  of  its  afeent  with  the  initial  velo- 

CltThefertWems  have  been  already  demonftrated  in  a 
popular  way,  in  the  article  Mechanics,  fed.  vi.  §  1 4, '  5- 
,  6,  &c.  and  in  Gunnery.  But  we  would  recommend 
to  our  readers  the  39th  prop,  of  the  firft  book  of  New¬ 
ton’s  Principle  as  giving  the  mod  general  inveftigation 
of  this  fubjeft  ;  equally  eafy  with  theft  more  loolc  me- 
thods  of  demonftration,  and  infinitely  fupenor  to  them, 
by  being  equally  applicable  to  every  variation  of  the 
accelerating  force.  See  an  excellent  application  of  this 
propofition  by  Mr  Robins,  for  defining  the  motion  of  a 
ball  difeharged  from  a  cannon,  in  the  article  Gunnery, 
n0  I5.,  See  another  in  Optics,  n°  127.  for  defining  the 
,  motion  of  light  in  refradion,  &c.  . 

The  force  7-  It  is  a  matter  of  obfervation  and  experience,  that 
of  gravity  a  heavy  body  falls  16  feet  and  an  inch  Englilh  meafure 
ill  falling  •  rPrrirrt  Df  time ;  and  therefore  acquires  the  velocity 
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:  gravity  a  heavy  body  rans  iu  iccu  auu  & 

falling  Jn  a  fecond  of  time ;  and  therefore  acquires  the  velocity 
boJies  can  q{.  feet  %  ;nches  per  fecond.  This  cannot  be  aicer- 

taintT  tained  diredly,  with  the  precifion  that  is  neceffary.  A 
fecond  is  too  fmall  a  portion  of  time  to  be  exadly  mea- 
fured  and  compared  with  the  fpace  defenbed  ;  but  it 
is  done  with  the  greateft  accuracy  by  comparing  the 
motion  of  a  falling  body  with  that  of  a  pendulum.  The 
time  of  a  vibration  is  to  the  time  of  falling  through 
half  the  length  of  the  pendulum,  as  the  circumference 
of  a  circle  is  to  its  diameter.  The  length  of  a  pendu¬ 
lum  can  be  afeertained  with  great  precifion ;  and  it  can 
be  lengthened  or  (hortened  till  it  makes  juft  86,400  vi- 
brations  in  a  day:  and  this  is  the  way  in  which  the 
fpace  fallen  through  iu  a  fecond  has  been  accurately  ai- 

As  all  other  forces  are  afeertained  by  the  accelera¬ 
tions  which  they  produce,  they  are  conveniently  meafu- 
red  by  comparing  their  accelerations  with  the  accelera¬ 
tion  of  gravity.  This  therefore  has  been  affumed  by 
all  the  later  and  beft  writers  on  mechanical  philoiophy, 
as  the  unit  by  which  every  other  force  is  meafured.  it 
gives  us  a  perfedly  diftind  notion  of  the  force  which 
retains  the  moon  in  its  orbit,  when  we  fay  it  is  the 
72600th  part  of  the  weight  of  the  moon  at  the  furface 
of  the  earth.  We  mean  by  this,  that  if  a  bulletwere 
here  weighed  by  a  fpring  fteel-yard,  and  pulled  it  out 
to  the  mark  3600  ;  if  it  were  then  taken  to  the  di- 
ttance  of  the  moon,  it  would  pull  it  out  only  to  the 
mark  1.  And  we  make  this  affertion  on  the  authority 
of  our  having  obferved  that  a  body  at  the  diftance  of  the 
moon  falls  from  that  diftance  Part  of  16  fee\ln  * 

fecond.  We  do  not,  therefore,  compare  th t forces ,  which 


are  imperceptible  things  ;  we  compare  the  accelerations, 
which  are  their  indications,  effeds,  and  meafures.  _  , 

This  has  made  philofophers  fo  anxious  to  determine  Two  mode* 
with  precifion  the  fall  of  heavy  bodies,  in  order  to  have  of  deter, 
an  exact  value  of  the  accelerating  power  of  terreftrialmmmg^he 
gravity.  Now  we  mult  here  obferve,  that  this  meafure  t»0dies. 
may  be  taken  in  two  ways :  we  may  take  the  fpace 
through  which  the  heavy  body  falls  in  a  fecond  j  or  we 
may  take  th$  velocity  which  it  acquires  in  confequence 
of  o-ravity  having  afted  on  it  during  a  fecond.  The 
laft°is  the  proper  meafure  ;  for  the  laft  is  the  immediate 
effed  on  the  body.  The  adion  of  gravity  has  changed 
the  Hate  of  the  body— in  what  way  ?  by  giving  it  a  de¬ 
termination  to  motion  downward  :  this  both  points  out 
the  kind  and  the  degree  or  intenfity  of  the  force  of 
gravity.  The  fpace  deferibed  in  a  fecond  by  falling, 
is  not  an  invariable  meafure  ;  for,  in  the  fuccefiive  fe- 
conds,  the  body  falls  through  16,  48,  80,  112,  & c. 
feet,  but  the  changes  of  the  bodies  ftate  in  each  fecond 
is  the  fame.  At  the  beginning  it  had  no  determination 
to  move  with  any  appreciable  velocity ;  at  the  end  of 
the  firft  fecond  it  had  a  determination  by  which  it 
would  have  gone  on  for  ever  (had  110  fubfequent  force 
aded  on  it)  at  the  rate  of  32  feet  per  fecond.  At  the 
end  of  the  fecond  fecond,  it  had  a  determination  by 
which  it  would  have  moved  for  ever,  at  the  rate  of  64 
feet  per  fecond.  At  the  end  of  the  third  fecond,  it 
had  a  determination  by  which  it  would  have  moved 
for  ever,  at  the  rate  of  96  feet  per.  fecond,  &c.  &c. 

The  difference  of  thefe  determinations  is  a  determination 
to  the  rate  of  32  feet  per  fecond.  This  is  therefore 
conftant,  and  the  indication  and  proper  meafure  of  the 
conftant  or  invariable  force  of  gravity.  The  fpace.  fal¬ 
len  through  i^  the  firft  fecond  is  of  ufe  only  as  it  is 
one  half  of  the  meafure  of  this  determination  ;  and  as 
halves  have  the  proportion  of  their  wholes,  different  ac¬ 
celerating  forces  may  be  fafely  affirmed  to  be  in  the  pro¬ 
portion  of  the  fpaces  through  which  they  uniformly  1m- 
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pel  bodies  in  the  fame  time.  But  we  Ihould  always  re-  Miftakel  0f 
colled,  that  this  is  but  one  half  of  the  true  meafure  otmathcrna. 
the  accelerating  force.  Mathematicians  of  the  firft  rankticians  ou 
have  committed  great  miftakes  by  not  attending  to  this;  this fubjeiSU 
and  it  is  neceffary  to  notice  it  juft  now,  becaufe  cafes  will 
occur  in  the  profecution  of  this  fubjed,  where  we  (hall  be 
very  apt  to  confound  our  reafonings  by  a  confufion  in  the 
ufe  of  thofe  meafures.  Thofe  mathematicians  who  are 
accuftomed  to  the  geometrical  confideration  of  curviline- 
al  motions,  are  generally  difpofed  to  take  the  a3ual.de- 
fleSion  from  the  tangent  as  the  meafure  of  the  defleding 
force;  while  thofe  who  treat  the  fame  fubjed  algebraical¬ 
ly,  by  the  afliftance  of  fluxions,  take  the. change  of  velocity, 
which  is  meafured  by  twice  the  defledion.  The  reafon 
is  this  ;  when  a  body  palfes  through  the  point  B  of  a 
curve  ABC,  fig.  i.  if  the  defleding  force  were  to  ceafe  ccccsvII> 
at  that  inftant,  the  body  would  deferibe  the  tangent 
BD  in  the  fame  time  in  which  it  deferibes  the  arch 
BC  of  the  curve,  and  DC  is  the  defledion,  and  is 
therefore  taken  for  the  meafure  of  the  defleding  force. 

But  the  algebraift  is  accuftomed  to  confider  the  curve 
by  means  of  an  equation  between  the  abfeiflie  H  a, 

H  b.  He,  and  their  refpedive  ordinates  A  a,  B  b,  C  c  ; 
and  he  meafures  the  defledions  by  the  changes  made  on 
the  increments  of  the  ordinates.  Thus  the  increment  of 
the  ordinate  Aei,  while  the  body  deferibes  the  arch  AB 
of  the  curve,  is  BG.  If  the  defleding  force  were  to 
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ecafe  when  the  body  is  at  B,  the  next  increment  would 
have  been  equal  to  BG,  that  is,  it  would  have  been  EF ; 
but,  in  confequenee  of  the  defleClion,  it  is  onlyCF :  there¬ 
fore  he  takes  EC  for  the  meafure  of  the  deflexion,  and  of 
the  deflecting  force.  Now  EC  is  ultimately  twice  DC  ; 
and  thus  the  meafure  of  the  algebraift  (derived  folely 
from  the  nature  of  the  differential  method,  and  without 
any  regard  to  phyfical  confiderations)  happens  to  coin¬ 
cide  with  the  true  phyfical  meafure.  There  is  therefore 
.9  ^  great  danger  of  mixing  tliefe  meafures.  Of  this  we  can- 
l/ofi^eh*  n^t  give  a  more  remarkable  inftance  than  Leibnitz’s  at- 
mu.  "  tempt  to  demonftrate  the  elliptical  motion  of  the  planets 
in  the  Leipfic  ACts,  1689.  He  firft  confiders  the  fub- 
jeCl  mechanically,  and  takes  the  defle&ion  or  DC  for 
the  meafure  of  the  defleCling  force.  He  then  intro¬ 
duces  his  differential  calculus,  where  he  takes  the  dif¬ 
ference  of  the  increments  for  the  meafure  ;  and  thus 
brings  himfelf  into  a  confufion,  which  luckily  compen- 
fates  for  the  falfe  reafoning  in  the  preceding  part  of 
his  paper,  and  gives  his  refult  the  appearance  of  a 
demonftration  of  Newton’s  great  difeovery,  while,  in 
faCl,  it  is  a  eonfufed  jumble  of  affumptions,  felf-con- 
tradi&ory,  and  inconfiilent  with  the  very  laws  of  me¬ 
chanics  which  are  ufed  by  him  in  the  inveftigation. 
Seventeen  years  after  this,  in  1706,  having  been  cri- 
ticifed  for  his  bad  reafoning,  or  rather  accufed  of  an 
envious  and  unfuccefsful  attempt  to  appropriate  New¬ 
ton’s  inventions  to  himfelf,  he  gives  a  correClion  of  his 
paralogifm,  which'  he  calls  a  correction  of  language. 
But  he  either  had  not  obferved  where  the  paralogifm 
lay,  or  would  not  let  himfelf  down  by  acknowledging 
a  miftake  in  what  he  wiftied  the  world  to  think  his  own 
calculus  (fluxions)  ;  lie  applied  the  correction  where  no 
fault  had  been  committed,  for  he  had  meafured  both 
the  centrifugal  force  and  the  folicitation  of  gravity  in  the 
fame  way,  but  had  applied  the  fluxionary  expreflion  to 
the  laft  and  not  to  the  firft,  and,  by  fo  doing,  he  com¬ 
pletely  deftroyed  all  coincidence  between  his  refult  and 
the  planetary  motions.  We  mention  this  inftance,  not 
only  as  a  caution  to  our  mathematical  readers,  but  alfo 
as  a  very  curious  literary  anecdote.  This  diflertation  of 
Leibnitz  is  one  of  the  moft  obfeure  of  his  obfeure  writ¬ 
ings,  but  deferves  the  attention  of  an  intelligent  and 
cnri®us  reader,  and  cannot  fail  of  making  an  indelible 
imprefiion  on  his  mind,  with  relation  to  the  modefty, 
candour,  and  probity  of  the  author.  It  is  preceded 
by  a  diflertation  on  the  fubjed  which  we  are  now 
entering  upon,  the  motion  of  proje&iles  in  a  refilling 
medium.  Newton’s  Principia  had  been  publifhed  a  few 
years  before,  and  had  been  reviewed,  in  a  manner  fhame- 
fully  flight,  in  the  Leipfic  ACts.  Both  thefe  fubjeCls 
make  the  capital  articles  of  that  immortal  work.  Mr 
Leibnitz  publifhed  thefe  diflertations,  without  (fays  he) 
having  feen  Newton’s  book,  in  order  to  Ihow  the  world 
that  he  had,  fome  years  before,  difeovered  the  fame 
theorems.  Mr  Nicholas  Fatio  carried  a  copy  of  the 
Principia  from  the  author  to  Hanover  in  1686,  where 
he  expeCted  to  find  Mr  Leibnitz  ;  he  was  then  abfent,; 
but  Fatio  faw  him  often  before  his  return  to  France,  in 
1687,  and  dees  not  fay  that  the  book  was  not  given  him. 
Read  along  with  thefe  diflertations  Dr  Keill’s  letter  to 
John  Bernoulli  and  others,  publifhed  in  the  Journal  Lite- 
raire  de  la  Hayee  1714,  and  to  John  Bernoulli  in  1719- 
Newton  has  been  accufed  of  a  fimilar  overfight  by 
John  Bernoulli,  (who  indeed  calls  it  a  miftake  in  prin¬ 


ciple)  in  his  Propofition  X.  Book  2,  on  the  very  fub*  10 
jeCt  we  are  now  confidering.  But  Dr  Keill  lias  fhown  ^ewto,l 
it  to  be  only  an  overfight,  in  drawing  the  tangent  on  foliar 
the  wrong  fide  of  the  ordinate.  For  in  this  very  pro.  cake  ky 
pofition  Newton  exhibits,  in  the  ftrideft  and  moft  beau-  Bernoulli, 
tiful  manner,  the  difference  between  the  geometrical 
and  algebraical  manner  of  confidering  the  fubjeCl  ;  and 
exprcfsly  warns  the  reader,  that  his  algebraical  fymbol 
exprefles  the  defleClion  only,  and  not  the  variation  of  it 
the  increment  of  the  ordinate.  It  is  therefore  in  the  But  falfely; 
laft  degree  improbable  that  lie  would  make  this  mif¬ 
take.  He  moft  exprefsly  does  not ;  and  as  to  the.  real 
miftake,  which  he  corrected  in  the  fecond  edition,  the 
•writer  of  this  article  has  in  his  pofleflion  a  manufeript 
copy  of  notes  and  illuftrations  on  the  whole  Principia, 
written  in  1 693  by  Dr  David  Gregory,  Savilian  profeffor 
of  aftronomy  at  Oxford,  at  the  defire  of  Mr  Newton, 
as  preparatory  for  a  new  edition,  where  he  has  rectified 
this  and  feveral  other  miftakes  in  that  work,  and  fays 
that  Mr  Newton  had  feen  and  approved  of  the  amend¬ 
ments.  We  mention  thefe  particulars,  bCcaufe  Mr  12 
Bernoulli  publifhed  an  elegant  diflertation  on  this  Infinccrity 
fubjed  in  the  Leipfic  Ada  in  1713;  in  which  he^^®"1?^ 
charges  Newton  {though  with  many  proteftations  of  t0  jstewcou, 
admiration  and  refpeCt)  with  this  miftake  in  principle; 
and  fays,  that  he  communicated  his  correction  to  Mr 
Newton  by  his  nephew  Nicholas  Bernoulli,  that  it 
might  be  correCled  in  the  new  edition,  which  he  heard 
was  in  the  prefs.  And  he  afterwards  adds,  that  it  ap¬ 
pears  by  fome  fheets  being  cancelled,  and  new  ones  fub- 
ftituted  in  this  part  of  the  work,  that  the  miftake  would' 
have  continued,  had  he  not  correCled  it.  We  would 
defire  our  readers  to  confult  this  diflertation,  which  io 
extremely  elegant,  and  will  be  of  fervice  to  us  in  this 
article  ;  and  let  them  compare  the  civil  things  which  is 
here  faid  of  the  vir  incomparabilis,  the  omni  laude  major , 
the  fummus  Newt  onus,  With  what  the  fame  author,  in’ 
the  fame  year,  in  the  Leipfic  ACls,  but  under  a  bor¬ 
rowed  name,  fays  of  him.  Our  readers  will  haver 
no  hefitation  in  aferibing  this  letter  to  this-  author. 

For,  after  praifmg  John  Bernoulli  as-  fummus  geometraT  / 

natus  ad  fummorum  geometrarum  paraloglfmos  corrigenda sy 
fummi  candoris  ut  et  modejlhs ,  he  betrays  himfelf  by  an* 
unguarded  warmth,  when  defending  J.  B;’s  demonftra- 
tion  of  the  inverfe  problem  of  centripetal  forces,  by 
calling  it  MEAM  demonjirationem . 

Let  our  readers  now  confider  the  fcope  and  inten¬ 
tion  of  this  diflertation  on  projcCliles,  and  j  udge  whether 
the  author’s  aim  was  to  inftruCl  the  world,  or  to  acquire 
fame,  by  correcting  Newton.  The  diflertation  does 
not  contain  one  theorem,  one  corollary,  nor  one  ftep  of 
argument,  which  is  not  to  be  found  in  Newton’s  firft. 
edition  ;  nor  has  he  gone  farther  than  Newton’s  Angle: 
propofition  the  Xth.  To  us  it  appears  an  exad  com¬ 
panion  to  his  propofition  on  centripetal  forces,  which  he 
boafts  of  having  firft  demonilrated,  although  it  is  in 
every  ftep  a  tranfeript  of  the  42d  of  the  ill  Book  of 
Newton’s  Principia,  the  geometrical  language  of  New¬ 
ton  being  changed  into  algebraic,  as  he  has  in  the  pre- 
fent  cafe  changed  Newton’s  algebraic  analyfis  into  a. 
very  elegant  geometrical  one. 

We  hope  to  be  forgiven  for  this  long  digreflion.  It- 
is  a  very  curious  piece  of  literary  hiftory,  and  fhows- 
the  combination  which  envy  and  want  of  honour¬ 
able  principle  had  formed  againft  the  reputation  of  our 

illuftriou^ 
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Illuftrloua  countryman;  and  we  think  it  our  duty  to  em¬ 
brace  any  opportunity  of  doing  it  juftice.— To  return 

to.  our  fubje& :  .  c 

Accurate  The  accurate  meafure  of  the  accelerative  power  of 
meafure  of  „ravity>  |3  the  fall  i6tV  feet,  if  we  meafure  it  by  the 
the  accele.  P  or  thc  ve/ocilv  0f  32^  feet  per  fecond,  if  we  take 

cr'oFJravb  the  velocity.  It  will  greatly  facilitate  calculation,  and 

ty.  ^  will  be  fufficiently  exaa  for  all  our  purpofes,  if  we  take 
16  and  32,  fuppofing  that  a  body  falls  I 6  feet  in  a  fe- 
cond,  and  acquires  the  velocity  of  32  feet  per  fec°nd. 
Then,  becaufe  thc  heights  are  as  the  fquares  of  the 
times,  and  as  the  fquares  of  the  acquired  velocities,  a 
body  will  fall  one  foot  in  one  fourth  of  a  fecond,  and  will 
*4  acquire  the  velocity  of  eight  feet  per  fecond.  o\v  e 
Central  ,}  cx  prefs  the  height  in' feet,  and  call  it  the  producing 
formulsede-  *  ,,  ^  velocity  in  feet  per  fecond,  and  call  it 

,3U!ed-  the  produced  velocity,  the  velocity  due  ;  and  /  the 
time  in  feconds.-We  (hall  have  the  following  formula 
which  are  of  eafy  recolleftion,  and  will  ferve,  without 
tables,  to  anfwer  all  queftions  relative  to  projectiles. 
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y  of  falling  from  this  height.  Then  find  the  time  a  of 
Ming  through  the  height  296  -f  *,  and  the  velocity  n 
acquired  by  this  fall.  The  time  of  deferring  the  296 
feet  will  be  z— y,  and  v  is  the  velocity  required. 

From  filch  examples,  it  is  eafy  to  fee  the  way  of  an- 
fwering  every  queftion  of  the  kind. 

Writers  on  the  higher  parts  of  mechanics  always  More  gene- 
compute  the  actions  of  other  accelerating  and  retarding  ™ ^rum- 
forces  by  comparing  them  with  the-  acceleiation  of 
gravity,  and  in  order  to  render  their  expreffions  more 
general,  ufe  a  fymbol,fuch  as  g  for  gravity,  leaving  the 
reader  to  convert  it  into  numbers.  Agreeably  to  thrv 
view,  the  general  formula:  will  (land  thus  : 


■gt. 


T.  v  =  Vlghy'ue.  v'2V'^V/^ 

tt  _ v 4. h  _  /li  =  /if 

IL  “  v  2/  v 
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I.  V  =8  Vh,-  8X4/,  =  3 
ii-  t  =  )  —  3  2 


III.  =0-  =  4* 


IV;  ,  =  ^,  =  i6.« 
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Examples  To  give  feme  examples  of  their  ufe,  let  it  be  requi- 

in  falling  red’_  To  find  the  time  of  falling  through  256  feet, 
botlic:*,  *  16  » 

Here  b  «  256,  =  l6>  and  T  =  A"‘ 


In  all  thefe  equations,  gravity,  or  its  accelerating 
power,  is  eflimated,  as  it  ought  to  be,  by  the  change 
of  velocity  which  it  generates  in  a  particle  of  matter  in 
an  unit  of  time.  But  many  mathematicians,  in  their 
invefligations  of  curvilineal  and  other  varied  motions, 
meafure  it  by  the  defle&ion  which  it  produces  in  this 
time  from  the  tangent  of  the  curve,  or- by  the  incre¬ 
ment  by  which  the  fpace  deferibed  in  an  unit  of  time 
exceeds  the  fpace  deferibed  in  the  preceding  unit.  This 
is  but  one  half  of  the  increment  which  gravity  would 
have  produced,  had  the  body  moved  through  the  whole 
moment  with  the  acquired  addition  of  velocity.  In  this 
fenfe  of  the  fymbol  g ,  the  equations  (land  thus  : 


f"T.  To  find  the  velocity  acquired  by  falling  four  fe- 
j  *  — -a  52X1=  128  feet  per  fecond. 

C0Ii  STo  find  the  velocity  acquired  by  falling  625  feet. 
1  a/A  —  2C  .  %\/h  =  200  feet  per  lecomi. 

16  *  4  To*  find  the  height  to  which  a  body  will  rife 

In  b°aie]  when  proieaed  with  the  velocity  of  56  feet  per  fecond, 
ordie Sleight  through  which  a  body  muft  fall  to  acquire 
this  velocity. 


I.  v  =  2  A/g  h  ,  =  2  gt 

u-  “Arr, 


and  «/h  — 


zVg 


V  =  56.§=7,  •  f  =  *’  =  49  feet. 


:  49  feet. 


3136 

or  56 1  =  3136  - 

T7  r.  Suppofe  a  body  projected  direftly  downwards 

%na^  wlth  the  velocity  of  10  feet  per  fecond;  what  will 

£ards  be  its  velocity  after  four  feconds  ?  In  four  feconds it 
will  have  acquired,  by  the  aftion  of  gravity,  the  velo- 
city  of  4  X  32,  or  128  feet,  and  therefore  its  whole  ve¬ 
locity  will  be  138  feet  per  fecond. 

6.  To  find  how  far  it  will  have  moved,  compound  its 
motion  of  projeaion,  which  will  be  40  feet  in  four  fe¬ 
conds,  with  the  motion  which  gravity  alone  would  have 
given  it  in  that  time,  which  is  256  feet ;  and  the  whole 

motion  will  be  296  feet.  , 

7.  Suppofe  the  body  proje&ed  as  already  mentioned, 
and  that  it  is  required  to  determine  the  time  it  will  take 
to  go  296  feet  downwards,  and  the  velocity  it  will  have 

^md  the  height  x,  through  which  it  muft  fall  to  ac- 
^uire  the  velocity  of  proje&ion,  10  feet,  and  the  time 
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It  is  alfo  very  ufual  to  confider  the  accelerating  forc€ 
of  gravity  as  the  unit  of  companfon.  'I  his  renders  thc 
expreffions  much  more  fimple.  In  this  way,  v  expreffe* 
not  the  velocity,  but  the  height  neceffary  foi_acquiring 
it,  and  the  velocity  itfelf  is  expreffed  by  \/  vr  To  re¬ 
duce  fuch  an  expreffion  of  a  velocity  to  numbers,  we 
muft  multiply  it  by  \/T~g>  or  by  2</J~9  according  as 
we  make  g  to  be  the  generated  velocity,  or  the  fpace 
fallen  through  in  the  unit  of  time. . 

This  will  fulfice  for^he  perpendicular  afeents  or  de-B-vhe* 
feents  of  heavy  bodies,  and  we  proeeed  to  confider  their 
motions  when  projefted  obliquely.  The  circumftance  0Dli(i 
which  renders  this  an  interelling  fubje&,  is,  that  the 
flight  of  cannon  fhot  and  fhells  are  inftances  of  fuch 
motion,  and  the  art  of  gunnery  mirft  in  a  great  mea¬ 
fure  depend  on  this  do&rine. 

Let  a  body  B  (fig.  2.),  be  proje&ed  in  any  direc¬ 
tion  BC,  not  perpendicular  to  the  horizon,  and  with 
any  velocity.  Let  AB  be  the  height  producing  this 
velocity  ;  that  is,  let  the  velocity  be  that  which  a  heavy 
body  would  acquiie  by  falling  freely  through  AB.  It 
js  required  to  determine  the  path  of  the  body,  and  all 
the  circumftances  of  its  motion  in  this  path  ? 

1.  It  is  evident,  that  by  the  continual  a&ion  of  gva- 
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vity,  the  body  will  be  continually  defleCted  from  the 
line  BC,  and  will  defcribe  a  curve  line  BVG,  concave 
towards  the  earth. 

2.  This  curve  line  is  a  parabola,  of  which  the  verti¬ 
cal  line  ABE  is  a  diameter,  B  the  vertex  of  this  dia¬ 
meter,  and  BC  a  tangent  in  B. 

Through  any  two  points  V,  G  of  the  curve  draw 
VC,  GH  parallel  to  AB,  meeting  BC  in  C  and  H, 
and  draw  VE,  GK  parallel  to  BC,  meeting  AB  in  E, 

K.  It  follows,  from  the  compofition  of  motions,  that 
the  body  would  arrive  at  the  points  V,  G  of  the  curve 
in  the  fame  time  that  it  would  have  uniformly  defcribed 
BC,  BH,  with  the  velocity  of  projection  ;  or  that  it 
would  have  fallen  through  BE,  BK,.with  a  motion  uni¬ 
formly  accelerated  by  gravity  ;  therefore  the  times  of 
defcribing  BC,  BH,  uniformly,  are  the  fame  with  the 
times  of  falling  through  BE,  BK.  But,  becaufe  the 
motion  along  BH  is  uniform,  BC  is  to  BH  as  the  time 
of  defcribing  BC  to  the  time  of  defcribing  BH,  which 
we  may  exprefs  thus,  BC  :  BH  =  T,  BC :  T,  BH,  =r 
T,  BE  :  T,  BK.  But,  becaufe  the  motion  along  BK 
is  uniformly  accelerated,  we  have  BE  :  BK  =  T  2, 
BE  :  T  %  BK,  =  BC  2  :  BH*,  =  EV  1  :  KG  *  ; 
therefore  the  curve  BVG  is  fuch,  that  the  abfciffas  BE, 
BK  are  as  the  fquares  of  the  correfponding  ordinates 
EV,  KG  ;  that  is,  the  curve  BVG  is  a  parabola,  and 
BC,  parallel  to  the  ordinates,  is  a  tangent  in  the 
point  B. 

3.  If  through  the  point  A  there  be  drawn  the  ho¬ 
rizontal  line  AD  dy  it  is  the  dixeCtrix  of  the  para¬ 
bola. 

Let  BE  be  taken  equal  to  AB.  The  time  of  falling 
through  BE  is  equal  to  the  time  of  falling  through 
AB  ;  but  BC  is  defcribed  with  the  velocity  acquired  by 
falling  through  AB  r  and  therefore  by  n°  4.  of  per¬ 
pendicular  defeents,  BC  is  double  of  AB,  and  EV  is 
double  of  BE  ;  therefore  EV  2  =:  4  BE  %  —  4  BE  X 

AB,  =  BE  X  4  AB,  and  4  AB  is  the  parameter  or 
latus  rtttum  of  the  parabola  BVG,  and  AB  being  one- 
fourth  of  the  parameter,  AD  is  the  directrix. 

4.  The  times  of  defcribing  the  different  arches  BV, 
VG  of  the  parabola  are  as  the  portions  BC,  BH  of 
the  tangent,  or  as  the  portions  AD,  A  d  of  the  direc¬ 
trix,  intercepted  by  the  fame  vertical  lines  AB,  CV, 
HG  ;  for  the  times  of  defcribing  BV,  BVG  are  the 
fame  with  thofeof  defcribing  the  correfponding  parts  BC, 
BH  of  the  tangent,  and  are  proportional  to  thefe  parts, 
becaufe  the  motion  along  BH  is  uniform  ;  and  BC, 
BH  are-  proportional  to  AD,  A  d. 

Therefore  the  motion  eftimated  horizontally  is  uni¬ 
form. 

5.  The  velocity  in  any  point  G  of  the  curve  is  the 
fame  with  that  which  a  heavy  body  would  acquire  by 
falling  from  the  direCtrix  along  d  G.  Draw  the  tangent 
GT,  cutting  the  vertical  AB  in  T  ;  take  the  points  ar 
/,  equidiftant  from  A  and  d9  and  extremely  near  them, 
and  draw  the  verticals  ab,fg ;  let  the  points  a , /,  con¬ 
tinually  approach  A  and  dy  and  ultimately  coincide 
with  them.  It  is  evident  that  B  b  will  ultimately  be  to 
g  G,  in  the  ratio  of  the  velocity  at  B  to  the  velocity  at 
G  ;  for  the  portions  of  the  tangent  ultimately  coincide 
with  the  portions  of  the  curve,  and  are  defcribed  in 
equal  times  ;  but  B  b  is  to  g  G  as  BH  to  TG  :  there¬ 
fore  the  velocity  at  B  is  to  that  at  G  as  BH  to  TG. 
But,  by  the  properties  of  the  parabcJa,  BH  *  i6  W 
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TG  *  as  AB  to  d  G  ;  and  AB  is  to  JG  as  the  fquare 
of  the  velocity  acquired  by  falling  through  AB  to  the 
fquare  of  the  velocity  acquired  by  falling  through  dO; 
and  the  velocity  in  BH,  or  in  the  point  B  of  the  para¬ 
bola,  is  the  velocity  acquired  by  falling  along  AB  ; 
therefore  the  velocity  in  TG,  or  in  the  point  G  of 
the  parabola,  is  the  velocity  acquired  by  falling  along 

d  G. 

Thefe  few  fimple  propofitions  contain  all  the  theory  T-he  para- 
of  the  motion  of  projectiles  in  vacuo,  or  independent  boHc 
on  the  refiflance  of  the  air  ;  and  being  a  very  eafy  and  ous^but  ©£ 
neat  piece  of  mathematical  philofophy,  and  conne&ed  little  ufe  in 
with  very  intereffing  praCtice,  and  a  very  refpeCtable  pra&icc. 
profeflion,  they  have  been  much  commented  on,  and 
have  furnifhed  matter  for  many  fplendid  volumes.  But 
the  air’s  refiftance  occafions  fuch  a  prodigious  diminu¬ 
tion  of  motion  in  the  great  velocities  of  military  pro- 
jeCliles,  that  this  parabolic  theory,  as  it  is  called,  is 
hardly  of  any  ufc.  A  mufket-ball,  difeharged  with  the 
ordinary  allotment  of  powder,  iffues  from  the  piece 
-with  the  velocity  of  1670  feet  per  fecond  :  this  velo¬ 
city  would  be  acquired  by  falling  from  the  height  of 
eight  miles.  If  the  piece  be  elevated  to  an  angle  of 
45°,  the  parabola  fhouldbe  of  fuch  extent  that  it  would 
reach  1 6  miles  on  the  horizontal  plain ;  whereas  it 
does  not  reach  much  above  half  a  mile.  Similar  de¬ 


ficiencies  are  obferved  in  the  ranges  of  cannon  fhot. 
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We  do  not  propofe,  therefore,  to  dwell  much  on  this  A  {horc 
theory,  and  fhall  only  give  fuch  a  fynoptica!  view  of  it  v*aw  °f 
as  (hall  make  our  readers  underhand  the  more  general 
circumflances  of  the  theory,  and  be  mailers1  of  the  lan¬ 
guage  of  the  art. 

Let  OB  (fig.  3.)  be  a  vertical  line.  About  the  pJatc 
centres  A  and  B,  with  the  diffance  AB,  defcribe  the  ccccxvrrw 
femicircles  ODB,  AHK,  and  with  the  axis  AB,  and 
femiaxis  GE,  equal  to  AB,  defcribe  the  femi-ellipfe 
AEB  :  with  the  focus  B,  vertex  A,  diameter  AB, 
and  tangent  AD,  parallel  to  the  horizon,  defcribe  the 
parabola  APS. 

Let  a  body  be  proje&ed  from  B,  in  any  direction 
BG,  with  the  velocity  acquired  by  falling  thrbugh  AB. 

By  what  has  already  been  demonffrated,  it  will  defcribe 
a  parabola  BVPM.  Then, 

1.  AD L  parallel  to  the  horizon  is  the  directrix  of 
every  parabola  which  can  be  defcribed  by  a  body  pro¬ 
jected  from  B  with  this  velocity.  This  is  evident. 

2.  The  femicircle  AHK  is  the  locus  of  all  the  foci' 
of  thefe  parabolas  :  For  the  diffance  BH  of  a  point  B 
of  any  parabola  from  the  direCtrix  AD  is  equal  to  its 
diffance  BF  from  the  focus  F  of  that  parabola  ;  there¬ 
fore  the  foci  of  all  the  parabolas  which  pa£s  through 
B,  and  have  AD  for  their  dire&rix,  muff  be  in  the  cir¬ 
cumference  of  the  circle  which  has  AB  for  its  radius, 
and  B  for  its  centre. 

3.  If  the  line  of  dire&ion  BC  cut  the  upper  femi¬ 

circle  in  C,  and  the  vertical  line  CF  be  drawn,  cutting' 
the  lower  femicircle  in  F,  F  is  the  focus  of  the  para¬ 
bola  BVPM,  defcribed  by  the  body  which  is  proje&ed 
in  the  direction  BC,  with  the  velocity  acquired  by  fall¬ 
ing  through. BA:  for  drawing  AC,  BF,  it  is  evident 
that  ACFB  is  a  rhombus,  and  that  the  angle  ABF  is 
bife&ed  by  BC,  and  therefore- the  focus  lies,  in  the  line 
BF ;  but  it  alfo  lies  in  the  circumference  AFK,  and  ' 
therefore  in  F.  i 

If  C  is  in  the  upper  quadrant  of  ODB,  F  15  in  the 

rpp.e-r  • 
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upper  quadrant  of  AFK ;  and  If  C  be  in  the  lower 
.quadrant  of  ODB  (as  when  BC  is  thehne  of  dneftj) 
then  the  focus  of  the  correfponding  parabola  B  v  M 
in  the  lower  quadrant  of  AHK,  as  at/. 

7  The  ellipfis  AEB  is  the  locus  of  the  vertex  of 
all  1-he  parabolas,  and  the  vertex  V  of  any  one  of  them 
BVPM  is  in  the  interfe&ion  of  this  ellipfis  with  t  e 
vertical  CF  :  for  let  this  vertical  cut  the  horizontal 
lmes  AD,  GE,  BN,  in  e,  N.  Then  it  is  plain  that 
N  x  is  half  of  N  *,  and  *  V  is  half  of  C  « 5  therefore  NV 
is  half  of  NC,  and  V  is  the  vertex  of  the  axis. 

If  the  focus  is  in  the  upper  or  lower  quadrant  of  the 
circle  AHK,  the  vertex  is  in  the  upper  or  the  lower 

quadrantdrt  ^  ^  througi1  the  focus  of  any  one 

of  the  parabolas,  fuch  as  BVM,  cutting  the  parabo  a 
APS  in  P,  the  parabola  BVM  touches  the  parabola 
APS  in  P  :  for  drawing  P  *  *  parallel  to  AB,  cutting 
the  direarix  0*  of  the  parabola  APS  m  «, ,  mid  the 
direftrix  AL  of  the  parabola  BVM  m  <t,  then  PB-I  > 
re-RA  -  AO,  =  therefore  P  ana 

■the  poinT  pis’  in  the  parabola  BVM.  Alfo  the  tan- 


C  T  I  L  E  s. 

M  F/  is  perpendicular  to  BM,  and  Cc  to  At,  and 
the  arches  C  /,  et  are  equal  5  and  therefore  the  angles 
CBf,  tB(  are  equal. 

-  Thus  we  have  given  a  general  view  ol  the  iubjett, 
which  (hows  the  connexion  and  dependence  of  every 
circumftance  which  can  influence  the  refult ;  for  it  is  evi¬ 
dent  that  to  every  velocity  of  projection  there  belongs 
a  fet  of  parabolas,  with  their  direaions  and  ranges ; 
and  every  change  of  velocity  has  a  line  AB  correfpond¬ 
ing  to  it,  to  which  all  the  others  are  proportional.  At 
the  height  neceflary  for  acquiring  any  velocity  lncrea- 
fes  or  dimini  (lies  in  the  duplicate  proportion  of  that 
velocity,  it  is  evident  that  all  the  ranges  with  given  ele¬ 
vations  will  vary  in  the  fame  proportion,  a  double  ye- 
locity  giving  a  quadruple  range,  a  triple  velocity  giving 
a  noncuple  range,  &c.  And,  on  the  other  hand,  when 
the  ranges  are  determined  beforehand  (which  is  the 
ufual  cafe),  the  velocities  are  in  the  fubduplicate  pro¬ 
portion  of  the  ranges.  A  quadruple  range  will  require 
a  double  velocity,  &c. 


Z  &  rV  5  .he  p.»bol»  BVM.  Alfo  .he  S  0»  t 

the  angle  h  PB  ;  theretore  the  wo  p^  5  the  mark  w;th  a  determined  vdocity.  Lnner. 

,e  muft  obferve,  that  this  theory  is  of  little  la- 


IUC  ctugiv.  -  J.  ^  ,  -  ,  .  T3 

common  tangent,  touch  each  other  mf 

Cor  All  the  parabolas  which  can  be  deferibed  by 
abody  projected  from  B,  with  the  velocity  acquired 
by  falling  through  AB,  will  touch  the  concavity  of  the 
parabola  APS,  and  lie  wholly  within  it. 

1  6.  P  is  the  moft  diftant  point  of  the  line  BP  which 
ran  be  hit  by  a  body  projefted  from  B  with  the  velocity 
acquired  by  falling  'through  AB.  For  if  the  direftion 
is  more  elevated  than  BC,  the  focus  of  the  parabola  de- 
feribed  by  the  body  will  lie  between  F  and  A,  and  the 


But  we  mult  uuiurc,  — . -j  r 

vice  for  directing  us  in  the  praftice  of  cannonading. 
Here  it  is  neceifary  to  come  as  near  as  wc  can  to  the 
obie£t  aimed  at,  and  the  hurry  offemce  allows  no  time 
for  geometrical  methods  of  pointing  the  piece  after 
each  difeharge.  The  gunner  either  points  the  cannon 
direCtly  to  the  objea,  when  within  200  or  300  yards 
of  it,  in  which  cafe  he  is  faid  to  (hoot  point  Hank 
f pointer  an  blanc,  i.  e.  at  the  white  mark  m  the  middle 


feribed  by  the  body  will  lie  between  F  and  A,  ana  me  <P™"ZZLSct)  ;  or,  if  at  a  greater  diftance,  he 
parabola  will  touch  APS  in  fome  point  between  an  S  |  0f  ]ds  judgment  the  defleftion  cor- 

A;  and  being  wholly  within  the  parabo  a  APS  it  “  hls  diftance,J  aIfd  points  the  cannon  ac- 

muft  cut  the  line  BP  m  fome  point  w  hin  H  The  refponding  ^  ^  ^  ^  a;ded  by  ^  greater  thicknels 
fame  thing  may  be  fhown  when  the  direaion  1  ^  ,Je  breech  of  a  piece  of  ordnance.  Or,  laftly,  when 

APS  »  .he  .0™  of  .he  ’ t 3f' 

ranges  on  any  plane.  BP.  BS,  &c.  and  no  point  y.ng  fc>  the  |hot  difehuged  with  a  fmdl 

without  this  parabola  can  be  Itruck.  .  -  f  t}lat  ;t  drop3  into  the  enemy’s  poft,  and  bounds 

8.  The  greateft  range  on  any  plane  BP  is  produced  force,  to  tnat  t  P  „  x  r  ^  „„nnPr  ;s  dl. 

r  j.* _ rbe  amrle  OBP 


o.  I  lie  Picait.it  ^“5^  — j  r  .  /-.tj-d 

when  the  line  of  direaion  BC  bifeCls  the  angle  OBP 
formed  by  that  plane  with  the  vertical :  for  the  para¬ 
bola  deferibed  by  the  body  m  this  cafe  touches  APS  in 
P,  and  its  focus  is  in  the  line  BP ,  and  therefore  the 
tangent  BC  bifeas  the  angle  OBP. 

Cor.  The  greateft  range  on  a  horizontal  plane  is 

made  with  an  elevation  of  45  °. 

o.  A  point  M  in  any  plane  BS,  lying  between  B  and 
S,  may  be  (truck  with  two  directions,  BC  and  Be ; 
and  thefe  direaions  are  equidiftaut  from’  the  direaion 
B  t,  which  gives  the  greateft  range  on  that  plane  :  tor 
if  about  the  centre  M,  with  the  diftance  ML  from  the 
direarix  AL,  we  deferibe  a  circle  LF/,  it  will  cut  the 
circle  AHK  in  two  points  F  and/,  which  are  evident¬ 
ly  the  foci  of  two  parabolas  BVM,  B  ti  M,  having  the 
direarix  AL  and  diameter  ABK.  The  interferon 
of  the  circle  ODB,  with  the  verticals  FC,  fc,  deter¬ 
mine  the  direaions  BC,  B  e  of  the  tangents  Draw 
A  t  parallel  to  BS,  and  join  /  B,  Cc,  Ff;  then  OB  t 
—  1  OBS,  and  B  t  is  the  dire&ion  which  gives  the 
greateft  range  on  the  plane  BS  :  but  becaufe  F/  is  a 
qhord  of  the  circles  deferibed  round  the  centres  B  and 


along  the  line.  In  all  thefe  fervices  the  gunner  is  di- 
reaed  entirely  by  trial,  and  we  cannot  fay  that  this  pa¬ 
rabolic  theory  can  do  him  any  fervice. 

The  principal  ufe  of  it  is  to  direathe  bombardier  in 
throwing  fhells.  With  thefe  it  is  propofed  to  break 
down  or  fet  fire  to  buildings,  to  break  through  the 
vaulted  roofs  of  magazines,  or  to  intimidate  and  kill 
troops  by  burfting  among  them.  Thefe  objeas  are  al¬ 
ways  under  cover  of  the  enemy’s  works,  and  cannot  be 
touched  by  a  direa  (hot.  The  bombs  and  carcaffes  are 
therefore  thrown  upwards,  fo  as  to  get  over  the  de¬ 
fences  and  produce  their  effeft.  - 

Thefe  fhells  are  of  very  great  weight,  frequently  e.  - 
ceeding  200  lbs.  The  mortars  from  which  they  are 
difeharged  muft  therefore  be  very  ftrong,  that  they  may 
refift  the  explofion  of  gunpowder  which  is  neceflary  for 
throwing  fuch  a  mafs  of  matter  to  a  diftance  ;  they  are 
confidently  unwieldy,  and  it  is  found  moft  convenient 
to  make  them  almoft  a  folid  and  immoveable  lump.  Very 
little  change  can  be  made  in  their  elevation,  and  there¬ 
fore  their  ranges  are  regulated  by  the  velocities  given  to 
the  Ihell.  Thefe  again  are  produced  by  the  quantities 
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tft  powder  in  the  charge ;  and  experience  (confirming 
the  bell  theoretical  notions  that  we  can  form  of  the 
fubje&)  has  taught  us,  that  the  ranges  are  nearly  pro¬ 
portional  to  the  quantities  of  powder  employed,  only 
not  increafing  quite  fo  faft.  This  method  is  much  ea- 
fier  than  by  differences  of  elevation  ;  for  we  can  fele£l 
the  elevation  which  gives  the  greateft  range  on  the 
given  plane,  and  then  we  are  certain  that  we  are  em¬ 
ploying  the  fmalleft  quantity  of  powder  with  which  the 
fervice  can  be  performed  :  and  we  have  another  advan¬ 
tage,  that  the  deviations  which  unavoidable  caufes  pro¬ 
duce  in  the  real  directions  of  the  bomb  will  then  pro¬ 
duce  the  fmalleft  poflible  deviation  from  the  intended 
range.  This  is  the  cafe  in  moft  mathematical  maxima. 
The  mov-  ^-!1  !n^tary  projectiles  the  velocity  is  produced  by 
ing  force  the  explofion  of  a  quantity  of  gunpowder  ;  but  in  our 
in  theo:y  theory  it  is  conceived  as  produced  by  a  fall  from  a  ce in¬ 
different  ta|n  height,  by  the  proportions  of  which  we  can  accu- 
i^praCbce  lately  determine  its  quantity.  Thus  a  velocity  of  1 600 
1  P  a  feet  per  fecond  is  produced  by  a  fall  from  the  height  of 
40,000  feet  or  1333  yards. 

Plate  The  height  CA  (fig.  4.)  for  producing  the  velocity 
~  ccccxvii.  of  projection  is  called,  in  the  language  of  gunnery,  the 
IMPETUS.  We  fhall  exprefs  it  by  the  fyiubol  h . 

The  diftance  AB  to  which  the  flicll  goes  on  any 
plane  AB  is  called  the  amplitude  or  the  range  r. 

The  angle  DBA,  made  by  the  vertical  line  and  the 
plane  AB,  may  be  called  the  angle  of  position  of  that 
.  plane,  p.  t 

*  .  The  angle  DAB,  made  by  the  axis  or  direction  of 

the  piece,  and  the  direction  «f  the  objeCt,  may  be  call¬ 
ed  the  angle  of  elevation  of  the  piece  above  the 
plane  AB,  e . 

The  angle  ZAD,  made  by  the  vertical  line,  and  the 
direction  of  the  piece,  may  be  called  the  zenith  dif¬ 
tance,  a..  .  . 

The  relations  between  all  the  circumftances  of  velo¬ 


city,  diftance,  pofitroo,  elevation,  and  time,  may  be  11V  v 
eluded  in  the  following  propofitions.  ^  .  ■  *s 

I.  Let  a  {hell  be  projected  from  A,  with  the  velocity  Relations 
acquired  by  falling  through  CA,  with  the  intention  of  between 
hitting  the  mark  B  fituated  in  the  given  line  AB.  t]?c  v^.°- 
.  Make  ZA  =  4AC,  and  draw  BD  perpendicular  to^J.e^c; 
the  .horizon.  Defcribe  on  ZA  an  arch  of  a  circle 
ZDA,  containing  an  angle  equal  to  DBA,  and  draw 
AD  to  the  interfeCtion  of  this  circle  with  DB  ;  then 
will  a  body  projected  from  A,  in  the  direction  AD, 
with  the  velocity  acquired  by  falling  through  CA,  hit 
the  mark  B. 

For,  produce  CA  downwards,  and  draw  BF  parallel 
to  AD,  and  draw  ZD.  It  is  evident  from  the  con- 
ftruCtion  that  AB  touches^  the  circle  in  B,  and  that  the 
angles  ADZ,  DBA,  are  equal,  as  alfo  the  angles 
AZD,  DAB  *  therefore  the  triangles  ZAD,  ADB 
arc  fimilar. 

Therefore  BD  ;  DA=BA  :  AZ* 

And  DA’-BDXAZ; 

Therefore  BF2c=  AFxAZ,= AFX4AC. 

Therefore  a  parabola,  of  which  AF  is  a  diameter,  and 
AZ  its  parameter,  will  pafs  through  B,  and  this  pa^* 
rabola  will  be  the  path  of  the  (hell  projected  as  already 
mentioned. 

Remark .  When  BD  cuts  this  circle,  it  cuts  it  in 
two  points  D,  d ;  and  there  are  two  directions  which 
will  folve  the  problem.  If  B  D'  only  touches  the  cir¬ 
cle  in  D',  there  is  but  one  direction,  and  AB'  is  the 
greateft  poffible  range  with  this  velocity.  If  the  verti¬ 
cal  line  through  B  does  not  meet  the  circle,  the  problem 
is  impofiible,  the  velocity  being  too  fmall.  When  B'D' 
touches  the  circle,  the  two  directions  AD'  and  A  a 
coalefce  into  one  direction,  producing  the  greateft  range* 
and  bifeCting  the  angle  Z AB  ;  and  the  other  two  direc¬ 
tions  AD,  Ad,  producing  the  fame  range  AB,  are  equi- 
diitant  from  AD',  agreeably  to  the  general  propofition. 


It  is  evident  that  AZ  i  AD  =  S,ADZ  :  S,AZD,  —  S,DBA  ;  S,DAB,  — S,/  :  S,  <? 

And  AD  :  DB  =  S,DB A  i  S,DAB,=l  S,pi8,e 

And  DB  :  AB  =  S,DAB  :  S,ADB,=  S,e:b,z 

Therefore  AZ  s  AB  =  Sl,  p  X  S,  *  :  S\  e  XS,  *  ;  =  Sx,p  X  S,  e  XS,  * 

Or  4 /6  :  r  =:  S2,  /> :  S,  fXS,  a,  and  4/6XS,  e  XS,  azrrXS  ,p 

Hence  we  obtain  the  relations  wanted. 


Thus  hi 


'XS \p 


16 

To  calcu¬ 
late  the 
time  of 
frght. 


And  S,  2 


4S,eXS,:s‘ 
rX S  *p 


.  4^>XS  ?XS>» 

and  rzz  — - - - 

S  x,p 

r  X  S  \p> 


and  S,ezz 


4/&XS,  e  '  4/jXS,s 

The  only  other  circurnftance  in  which  vve  are  intereft- 
ed  is  the  time  of  the  flight.  A  knowledge  of  this  is 
neceffary  for  the  bombardier,  that  he  may  cut  the  fur.es 
of  his  Ihells  to  fuch  lengths  as  that  they  may  burft  at 
the  very  ip  ft  ant  of  their  hitting  the  mark. 

Now  AB  :  DB  =  Sin,  ADB  :  Sin,  DAB,  =  S,  z  : 

S,  e,  and  DBs..^--  But  the  time  of  the  flight  is 
S,  2» 

the  fame  with  the  time  of  falling  through  DB,  and  1 6 

feet :  DB=  x"  :  t'\  Hence  * »  and  we  have 

I  Oo,  z 

the  following  eafy  rule.  . 

From  the  fum  of  the  logarithms  of  the  range,  and  ot 
the  fme  of  elevation,  fubtraCl  the  fum  of  the  logarithms 
of  1 6,  and  of  the  fine  of  the  zenith  diftance,  half  the 
remainder  is  the  logarithm  of  the  time  in  feconds. 
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This  becomes  ftill  eafier  in  praCtice  ;  fbr  the  mortar 
fhould  be  fo  elevated  that  the  range  is  a  maximum  :  ih 
which  eafe  AB  =  DB,  and  then  half  the  difference  of 
the  logarithms  of  AB  and  of  1 6  is  the  logarithm  of  the 
time  in  feconds.  ,27 

Such  are  the  deductions  from  the  general  propofitions  The  theory 
which  conftitute  the  ordinary  theory  of  gunnery.  It  of  gunnery 
remains  to  compare  them  with  experiment.  compared 

In  fuch  experiments  as  can  be  performed  with  great 
accuracy  in  a  chamber,  the  coincidence  is  as  great  as 
can  be  wifhed.  A  jet  of  water,  or  mercury,  gives  us 
the  fineft  example,  becaufe  we  have  the  whole  parabola 
exhibited  to  us  in  the  fimultaneous  places  of  the  fwC- 
ceeding  particles.  Yet  even  in  thefe  experiments  a  de¬ 
viation  can  be  obferved.  When  the  jet  is  made  On  a 
horizontal  plane, and  the  curve  carefully  traced  on  a  per¬ 
pendicular  plane  held  clofe  by  it,  it  is  found  that  the 
diftance  between  the  higheft  point  of  the  curve  and  the 
mark  is  lefs  than  the  diftance  between  it  and  the  fpout, 
and  that  the  defeending  branch  of  the  curve  is  more 
perpendicular  than  the  afeending  branch.  And  this 
difference  is  more  remarkable  as  the  jet  is  made  with 
3  Z  •  greater 


greater  velocity,  and  readies  to  a  greater  diftance.  This^ 
is  evidently  produced  by  the  reffftance  of  the  air,  which 
dfrnimfhes  the  velocity,  without  affe&ing  the  gravity  of 
the  pioje&ile.  It  is  ftill  more  fenfible  in  the  motion  of 
bombs*  Thefe  can  be  traced  through  the  air  by  the 
light  of  their  fuzes  ;  and  we  fee  that  their  higheft  point 
is  always  much  nearer  to  the-  mark  than  to  the  mortar 
on  a  horizontal  plane.  < 

The  greateft  horizontal  range  on  this  plane  mania 
be  when  the  elevation  is  45 It  is  always  found  to  be 

much  lower.  r 

The  ranges  on  this  plane  fliould  be  as  the  nnes  ot 

twice  the  elevation. 

A  ball  difcharged  at  the  dev.  1  5'  ranged  448  yard's 

at  9.45  33° 

It  fhould  have  ranged  by  theory  241 

The  rancre  at  an  elevation  of  45 °  ihould^be  twice  the 
impetus.  Mr  Robins  found  that  a  mufket-ball,  difchar¬ 
ged  with  the  ufual  allotment  of  powder,  had  the  velo¬ 
city  of  17GO  feet  in  a  fecond.  I  his  requires  a  fall  of 
45156  feet,  and  the  range  fhould  be  90312,  or  17^ 
miles;  whereas  it  does  not  much -exceed  half  a  mile.  A 
24  pound  ball  difcharged.  with  16  pounds  of  powder 
fhould  range  about  16  miles  ;  whereas  it  is  geneially 
aS  (hort  of  3  miles. 

This  com-  Sllch  faffs  (how  incontrovertihly  how  deficient  the 
ParIfon,  parabolic  theory  is,  and  how  unfit  for  dirc&ing  the 
deficiency  of pradiee  of  the  artfflerift.  A  very  Ample  confidcration 
the  theory,  is  fnffifient  for  rendering  this  obvious  to  the  molt  iimn- 
fh-u&ed.  The  reffftance  of  the  air  to  a  very  light  body 
may  greatly  exceed  its  weight.  Any  one  will  feel  this 
in  trying  to  move  a  fan  very  rapidly  through  the  air  ; 
therefore  this  refiltanee  would  occafion  a  greater  devia¬ 
tion  from  uniform  motion  than  gravity  would  in  that 
body .  Its  path,  therefore,  through  the  air  may  differ 
more  from  a  parabola  than  the  parabola  itfelf  deviates 
from  the  ftraight  line. 

It  is  for  fuch  cogent  reafons  that  we  prefume  to  fay, that 
the  voluminous  treatifes  which  have  been  publifhed  on  tnrs 
fubjeft  are  nothing  but  ingenious  amufements  for  young 
/  mathematicians.  i<ewT  penons  who  have  been  much  engag¬ 

ed  in  the  ftudy  of  mechanical  philofophy  have  miffed  this 
opportunity  in  the  beginning  of  their  ftudies*  ThefubjeA 
ps  eafy.  Some  property  of  the  parabola  occurs,  by  which 
they  can  give  a  neat  and  fyftematic  folution  of  all  the  que¬ 
stions  ;  and  at  this  time  of  ffudy  it  feems  a  coniiderable 
eilay  of  ikill.  They  are  tempted  to  write  a  book  on 
the  fubjeft ;  and  it  finds  readers  among  other  young 
mechanicians,  and  employs  all  the  mathematical  know¬ 
ledge  that  moft  of  the  young  gentlemen  of  the  military 
profeffion  are  poffeffed  of.  But  thefe  performances  de- 
ferve  little  attention,  from  the  pra&ical  artillerift.  All 
that  feems  pofhble  to  do  for  lus  education  is,  to  multi¬ 
ply  judicious  experiments  on  real  pieces  of  ordnance, 
with  the  charges  that  are  ufed  in  a&ual  fervice,  and 
to  furnifti  him  with  tables  calculated  from  fuch  experi¬ 
ments.  . 

Thefe  observations  will  ferve  to  juftify  us  for  having 
given  fo  concife  an  account  of  this  do&rine  of  the  para- 
5  bolic  flight  of  bodies.  .  ... 

Caules  of  But  it  is  the  bufipefs  of  a  philofoplier  to  inquire  into 
this  dcfici-  the  caufcs  ‘  of  fuch  a  prodigious  deviation  from  a  well 
ency,  founded  theory,  and  having  difeovered  them,  to  afeer- 
tain  precifely  the  deviations  they  occafion.  Thus  we  ihall 
obtain  another  theory,  either  in  the  form  of  the  parabolic. 


theory  correded,  or  as  a  fubjed  of  independent  difeuf- 
fion.  This  we  {hall  now  attempt.  .  30 

The  motion  of  projediles  is  performed  in  the  atmo*Effc&  of 
fphere.  The  air  is  difplaced>  or  put  in  motion.  What- the  auu^ 
ever  motion  it  acquires  muff  be  taken  from  the  bullet. 

The  motion -communicated  to  the  air  muff  be  in  the  pro¬ 
portion  of  the  quantity  of  air  put  in  motion,  and  of  the 
velocity  communicated lo  it.  II,  therefore,  the  difplaced 
air  be  always.  ftmthicly  dijpla.ee  dy  whatever  be  the  velo¬ 
city  of  the  bullet,  the  motion*  communicated  to  it,  and 
loll  bv  the  bullet,  muff  be  proportional  to  the  fquare  of 
the  velocity  of  the  bullet  and  to  the  denlity-  of  the  air 
jointly.  Therefore  the  diminution  of  its  motion  muff.be 
greater  when  the  motion  itfelf  is  greater,  and  in  the 
very  great  velocity  of  {hot  and  (hells  it  mull  be  prodi¬ 
gious.  It  appears  from  Mr  Robins's  experiments  that 
a  globe  of  4r  inches  in  diameter,  moving  with  the  velo- 
city  of  25  feet  in  a  fecond.  fullained  a  refinance  of  315 
trrains,  nearly  \  of  an  ounce.  Suppofe  this  ball  to  move. 

800  feet  in  a  fecond,  that  is  32  times  falter,  its  refill- 
ance  would  be  32X32  times  i  of  an  ounce,  or  768  oun¬ 
ces  or  48  pounds.  *  This  is  four  times  the  weight  of  a 
ball  of  caff  iron  of  this  diameter  ;  and  if  the  initial  ve¬ 
locity  had  been  1600  feet  per  fecond,  the  refiltanee 
would  be  at  lead  16  times  the  weight  of  the  ball.  It 
is  indeed  much  greater  than  this.  .  31 

This  refiltanee,  operating  conffantly  and  uniformly  Compared 
on  the  ball,  rr.r.it  take  away  four  times  as  much 
its  velocity  as  its  gravity  would  do  in  the  fame  tune.  &  39 

We  know  that  in  one  fecond  gravity  would  rednee  the 
velocity  800  to  768  if  the  ball  were  proje&ed  ffraight 
upwards.  This  reffftance  of  the  air  would  therefore  re¬ 
duce  it  fn  one  fecond  to  672,  if  it  operated  uniformly  \ 
but  as. the  velocity  diminifhes  continually  by  the  relilt- 
ance,  and  the  reffftance  diminifhes  along  with  the  velo¬ 
city,  the  real  diminution  will  be  fomewhat  lefs  than  128 
feet.  We  (hall,  however,  fee  afterwards  that  in  one  fe¬ 
cond  its  velocity  will  be  reduced  from  800  to  687* 

From  this  Ample  inftance  we  fee  that  the  refiltanee  of 
the  air  muff  occafion  great  deviation  from  parabolic  mo¬ 
tion.  3* 

In  order  to  judge  accurately  of  its  effed,  we  muff  And  confi- 
coniider  it  as  a  retarding  force,  in  the  fame  way  as 
confider  gravity;  The  weight  W  of  a  body  is  the  *g-force>'  ® 
gregate  of  the  aft  ion  of  the  force  of  gravity  g  on  each 
particle  of  the  body.  Suppofe  the  number  of  equal  par¬ 
ticles,  or  the  quantity  of  matter,  of  a  body  to  be  M, 
then  W  is  equivalent  to  gM«  In  like  manner,  the  re- 
fiftance  R,  which  we  ohferve  in  any  experiment,  is  the 
aggregate  of  the  adion  of  a  retarding  force  R'  on  each, 
particle,  and  is  equivalent  to  R'M  ;  and'  as  g  is  equal  to 
\v  R 

— ,  fa  R'  is  equal  to^.  We  {hall  keep  this  diftindion 

in  view,  by  adding  the  differential  mark  '  to  the  letter 
R  or  r,  which  expreffes  the  aggregate  reffftance.  33 

If  we,  in  this  manner,  conftder  reffftance  as  a  retard- The  refitt¬ 
ing  force,  we  can  compare  it  with  any  other  fuch  force  air  not 
by  means  of  the  retardation  which  it  produces  in  iimilar  ^£orinB 
circumftanees.  We  would  compare  it  with  gravity  by- 
comparing  the  diminution  of  velocity  which  its  uniform 
adion  produces  in  a  given  time  with  the  diminution 
produced  in. the  fame  time  by  gravity.  But  we  have  no 
opportunity  of  doing  this  diredly;  for  when  the  reffftance 
of  the  air  diminifhes  the  velocity  of  a  body,  it  diminifhes 
it  gradually,  which  occaffons  a -gradual  diminution  of  its 

own 
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t)wn  intenfity.  This  is  not  the  cafe  with  gravity,  which 
tfias  the  fame  action  on  a  body  in  motion  or  at  reft.  We 
cannot,  therefore,  obferve  the  uniform  adtion  of  the  air’s 
refiftance  as  a  retarding  force*  .  We  muft  fall  on  fome 
other  way  of  making  the  Comparifon.  We  can  ftate 
them  both' as  dead  preffures.  A  ball  maybe  fitted  to  the 
tod  of  a  fpring  ftillyard,  and  expofed  to  the  impulfe  of  the 
wind.  This  will  comprefs  the  ftillyard  to  the  mark  3, 
for  inftance.  Perhaps  the  weight  of  the  ball  will  com¬ 
prefs  it  to  the  mark  6.  We  know  that^half  this  weight 
would  comprefs  it  to  3.  We  account  this  equal  to  the 
preffure  of  the  air,  becaufe  they  balance  the  fame  elafti- 
city  of  the  fpring.  And  in  this  way  we  can  eftimate  the 
**  refiftance  by  weights,  whofe  preffures  are  equal  to  its 
preffure,  and  we  cart  thus  compare  it  with  other  relift- 
ances,  weights,  or  any  other  preffures.  In  fa£t,  we.  are 
meafuring  them  all  by  the  elafticity  of  the  fpring.  This 
elafticity  in  its  different  portions  is  fuppofed  to  have 
the  proportions  of  the  weights  which  keep  it  in  tliefe 
pofitions.  Thus  we  reafon  from  the  nature  of  gravity, 
no  longer  confidered  as  a  "dead  preffure,  but  as  a  retard¬ 
ing  force  ;  and  we  apply  our  conclusions  to  refiftances 
which  exhibit  the  fame  preffures,  but  which  we  cannot 
make  to  adt  uniformly.  This  fenfe  of  the  words  muft 
be  carefully  remembered  whenever  we  fpeak  of  refift- 
ances  in  pounds  and  ounces. 

Cravtty  The  moft  diredf  and  convenient  way  of  flating  the 
^and  refill-  comparifon  between  the  refiftance  of  the  air  and  the  ao 
ance  corn-  derating  force  of  gravity,  is  to  take  a  cafe  in  which 
sheyare  ^ we  know  that  they  are  equal.  Since  the  refiftance  is 
<4^al»  here  ^fthmcd  as  proportional  to  the  fquare  of  the  velo¬ 
city,  it  is  evident  that  the  velocity  may  be  fo  increafed 
that  the  refiftance  {hall  equal  or  exceed  the  weight  of 
the  body.  If  a  body  be  already  moving  downwards  with 
this  velocity,  it  cannot  accelerate  ;  becaufe  the  accele¬ 
rating  force  of  gravity  is  balanced  by  an  equal  retarding 
force  of  refiftance.  It  follows  from  this  remark,  that 
this  velocity  is  the  greateft  that  a  body  can  acquire  by 
the^orce  of  gravity  only.  Nay,  we  fhall  afterwards  fee 
that  it  never  can  completely  attain  it  ;  becaufe  as  it  ap¬ 
proaches  to  this  velocity*  the  remaining  accelerating  force 
decreafes  fafter  than  the  velocity  increafes.  It  may 
therefore  be  called  the  limiting  or  terminal  velocity 
by  gravity. 

Let  a  be  the  height  through  which  a  heavy  body 
muft  fall,  in  vacuo,  to  acquire  its  terminal  velocity  in 
;»ir.  If  projedled  diredily  upwards  with  this  velocity,  it 
will  rife  again  to  this  height,  and  the  height  is  half  the 
fpace  which  it  would  deferibe  uniformly,  with  this  ve¬ 
locity,  in  the  time  of  its  afeenk  Therefore  the  refiftance 
to  this  velocity  being  equal  to  the  weight  of  the  body, 
k  would  extin guifli  this  velocity,  by  its  uniform  aftion,  in 
the  fame  time,  and  after  the  fame  diflance,  that  gravity 
would. 

.  Now  let  £  be  the  velocity  which  gravity  generates 
-or  .extinguifhes  during  an  unit  of  time,  and  let  u  be 
the  terminal  velocity  of  any  particular  body.  The  theo¬ 
ry* 

rems  for  perpendicular  afeents  give  u  anc^  a 

being  both  numbers  repreferiting  units  of  fpace  ;  there- 

u  z 

fore,  in  theprefent  cafe,  we  have  r  =  For  the  whole 

refiftance  r,  or  r'M,  is  fuppofed  equal  to  the  weight,  or  to 

u  * 

£\M  ;  and  therefore  rf  is  equal  to  £,  =  —  and  2  a  == 


TILE 


s. 


e  ,4  •* 

M  i 


“.  There  is  a  confideration  which  ought  to  have  place 

here.  A  body  defeends  in  air,  not  by  the  whole  of  its 
weight,  but  by  the  excefs  of  its  weight  above  that  of 
the  air  which  it  difplaces.  It  defeends  by  its  specific 
gravity  only  as  a  ftone  does  in  water.  Suppofe  a  bo¬ 
dy  32  times  heavier  than  air,  it  will  be  buoyed  up  by 

a  force  equal  to  —  of  its  weight ;  and  lnftcad  of  ac¬ 
quiring  the  velocity  of  32  feet  in  a  fecond,  it  will  only 
acquire  a  velocity  of  3!,  even  though  it  fuftained  .nO 
refiftance  from  the  inertia  of  the  air.  Let  p  be  the 
weight  of  the  body  and  *  that  of  an  equal  bulk  of  air  : 
the  accelerative  force  of  relative  gravity  on  each  particle 

will  be^Xi — ;  and  this  relative  accelerating  force 

might  be  diftinguifhed  by  another  fymbol  y.  But  in 
all  cafes  in  which  we  have  any  intereft,  and  particular- 

ly  in  military  proje&iles,  —  is  fo  fmall  a  quantity  that  it 

would  be  pedantic  affe&atiott  to  attend  to  it.  It  is 
much  more  than  compenfated  when  we  make  ^=32  feet 
inflead  of  32~T  which  it,  fhould  be. 

Let  e  be  the  time  of  this  afeent  in  oppofition  to  gra¬ 
vity.  The  fame  theorems  give  usew  =2  a  ;  and  fince 
the  refiftance  competent  to  this  terminal  velocity  is  e- 
qual  to  gravity,  e  will  alfo  be  the  time  in  which  it  would 
be  extinguiflied  by  the  Uniform  action  of  the  refiftance  ; 
for  which  reafon  we  may  call  it  the  extinguiffiing  time  for 
this  velocity.  Let  R  and  E  mark  the  refiftance  and 
extinguifhing  time  for  the  fame  body  moving  with  the 
velocity  1. 

Since  the  refiftances  are  as  the  fquares  of  the  veloci¬ 
ty* 

ties,  and  the  refiftance  to  the  velocity  u  is  R  will 

be  =  —  *  -  Moreover,  the  times  in  which  the  fame  ve- 
ta 

focity  will  be  extingiiifhed  by  different  forces,  acting 
uniformly,  are  inverfely  as  the  forces,  and  gravity  would 

extinguifh  the  velocity  1  in  the  time— ,zz(in  thefemea- 

fures)  to  Therefore  we have  the  following  pro* 


I  u  *1(1 

portion^f— R)  :“(=:^)z=— :  za,  and  za  is  equal  to 

E,  the  time  in  which  the  velocity,  1  will  be  extinguifhed 
by  the  uniform  action  of  the  refiftance  competent  to 
this  veloctiy. 

The  velocity  1  would  in  this  cafe  he  extinguished 
after  a  motion  uniformly  retarded,  in  which  the  fpace 
deferihed  is  one-half  of  what  would  be  uniformly  de-, 
feribed  during  the 'fame  time  with  the  cOrtftartt  veloci¬ 
ty  1.  Therefore  the  fpace  thus  deferibed  by  a  motion 
which  begins  with  the  velocity  1,  and  is  uniformly  re¬ 
tarded  by  the  refiftance  competent  to  this  velocity,  is 
equal  to  the  height  through  which  this  body  muft  fall 
in  vacuo  in  order  to  acquire  its  terminal  velocity  in  air. 

AH  thefe  circumftances  may  be  conceived  in  a  man¬ 
ner  which,  to  fome  readers,  will  be  more  familiar  and 
palpable.  The  -terminal  velocity  is  that  where  the  re- 
h, fiance  of  the  air  balances  and  is  equal  to  the  weight  of 
the  body.  The  refiftance  of  the  air  io  any  particular  body 
is  as  the  fquare  of  the  velocity ;  therefore  let  R  be  the 
whole  refiftance  to  the  body  moving  with  the  velocity 


Z  2 


J,  and 
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I  and  r  the  refinance  to  its  motion  with  the  terminal 
velocity  u  :  we  mult  have  r=  RYu\  and  this  muft  be 
~W  the  weight.  Therefore,  to  obtain  the  terminal 
velocity,  divide  the  weight  by  the  refinance  to  the  velo¬ 
city  I,  and  the  quotient  is  the  fquate  of  the  terminal 
W 


be 


2  ad ' 


I  t  E  S. 

The  time  in  which  this  dimmifhed  refinance 


velocity  3 


or 


R 


And  this  is  a  very  expeditious  me- 


thod  of  determining  it,  if  R  be  previoufly  known. 

'  Then  the  common  theorems  give  a,  the  fall  neceliary 

•»»* 

for  producing  this  velocity 


in  vacuo  zz 


— —  ,  and  the 


will  extinguilh  the  velocity  i  mud  increafe  in  the  pro¬ 
portion  of  the  diminution  of  force,  and  muft  now^bc 
E d,  or  2  ad,  and  the  fpace  uniformly  deferibed  during 
this  time  with  the  initial  velocity  I  mult  be  2  a  d ; 
and  this  mull  {till  be  twice  the  height  necelTary  for 
communicating  the  terminal  velocity  <iu  to  this  body. 

We  muft  Hill  have  g  =  ;  and  therefore  tu'-zgad, 

and  id  —  n/z  gad,  —  2  g  a  */d.  But  u— V"  2  g  a. 

Therefore  the  terminal  velocity  w  for  this  body  is 
u></7;  and  the  height  necelTary  for  communicating  it 
is  a  d.  Therefore  the  terminal  velocity  varies  in  the 
fubduplicate  ratio  of  the  diameter  of  the  ball,  and  the 
fall  necelTary  for  producing  it  varies  in  the  Ample  ratio 
of  the  diameter.  The  cxtinguilhing  time  for  the  \elo* 
Ed 

city  i>  muft  now  be  - 


thneof  the  fall  =  jzze,  ™&eu  =  2a,=thc  fpace  uniform- 

ly  deferibed  with  the  velocity  u  during  the  time  of  the 
fall,  or  its  equal,  the  time  of  the  extinaion  by  the  urn- 
form  adion  of  the  refinance  r ;  and,  fince  r  extinguifties 
it  in  the  time  e>  R,  which  is  u 2  times  fmaller,  will  ex- 
tinguifh  it  in  the  time  u'e9  and  R  will  extinguilh  the 
velocity  i,  which  is  u  times  lefs  than  w,  in  the  time  ue9 

that  is,  in  the  time  2a;  and  the  body,  moving  uniformly  '  0f  the  ball  be  increafcd 

during  the  time  2  a,  =E,  with  the  velocity  I,  will  de-  U  •"  tne  3a ^  ^  ^  ^  number  0f  particles 

leribe  the  fpace  2  a  ;  and,  if  the  body  egni >  0 among  which  the  refiftanee  is  to  be  diftributed  is  in- 

Watrs ih  u  * 
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uniform  adion,  is  equal-  to  the  height  through  which 
that  body  muft  fall  in  vacuo  in  order  to  acquire  its  ter¬ 
minal  velocity  in  air.  And  thus  every  thing  is  regulated 
by  the  time  E  in  which  the  velocity  i  is  extinguiftied 
by  the  uniform  adion  of  the  correfponding  refiftanee, 
or  by  2  a,  which  is  the  fpace  uniformly  deferibed  du¬ 
ring  this  time,  with  the  velocity  f .  And  E  and  2  a  mail 
be  exprefled  by  the  fame  number.  It  is  a  number  of 
units,  of  time,  or  of  length.  # 

Having  afeertained  thefe  leading  circumftances  tor 
parmm  an  unit  of  velocity,  weight,  and  bulk,  wc  proceed  to 
made  gene-  deduce  the  fimilar  circumftances  for  any  other  magni- 
*ah  tude  5  and,  to  avoid  unneceffary  complications,  we  ihall 

always  fuppofe  the  bodies  to  be  fpheres,  differing  only 

in  diameter  and  deniity.  #  f 

Firft,  then,  let  the  velocity  be  mcreafed  m  the  ratio  ot 

I  to  v . 


_  35 

The  com¬ 
panion 


to  «,  the  retarding  force  of  the  refiftanee  increases  m 
the  fame  proportion  :  hence  we  eafily  deduce  thefe  ge¬ 
neral  exprefftons.  _  _ _ _ 

The  terminal  velocity  z ziis/dQ  —  =  \/  2gad?~ 

m 

The  producing  fall  in  vacuo  =  a  d 

The  retarding  power  of  refiftanee  to  any  velocity  zz 


E  dt 


The  refiftanee  will 


now  be  — 


:  r. 


2  a 


and  cv 


The  extinguifhing  time  will  be  ~ 

—  2  a ;  fo  that  the  rule  is  general, .  that  the  fpace  along  ' 
which  any  velocity  will  be  extinguifhed  by  the  uniform 
a&ion  of  the  correfponding  refiftanee,  is  equal  to  the 
height  necelTary  for  communicating  the  terminal  velo¬ 
city  to  that  body  by  gravity.  For  e  v  is  twice  the  fpace 
through  which  the  body  moves  while  the  velocity  v  is 
extinguifhed  by  the  uniform  refiftanee. 

In  the  2d  place,  let  the  diameter  increafe  in  the  propor¬ 
tion  of  i  to  d.  The  aggregate  of  the  refiftanee  changes  in 
the  proportion  of  the  furface  fimilarly  refilled,  that  is,  in 
the  proportion  of  I  to  d\  But  the  quantity  of  matter, 
t>r  number  of  particles  among  which  this  refiftanee  is  to 
be  diftributed,  changes  in  the  proportion  of  i  to  dK 
Therefore  the  retarding  power  of  the  refiftanee  changes 

in  the  proportion  of  i  to-^*.  When  the  diameter  was 

j,  flie  refiftanee  to  a- velocity  i  was—  .  It  rauft  now 


The  extinguifhing  time  for  any  velocity  vzz 

And  thus  we  fee  that  the  chief  circumftances  are  re¬ 
gulated  by  the  terminal  velocity,  or  are  conveniently  re¬ 
ferred  to  it.  <  36 

To  render  the  dedudions  from  thefe  premifes  perfpi-  Units necef* 
ctious,  and  for  communicating  diftind  notions  or  ideas, 
it  will  be  proper  to  aflume  fome  convenient  units,  by  ^tities 
which  all  thefe  quantities  maybe  meafured  ;  and,  as  maybe 
this  fubjed  is  chiefly  interefting  in  the  cafe  of  military  meafured, 
projediles,  we  fhall  adapt  our  units  to  this  purpofe.* 

Therefore,  let  a  feeond  be  the  unit  of  time,  a  foot  the 
unit  of  fpace  and  velocity,  an  inch  the  unit  of  diame-  _ 
ter  of  a  ball  or  fhell,  and  a  pound  avoirdupoife  the  unit 
of  preffure,  whether  of  weight  or  of  refiftanee  ;  therefore 
g  is  32  feet. 

The  great  difficulty  is  to  procure  an  abfolute  mea- 
fure  of  r,  or  w,  or  a  ;  any  one  of  thefe  will  determine 

the  others.  #  .37 

Sir  Ifaac  Newton  has  attempted  to  determine  r  by  Sir  IfaaCt 
theory,  and  employs  a  great  part  of  the  feeond  book  °f  ened^vouri  ' 
the  jHrincipia  in  demonftrating,  that  the  refiftanee  to  a  -m  t^s 
fpliere  moving  with  any  velocity  is  to  the  force  which 
would  generate  or  deftroy  its  whole  motion  in  the  time 
that  iAvould  uniformly  move  over  -f-  of  its  diameter 
with  this  velocity  as  the  denfity  of  the  air  is  to  the  den- 
fity  of  the  fphere.  This  is  equivalent  to  demonftrating 
that  the  refiftanee  of  the  air  to  a  fphere  moving  through, 
it  with  any  velocity,  is  equal  to  half  the  weight  of  a 
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eolumn  of  air  having  a  great  circle  of  the  fphere  for  its 
bafe,  and  for  its  altitude  the  height  from  which  a  body 
mull  fall  in  vacuo  to  acquire  this  velocity.  This  appears 
from  Newton’s  demonflration  ;  for,  let  the  fpecihe  gra* 
vity  of  the  air  be  to  that  of  the  ball  as  i  to  m  ;  then, 
becaufc  the  times  in  which  the  fame  velocity  will  be  ex- 
tinguifhed  by  the  uniform  adlion  of  different  forces  are 
inverfely  as  the  forces,  the  refiffcance  to  this  velocity 
would  extinguifh  it  in  the  time  of  deferibing  y  m  dy  d 
being  the  diameter  of  the  ball.  Now  I  is  to  m  as  the 
weight  of  the  difplaced  air  to  the  weight  of  the  ball,  or 
as  \  of  the  diameter  of  the  ball  to  the  length  of  a  co¬ 
lumn  of  air  of  equal  weight.  Call  this  length  a  ;  a  is 
therefore  equal  to  -y  m  d*  Suppofe  the  ball  to  fall 
from  the  height  a  in  the  time  t ,  and  acquire  the  velocity 
v.  ,  If  it  moved  uniformly  with  this  velocity  during  this 
time,  it  would  deferibe  a  fpace  =  2  a,  or  y  171 
Now  its  weight  would  extinguilh  this  velocity,  or 
deflroy  this  motion,  in  the  fame  time,  that  is,  in  the 
time  of  deferibing  \  m  d\  but  the  refinance  of  the 
air  would  do  this  in  the  time  of  deferibing  y  m  d\ 
that  is,  in  twice  the  time.  The  reliflance  therefore  is 
equal  to  half  the  weight  of  the  ball,  or  to  half  the 
weight  of  the  column  of  air  whofe  height  is  the  height 
producing  the  velocity.  But  the  refiflances  to  different  ve¬ 
locities  areas  the  fquares  of  the  velocities;  and  therefore, 
as  their  producing  heights,  and,  in  general,  the  refiftancc 
of  the  air  to  a  fphere  moving  with  any  velocity,  is  equal 
to  the  half  weight  of  a  column  of  air  of  equal  fedlion, 
3$  and  whofe  altitude  is  the  height  producing  the  velocity. 
His  lefult  The  refult  of  this  invefligation  has  been  acquiefeed  in  by 
juft,  but  all  Sir  Ifaae  Newton’s  commentators.  Many  faults  have  in- 

hisreaion-^  been  found  with  his  reafoning,  and  even  with  his 
ous.e  principles  ;  and  it  mull  he  acknowledged  that  although 
this  iuveltigation  is  by  far  the  moil  ingenious  of  any  in 
the  Prlnctpuiy  and  lets  his  acutenefs  and  addrefs  in  the 
jnoft  confpicuous  light,  his  reafoning  is  liable  to  ferious 
obje&ions,  which  his  moil  ingenious  commentators  have 
jiot  completely  removed.  However,  the  conclufion  has 
*  been  acquiefeed  in,  as  we  have  already  Hated,  but  as  if 
derived  from  other  principles,  or  by  more  logical  reafon- 
ing.  We  cannot,  however,  fay  that  the  reafonings  or 
affumptions  of  thefe  mathematicians  are  much  better 
than  Newton’s  :  and  we  muft  add,  that  all  the  caufes  of 
deviation  from  the  duplicate'  ratio  of  the  velocities,  and 
the  caufes  of  increafed  refinance,  which  the  later  authors 
have  valued  themfelves  for  difeovering  and  introducing 
into  their  invdligations,  were  pointed  out  by  Sir  Ifaae 
Newton,  but  purpofely  omitted  by  him,  in  order  to  fa¬ 
cilitate  the  difeuffion  in  re  dijficillima.  (See  SchoL  prop. 
37.  b.  ii.) 

It  is  known  that  the  weight  of  a  cubic  foot  of  water 
is  62^  pounds,  and  that  the  medium  denhty  of  the  air 
is  Yyo  of  water  ;  therefore  let  a  be  the  height  producing 
the  velocity  (in  feet),  an dd  the  diameter  of  the  ball  (in 
inches),  and  *  the  periphery  of  a  circle  whofe  diame- 

62*  * 

ter  is  1  ;  the  refiftance  of  the  air  will  be  =.-g—  X  — 
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pounds,  very  nearly,  ts 


7d%: 


v'd* 


pounds. 
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We  may  take  an  example, .  A  ball  of  call  iron  weigh. 
£ng  12  pounds,  is  4*  inches  in  diameter.  Suppofe  this 
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ball  to  move  at  the  rate  of  25  rV  feet  5u  a  fecond  (the 
reafon  of  this  choice  will  appear  afterwards).  The  height 
which  will  produce  this  velocity  in  a  falling  body  is  py 
feet.  The  area  of  its  great  circle  is  0,1 1044  feet,  or 
aVtrsVo  °f  °ne  foot.  Suppofe  water  to  be  840  times 
heavier  than  air,  the  weight  of  the  air  incumbent  on 
this  great  circle,  and  9y  feet  high,  is  0,08  j  151  pounds : 
half  of  this  is  0,0405755  or  A¥oW<5<s>  or  nearly  Vt 
of  a  pound.  This  fhould  be  the  rdi fiance  of  the  air  to 
this  motion  of  the  ball. 

In  all  matters  of  phyfical  difeuflion,  it  is  prudent  to  Ntceftuy 
confront  every  theoretical  conclufion  with  experiment. of  exPer^ 
This  is  particularly  neceffary  m  the  prefent  inflance,  be.mclit* 
caufe  the  theory  on  which  this  propofition  is  founded  h 
extremely  uncertain.  Newton  fpeaks  of  it  with  the 
moll  cautious  diffidence,  and  fecures  the  juftnefs  of  the 
conclufions  by  the  conditions  which  he  affiimes  in  his 
invefligation.  He  deferibes  with  the  greatefl  precifioU 
the  Hate  ot  the  fluid  in  which  the  body  muH  move,  fo 
as  that  the  demonilrations  may  be  Hricl,  and  leaves  it  to 
others  to  pronounce  whether  this  is  the  real  conHitu- 
tioti  of  our  atmofphere.  It  muH  be  granted  tliat  it  is 
not ;  and  that  many  other  fuppofitions  have  been  intro¬ 
duced  by  his  commentators  and  followers,  in  order  to 
fuit  his  invefligation  (for  we  muH  afiert  that  little  or 
nothing  has  been  added  to  it)  to  the  circumftances  of 
the  cafe. 

Newton  himfelf,  therefore,  attempted  to  compare  his  Newton’® 
proportions  with  experiment.  Some  were  made  byexPeri“ 
dropping  balls  from  the  dome  of  St  Paul’s  cathedral;  andmenU‘ 
all  thefe  fhowed  as  great  a  coincidence  with  his  theory 
as  they  did  with'  each  other  :  but  the  irregularities  were 
too  great  to  allow  him  to  fay  with  preeifion  what  was 
the  refinance.  It  appeared  to  follow  th6  proportion  of 
the  fquares  of  the  velocities  with  fufficient  exaflnefs  ; 
and  though  he  could  not  fay  that  the  refi fiance  was 
equal  to  the  weight  of  the  column  of  air  having  the 
height  neceiTary  for  communicating  the  velocity,  it 
was  always  equal  to  a  determinate  part  of  it ;  and 
might  be  Hated  =  n  a,  n^being  a  number  to  be  fixed 
by  numerous  experiments. 

One  great  fouree  of  uncertainty  in  his  experiments 
feems  to  have  efcaped  his  obfervation :  the  air  in  that 
dome  is  almoH  always  in  a  Hate  of  motion.  In  the 
fummer  feafon  there  is  a  very  fenfible  current  of  air 
downwards,  and  frequently  in  winter  it  is  upwards  :  and 
this  current  bears  a  very  great  proportion  to  the  velo¬ 
city  of  the  defeents.  Sir  Ifaae  takes  no  notice  of  this. 

He  made  another  fet  of  experiments  with  pendulums; 
and  has  pointed  out  fome  very  curious  and  unexpected 
circumHances  of  their  motions  in  a  refiHing  medium. 

There  is  hardly  any  part  of  his  noble  work  in  which  his 
addrefs,  his  patience,  and  his  aflonifhing  penetration,  ap¬ 
pear  in  greater  luHre.  It  requires  the  utmofl  intenfenefs 
of  thought  to  follow  him  in  thefe  difquilitions ;  and  we 
cannot  enter  011  the  fubjeft  at  prefent:  fome  notice  will 
be  taken  of  thefe  experiments  in  the  article  Rf.sistakck 
of  Fluid j.  Their  remits  were  much  more  uniform,  and 
confirmed  his  general  theory;  and,  as  wre  have  faid  above, 
it  has  been  acquiefeed  in  by  the  HrH  mathematicians  of 
Europe.  .  >  41 

But  the  deductions  from  this  theory  were  fo  incon-  Inutility  of 
fiHent  with  the  obferved  motions  of  military  projectiles, *lle 
when  the  velocities  are  prodigious,  that  no  application111  fra 
could  be  made  which  could  be  of  any  fervice  for  deter- 


miruno* 
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4t  ruining  the  path  and  motion  of  cannon  fhot  and  bombs ; 
The  at-  and  although  Mr  John  Bernoulli  gave  m  >7'8  a  mof^ 
tempts  of  1(.  determination  of  the  trajeftory  and  motion  of 
VarTS  »•  a  hodv  nroiefted  in  a  fluid  which  refills  m  the  duplicate 

<•-  -is*?e?“S 

did  not  attempt),  it  has  remained  a  dead  letter.  M 
Benjamin  Robins,  equally  eminent  for  ^  phylicai  fclence 
and  mathematical  genius,  was  the  firll  who  fufpeaed 
,the  true  caufe  of  the  imperfeftion  of  the  ufually  received 
theories;  and  in  1 737  he  Publl<he*  *  fmajl  traft,  m 
which  he  Ihowed  clearly,  that  even  the  Newtonian  the¬ 
ory  of  refiftance  mull  caufe  a  cannon  ball,  difchargeri 
with  a  full  allotment  of  powder,  to  deviate  farther  fiom 
:  the  parabola,  in  which  it  would  move  m 

the  parabola  deviates  from  a  ftraight  line.  But  he  farther 
■aflerted,  on  the  authority  of  good  reafomng,  that  m  filch 
jrreat  velocities  the  reliltance  mull  be  much  greater  than 
this  theory  affigns ;  becanfe,  befides  the  refiftance  anting 
from  the  inert, a  of  the  air  which  is  put  m  motion  by  the 
ball,  there  mull  bea  refiftance  airfing  from  a  condenfation 
of  the  air  on  the  anterior  furface  ol  the  bad,  and  a  rare- 
iaftion  behind  it  :  and  there  mull  be  a  third  refiftance, 
a  riling  from  the  ilatical  preffure  of  the  air  on  its  ante¬ 
rior  part,  when  the  motion  is  fo  fwift  that  there  is  a  va- 
cllUni  behind.  Even  thefe  caufes  of  difagreement  with 
the  theory  lvad  been  forefeen  and  mentioned  By-  New¬ 
ton  (fee  the  Scholium  to  prop.  37,  Book  II.  Frmcip.J  t 
but  the  fubjea  feems  to  have  been  little  attended  to. 
The  eminent  -mathematicians  had  few  opportunities  ol 
makino-  experiments ;  and.the  profelfional  men,  who  were 
■inthe  fervice  of  princes,  and  had  their -countenance, 
and  aid  in  this  matter,  were  generally  too  deficient  m 
mathematical  knowledge  to  make  a  proper  ufe  of  their 
-opportunities.  The  uumerous  and  fplendid  volumes 
which  thefe  .gentlemen  have  been  enabled  to  puhlilh  by 
the  patronage  of  fovereigns  are  little  more  than  prolix 
exteufions  of  the  Ample  .theory  of  Galileo.  .  Some  of 
them,  however,  fueli  as  St  llemy,  Antonin.,  and  Le 
Blond,  have  given  inoft  valuable  collections  of  experi¬ 
ments,  readv  for  the  ufe  of  the  profound  mathematician. 
Obferva-  Two  or  three  years  after  this  firft  publication,  Mr 
tions  of  Mr. Robins  hit  uponthat  ingenious  method,  of  meafiinng 
Robins  on  tjie  „reat  velocities  of  military  projeftiles,  winch  has 
vel,odt7„  handed  down  his  name  to  pofterity  with  great  honour, 
and  refill-  ^  having  afeertained  thefe  velocities,  lie  discovered 
the  prodigious  refiftance  of  the  air,  by  obfery.ng  tl.c 
diminution  of  velocity  wlirch  it  occaficned.  I  ms  made 
liim  anxious  to  examine  what  was  the  real  reiihance  to 
any  velocity  whatever,  in  order  to  afeertain  what  was 
the  law  of  its  variation;  and  lie  was  equally  fortunate  in 
this  attempt.  His  method  of  meafuting  the  refiftance 
has  been  fully  defcribed  in  the  article  GuxNERY.n  9,&c. 

It  appeal s  ( Robins’s  Math.  Works,  vol.  1.  page  105. ) 
that  a  fphere  of  4{-  inches  in  diameter,  moving  at  the 
rate  of  *2?r  feet  in  a  fecond,  fullamed  a  refiftance ^  of 
0,049.4  pounds,  or  of  a  .  This  is  a 

greater  refiftance  than  that  of  the  Newtonian  theory, 
which  gave  -t SUHh  ^  the  proportion  of  1000  to 
j  2 1 1,  or  very  nearly  in  the  proportion  of  five  to  iix  in 
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fmall  numbers.  And  we  may  adopt  .as  a  riue 
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derate  velocities,  that  the  refiftance  to  a  fphere  as  equal 
of  the  weight  of  a  column  of  air  having  the 
Treat  circle, of  the  fphere  for  itsbafe,  and  for  its  altitude 
the  height  through  which  a  heavy  body  mull  faL.  in  va- 
a;m  to  acquire  the  velocity  of  projeaiou. 
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This  experiment  is  peculiarly  valuable,  becanfe  the 
ball  is  precifely  the  fixe  of  a  -i  2  pound  {hot  y>f  call  iron , 
and  its  accuracy  may  be  depended  on.  There  is  but 
one  fource  of  error.  The  whirling  motion  mull  nave 
occafioned  feme  whirl  in  the  air,  which  would  continue 
till  the  ball  again  puffed  through  the  fame  point  of  its 
-revolution.  The  refiftance  ebferved  is  therefore  pro¬ 
bably  fomewhat  lefs  than  the  true  refiftance  to  the  velo¬ 
city  of  25-J-  feet,  becaufe  it  was  exerted  in  a  relative  ve¬ 
locity  which  was  left;  than  this,  and -is,  in  fa£l,  the.  re¬ 
fiftance  competent  to  this  relative  and  fmaller  velocity.  44 

_ Accordingly,  Mr-Sraeaton,  a  moll  fagacious  natu-AndofMr 

relift,  places  great  confidence  in  the  obfervations  of 
Mr  R.oufe  of  Leicefterftiirc,  who  meafured  the  refiftance 
by  the  effefl  of  the  wind  on  a  plane  properly  expofed 
to  it.  He  does  net  tell  us  in  what  way  the  velocity  of 
the  -wind  was  afeertained  ;.  hut  our  deference  foi.his 
great  penetration  and  experience  uifpofes  us  to  believe 
that  -this  point  was  well  determined.  The  refiftance  ob- 
ferved  by  Mr  Roufe  exceeds  that  refulting  from  Mr 
Robins’s  experiments  nearly  inthe  proportion  of  7  to  1 0-The*  d;ffer 
Glievalier  de  Borda  made  experiments  fimilar  to  thofe  w;ctely  in 
of  Mr  Robins,  and  his  refults  exceed  thofe  of  Ro-iheir  con- 
bins  in  the  propbrtion  of  5  to  61  Thefe  differences  Elions, 
are  -fo  confiderable,  that  we  are  at  a  lofs  what  meafure 
to  abide  by.  It  is  much  to  be  regretted,  that  in  a  fub- 
joa  fo  interefting  both  to  the  philofopher  and  the 
man  of  the  would,  experiments  have  not  been  multipli¬ 
ed.  Nothing  would  tend  fo  much  to  perfedl  the  fcience 
of  gunnery.;  and  indeed  till  tins  be  done,  all  the  .labours 
of  mathematicians  are  of  no  avail..  Their  inveftigations 
mull  remain  an  unintelligible  cipher,  till  this  key  be 
fupplied.  It  is  to  be  hoped  that  Dr  Charles  Hutton 
of  Woolwich,  who  has  lb  ably  extended  Mr  Robins’s 
Examination  of  the  Initial  Velocities  of  Military  Pro¬ 
jectiles,  will  be  encouraged  to  proceed  to  this  part  of 
the  fubjeft.  We  Ihould  wifft  to  fee,  in  the  firll  place, 
a  numerous  fet  of  experiments  for  afeertaining  the  re¬ 
finances  in  moderate  velocities  ;  'and,,  in  order  to  avoid  ^ 
all  error  from  the  refiftance  and  inertia,  of  the  machine, 

.which  is  r.eceffarily  blended  with  the  refiftance  of  the 
ball,  in  Mr  Robins’s  form  of  the  experiment,  and  is  fepa- 
rated  with  great  uncertainty  and  rifle  of  error,  we  would 
recommend  a  form  of  experiment  fomewhat  different.  A 

Let  the  axis  and  arm  which .carries  the  ball  be  con-  of  Hper;. 
netted  with  whetdwork,  by  which,  it  can  be  put  in  mo-  nicnt  rc- 
tion,  and  gradually  -accelerated.  Let  the  hall  he  fo-commend. 
connected  with  a  bent  fpring,  that  this  lhall  gradually  ed. 
comprefs  it  as  the  refiftance  increafes,  and  leave  a  mark  of 
the  degree  of-compreffion  ;  and  let  all  this  part  of  the 
apparatus  he  fereened  from  the  air  except  the  ball.  The 
velocity  will  he  determined  precifely  by  the  revolutions 
of  the  arm,  and  the  refiftance  by  the  compreffion  of  the 
fpring.  The  heft  method  would  be  to  let  this,  part  of 
the  apparatus  he  made  to  Hide  along  tlie  revolving  aim, 
fo  that  the  ball  can  be  made  to  deferibe  larger  and  lar- 
ger  circles.  An  intelligent  mechanician  will  eafily  con¬ 
trive  an  apparatus  of  this  kind,  held  at  any  diftance 
from  the  axis  by  a  cord,  which  paffes  over  a  pulley,  in 
the  axis  itfclf,  and  is  then  brought  along  a  perforation 
in  the  axis,  and  comes  out  at  its  extremity,  where  it  i, 
fitted  with  a  fwivel,  to  prevent  it  from  flapping  b)  .ho- 
ing  twilled.  Now  let  the  machine  be  put  in  motion. 

The  centrifugal  force  of  the  ball  and  apparatus  will 
caufe  it  to  fly  out  as  far  as  it  is  allowed  by  the  cord  ; 
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and  if  the  whole  Is  put  in  motion  by  canne&ing  it  with 
fame  mill,  the  velocity  may  be  moft  accurately  afcer- 
tained.  It  may  alfo  be  fitted  with  a  bell  and  hammer 
like  Gravefande’s  machine  for  meafuring  centrifugal 
forces.  Now  by  gradually  veering  off  more  cord,  the 
diftance  from  the  centre,  and  consequently  the  velocity 
and  refiftance  increafe,  till  the  hammer  is  difengaged 
and  fir  ikes  the  bell. 

Another  great  advantage  of  this  form  of  the  experi¬ 
ment  is,  that  the  refinance  to  very  great  velocities  may  be 
thus  examined,  which  was  impofiible  in  Mr  Robins’s  way. 
This  is  tlic  great  defideratum,  tbit  we  may  learn  in  what 
proportion  of  the  velocities  the  refinances  increafe. 

In  the  fame  manner,  an  apparatus,  confiding  of  Dr 
Lynd’s  Anemometer,  deferibed  in  the  article  Pneuma¬ 
tics,  n-  3 1 1 , See.  might  be  whirled  round  with  prodigious 
rapidity,  and  the  fluid  on,  it  might  be  made  clammy, 
which  would  leave  a  mark  at  its  greateft  elevation,  and 
thus  difeover  the  refiftance  of  the  air  to  rapid  motions.. 

Nay,  we  are  of  opinion  that  the  refiftance  to  very 
rapid  motions  may  be  meafured  dire&ly  in  the  conduit 
pipe  of  fome  x)f  the  great  cylinder  bellows  employed  in 
blafl  furnaces :  the  velocity  of  the  air  in  this,  pipe 
is  afeertained  by  the  capacity  of  the  cylinder  and  the 
ftrokes  of  the  pifton.  We  think  it  our  duty  to  point 
out  to  fuch  as  have  the  opportunities  of  trying  them 
methods  which  promii’e  accurate  refults  tor  afeertainin g 
this  moll  defirable  point. 

The  rtfult  We  are  the  more  puzzled  what  mea hire  to  abide  by, 
of  ftohms’s  becaufe  Mr  Robins  himfelf,  in  his  Practical  Propofi- 
experi-  tions,  does  not  make  ufe  of  the  ref  alt  of  his  own  expe- 

jetmoil  riments,  but  takes  a  much  lower  meafure.  We  muff 

•  '  content  ourfelves,  however,  with  this  experimental  mea¬ 

fure,  becaufe  it  is.as  yet  the  only  one  of  which  any  account 
can  be  given,  or  well-founded  opinion  formed. 

Therefore,  in  order  to  apply  our  formulas,  we  muff 
reduce  this  experiment,  which  was  made  on  a  ball  of 
41  inches  diameter,  moving  with  the  velocity  of  25+ 
feet,  per  feeond,  to  what  would  be  the  refiftance  to  a 
ball  of  one  inch,  having  the  velocity  i  loot.  fI  his  will 

evidently  give  us  Rc  -2^^?  ,  being  diminiftied  in 

4>5  X25.2 

the  duplicate  ratio  of  the  diameter  and  velocity.  This 

„  .  Q.8l07^  r 

gives  us  R  =  o, 0000038x973  pounds,  or  oi 

a  pound.  The  logarithm  is  4,58204.  The  refiftance 
here  determined  is  the  lame  whatever  fubftance  the  ball 
be  of ;  but  the  retardation  occafioued  bv  it  will  depend 
on  the  proportion  of  the  refiftance  to  the  vis  injita  of 
the  ball  5  that  is,,  to  its  quantity  of  motion.  This  in 
fimilar  velocities  and  diameters  is  as  the  denffty  of  the 
ball.  The  balls  ufed  in  military  fervice  are  of  caff  iron 
or  of  lead,  whole  fpecific  gravities  are  7,207  and  11,37 
nearly,  water  being  1.  There  is  conftderable  variety 
iii  call  iron,  and  this  denffty  is  about  the  medium. 
Thefe  data  will  give  11*3' 

For  Iron. 

inch  im 

lbs.  0,13648 
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to  he  de~ 
pei.ded  on. 

4* 

Applied  to 
the  f«  rmiv- 
)2K. 


W,  or  weight  of  a  ball 
diameter 


Log.  of  W  -  -  9-J3'5°9 

E"  -  -  -  1116' ,6 

Log.  of  E  -  3.04790 

w,  or  terminal  velocity  i^9>°3  ' 

Log.  u  -  #  -  2.27653 

a,  or  producing  height  55 


0,21533 

9-333'° 
1761  ',6 
3.24591 
237>43 
2-37553 
880,8 


Thefe  numbers  are  of  frequent  ufe  in  all  queftions  on 
this  fubjedl. 

Mr  Robins  gives  an  expeditious  rule  for  readily  find¬ 
ing  a,  which  he  calls  F  (fee  the  article  Gunnery),  by 
which  it  is  made  900  feet  for  a  caff  iron  ball  of  an  inch 
diameter.  But  no  theory  of  refiftance  which  he  pro- 
leffes  to  ufe  will  make  this  height  neceffary  for  produ¬ 
cing  the  terminal  velocity.  His  F  therefore  is  an  em- 
piricnl  quantity,  analogous  indeed  to  the  producing 
height,  but  accommodated  to  his  theory  of  the  trajec¬ 
tory  of  cannon-fhot,  which  he  promifed  to  publifh,  but 
did  not  live  to  execute.  We  need  not  be  very  anxious 
about  this  ;  for  all  our  quantities  change  in  the  fame 
proportion  with  R,  and  need  only  a  corre£fion  by  a 
multiplier  or  divifor,  when  R  (hall  be  accurately  efta- 
bliihed. 

We  may  illuftrate  the  ufe  of  thefe  formulae  by  an  ex¬ 
ample  or  two.  ^ 

1.  Then,  to  find  the  refiftance  to  a  24  pound  ball  Examples 
moving  with  the  velocity  of  1670  feet  in  a  fecond,  of  their 
which  is  nearly  the  velocity  communicated  by  1 6  lbs.  ^ 

of  powder.  The  diameter  is  5,603  inches.  _ 

Lo£.  R  *  +4.58204 

Log.  r/1  -  -  +1.49674 

Log.  1 670*  -  .  -  +6.44548 

Log.  334,4;  lbs.  r=  r  -  2.52426 

But  it  is  found*,  by  unequivocal  experiments  on  the 
retardation  of  fuch  a  motion,  that  it  h  504  lbs.  This 
is  owing  to  the  caufes  often  mentioned,  the.  additional, 
refiftance  to  great  velocities,  arifing  from  the  condenfa- 
tion  of  the  air,  and  from  its  preffure  into  the  vacuum' 
left  by  the  ball. 

2.  Required  the  terminal  velocity  of  this  ball  ? 


Log. 

Log. 


IL 

dl 


+  4.58204 
+  1.49674 

6.07878  =  ^ 

1.3802 1  ~  b 

5-3OJ43 
2.65071 
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Log.  refill,  to  veloc.,  I* 

Log.  W 

Diff.  of  a  and  3,  .=  log  u* 

Log.  447,4 

As  the  terminal  velocity  u,  and’ its  producing  height  Tabfe  of  ’ 
ay  enter  into  all  computations  of  military  projeftiles,  terminal 
we  have  inferted  the  following  Table  fur  ther  ufual  Wording 

of  cannon-lhot,  computed  both  by  the  Newtonian  the-  t0  Newton- 
ory  of  refiftance,  and  by  the  rdiftances  observed  in  Ro- and  Robin**- 
bins’s  expeiiments. 


For  Lead. 


Lb.  Ball. 

Newton. 

Robins. 

Diam. 

Inch. 

U 

Ttnn.  Ve! 

1  a. 

Venn.  Vel. 

2  a. 

, 

28-9^9 

2626,4 

263,4 

2l68,6 

i>9+ 

2 

3Z4>9 

3298,5 

295,2 

2l2bS 

2,45 

3 

348,2 

3788,2.' 

3  *  6,4 

3i27>9 

2,80 

4 

365.3 

4*70,3 

33  *  >9 

3442,6 

3, 08  ■ 

6 

39°>8 

4472,7 

355>* 

3940,7 

3,52 

9 

418,1 

5463,5 

379-9 

4511,2. 

4,04 

1 2 

438>6 

6qio,6 

39s> 5 

4962,9 

4,45. 

18 

469.3 

6883,3 

426,5. 

5683,5 

5,09 

24 

49  2>4 

7576,3 

447 >4 

6255,7 

5,61 

32 

512,6 

8024,8 

465,8- 

6780,4 

6,21 

j 

540.5 

9*29,9 

+9*»5 

7538>3  8  6>75 

Mr  Muller*  in  his  writings  on  this  fubjeft,  gives 

much 
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tnucli  fmaller  meafure  of  reliance,  and  canfequcntly  a 

•  •  %  *  1  ..A.  1  G  fl 
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Mr  Mu'-  mucij  Ereater  terminal  velocity:  but  his  theory  is  . 

iim^her^iftake  from  beginning  to  end  (See  h»  £ 

erroneous,  his  Treatifi  of  Artillery,  art.  .50,  &c.).  .*»  «*•’ 

affumes  an  algebraic  expreffion  for  a  principle  or  mech 
nical  argument  ;  and  from  its  confequcnce  draws  erro¬ 
neous  concisions.  He  makes  the  refinance  of  a  cylin¬ 
der  4-  lefs  than  Newton  fuppofes  it  ;  and  his  reafon  is 
falfe.  Newton’s  meafure  is  demonftrated  by  his  com¬ 
mentators  Le  Seur  and  Jaquier  to  be  even  a  little  too 
fmall,  upon  his  own  principles,  (Not.  277.  1  rop.  30. 

B.  II.)  Mr  Muller  then,  without  any  feemmg  reaion, 
introduces  a  new  principle,  which  he  makes  the  chie 
fupport  of  his  theory,  in  oppofition  to  the  theories  ot 
other  mathematicians.  The  principle  is  falfe,  and  even 
abfurd,  as  we  {hall  have  occafion  to  fhow  by  and  by. 

In  confequence,  however,  of  this  principle,  he  is  ena¬ 
bled  to  compare  the  refults  with  many  experiments,  and 
the  agreement  is  very  flattering.  But  we  (hall  foon  lee 
that  little  dependence  can  be  had  on  fucli  companions. 

We  notice  thefe  things  here,  becaufc  Mr  Muller  being 
head  of  the  artillery  fchool  in  Britain,  his  publications 
have  become  a  fort  of  text-books.  We  are  miferably 
deficient  in  works  on  this  fubje£t,  and  muft  have  re- 
courfe  to  the  foreign  writers. 

We  now  proceed  to  confider  thefe  motions  through 
their  whole  courfe  :  and  we  (hall  firft  confider  them  as 
lKiereci  affeaed  by  the  refiftance  only  ;  then  we  (hall  confider 

tlir.ugh  t]ie  perpendicular  afeents  and  defcent3  of  heavy  bodies 

!hm»reWh  through  the  air  ;  and,  laftly,  their  motion  in  a  curv.li- 
neal  trajeaory,  when  projeded  obliquely.  This  mu  t 
be  done  by  the  help  of  the  abftrufer  parts  of  fluxionary 
mathematics.  To  make  it  more  perfpicuous,  we  (hall, 
by  way  of  introduction,  confider  the  Amply  refilled  rec¬ 
tilineal  motions  geometrically,  in  the  manner  of  bir 
Ifaac  Newton.  As  we  advance,  we  (hall  quit  this 
track,  and  profecute  it  algebraically,  having  by  this 
time  acquired  diftind  ideas  of  the  algebraic  quanti- 

We  mull  keep  in  mind  the  fundamental  theorems  of 

*  varied  motions.  .  ... 

1 .  The  momentary  variation  of  the  velocity  is  pro¬ 
portional  to  the  force  and  the  moment  of  time  jointly, 
and  may  therefore  be  reprefented  by  ^*=:v=ft,  where  v 
i§  the  momentary  increment  or  decrement  of  the  velo¬ 
city  v,f  the  accelerating  or  retarding  force,  and  t  the 
moment  or  increment  of  the  time  /. 

2.  The  momentary  variation  of  the  fquare  of  the  ve¬ 
locity  is  as  the  force,'  and  as  the  increment  or  decrement 
of  the  fpace  jointly  ;  and  may  be  reprefented  by  =±=  v  v 
•zzfs.  The  firft  propofttion  is  familiarly  known.  The 
fecond  is  the  39th  of  Newton’s  Principle*,  B.  I.  .  It  is 
demonftrated  in  the  article  Optics,  p.  281.  and  is  the 
moft  extenfively  ufeful  propofttion  in  mechanics. 

tions  as  af-  Thefe  things  being  premifed  let  the  ftraight  line 
fc<fted  by  AG  (fig.  6.)  reprefent  the  initial  velocity  V,  and  let 
refiftance  CO,  perpendicular  to  AC,  be  the  time  m  which  this 
®nly*  velocity  would  be  extinguifhed  by  the  uniform  a&ion 
ccccxvii.  of  the  refiftance.  Draw  through  the  point  A  an  equi¬ 
lateral  hyperbola  A  e  B,  having  Oh ,  OCD  for  its  af- 
fymptotes ;  then  let  the  time  of  the  reftfted  motion  be 
reprefented  by  the  line  CB,  C  being  the  firft  mftant  of 
the  motion.  If  there  be  drawn  perpendicular  ordinates 

&c. 10  the  kypCTb°la>  they  be  Pro‘ 
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portional  to  the  velocities  of  the  body  at  the  mftant# 

%,g,  t>,  &c.  and  the  hyperbolic  areas  AG  *  e%  AC//, 
ACDB,  &c,  will  be  proportional  to  the  fpaces  deferred 
during  the  times  C  CB,  See.  § 

For,  fuppofe  the  time  divided  into  an  indefinite  num¬ 
ber  of  fmall  and  equal  moments,  Cc,Dd,  &c.  draw 
the  ordinates  a  c,  bd ,  and  the  perpendiculars  6fi,a  *. 
Then,  by  the  nature  of  the  hyperbola,  AG  :  a  c—  O  f  ; 

OC  ;  and  AC — &  c  :aczzQ  c — OC  :  OC,  that  is,  A  * 

:ac  =  Cc  :  QC,  and  A  «  :  C  c  —  ac  ;  OC,  =  AC*  a  e  z 
AC’OC  ;  in  like  manner,  B  &  :  D  J=BD"  b  D  :  BD* 
OD.  Now  D  d—C  c,  becaufe  the  moments  of  time 
were  taken  equal,  and  the  reftangles  AC’CO,  BD*DO, 
are  equal,  by  the  nature  of  the  hyperbola ;  therefore 
A  «  :  B  a -AO  a  c  :  BD*  bd:  but  as  the  points  c9  d 
continually^pproach,  and  ultimately  coincide  with  C, 

D,  the  ultimate  ratio  of  AO  ac  to  BD  'bd  is  that  of 
AO  to  BDZ  ;  therefore  the  momentary  decrements  ot 
AC  and  BD  are  as  AO  and  BD2.  N«w,  becaufe  the 
refiftance  is  meafured  by  the  momentary  diminution  of 
velocity,  thefe  diminutions  are  as  the  fquares  of  the  ve¬ 
locities  ;  therefore  the  ordinates  of  the  hyperbola  and 
the  velocities  diminifh  by  the  fame  law  ;  and  the  initial 
velocity  was  reprefented  by  AC  :  therefore  the  veloci¬ 
ties  at  all  the  other  inftants  *,  g,  D,  are  properly  repre¬ 
fented  by  the  correfponding  ordinates.  Hence, 

1.  Since  the  abfeilfe  of  the  hyperbola  are  as  the 
times,  and  the  ordinates  are  as  the  velocities,  the  areas 
will  be  as  the  fpaces  deferibed,  and  AC  is  to  Ac gf 
as  the  fpace  deferibed  in  the  time  C  *  to  the  fpace 
deferibed  in  the  time  C^  (ift  Theorem  on  varied  mo- 

2^The  re&angle  ACOF  is  to  the  area  ACDB  as 
the  fpace  formerly  expreffed  by  2  or  E  to  the  fpace 
deferibed  in  the  refilling  medium  during  the  time  CD  : 
for  AC  being  the  velocity  V,  and  OC  the  extinguifhmg 
time  e ,  this  re&angle  is  —  eV,  or  E,  or  2  a,  of  our  for¬ 
mer  difquifitions  ;  and  becaufe  all  the  re&angles,  lucli 
as  ACOF,  BDOG,  &c.  are  equal,  this  corresponds 
with  our  former  obfervation,  that  the  fpace  uniformly 
deferibed  with  any  velocity  during  the  time  in  which  it 
would  be  uniformly  extinguilhed  by  the  correfponding 
refiftance  is  a  conftant  quantity,  viz.  that  in  which  we 
always  had  e  v  =  E,  or  2  a. 

3.  Draw  the  tangent  A  x ;  then,  by  the  hyperbola 
C  x~CO  .*  now  C  x  is  the  time  in  which  the  refiftance  to 
the  velocity  AC  would  extinguilh  it ;  for  the  tangent 
coinciding  with  the  elemental  arc  A  a  of  the  curve,  the 
firft  impulfe  of  the  uniform  a&ion  of  the  refiftance  is 
the  fame  with  the  firft  impulfe  of  its  varied  action.  By 
this  the  velocity  AC  is  reduced  to  ac .  If  this  opera¬ 
ted  uniformly  like  gravity,  the  velocities  would  dinumfh 
uniformly,  and  the  fpace  deferibed  would  be  reprefent¬ 
ed  by  the  triangle  AC  *. 

This  triangle,  therefore,  reprefents  the  height  thro 
which  a  heavy  body  muft  fall  in  vacuo,  in  order  to  ac¬ 
quire  the  terminal  velocity. 

4.  The  motion  of  a  body  reftfted  in  the  duplicate  ra¬ 
tio  of  the  velocity  will  continue  without  end,  and  a 
fpace  will  be  deferibed  which  is  greater  than  any  af- 
fto-nable  fpace,  and  the  velocity  will  grow  lefs  than  any 
that  can  be  affigned  ;  for  the  hyperbola  approaches 
continually  to  the  affymptote,  but  never  coincides  with 
it.  There  is  no  velocity  BD  fo  fmall,  but  a  fmaller 
ZP  will  be  found  beyond  it ;  amUht  hyperbolic  fpace 

may 
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PROJECTILES. 

'may  bt  continued  till  it  exceeds  any  furface  that  can  be  nitude,  or  is  a  conftant  quantity  in  every  pail  of  the 
afiigned.  .  curve. 

The  initial  velocity  AC  is  to  the  final  velocity  Laftly,  the  fubtangent  IN,  correfponding  to  the 
BD  as  the  fum  of  the  extinguifhiug  time  and  the  point  K  of  the  curve,  is  to  the  ordinate  K  as  the 
time  of  the  retarded  motion,  is  to  the  extinguifhing  time  re&angle  BDbG  or  ACOrF  to  the  parabolic  area 
alone  :  for  AC  :  BD  -  OD  (ohOC  +  CD)  :  OC  ;  or  BDCA. 

V  :  v  =  e  2  e  4-  /«  For  let  fgh  n  be  an  ordinate  very  near  to  BD  ^  K  ; 

6.  The  extinguishing  time  is  to  the  time  of  the  re-  and  let  hn  cut  the  curve  in  and  the  ordinate  KI 
tarded  motion  as  the  final  velocity  is  to  the  velocity  in  q  ;  then  we  have 
loft  during  the  retarded  motion  :  for  the  reft  angles 
AFOC,  BDOG  are  equal ;  and  therefore  AVGF  and 
BVCD  are  equal  and  VC:VA  —  VG:VB  ;  there- 

V - V  *  V 

fore  t  —  t  — — ,  and  c  —  t  X7 ■  — . 

v  V  -  v 

7,  Ary  velocity  is  reduced  in  the  proportion  of  m 

to  n  in  the  time  e - .  For,  let  AC  :  BD  =  m  :  n  ; 


then  DO  :  CO  :  n9  and  DC  :  CO  ~  rti  — n  :  n9  and 

DC  =  — — -  CO,  or  t  =  e  — - .  Therefore  any  velo- 

n  n 

city  is  reduced  to  one  half  in  the  time  in  which  the  ini¬ 
tial  refiftance  would  have  extinguifhed  it  by  its  uniform  _  _ _ _ _ 

adtion.  #  .  Hence  it  follows  thatQL  expreffes  the  area BV  A,  and, 

Thus  may  the  chief  circumftances  of  this  motion  be  *n  generdL\y  that  the  partot  theline  parallel  to  OM,  which 
determined  by  means  of  the  hyperbola,  the  ordinates  -  ■  -  1  *  'irXT  -  J  - .  T  Tr  — 


K  q  :  q  n  =1  KI :  IN,  or 
Bg  :  qn^z  DO:IN; 
but  BD  :  AC CO  :  DO  ; 
therefore  BD .  Dg :  AC  .  q  n  =  CO  :  IN : 

Therefore  the  fum  of  all  the  reflangLes  BD.D^  is  to 
the  fum  of  all  the  rectangles  AC  .  q  n9  as  CO  to  IN  ; 
but  the  fum  of  the  rectangles  BD  .  D  g  is  the  fpace 
ACDB  ;  and,  becaufe  AC  is  given,  the  fum  of  the  rec¬ 
tangles  AC .  q  n  is  the  redtangle  of  AC  and  the  fum 
of  all  the  lines  q  n  ;  that  is,  the  reftangle  of  AC  and 
RL  :  therefore  the  fpace  i\CDB  :  AC  .  RL  =  CO  : 
IN,  and  ACDB  X  IN  -  AC  .  CO  .  RL  ;  and  there¬ 
fore  IN  :  RL  —  AC  .  CO  :  ACDB. 


and  abfciffae  exhibiting  the  relations  of  the  times  and 
velocities,  and  the  areas  exhibiting  the  relations  of  both 
to  the  fpaces  deferibed.  But  we  may  render  the  con¬ 
ception  of  thefe  circumftances  infinitely  more  eafy  and 
fimple,  by  exprefling  them  all  by  lines,  inftead  of  this 
combination  of  lines  and  furfaces.  We  fhall  accom- 
plifh  this  purpofe  by  conftrufting  another  curve  LKP, 
having  the  line  ML  r,  parallel  to  OD  for  its  abfeiffa, 
and  of  fuch  a  nature,  that  if  the  ordinates  to  the  hyper¬ 
bola  AC,  e  x,  fgy  BD,  &c.  be  produced  till  they  Cut 
this  curve  in  L,  p>  K>  &c.  and  the  abfeiffa  in  L,  f, 
by  *y  & c.  the  ordinates  p9  h  ny  K,  &c.  may  be  pro¬ 
portional  to  the  hyperbolic  areas  ;  Ac>,-/Afp 
s  A  c  K.  *  Let  us  examine  what  kind  of  curve  this  will 
be. 

Make  OC  :  O  *  =  O  :  ;  then  (Hamilton’s  Co - 

nlcsy  IV.  14.  Cor.),  the  areas  AC  «e,  e*gfzrz  equal : 
therefore  drawing  p  sy  n  t  perpendicular  to  OM,  we 
fhall  have' (by  the  affumed  nature  of  the  curve  L/>  K), 
Ms —st ;  and  if  the  abfeiffa  OD  be  divided  into  any 
number  of  fmall  parts  in  geometrical  progrefiion  (rec¬ 
koning  the  commencement  of  them  all  from  O),  the 
axis  V  i  of  this  curve  will  be  divided  by  its  ordinates 
into  the  fame  number  of  equal  parts;  and  thiscuive 
will  have  its  ordinates  LM,  p  s,  nt,  & c.  in  geometri¬ 
cal  progrefiion,  and  its  abfciffae  in  arithmetical  progref- 

fion.  .  ,  r 

Alfo,  let  KN,  MV  touch  the  curve  in  K  and  L, 
and  let  OC  be  fuppofed  to  be  to  O  e,  as  OD  to  O  d9 
and  therefore  C  c  to  D  d  as  OC  to  OD  ;  and  let  thefe 
lines  C  cy  *.D  d  be  indefinitely  fmall ;  then  (by  the  na- 


lies  between  the  tangent  KN  and  the  curve  L  P  K,  ex- 
preffes  the  correfponding  area  of  the  hyperbola  which 
lies  without  the  rectangle  BDOG. 

And  now,  by  the  help  of  this  curve,  we  have  an  eafy 
way  of  conceiving  and  computing  the  motion  of  a  body 
through  the  air.  For  the  lubtangent  of  our  curve  now 
reprefents  twice  the  height  through  which  the  ball 
muft  fall  in  vacuo,  in  order  to  acquire  the  terminal  ve¬ 
locity  ;  and  therefore  ferves  for  a  fcale  on  which  to 
meafure  all  the  other  reprefentatives  of  the  motion.  5* 

But  it  remains  to  make  another  obfervation  on  the  ™^ho!a 
curve  L/?K,  which  will  fave  us  all  the  trouble  of  lCf,^Cp{eto 
graphical  operations,  and  reduce  the  whole  ±0  a  very  arifhmeti- 
fimple  arithmetical  computation.  .  It  is  of  fuch  a  na-  calcompu- 
ture,  that  When  Ml  is  confidered  as  the  abfeiffa,  and  is'tation. 
divided  into  a  number  of  equal  parts,  and  ordinates  are 
drawn  from  the  points  of  divifion,  the  ordinates  are  a 
feries  of  lines  in  geometrical  progrefiion,  or  are  conti¬ 
nual  proportionals.  Whatever  is  the  ratio  between  the 
firft  and  fecond  ordinate,  there  is  the  fame  between  the 
fecond  and  third,  between  the  third  and  fourth,  and  fo 
on  ;  therefore  the  number  of  parts  into  which  the  ab¬ 
feiffa  is  divided  is  the  number  of  thefe  equal  ratios 
which  is  contained  in  the  ratio  of  the  firft  ordinate  to 
the  laft  :  For  this  reafon,  this  curve  has  got  the  name 
^of  the  loglflic  or  logarithmic  curve  ;  and  it  is  of  immenfe 
ufe  in  the  modern  mathematics,  giving  us  the.folution 
of  many  problems  in  the  moft  fimple  and  expeditious 
manner,  on  which  the  genius  of  the  ancient  mathema¬ 
ticians  had 'been  exercited  in  vain.  Few  off  our  readers 
are  ignorant,’ that  the  numbers  called  logarithms  are  of 
equal  utility  in  arithmetical^ operations,  enabling  us 


ines  C  Cy  B  a  be  inaenmteiy  equal  utility  m  ariuiiiict^a^^w^v.™,  — - o  r 

ture  of  the  curve)  L  0  is  equal  to  K  r :  for  the  aieas  not  Qnly  to  f0jve  common  arithmetical  problems  with 
2  AC  CyhBBd  are  in  this  cafe  equal.  Alfo  1 0  is  to  aft0ni(hing  difpatch,  but  alfo  to  folve  others  which  are 
l  r,  as  XM  to  KI,  becaufe  <  C  id  D  =  CO  :  DO  :  uite  inaccefiible  in  any  other  way.  Logarithms  are  no- 

^  ,  .V  _  _ _ *^1  wanfmw  Af.lnp  nnlflllrl 


Therefore  IN  s  IK  =  r  K :  r  k 
IK  :  ML=  r  i  :ol 
ML :  MV  =  0 1  :  o  L 
and  IN  :  MN  =  rK:  o  L. 

That  Is,  the  fubtangent  IN,  or  MV,  is  of  the  fame  ffiRg- 
Vot.  XV.  Part  II. 


thing  more  than  the  numerical  meafures  of  the  abfeiffa 
•of  this  curve,  correfponding  to  ordinates,  which  are 
meafured  on  the  fame  or  any  other  fcale  by  the  natural 
numbers ;  that  is,  if  ML  J  be  divided  into  equal  parte, 
and  from  the  points  of  divifion  lines  be  drawn  paraUeUo 
.4  A 


MI,  cutting  the  curve  L  p  K,  and  from  the  points  of 
jnterfe&ion  ordinates  be  drawn  to  MI,  thefe  will  divide 
MI  into  portions,  which  are  in  the  fame  proportion  to 
the  ordinates  that  the  logarithms  bear  to  their  natural 

numbers.  ..  .  ,  .  _ 

In  conftru&ing  this  curve  we  were  limited  to  no 
particular  length  of  the  line  LR,  which  reprefented  the 
fpace  ACDB  ;  and  all  that  we  had  to  take  care  of  was, 


Certain  reafons  of  convenience  have  given  rife  to 
another  fet  of  logarithms ;  thefe  are  fuited  to  a  logi* 
ftic  curve  whofe  fubtangent  is  only  tisisWs  °J" 

dinate  tv,  which  is  equal  to  the  fide  of  the  hyperbolic 
fquare,  and  which  is  affirmed  for  the  unit  of  number. 
We  fhall  fuit  our  applications  of  the  preceding  mvel- 
tigation  to  both  thefe,  and  fhall  firft  ufe  the  common 
logarithms  wheife  fubtangent  is  0,4.3429. 
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TTf  DOC!  belated  by  taking^ 

that^when  OC,  O  wcrct an  example  0f  the  different  queftions  which  maybe  pro-^ 

pofed.  » 


grelfion,  M  j,  M/  ffould  be  in  arithmetical  progrefiion. 

The  abfeiffe  having  ordinates  equal  tops,  n  t,  &c.  might 
have  been  twice  as  long,  as  is  (hown  m  the  dotted  curve 
which  ie  drawn  through  L.  All  the  lines  which  ferve  to 
meafure  the  hyperbolic  fpace*  would  then  have  been 
doubled.  But  NI  would  alfo  have  been  doubled,  and 
our  proportions  would  have  ftffi  held  good’;  becaufe  this 
fubtangent  is  the  fcale  of  meafurement  of  our  figure,  as 
E  or  2  u  is  the  fcale  of  meafurement  for  the  motions. 

Since  then  we  have  tables  of  logarithms  calculated 
for  every  number,  we  may  make  ufe  of  them  lnltead 
of  this  geometrical  figure,  which  ftill  requires  confi¬ 
de  rable  trouble  to  fuit  it  to  every  cafe.  There  are  two  lets 
of  logarithmic  tables  in  edmmon  ufe.  One  is  called 
3  table  of  hyperbolic  or  natural  logarithms.  It  is 
fuited  to  fuch  a  curve  as  is  drawn  in  the  figure,  where 
the  fubtangent  is  equal  to  that  ordinate  *  *  which  cor- 
tefponds  to  the  fide  *0  of  the  fquare  *e>-0  mferted  be¬ 
tween  the  hyperbola  and  its  affymptotes.  This  fquare 
is  the  unit  of  furface,  by  which  the  hyperbolic  aieas 
are  expreffed  ;  it3  fide  is  the  unit  of  length,  by  whic  1 
the  lines  belonging  to  the  hyperbola  are  expreffed  y  T  v 
is  =  1 ,  or  the  unit  of  numbers  to  which  the  logarithms 
are  fuited,  and  then  IN  is  alfo  t.  Now  the  fquare 
fi  71 0 being  unity,  the  area  B ACD  will  befome  number; 
it  O  being  alfo  unity,  OD  is  fome  number  r  Call  it  x. 
Then,  by  the  nature  of  the  hyperbola,  OB  :  O*  — 

w  *  :  DB :  That  is,  x  :  1=  i  :  -j,  fo  that  DB  is—  - 

Now  calling  D  d  it,  the  area  BD  db,  which  is  the 

X 

fluxion  (ultimately)  of  the  hyperbolic  area,  is—.  Now 

in  the  curve  L^K,  MI  has  the  fame  ratio  to  NI  that 
BACD  has  to  :  Therefore,  if  there  be  a  fcale  of 

which  NI  is  the  unit,  the  number  on  this  fcale  cor- 
refponding  to  Ml  has  the  fame  ratio  to  1  which  the 
number  meafunng  BACD  has  to  1  ;  and  I  /,  which 
correfponds  to  BD^/£,  is  the  fluxion  (ultimately)  of 
MI ;  Therefore,  if  MI  be  called  the  logarithm  of 

2-  is  properly  reprefented  by  the  fluxion  of  MI.  In 

(hort,  the  line  MI  is  divided  precisely  as  the  line  of 
numbeis  on  a  Gunter’s  fcale,  which  is  therefore 
a  line  of  logarithms  ;  and  the  numbers  called  loga¬ 
rithms  are  juft  the  lengths  of  the  different  parts  of  this 
line  meafured  on  a  fcale  of  equal  parts.  Therefore,  when 

we  meet  with  fuch  an  expreffion  as  —  viz.  the  flu¬ 
xion  of  a  quantity  divided  by  the  quantity  itfelf,  we 
eonfider  it  as  the  fluxion  of  the  logarithm  of  that  quan¬ 
tity,  becaufe  it  is  really  fo  when  the  quantity  .is  a  num¬ 
ber  ;  and  it  is  therefore  ftri&ly  true  that  the  fluent  of 


Recoiled  that  the  re&angle  ACOF  is  ~2tf,  or  ^  ^  or 

E,  for  a  ball  of  caft-iron  one  inch  diameter,  and  if  It 
.  .  .  uzd  ,  , 

has  the  diameter  d,  it  is  — ,  or  2 ad,  or 

I.  It  may  be  required  to  determine  what  will  be  the 
fpace  deferibed  in  a  given  time  /  by  a  bail  letting  out 
with  a  given  velocity  V,  and  what  will  be  its  velocity 
v  at  the  end  of  that  time.  A 

v  Here  we  have  NI  :  MI  =  ACOF  2  BDCA ;  now 
NI  is  the  fubtangent  of  the  logiftic  curve  ;  MI  is  the 
difference  between  the  logarithms  of  OD  and  OC;  that 
is  the  difference  between  the  logarithms  of  e+t  and  e  ; 
uxd 

ACOF  is  2  ad,  or  — j-7  or  E d. 

Therefore  by  common  logarithms  0,43429  :  log, 
7+ 7 _ log.  ezzzad:  S,=z  fpace  deferibed, 

or  0,43429:  log. ““-==2 ad:  S, 

2  ad  e+t 

and  S.  —  X  log. 


e+t 


We  muft 


0,43429 

by  hyperbolic  logarithms  S=  d  X  log 

Let  the  ball  be  a  12  pounder,  and  the  initial  velo* 
city  be  1600  feet,  and  the  time  20  feconds, 

.  .  2  ad 

firft  find  e,  which  is  -y  • 

Therefore,  log.  2  a 

log.  d  (4,  5 ) 
log.  V.  (1600) 


+ 

+ 


3.03236 

0.65321. 

3.2O4I2 


Log.  ef  3", 03,: 

And  e+t  is  23", 03,  of  which  the  log;  is 
from  which  take  the  log.  of 


0.48145 

1.36229 

0.48145 


e+t 


remains  the  log.  of 

This  muft  be  confidered  as  a 
2  ad 

which  we  are  to  multiply 


•  G.S8084. 

common  number  by 


o,43429 

Therefore  add  the  logarithms  of  zad 
e  +  t 

i°g*  —r 


+ 

+ 


log.  0,43429 


Log.  S. 


3.635J? 

9.94490 

9.63778 

3.99269 


OD 


x 


•  is  the  hyperbolic  Ipgaritlim  of  x. 


9833  feet 

For  the  final  velocity,  . 

.  OC=AC  :  BD,  or  e+t «  e=V  :  v. 

2  3 ',03  5  3 ',03=  1600  •  2IOj,  —  v’ 

The  ball  has  therefore  gone  3278  yards,  and  its  ve 
locity  is  reduced  from  1600  to  210. 


It 


P  R  O  J  E  C 

It  may  be  agreeable  to  the  reader  to  fee  the  gradual  1 1,37 
progreft  of  the  ball  during  fome  feconds  of  its  motion. 
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r,  s.  Djf  v. 


s' 

4" 

£ 


*383 

2456 

3336 

4080 

4.725 

5294 


IO73 

880 

744 

645 

569 


1203 

964 

804 

690 

604 

537 


m 

397 

239 

160 
1 14 
86 
67 


The  firfl  column,  is  the  time  of  the  motion,  the  fe¬ 
cond  is  the  fpace  defcribed,  the  third  is  the  differences 
<*f  the  fpaces,  fhowing  the  motion  during  each  fuccef- 
five  fecQtid  ;  the  fourth  column  is  the  velocity  at  the 
end  of  the  time  / ;  and  the  lafT  column  is  the  diffe¬ 
rences  of  velocity,  fhowing  its  diminution  in  each  fuccef- 
five  fecond.  We  fee  that  at  the  diflance  of  1000  yards 
the  velocity  is  reduced  to  one  half,  and  at  the  diflance 
of  lefs  than  a  mile  it  is  reduced  to  one  third. 

II.  It  may  be  required  to  determine  the  diflance  at 
which  the  initial  velocity  V  is  reduced  to  any  other 
quantity  v.  This  queflion  is  folved  in  the  very  fame 
manner,  by  fubflituting  the  logarithms  of  V  and  v  for 
thofe  of  e+t  and  e  ;  for  AC  :  BD  =  OD  :  OC,  and 
r  AC  OD  .  V  e+t. 

therefore  log.  =  or  lo£*  ~  =  io^  ” 

Thus  it  is  required  to  determine  the  diflance  in  which 
the  velocity  1780  of  a  24  pound  ball  (which  is  the  me¬ 
dium  velocity  of  fuch  a  ball  difcharged  with  16  pounds 
of  powder)  will  be  reduced  to  1 500. 

Here  d  is  5,68,  and  therefore  the  loga¬ 
rithm  of  2  a  d  is 


Log.  —  =:  0,07433,  of  which  the  log.  is 
Log*  °»43429 


+  3.78671 
+  8.871 16 
— 9.63778 


2a  d: 


7,2i 


=  1,577.  Therefore  log.  la 


P- 135- 


3.03236 

d  9.87506 
m  0.19782 


and  ladm^z  1274,2. 


Log.  zadm  3.10524 


Now  1274,2 :  100=0,43429  ;  0,03408  =:  log.- 

^  zadm  ... 

But  e  =: — y — =0,763,  and  its  logarithmzzg. 88252, 

which,  added  to  0.03408,  gives  9.91660,  which  is  the 
log.  of  e  +  ty  =  0,825,  from  which  take  e ,  and  there 
62 

remains 06 2, or -  of  a  fecond,  for  the  time  of 

icoo 

paffage.  Now,  to  find  the  remaining  velocity,  fay 
825  ;, 763  =*670:  1544,  =  *>. 

But  in  Mr  Robins’s  experiment  the  remaining  velo? 
city  was  only  1425,  the  ball  having  loll  245  ;  whereas 
by  this  computation  it  fhould  have  lofl  only  126.  It 
appears,  therefore,  that  the  refiflance  is  double  of  what 
it  would  have  been  if  the  refiflance  increafed  in  the  du¬ 
plicate  proportion  of  the  velocity.  Mr  Robins  fays  it 
is  nearly  triple.  But  he  fuppofes  the  refiflance  to  flow 
motions  much  fmaller  than  his  own  experiment,  fo  often 
mentioned,  fully  warrants. 

The  time  e ,  in  which  the  refiflance  of  the  air  would 
extinguifh  the  velocity  is  0^,763.  Gravity,  or  the 

.  .  1670 

weight  of  the  bullet,  would  have  done  it  in-  ^  -  or 52^ 

52 


therefore  the  refiflance  is 


0,763 


times,  or  nearly  68 


times  its  weight,  by  this  theory,  or  5,97  pounds.  If  we 
calculate  from  Mr  Robins’s  experiment,  we  mufl  fay  log. 

V  .  . 

— :  0,43429  =  100:  e  V,  which  will  be  630,23,  and 


Log.  1047,3  or  349  yar<*s  .  3.02009 

This  reduction  will  be  produced  in  about  ^  of  a  fe- 
-cond. 

III.  Another  queflion  may  be  to  determine  the  time' 
which  a  ball,  beginning  to  move  with  a  certain  veloci¬ 
ty,  employs  in  paffmg  over  a  given  fpace,  and  the  di¬ 
minution  of  velocity  which  it  fuftains  from  the  refiflance 
of  the  air. 

We  may  proceed  thus :  “ 

S  =  o, 43429  :  log. - ,  =:  A  Then  to  log. 


63°,23  „ 

*=TZir-=  0  >3774> 


and 


52 


gives  138  for  the 


— add  log.  e  and  we  obtain  log.  e  + 19  and  e  + 1;  from 

which  if  we  take  e  we  have  /.  Then  to  find  17,  fay 
<8  e+f:e=Vi‘u.  . 

Application  We  fhall  conclude  thefe  examples  by  applying  this 
of  an  expe-  lafl  rule  to  Mr  Robins’s  experiment  on  a  mufket  bul- 
ritnent  of  ]et  Qf  0f  an  ;nch  in  diameter,  which  had  its  velo- 
Mr  Robins. ^  reduced  from  l6^0  t0  ^25  by  palling  through 
See  Ru bins's  lQO  feet  0f  air.  This  we  do  in  order  to  difeover  the 
wth  vol.  refiflance  which  it  fuflained,  and  compare  it  with  The 
’  refiflance  to  a  velocity  of  1  foot  per  fecond. 

We  mufl  firfl  afeertain  the  firfl  term  of  our  analogy. 
The  ball  was  of  lead,  and  therefore  2  a  mufl  be  multi¬ 
plied  by  d  and  by  m ,  which  exprefies  the  ratio  of  the 
denfity  of  lead  to  that  of  cafl  iron,  d  is  0,75,  and  m  is 


1670  ~  70 1 ' T7  0,3774 

proportion  of  the  refiflance  to  the  weight,  and  makes 
the  refiflance  12,07  pounds,  fully  double  of  the  other. 

It  is  to  be  obferved,  that  with  this  velocity,  which 
greatly  exceeds  that  with  which  the  air  can  rufh  into 
a  void,  there  mufl  be  a  flatical  preflure  of  the  atmo- 
fphere  equal  to  6\  pounds.  This  will  make  up  the  dif¬ 
ference,  rind  allows  us  to  conclude  that  the  refinance 
arifing  folely  from  the  motion  communicated  to  the  air 
follows  very  nearly  the  duplicate  proportion  of  the  ve- 
locity. 

The  next  experiment,  with  a  velocity  of  1690  feet, 
gives  a  refiflance  equal  to  157  times  the  weight  of  the 
bullet,  and  this  bears  a  much  greater  proportion  to  the 
former  than  16902  does  to  1670*;  which' (hows,  that  al¬ 
though  thefe  experiments  clearly  demonflrate  a  prodi¬ 
gious  augmentation  of  refiflance,  yet  they  are  by  no 
means  fufceptible  of  the  precifion  which  is  neceflary  for 
difeovering  the  law  of  this  augmentation,  or  for  a  good 
foundation  of  pradical  rules;  and  it  is  frill  greatly  to 
be  wifhed  that  a  more  accurate  mode  of  invefligation 
could  be  difeovered.  #  59 

Thus  we  have  explained,  in  great  detail,  the  princi-  ]^coaQpitu* 
pies  and  the  procefs  of  calculation  for  the  fimple  cafe 
4  A  2  of 


PROJECTILES. 

of  the  motion  of  projeftiles  through  the  air.  The  learn-  hyperbol;c  i0gar;thm.  Therefore  S  =  —  —  X 

prolix^  an^that^he^whok  Sght  haveTeen0  com-  L  +  C.  Where  L  means  the  hyperbolic 

prifed  in  lefs  room,  by  taking  the  algebraic  method,  logarithm  of  the  quantity  annexed  to  it,  and  X  may  be 
We  acknowledge  that  it  might  have  been  done  even  in  ^  tQ  exprefs  ;ts  common  logarithm.  (See  article 
a  few  lines.  But  we  have  obferved,  and  our  obferva-  ^  UXlONs). 

tion  has  been  confirmed  by  perfons  well  verfed  m  tuch  The  conftant  quantity  C  for  completing  the  fluent 
fubiefts,  that  in  all  cafes  where  the  fluxionary  procels  m-  ^  determ;ned  from  this  confideration,  that  the  fpace 
troduces  the  fluxion  of  a  logarithm,  there  js  a  great  want  defcrIbed  ;s  0>  wben  the  velocity  is  o  :  therefore  Cl¬ 
ef  diftina  ideas  to  accompany  the  hand  and  eye.  i  he  to-  ^  £  —  ,  .be 

lutioncomes  out  by  a  fort  of  magic  or  legerdemain,  we  can-  — -  X  L  W  =  o,  and  C  —  y  X  L  and  -he 

not  tell  either  bow  or  -why.  We  therefore  thought  it  our  g  ,  — 

duty  to  furnilh  the  reader  with  diftina  conceptions  o 
y  _ _ "Pn-rtViiQ  real  on.  at- 


•  —v> 


duty  to  furnilh  the  reader  with  diftina  conceptions  o  ]ete  fluent  S  =  ’—  X  LVU  1 

the  things  and  quantities  treated  of.  For  this  reafon,  af-  _ £  , 

ter  Ihowina-,  in  Sir  Ifaac  Newtons  manner,  howrtie  T  /  u1  - - - y  }.  / — - — r 

fpaces  deferibed  in  the  retarded  motion  of  a  projeaile  --X-LJ  -  i  _  v  .  *  0,43429,?  V  «1-v  * 

followed  the  proportion  of  the  hyperbolic  areas,  we  (putting  M  for  0,43429,  the  modulus  or  hibtangent 

(hewed  the  nature  of  another  curve,  where  lines  couxl  \V  h  „ 1  .  /  u 1 

be  found  which  increafe  in  the  very  fame  manner  as  Oftbecommonlogi(ticcurve)  ='j^~  Xy 

f^'bir?  bhehaebfcT£  MI  iTThtcmve  move"  ^mcifely  This  equation  eftablifhes  the  relation  between  the 
as'the  projeaile  does.  Then,  difeovering  that  this  line  is  fpace  fallen  through,  and  the  velocity  acquired  by 
the  fame  with  the  line  of  logarithms  on  a  < Gunter’s  fcale,  gS  _  p  /  - - ,  and- 

wc  (hewed  how  the  logarithm  of  a  number  really  repre-  tall,  we  oo  y  B  ,  V 

fents  the  path  or  fpace  deferibed  by  the  proje&ile.  i 

And  we  were  the  more  difpofed  to  do  this,  becaufc  in  J___  L  -  ,  or,  which  is  dill  more  convent- 

the  articles  Logarithms  and  Logarithmic  Curve,  u  Mx  g  f 

there  has  not  been  that  notice  taken  of  it  which  would  ^  for  u$>  M£2j£  _  x  ______  that  is,  equal  t* 

^Havin"  Swe  hope,  enabled  the  reader  to  conceive  the  iogar;thm  of  a  certain  number:  the£f°^ef^"| 
diftinaiy^the  quantities  employed,  we  (hall  leave  the  found  the  natural  number  corre  pon  mg  o 
geometrical  method,  and  profecute  the  reft  of  the  tub-  MX2^S  confider  jt  M  a  logarithm,  and  take  out  the 

60  ieft  in  a  more  compendious  manner.  m2  9  r 

Of  the  per-  y/e  are,  in  the  next  place,  to  confider  the  perpendi-  number  correfponding  to  it :  call  this  n.  Then,  fincu 

peni^cuiar  jar  afcents  and  defcents  of  Wy  projeftiles,  where  the  .  a* _  .  _nu*=u% 

afeentsof.  fft  0f  the  air  is  combined  with  the  aftion  of  gra-  „  ls  equal  to  we  have 

heavy  pro-  rcim-om.*-  .  7  .  - .  -  *" _ j  a 


CU|ar  aicents  ana  uciLcuLo  ux  - ---  f 

heavvmo  refiftance  of  the  air  is  combined  with  the  aftion  of  gra- 

iedhles.  vitv  :  and  we  (hall  begin  with  the  defeents. 

*****  vity^  ^  ^  ^  tenniaal  velocity,  and  g  the 

accelerating  power  of  gravity  :  When  the  body  moves 
with  the  velocity  u9  the  refiftance  is  equal  to  g  ;  m 
every  other  velocity  v,.  we  mull  have  «  :  v  —  g  • 

gJL^  —  r>  for  the  refiftance  to  that  velocity.  In  the 

defeent  the  body  is  urged  by  gravity  g,  and.oppofed 

by  the  refiftance  ——:  therefore  the  remaining  acce- 

g  V  1 

lerating  force,  which  we  (hall  call/,  is£— or 

g  («’— ■ »*}  _  r 
- - - »  or - ~i  >  -  ]• 

Now  the  fundamental  theorem  for  varied  motions  is 


•  .  •  V  V  ti 

f  s  —  u  and  s  =  y~ , 


V  V 


and  s  = 


and  n  u  ^  1  =  nv*,,or  nv*  =  v2Xn—v,  and  v 

u  1  X  n — i 

To  expedite  all  the  computations  on  this  fubjeft,  it 

will  be  convenient  to  have  multipliers  ready  computed 
for  M  X  2  g>  and  its  half, 

viz.  27,794. whofe  loS-  Is  '  .  1^93 

and  13,897  *  ^ 

But  t,  may  be  found  much  more  expeditioufly.by 

obferving  that  J  »  the  fecant  of  aB  arch 

of  a  circle  whofe  radius  is  u,  and  whofe  fine  is  u,  or 
whofe  radius  is  unity  and  fine  =  \  :  therefore,  confi- 

dering  the  above  fra&ion  as  a  logarithmic  fecant,  look 

for  itSin  the  tables,  and  then  take  the  fine  of  the  arc  of 
/-  1 _ Vs'ir  *  the  nro- 


u 

~g 


- "  /  "  g  u  — ' v  for  it  m  the  taDies,  ana  uku  ^  ----- 

VV  .  Which  this  is  the  fecant,  and  multiply  it  by.  u;  the  pro- 
r  »»  ,  £  jq  tbe  flUerit  of  — — r  »  duft  is  the  velocity  required.  .  , 

+  ^ _ _  «  7^  f  “e  (hall  take  an  example  of  a  ball  Whofe  terminal 

velocity  is  689!  feet,  and  afeertain  its  velocity  after  a 
fall  of  1848  feet.  Here,  <5-558 

=  475200  and  its  log.  ^  -  2^87844 

«  —689^  -  ^  1.70515 

g  ~ 32  "  326670 

S  =  1848  -  ^ 

Then 


—  —  hyperb.  log  of  * 

_ _  V  V 

1  15 


For  the  fluxion 
and  this  divided  by  the 

2 7 


quantity  of  which  it  is  the  fluxion,  gives 

precifely  which  is  therefore  the  fluxion  of 


P  K  O 


Then  log*  27,794 

log.  S 


log.  u 


+  3.2667O 
-  5.67688 


Log.  of  0,10809  =  log.  n  -  9‘°337^ 

0,10809  is  the  logarithm  of  1,2826  ~  tf,  and  n — 1=1 

Xn  —  I  . ,  ,  , 

- - —  323,6  %  =  v  %  and  v  = 


-  0,2826,  and 
323,6. 

In  like  manner*  0,054045  (which  is  half  of  0,10809) 
will  be  found  to  be  the  logarithmic  fecant  of  28°,  whofe 
fine  0,46947  multiplied  by  68  9y  gives  324  for  the  velo¬ 
city. 

The  procefs  of  this  folution  fuggefts  a  very  perfpi- 
cuous  manner  of  conceiving  the  law  of  defcent ;  and  it 
may  be  thus  expreffed : 

M  is  to  the  logarithm  of  the  fecant  of  an  arch  whofe 

fine  is  and  radius  1,  as  2  a  is  to  the  height  through 

which  the  body  mull  fall  in  order  to  acquire  the  velo¬ 
city  v.  Thus,  to  take  the  fame  example. 

1.  Let  the  height  h  be  fought  which  will  produce  the 
velocity  323,62,  the  terminal  velocity  of  the  ball  being 

u  1  323,62 

689,34.  Here  2  or  —  is  14850,  and  = 

0,46947,  which  is  the  fine  of  28°.  The  logarithmic 
fecant  of  this  arch  is  0,05407.  Now  M  or  0,43429^ 
0,054071=  14850  :  1848,  the  height  wanted. 

2.  Required  the  velocity  acquired  by  the  body  by 

falling  1848  feet.  Say  14850  :  1848  =  0,43429  : 
0,05407.  Look  for  this  number  among  the  logarith¬ 
mic  fecants.  It  will  be  found  at  28°,  of  which  the  lo¬ 
garithmic  fine  is  -  -  -  9.67161 

Add  to  this  the  log.  of  u 

The  fum 

is.  the  fogarithm  of  323,62,  the  velocity  required, 

We  may  obferve,  from  thefe  foluti'ons,  that  the  ac¬ 
quired  velocity  continually  approaches  to,  but  never 
equals,  the  terminal  velocity.  For  it  is  always  expref- 
6t  fed  by  the  fine  of  an  arch  of  which  the  terminal  veloci- 
Erroneous  t  ;s  tjie  ra(jffis.  We  cannot  help  taking  notice  here 
Mr^Muller  P^  a  verT  ^range  aftertion  of  Mr  Muller,  late  profefTor 
of  mathematics  and  director  of  the  royal  academy  at 
Woolwich.  He  maintains,  in  his  Treatife  on  Gunnery, 
his  Treatife  of  Fluxions,  and  in  many  of  his  numerous 
works,  that  a  body  cannot  poffibly  move  through  the 
air  with  a  greater  velocity  than  this ;  and  he  makes  this 
a  fundamental  principle,  on  which  he  eftabliffies  a  theo¬ 
ry  of  motion  in  a  refilling  medium,  which  he  afferts 
with  great  confidence  to  be  the  only  juft  theory  ;  .fay¬ 
ing,  that  all  the  inveftigations  of  Bernoulli,  Euler,  Ro¬ 
bins,  Simpfon,  and  others,  are  erroneous.^  We  ufe  this 
ftrong  exprellion,  becaufe,-  in  his .  criticifms  on  the 
works  of  thofe  celebrated  mathematicians,  he  lays  afide 
good  manners,  and  taxes  them  not  only  with  igno¬ 
rance,  but  with  diffionefty ;  faying,  for  inftance,  that  it 
required  no  fmall  dexterity  in  Robins  to  confirm  by  his 
experiments  a  theory  founded  on  falle  principles  ;  and 
that  Thomas  Simpfon,  m  attempting  to  conceal  hi  at 
obligations  to  him  for  .  fome  valuable  propofitions,  by 
changing  their  form,  had  ignorantly  fallen  into  grofs^ 
error*. 

Nothing  caa  be  more  palpably  abfurd  than  this  after- 
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+  1.44396  tion  of  Mr  Muller.  A  blown  bladder  will  have  but  a 
fmall  terminal  velocity ;  and  when  moving  with  this  ve¬ 
locity,  or  one  very  near  it,  there  can  be  no  doubt  that 
it  will  be  made  to  move  much  fvvifter  by  a  fmart  ftroke. 

Were  the  aftertion  true,  it  would  be  impofiible  for  a 
portion  of  air  to  be  put  into  motion  through  the  reft, 
for  its  terminal  velocity  is  nothing.  Yet  this  author 
makes  this  aftertion  a  principle  of  argument,  faying, 
that  it  is  impofiible  that  a  ball  can  iftue  from  the  mouth 
of  a  cannon  with  a  greater  velocity  than  this ;  and  that 
Robins  and  others  are  grofsly  miftaken,  when  they  give 
them  velocities  three  or  four  times  greater,  and  refin¬ 
ances  which  are  10  or  20  times  greater  than* is  pofiible; 
and  by  thus  compenfating  his  fmall.  velocities  by  ftill 
fmaller  refiftances,  he  confirms  his  theory  by  many 
experiments  adduced  in  fupport  of  the  others.  No  rea-  ' 
fon  whatever  can  be  given  for  the  aftertion.  Newton, 
or  perhaps  Huygens,  was  the  firft  who  obferved  that 
there  was  a  limit  to  the  velocity  which  gravity  could 
communicate  to  a  body  5  and  this  limit  was  found  by 
his  commentators  to  be  a  term  to  which  it  was  vaftly 
convenient  to  refer  all  its  other  motions.  It  therefore 
became  an  ob]e<ft  of  attention ; -and  Mr  Muller,  through 
inadvertency,  or  want  of  difeernment,  has  fallen  into* 
this  miftake*  and'with  that  arrogance  ,and  felf-conceit 
which  mark  all  his  writings,  has  made  this  miftake  a' 
fundamental  principle,  becaufe  it  led  him  to  eftablifh  a 
novel  fet  of  do&rines  on  this  fubjeft.  He  was  fretted 
at  the  fuperior  knowledge  and  talents  of  Mr  Simpfon* 
his  inferior  in  the  academy,  and  was  guilty  of  feveraf 
mean  attempts  to  hurt  his  reputation.  But  they  were 
unfuccefsful,  <  .61 

We  might  proceed  to  confider  the  motion  of  a  body  Motion  of 
projected  downwards.  Wliile  the  velocity  ©fq>roje<ftiona  body  pro- 
is  lefs  than  the  terminal  velocity,  the  motion  is  deter-j^^, 
mined  by  what  we  have  already  faid  :  for  we  muft  com- 
pute  the  height  neceffary  for  acquiring  this  velocity  in 
the  air,  and  fupppfe  the  motion  to  have  begun  there, 

But  if  the  velocity- of  projection  be  greater,  this  method 
fails.  We  ppfs  it  over  (though  not  in  the  leaft  more 
difficult  than  what. has  gone  before),  becaufe  it  is  of 
mere  curiofity,  and  never  occurs  in  any  interefting  cafe. 

We  may  juft  obferve,  that  fince  the  motion  is  fvvifter 
than  the  terminal  velocity,  the  refiftance  muft  be  great¬ 
er,  than,  the  weight,  and  the  motion  will  be  retarded. 

The  very  fame  procefs  will  give  us  for  the  fpaee  deferibed 


^83844 

2.51005 


s  =.  —  X  L  /— _ — ,  v  being  the  velocity  of  ” 

g  V  V* - u  1 

projection,  greater  than  w.  Now  as  this  fpaee  evident¬ 
ly  increafes  continually  (becaufe  the  body  always  falls), 
but  does  not  become-  infinite  in  any  finite  time,  the  frac-  - 

tion  — — - “7  does  not  .become  infinite  ;  that  is,  <v  x 

does  not  become  equal  to  u  2 :  therefore  although  the 
velocity  V  is  continually  diminiffied,  .it-  never  becomes  - 
fo  fmall  as  u.  Therefore  u  is  a  limit  of  diminution  as  . 
well  as  of  augmentation.-  #  .  63 

We  muft  now  afeertain  the  relation  -between  the  time-Relation 
of  the  defcent.  and  the  fpaee  .deferibed,  or  the  velocity  between 
acquired.-  For  this  purpofe  .we  may  ufe  the  other  iun-of  defcen£ 
damental  propofition  of  varied  motions  ft=v,  which,  in  and  fpaee 

the  prefent  cafe,  becomes  t='v ;  therefore  t=  &z- 


V ■ 


„  •  and  take  the  logarithmic  cotangent  of  the  half  comply 

„  v,  -  -Jlx  uv-,  and  tsz-Xf— - r  rnent  of  the  correfponding  arch.  This,  confidcred  as  a 

- X  ~  g  S,JjL~V  common  number,  will  be  the  fecond  tenn  of  our  pro- 

S  ,/•  «/•»  _t  /*+•  There-  portion.  This  is  a  (hotter  procefs  than  the  former. 

Now  (art.  Fluxions  — •  lncrc  *  By  revcrftng  this  proportion  we  get  the  velocity  cor- 

/  A.  .  _ _  ..  refoondiner  to  a  given  time.  „  . 


INOW  * J  ux u-~-v  .by  reverting  tms  prupui  v 

(  X  L  VX  M  This  flu-  re^g  Compare  ^this1  defeent  of  1848  feet  in  the  air  Fall  of* 

fore  f—  ^  xLy  V  k  with  the  fall  of  the  bodym  vacuo  during  the  fame  ’ «  J 0“pa. 

ent  needs  no  conftant  quantity  to  complete  it,  o  -TTt*  ,  10", 973’=  1848  :  1926,6,  which red  with 

T'-n  •  for  t  muft  be  =0  when  v=o.  This  vviU  evi-  tunc,  lay  21  ,542  .  10  ,y/ 5  *  that  of  one 

-  .  r  A +•”■;.  T  /-,=  ™Cor^i  1  Th^timern  which  the  body  acquires  the 111  Tacuo- 

oently  be  t  e  ca  e  ,  or  len  ^ ^  V  “  velocity  Jby  falling  through  the  air,  is  to  the  time  of 

L  J,  =  o.  _  acquiring  the  fame  velocity  by  falling  in  vacuo, ,  as  «* 

But  how  does  this  quantity  ~X  X^A±{  fiS “*7  *  L  / to  v  e  for  it  would  acquire  this  velocity  in 

time  ?  Obferve,  that  in  whatever  numbers,  or  by  what-  ^  ^  time  *  and  it  acquires  it  in  the  air 

ever  units  of  fpace  and  time,  u  and  g  are  expreilea,  - £ 

»  exprefles  the  number  of  units  of  time  in  which  the  ve-  jn  tjle  tjme 

hicity  «  is  communicated  or  extinguiihed  by  gravity  i  2  The  velocity  which  the  body  acquires  by  falling 


hicity  «  is  communicated  or  extinguiihed  by  gravity  i  2  The  velocity  which  the  body  acquis  y  mg 
and  [  A~f~*u  or  A  / -  is  always  an  ab  ft  raft  through  the  air  in  the  time  —  L  I  **  to 

s/  «—■<>  MV  u~v  ?  .  .  ,  . 

number,  multiplying  this  time.  veloc;ty  which  it  would  acquire  m  vacuo  during  tne 

We  may  iUuftrate  this  rule  by  the  fame  example.  In  /u+v,  -  the  veiocity 

what  time  will  the  body  acquire  the  velocity  323,62  .  fame  tune,  as  v  to  »  L  /  ~  •  t  0  ' 

Here  u  +  v=  1012,96,  u-  11=  365,72;  there  ore  ^  wQuld  acqu;re  in  vacuo  during  the  time- 

A±J-  0,22122,  and  “(in  feetandfeconds)  is  fu+v  mud  be  u  L  /A±H  (becaufein  any  time 

A  sj  * — v  &  -  .  ^  *1^  s/  u—v  Nr  w 

a,,,s1J.  Now,  lb,  gr,«£,  p,rfp—y,  ^  vdocity  „  i,  mM). 

equation  *  V  *  ProI”r“":  '  2,nthe„e«t  place,  let  a  body,  whole  temind  wlo.  TOaerf 

-I,  A“V'„V,  required.  .  Vwhich  $£»£/«  ““ ^ 

sreWsVwV.  -  -  — 

6  We  h„e  now  cj£+^l  lor  the  exprellton  of /, 

curve,  and  that  ‘^^thfbody'^The  Marquis  Po-  for  both  gravity  and  refiftance  aft  now  in  the  fame  di- 
publUhed  at  Padua  in  ,7«.  has  ^ion,  a^d  retlrd  the  motion  of  the  afcending  body  . 

^ an! 

g— tri-  and  1  =~X/^7  +C>  =-yxL<v/“,  + 
cally  precife,  but  involving  the  very  obfeure  notion  of  ^  This  mull  be  =0  at  the  be- 

ubftraft  ratios.  -  ginning  of  the  motion,  that  is,  when  v-V,  that  is, 

It  is  eafy  to  fee  that  »  tlie  cotangent  of  ^v+W+C-o.orC^i'x  Lv/^  +  V'*  and 

the  4  complement  of  an  arch,  whofe  radius  is  1,  and  g  J  „  — — 


6S 


the  5  complement  o<  a. a* - ^  ^  arf  th„ompkte  fla„,  wih  be  .  =*< 

whofe  fine  is  For  let  Kt,  l  &  >  ^  ^  /~^_v2  «*  ^  A*+V* 

BE  ;  then  KD-n+v,  and  J°«J  KB  U‘+T,2)=!i  XL  m^X  ?'s/  b^+v2 

£  rip  Bk!"=  L"  *  bt  S"“e“  b'ight  “  “IT” 

by  fimllarity  of  tnangks,  GA  :  ^  rp^en  s  =  ^  when  v  ==  o  ;  and  h  —  X 

V AD  :  VT>K=  V^>  *  and  GA^  =  COtan>  /^  +  W  _  x  X  /“Z+X-*.  We  have 

,BAv=  /*+?;  therefore  look  for- among  the  na-  L  J  >’  V  M 

tB  )  v/“—  “  .  r  *  A:±Y:^,VX ;  therefore  x(%±A)= ^  • 

tuial  fines,  or  for  log.  —  among  the  logarithmic  fines,  A  ^/u«+v*  «2  «+  -Therefore 


PROJECTI 

Therefore  let  n  be  the  number  whofe  common  logarithm 

;  we  fhall  have  n  =z  Y  and^-=rl±Y 
ux  u  +  vx  n 

—u*  ;  and  thus  we  obtain  the  relation  of  s  and**,  as  in 
the  cafe  of  defeents :  but  we  obtain  it  Hill  eafier  by  ob- 
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IS 


ferving  that  yV+V*  is  the  fecant  of  an  arch  whole 
radius  is  a,  and  whofe  tangent  is  V,  and  that  \/ u2-\-v  2 
is  the  fecant  of  another  arch  of  the  fame  circle,  whofe 
tangent  is  v. 

Let  the  fame  ball  be  projected  upwards  with  the  ve¬ 
locity  4 1 1 ,05  feet  per  fecond.  Required  the  whole 
height  to  which  it  will  rife  ? 

Here  — will  be  found  the  tangent  of  30.48-5-,,  the  lo- 
u 

garithmic  fecant  of  which  is  0,06606.  This,  multi¬ 
plied  by-^— ,  gives  2259  feet  for  the  height.  It  would 
Mo¬ 
have  rifen  2640  feet  in  a  void. 

.  Suppofe  this  body  to  fall  down  again.  We  can 

compared  c°mPare  the  velocity  of  proje&ion  with  the  velocity 
with  that  with  which  it  again  reaches  the  ground.  The  afeent 

with  which  _  /u2 4-  V2 

it  reaches  and  defeent  are  equal:  therefore w  ^ — , 

multiplies  the  conftant  faftor  in  the  afeent,  is  equal  to 

u 2  ,  the  multiplier  in  the  defeent.*  The  firfl  is 
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which 


the  ground. 


/— 

u2 — t 


the  fecant  of  an  arch  whofe  tangent  is  V  ;  the  other  is 
the  fecant  of  an  arch  whofe  fine  is  v..  Thefe  fecants 
are  equal,  or  the  arches  are  the  fame;  therefore  the  ve¬ 
locity  of  projeftion  is  to  the  final  returning  velocity  as 
the  tangent  to  the  fine,  or  as  the  radius  to  the  cofine  of 
the  arch.  Thus  fuppofe  the  body  proje&ed  with  the 

u 

terminal  velocity,,  or  V=«/  then  If  V  = 

Vz 

689,^=487.. 

We  muft  in  the  laft  place  afeertain  the  relation  of 
the  fpace  and  the  time. 

tt  r(-a*4-v*)  * 

Here  — H- — }-  1 

u2 

«ndf==!Ix/~-r+C.  Now 
g  u2+v2’  g  J  U2+V* 

(art.  Fluxions)  f  uv ■-  is  an  arch  whofe  tangent* 
x  J  rf+v1, 

rr— and  radius  1  ;  therefore /s; — -xsrc.tan.’^C. 
a  g  » 

This  mufl  be  =r  o  when  vz=V,  or  C- — -  X  arc.  tan. 

g 

Y-zzo.  and  C=-X  arc.  tan.  ->  and  the  complete  flu- 
u  g  u 


,  *  a‘  v 
and  /=— — X  , 

g  u2  +  i? 


L  E  8; 

to  which  ‘this  body  will  rife,  may  be  the  time  of  its 
afeent  is  limited.  It  never  can  exceed  the  time  of  fal¬ 
ling  from  the  height  a  in  vacuo  in  a  greater  proportion 
than  that  of  a  quadtantal  arch  to  the  radius,  nearly  the 
proportion  of  8  to  5.  A  24  pound  iron  ball  cannot 
continue  riling  above  14  feconds,  even  if  the  refinance 
to  quick  motions  did  not  increafe  falter  than  the  fquare 
°f  the  velocity.  It  probably  will  attain  its  greatefb 
height  in  lefs  than  12  feconds*  let  its  velocity  be  ever 
fo  great. 

In  the  preceding  example  of  the  whole  afeent,  v=zo ,, 

and  the  time  arc.  tan.  — ,  or  —  arc.  20°.48'. 

g  ug 

Now  30°.48-'  =  1  848  ,  and  the  radius  1  contains  3438  ; 

therefore  the  arch  rrlfl?,  =0,5376  ;  and  ~=2 1", 5 4. 

3438  g 

Therefore  tzzt  1  ",54X0,5 376,==  1 1", 58,  or  nearly  1  \  'r 
feconds.  The  body  would  have  rifen  to  the  fame  height 
in  a  void  in  fo|  feconds* 

Cor.  r .  The  time  in  which  a  body,  projected  in  the  hme 
air  with  any  velocity  V,  will  attain  its  greatefl  height, 
is  to  that  in  which  it  would  attain  its  greatefl  height  in  prop  ped 
vocuo,  as  the  arch  whofe  tangent  expreffes  the  velocity  m  air  and 
is  to  the  tangent ;  for  the  time  of  the  afeent  in  the  airin  vacuo* 

is  —X  arch  ;  the  time  of  the  afeent  in  vacuo  is—.  Now 

g  g 

V.  V  u 

—  is  =  tan.  and  V  naX  tan.  and— =—X  tan. 

*  g  g 

It  is  evident,  by  infpe&ing  fig.  6.  that  the  arch  AI  Plate 
is  to  the  tangent  AG  as  the  fe6lor  ICA  to  the  tri-  ccccxvift 
angle  GCA  ;  therefore  the  time  of  attaining  the  great¬ 
efl  height  in  the  air  js  to  that  of  attaining  the  greatefl 
height  in  vacuo  (the  velocities  of  projection  being  the 
fame),  as  the  circular  feClor  to  the  correfponding  tri¬ 
angle. 

If  therefore  a  body  be  proje&ed  ’ upwards  with  the 
terminal  velocity,  the  time  of  its  afeent  will  be  to  the 
time  of  acquiring  this  velocity  in  vacuo  as  the  area  of  a 
circle  to  the  area  of  the  circumfcribed  fquare. 

2.  The  height  H  to  which  a  body  will  rife  in  a  void, 
is  to  the  height  £  to  which  it  would  rife  through  the 
air  when  projected  with  liic  fame  velocity  V  as  M*V2  to 


**  X  A; 


u2  4-  V*  . 


u2 


for  the  height  to  which  it  will  rife  in 


.  yi  t  .... 

vacuo  — ,  and  the  height  ta  which  it  nfes  m  the  air  13 


m/\A 


■i" ;  therefore  H  :  h  = 

*g 


“-X  /— +^=VV{Jx*A  /i±p=V>-. 
dg  u  M  v  u 


ent  is  / 


arc.  tan.~  —  arc.  tan.  The  quaa- 
u  a/ 
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Time  of 
»fccnt  li¬ 
mited. 


=;*( 

titles  within  the  brackets  exprefs  a  portion  of  the  arch 
of  a  circle  whofe  radius  is  unity  5  and  are  therefore  ab- 

dlraft  numbers,  multiplying  which  we  have  fhown-to 

g 

be  the  number  of  units  of  time  in  which  a  heavy  body 
falls  in  vacuo  from  the  heights,  or  in  which  it  acquires 
the  velocity  u . 

We  learn  from  this  exprefflon  of  the  time,  that  how¬ 
ever  great  the  velocity  of  proje&ion,  and  the  height 


Mg 

U2  u 


+V2  


,  “  M'VJ  :»'xa 


b'  +  V3 


Therefore  if  the  body  be  projedled  with  its  terminal 
velocity,  fo  that  V=w,  the  height  to  which  it  will  rife 

in  the  air  is  ?OI?A  of  the  height  to  which  it  will  rife 

434?9 

in  vacuo ,  or  i-  in  round  numbers. 

7 

We  have  been  thus  particular  in  treating  of  the  per¬ 
pendicular  afeents  and  defeents  of  heavy  bodies  through 
the  air,  in  order  that  the  reader  may  conceive  diilin&ly 
6  _  ^ 


56o 


69 

Neeeflity 
t>f  fiuther 
experi¬ 
ments. 


7° 
Of  ob¬ 


lique  pro- 
^e&ion. 


7* 

This  pro 
blem  not 
folved  by 
Newton. 


00»,!tte  „hich  u  «  L  f\4”'  “  h>,c  "<1°P"J  **  **  « 

operations,  and  may  f«  their  cc Toon  after  the  publication  df  this  fecond  edrtmn  of  D.f^te, 
each  other.  We  (haU  alfo  find  that,  P™oJ  the  tKe  Principia,  the  difpute  about  the  invention  o :  the  ^  ^ 

of  our  mathematical  knowledge,  this  fimple  t  <  fluxionarv  calculus  became  very  violent,  and  the  great  forcie0 

cafe  contains  almoft  all  that  we  can  determine  with  any  calc^  ^  ^  cont;nent  n  ,, .therm- 

confidence.  On  this  account  it  were  to  be  wiihed  th  p  .propofing  difficult  problems  to  exercife  thetici»n». 

r>-  gentlemen  would  »ake ““J !*TrfX«P m^hem.ticlnn,  'ChnUenge.  of*.,  kmd 
meats  on  thefe  motions.  There  1.  n  y _  _  p  frequently  paffed  between  the  Bntilh  and  foreigners. 

mifes  fo-  much  for  affiftmg  us  1 lnl°V?' ,S  ‘  ethod  with  DiTeilhof  Oxford  had  keenly  efpoufed  the  claim  of 
tions  of  the  air’s  refiftance  Mr  Robins  *  method  s  rth  D  t0  thIs  invention,  and  had  engaged  in 

•the  pendulum  is  impiafticable  with  great  ffiot,  and  the  bir  U  ahercation  with  the  celebrated  John 

experiments  which  have  been  g«nera%  rfl  „  ho.  Bernoulli  of  Bade.  Bernoulli  had  publiffied  In  the  ABa 

thfs  purpofe,  vi*.  the  ranges  of  ffiot  an M on *  Jo  »  an  inveftigation of  the  law  of  forces 

-rixoivtal  plane,  are  fo  complicated  lyMndelve,^  ^  ^  ^  movIng  a  refiftmg  medium  might 

•the  utmoft  mathematical  Ikul  is  necefiary  ^  dlfcribe  any  propofed  curve,  reducing  the  whoie  to  the 

any  inferences  horn  them  5  and  they  J  faouoit  al  hmpleft  geometry.  This  is  perhaps  the  molt  elegant 

irregularities,  that  they  may  be  brought  to  fupp  1  1f  P;menGwhich  he  has  given  of  his  great  talents.  Dr 
moft  anv  theory  whatever  on  this  fubjeft.  But  t  .  p  p  r  d  t  him  the  particular  problem  of  the 

by  nothing  but  the  u»  M  0f  .  bod,  moving  through  .he 

SX  -  "““5  ipr '  d"  . noiSStv  S  2  one  of  the  mod  difficult.  Beruoulli  vety  toon 

deviation  from  their  intended  direaion  does  not  can  e  y  ,  obkm  a  way  much  more  general  than  it 

fenfible  error  in  the  confluences  which  we  may  draw  ^  P  ofed>  viz.  without  any  limitation  either  of 

from  them  for  our  purpofe.  i  the  taw  of  refinance,  the  law  of  the  centripetal  force, .or 

But  we  muft  now  proceed  to  the  g  ?  ^  javv  Gf  denfity,  provided  only  that  they  were  reg  , 

to  determine  the  motion  of  a  body  proje&  J  capable  of  being  exprefted  algebraically.  Dr  Brooke 

reffion,  and  with  »,  «**»  .5*,  »«-*.-*£► 

{{eve  beforehand  that  this  muft  be  a  difficultlubje«  1  h  at  the  fame  t!me,  ,n  the  limited  form 

when  they  fee  the  fimpleft  cafes  of  m  ,1  ^  fed.  Other  authors  fince  that 

abundantly  abftrufe  :  it  is  indeed  fo  difficult,  that  Sm  .  Ph  P  folutions.  But  they  are  all  (as 

Ifaac  .Newton  has  not  given  a  folutipn  o  1  ,  indeed  they  muft  be)  the  fame  in  fubftance  with  Ber- 

tlmncrht  himfelf  well  employed  in  making  feveral  pp  indeed  they  are  all  (Bernoulli’s  not  excepted) 

lions,  of  the  fecondbook  of  the  rwapt  ,  mot'ion  fpiral  motions  mentioned  above;  and  wt  1 

ftate  of  denfity  in  the  air  will  comport  w ith  th  P  h  g;  Ifaac  dld  not  perceive  that  the 

of  f  bod,  in  any  curve  whatever  t  end  the  ,  by  .  ^““frnrnn.m,  which  he  introduced  »  tta  m- 

;S2“o„Tf„d!h' “ 

SSI’S XTtetSXS  SSSSTtSsT SXS 6&“ 

the  Principia,  publiffied  in  1 7 1 3*  .  V"  ,  firft  and  car.  This  folution  is  more'  fimple  and  perfpicuous  an  y 
miftakes  which  he  had  committe  nt  Mli  does  not  that  has  fince  appeared.  , 

ries  his  approximations  much  far  er,  ,  ,  Problem.  To  determine  the  traje&ory,  an  # 

attempt  a  direct  inveftigation  o  l??a.  fomewhat  fur.  cifcumftances  of  the  motion,  andre-  pla!e 

will  deferibe  in  our  atmofphere.  1  his  is  lo^evn  A  (fig.  7- )  m  the  direftion  AB,  and  re  ccec,„,, 

prffing.  In  prop.  14.  &c.  he  ffiows  how  a  body,  aftu  dupl\,4e  ratio  of  the  velocity 

ated  by  a  centripetal  force,  m  a  medium  a  ^  j  fft^  ^  ^  fae  put  _  z  the  time  of  defenbing 

varying  according  to  c^^nhiws,  wdl  ^  ^  and  k  /f  the  abfca&  AP=x,  the  ordinate  PM-y.  Let 

.centric  '^ich  h^  d  |  fupp0PfedPtlie  denfity  the  velocity  in  the  point  M-=v,  and  let  MN,  _  *,  be 

colta.1.1  SHfeeuc.  be.w,e.PP.h.  grented  »»d  JeMtd  ia  ffie  mnuren.'t  t  te  r  be  Je  rftae 


leaft  diftances  from  the  centre  ot  centnpeiai  i«iw  -  -the  air,  g  the  torce  oi  gr< 
ceedingly  fmall  in  comparifon  with  the  diftances  em  jocjty  Vvhich  it  wiU  generate 
felves  'ins  fpiral  would  have  coincided  with  the  path  of  ^  jle;gkt  through  which  a 
a  roieftile  in  the  air  of  uniform  denfity,  and  the  fteps  to  acauire  the  velocity 

a ™„M  have  led  him  immediately  to 


in  a  fecond ;  and  let  a  be 
ifYixiwa.  -  heavy  body  muft  fall  n  vd- 
He  velocity  which  would  render  the 


:  height 

%vstr£S£  1&W1. «•#  ”r  ,ei“ity  “d  pro,i“"g 

eq  -1  and  parallel  gravity,  but  by  a  gravity  pn™y 
q  vuyvutlnnnl  to  the  fquare  of  the  diilance  from  the  j,e-  kt  we  ha veg—  2h 

^ - hM!  to °S“ 

% 
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p  N  m9  and  draw  M  o}  N  n  perpendicular  to  N p  and  z  *# 

Mw.  Then  we  have  MNrrjs,  and  M  ozzx9  alfo  m  o  or  a  y  zz  z  y  ,  for  the  fluxionary  equation  of  the 
is  ultimately  zzy  and  M  m  is  ultimately  =  MN  or  a.  curve 

Laftly,  let  us  fuppofe  x  to  be  a  conftant  quantity,  the  If  we  put  this  into  the  form  of  a  proportion,  we  Relation 
elementary  ordinates  being  fuppofed  equidiftant.  .  t  between 

Action  of  The  aftion  of  gravity  during  the  time  t  may  be  WimTh ^  u*  i  t^stev^en%  eftablifhes^  are-tfie  length 
gravity  in  meafured  by  m  N which  is  half  the  fpace  which  it  If  tweenth<j  Jeng1 th  of  the  curve  and  its  variation  of  the 

.^‘Ven  '™uld  caufe  the  body  to  deferibe  uniformly  in  the  time  WaTvhih  5  “i betwcen.thc  c“rve 

.  ;  luta>  which  are  the  very  circumftances  introduced  byf 

t  with  the  velocity  which  it  generates  in  that  time-  Newton  into  his  inveftigation  of  the  fpiral  motions.  An&atur- 
L,et  this  be  refolved  into  r/N, by  winch  it  defle&s  the  body  .  cur  atur"* 

into  a  cnrvilineal  path,  and l  « i  n,  by  which  it  retards  the  the  equation  2L-JL  is  evidently  an  equation  conned- 
aicent  and  accelerates  the  delcent  of  theT^ody  along  the  a  _  ^ 

tangent.  The  refiftance  of  the  air  ads  folely  in  retard-  ed  with  the  logarithmic  curve  and  the  logarithmic  fpiral. 
ing  the  motion,  both  in  amending  and  defending,  and  But  we  mult  endeavour  to  reduce  it  to  a  lower  order  of 
has  no  defledive  tendency.  1  he  whole  adion  of  gravi-  fluxions,  before  we  can  eftaMilh  a  relation  between  z,  „ 
ty  then  is  to  its  accelerating  or  retarding  tendency  as  and  y . 

m  N  to  m  n,  or  (bv  llmilarity  of  triangles)  as  w  M  to  t  ^  ^  r  ^  r  f  •  .  . 

v  ;  •  7  6  1  Let  p  exprefs  the  ratio  of  y  td  x,  that  is,  let  p  be  = 

•  •  or  y  *  * 

tno .  Orz:y=  r  and  the  whole  retardation  ia  J’  n  ,  '  '  T,  .  . ,  ,  ..  _ 

— T-,  or  px  — y.  It  is  evident  that  this  exprefTes  the 


gy 

~  > 

xy 


the  afeent  will  be  The  fame  fluxionary'  fymbol  inclination  of  the  tangent  at  M  to  the  horizon,  and  that 

z  p  is  the  tangent  of  this  inclination,  radius  being  unity, 

will  exprefs  the  retardation  during  the  defeent,  becaufe  may  %t,e  c®nfidered  merely  as  a  number,  multiply- 

in  the  defeent  the  ordinates  decreafe,  andy  is  a  negative  in&  x>  as  to  it  =  y.  We  now  have  y  a  zz  p*  x2 , 
quantity.  .  and  fince  +  y  *,  we  have  z1  zz  x%  +p%  x  % 

The  diminution  of  velocity  is — v,  This  is  propor-  —  }~\~px  Xx a  and  %  zz  x  \/i 
tionalto  the  retarding  force  and  to  the  time  of  its  a&ion  Moreover,  becaufe  we  have  fuppofed  the  abfcifTa  - 

.  *  .  to  iucreafe  uniformly,  and  therefore  x  to  be  conftant, 

jointly,  and  therefore  —  =  r X  //butthetime  ^  ** _  •  ;  *  -  vr  , 

J  7  z  we  have^  =  *  p,  andy  =  a*  p.  Now  let  q  exprefs  the 

/  is  as  the  fpace  s  divided  by  the  velocity  v  ;  therefore  rati0  of  p  to  *,  that  is,  make  4  =  or  q  x  =p. 


XV  »  rx  +  py  . 

•  v  =  r  +  ~X  — -,  = - and  —  v  v  =  — 


This 


gives  us  x  g~p,  and«l  q  zz  x  p,  zz.  y. 


r*— gyr- 


v*z 


- gy»  Becaufe  m  N  is  the  defle£ti©n  by  ^uhftitutions  ohi4  former  equation  ay  zz 


*  y 


.  .  .2  "  ,  r  •  ,  u  r  r  ,  •  chang«  to  a  q  ~  i  1  +p'|  ‘x  p,  Qr  a  ' 

gravity,  it  is  as  the  force  g  and  the  fquare  of  the  tune  /  v'i+/%  and,  taking  the  fluent  on  both  fides,  we  have 
*  j°lntly  (tbe  momentary nftion  being  held  as  uniform).  a  q  +  C,  C  being  the  conftant  quantity 

We  have  therefore  m  N,  or  — y  zz  *.  (Obfervethat  y 

m  N  is  in  faft  only  the  half  of  _  y;  but  g  being  twice  re<iuu'ed  forcompletmg  the  fluent  according  to  the  limit- 
he  fall  of  a  heavy  body  in  a  fecond,  we  have — y  ftrift-  ing  conditions  of  the  cafe.  Now*: 


P  1 

andT~ 

9  V 


!y  equal  to  g  t1  ).  But  /*=: — i;  therefore — y~-^-y-> 

.  P 

The  fluxion  of 


p  V 1  +  /2 !+c 


Therefore  x  =r 


ap 


gz  •* 

andv’ = - —  ,  and — v1,  y  =  g  % 

—  y 


•  »  p  p 

Alfo,  fmee  y  zz  p  x,  zz  r— , 


a  pp 


this  equation  is  —  v*  y  —  2  vy  v  zz  2  g  z  z  ;  but, 

becaufe  z:y  zzmM:  mo,  zzmNimn,  zzy  :  z,  we  have  r  - — /"-f— |7~T  n 

.  /,  p  Vi  +P  i  +  C 

Z,  zz - v  y  -  ^ 


p  Vi+p2 l  +  c 

we  havey  zz 


2  z  ~  y  y*  Therefore  2  gy  y  =  2  gz  z 

...  •  -  *%*  •  *• 
2  vy  v}  and  —  2  v  v  y  zz  v  y,  —  2  g  y  y, 


^  . - _ap\fyJrpx 

and  _  Alfo  2  =  x  */i  +pz  —  '  " 


V  V 


f,p  +/,ZI  +  C 

—  — —  —jr  v.  But  wc  have  already  —  i.’  t  —  The  values  of  x,  y,  z,  give  us 

2  y  f  ap  ’TP 

x  zzjj  r  .  7 TT-Tj-Ln*—  aJ~ 


2  a 


—gy  5 


therefore 


w  y . 


and  finally -i-zs 


jSp^i+P*  !+c’~  ^jpVx+f  I  +  c 

4  B  y  ~ 
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P  R 


-P 


app 


o 

p'p 


J  E 


y7vr+7l+c’  af/psi+rt+c 

/a^rrm  = 

*=/> - 


C  T  I  L  E  S. 

Vm  BA  :  VCBA  and  PD  :  Ts  ==  PNBA 
&c. 


JA  :  VtDii  anu  1.XJ  .  —  -  *-*—  ;  VCBA> 

Thefe  ordinates  will  now  reprefentyj  p  </ 1  '+  P% 

with  reference  to  a  linear  unit,  as  the  areas  to the 
hyperbola  reprefented  it  in  reference  to  a  upei  1C1 

"  -J  5  f  ~p  VTpf\  +  C’  f  P^ 1  +/^  +  C  UmAgain,  in  every  ordinate  make  PD  :  P*  =P 1  :  P®> 

J)  „  ,  ,  f  J^rrihine- the  traiedory  is,  IT?-  and  thus  we  obtain  a  reciprocal  to  PD  or  to 

To'find  “in  terms’ of  °/>  by  the  areaof  the  curve  whofe  j.  ^  or  equ;valent  to/,y^=.  This 

abfeiffa  is  p  and  the  ordinate  is  v'  i  +/>*•  .  J 


ifrifla  is  t>  and  the  orainatc  id  v  i  t  V  t  ra 

“;!p,  by  .l.e  «.  of  ”hofe 


will  evidently  be  4,  and  PO  op  will  be  j,  and  the  area- 

^ n’gTy  by  the"  area  of  /third  curve  whofe  ah- 


abfeiffa  is  p,  and  the  ordinate  is 


feiffa  is  p,  and  the  ordmatc  is  - 

The  problem  of  ^*^>^0X^  0“: 
ly  folved  becaufe  we  ha  anv  given  pofition  of 

,«  fcilta,  and  arch  °f  ” I.mpu"'  *«  T 

S&.  ‘"  b,  thi.conf.il.  the 

©f  the  ordi-by  a  geonae  n  thefe  curves,  which  exprefs  the 

Date  and  difficulty.  The  areas  computed  nor  exhi- 


abfeiffa. 


“  L.IUy,  make  PO  :  PQ=  AV  :  AP, 

then  PQJ?  ”i«  «?”*»'  f  •  “J  'hC  ”*  ALEQJ 

y 

wall  reprefent  -- 

But  we  muff  here  obferve,  that  the  fluents >  «prefcd 
v  r  require  what  is  called  the 

to  the  circumftances  or 


lengtlwof  k  and  y>  can  neither  be  c.mp«.d 1  «,«!. 

^  ^^fO'^et'^ft^Zjntent'ourfeWeswUh appmaimations.  »*.» 

o?  be  Ske,  for'the  t 


Plate 
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ingly  difficult  andteaieui  j  — ^  we  have  got  direction  oi  Yh  taken  for  the  commencement  of  all  the 
as  yet  been  derived  from  the  k  our  fa  AP  muff  be  takem  fu;ted  to  the  initial  di- 

of  its  properties.  roceed  fome  length  in  this  areas  whic  gw  s  jc4ion  has  been  made  from 

C07P,S„  t  £  acknowledged  that  very  refta.  4j.,  the  ra„»  of  the 

conftruction  ,  tor  „e  alp-ebraic  opera-  A  fug.  /  J  .  _  .  ..i-.-.  .  and  therefore  the 

few  diftind  notion '*£**£*  complicated,  which  we  fluxions  *  andy  »  tha  of  q  ’curves  interfed  and  Plate 
tion,  efpecially  if  in  any  beg '  ^  point  E  of  fig.  8.  where  *  correfp0nds  to  this 

«...  ^,*s.w^ffissSG£^ 

"  :s » tas*  rriSfeEs 

o »  be  two  ordinates  to  the  co  j  &  ancv  draw  B%  N»  the  horizon,  are  now  to  be  j 

near  to  each  other.  }o\nV?,  paraffel  to  AP.  xrcrvp  VTTiP.  ..... 

perpendicular  to  the  affymp  ’  Therefore 

ft  is  well  known  that  BP  is  equal  to  «r 

_ T.  Af  4.  AP-1.  Now  fince  pa  —  1  >  11  _ 

Ap-y  of  our  formulx,  PN  is  4/  ,  +fPnAP 
A1  _  w.  •  -  1. 7?\  •  That  is  to 


LUC  liuncvy.., - 

areas  VEOP,  VEQt-  ,  added,  of  which  the 

«f  -re  arch  of  .he 

•  ap*S 1  ~\“p7  and  of  wliich  the  area 

trajedory  z  — 


- .  f — : 

/•  tte  ““  BAPNB =/;  P  V  *  +p  l 1  And  .hi.  would  have 

fav  thenumhery/-V7  +  /(for  itlSanU  0  would  exhibit  the  .  -pVJ+P 

^fame  r^W.^JTS^T?  ^  ‘  “  ‘  =  ‘ 

Which  i.  evidently  .he  f,  d“>  ^‘n v  i- 

Su.  it  .8  needlefh  - 


the  fame  proportion  to  unity  oi  ^^  furfece_  This 

BAPNB  has  to  BCVA,  th  APN,  and  the 

area  confifts  of  two  parts,  tl«  tnanj  p  ^  pN>  = 

hyperbolic  fedor  ABN.  ,  f  A  ABN  -  BN«0, 
i  *Vr+72,  and  the  hyperbolic  [e^°r,  4;thm  0f  the 
which  isequivalent  to  the  hypeib Jc  y.JThere- 

number  reprefented.  by  A  <  ™  A  f  p  +  jT+J- 

fore  it  is  equal  to  the  loganthm  oip  f  V  + 
Hence  we  fee  by  the  bye  that  ^ +1 

,  .  +i  hyperbolic  logarithm  p  +  V 1 +/>*• 

^  P  v  I  +  P  ^  (nch  that  its  ordi- 

Now  let  AMD  be  another  curve,  fud  ^  ^  areas 

nates  Vw,  PD,  &c.  may  e  prop  fame  proportion 

AB.V,  ABNP,  "'iriLLve  to 


ABCV,  the  unity  of  furface.  I‘ien 


J  and  we  have  already  got  x.  It  is  only  mcrea- 

fing  PO  in  the  ratio  MBA  to  ofth;s pro 

And  thus  we  have  d  Q  g  .  arcertained  the  form  of  Ces  ot 

blemaconfiderable  leng  ,  g  wben  the  ratio  of  the  knowing 

amh,  abf.it.,  ?”*  is  hid  «rt»$£T 

gent,  is  determined  in  P  -ni  t0  be  done  before 

from  a  folution,  and  mu  •  Qf  The  only 

we  can  make  anY  deduce  from  the  ptemi- 

ie& 


P  R  O  J  E  C 

fes  is,  that  In  every  cafe  where  the  refiftance  In  any 
point  bears  the  fame  proportion  to  the  force  of  gravity, 
the  traje&ory  will  be  fimilar.  Therefore  two  balls,  of  the 
fame  denfity,  proje&ed  in  the  fame  direction,  wall  de- 
fcribe  fimilar  trajedtories  if  the  velocities  are  in  the  fub- 
duplicate  ratio  of  -the  diameters.  This  we  (hall  find  to 
To  deter-  be  of  confiderable  pradtical  importance.  But  let  us  now 
■mine  the  proceed  to  determine  the  velocity  in  the  different  points 
liferent*11  traje&ory>  an(l  t^ie  ^me  defcribing  its  feveral 

portions.  _ 

Recolledf,  therefore,  that  vz  =  — r: - and  that  %% 

y 

•  — —  ..  •  •  ,  «  .  -  S  ^ i 

=:  x*  i  and  v  =  x  p.  This  gives  v%  =: - ; - 

_  P 

— •  — 1  +  P1  — 


TILES. 

of  his  abfciffa  and  ordinate.  This  is  the  fimpleft  method 
of  any,  for  C  muft  then  be  fo  cliofen  that  the  whole 
fluent  may  fvaui(h  when  p  —  0,  which  is  the  cafe  in  the 
vertex  of  the  curve,  where  the  tangent  is  parallel  to  the 
horizon.  We  (hall  adopt  this  method. 

Therefore,  let  AP  (fig.  9.)  =*.  PM=y,  AM  =z. 


5^ 


Plate 


joints. 


Put  the  quantity  C  which  is  introduced  into  the  fluent  ccccxvuu 
equal  to  It  is  plain  that  n  muft  be  a  number  ;  for 
it  muft  be  homologous  with  f>  V  i  +  p2 


uuiiwiu  .  ...  which  is  a 

number.  For  brevity^  fake  let  us  exprefs  the  fluent  of 
'p  Vi  .p  p*  by  the  Angle  letter  P  ;  and  thus  we  fhali 
p  _ fPP 


have  , 


X 


But  p  =  qx.  Therefore  v% 


.  ,  ,  ' 3 8  (l+f) 

And  v  = - 


Now  the 


— ag  1  +  P 

j,  p 

a/  a  V—g*/\ 


= - ,  and  v  —  / 

-24-C  V 


— g  I 


±A=. 


p~- 


Jjtv‘+r  l  +  c 


Alfo 

p  v%  4.  p 


t  was  found  =— 
v 


_ x  V  1  -f-  pz 


rpV  1  p 

f-nrr-  t+j 

height  h  neceffary  for  communicating  any  velocity  v  is 
—  aA  ( 1  —  And  laftly, 

rg=2g(’‘  +  P)  "  +  P 

—  ^ a  /  ^ 
t  ~  Vs  '  \ 


q  v 


If  we  now  fubftitute  for 


juft  found,  we  obtain  t  — 


,  and  t  = 


v  its  value 

P 


t  a  '  +  P  , 

Thefe  fluents,  being  all  taken  fo  as  to  vamfh  at  the 
vertex,  where  the  computation  commences,  and  where 
pis  =10  (the  tangent  being  parallel  to  the  horizon),  we 


V—sv 


J  V—g9 


jVjL 
'  V< — g 


x 


The  greateft  difficulty  Hill  remains,  viz.  the  accommo- 
Difficulty  dating  thefe  formulae,  which  appear  abundantly  Ample,  to 
accom-  thg  part;Cular  cafes.  It  would  appear  at  firft  fight,  that 
TATrni  all  trajectories  are  fimilar  ;  fince  the  ratio  of  the  fluxions 
t  to  «f  the  ordinate  and  abfciifa  corresponding  to  any  parti- 
^  1  pa  1  1  r-i-  thp  horizon  feems  the  fame 


ticular 

cafes. 


cular  angle  of  inclination  to  the  horizon  leans  the  fame 
in  them  all :  but  a  due  attention  to  what  has  been  hi¬ 
therto  faid  on  the  fubjeft  will  ftiow  us  that  we  have  as 
yet  only  been  able  to  afeertain  the  velocity  in  the  point 
of  the  trajectory,  which  has  a  certain  inclination  to  the 
horizon,  indicated  by  the  quantity  p  and  the  time  (reck¬ 
oned  from  feme  afligned  beginning)  when  the  projeftile 

is  in  that  point.  .  ,  r  .  .  .. 

To  obtain  abfolute  meafures  of  thefe  quantities,  the 
term  of  commencement  muft  be  fixed  upon.  I  his  will 
be  exprefled  by  the  conftant  quantity  C,  which  a  a  (fumed 

for  completing  the  fluent  of  p  */ 1  +  p\  wlllch 's 
bafis  of  the  whole  conftrudtion.  We  there  found  q  - 


a-  -  a 

obtain  in  this  cafe  h  =  —>  =  ”»  ancl  n=  ~h’ 
Hence  we  fee  that  the  circumftance  which  modifies 
all  the  curves,  diftinguiftiing  them  from  each  other,  is 
the  velocity  (or  rather  its  fquare)  m  the  higheft  point 
of  the  curve.  For  A  being  determined  for  any  body 
whofe  terminal  velocity  is  *,  «  is  alfo  determined  ;  and 
this  is  the  modifying  circumftance.  Confidenng  it  geo- 
metrically,  it  is  the  area  which  muft  be  cut  off  from 
the  area  DMAP  of  fig.  8.  in  order  to  determine  the 

oidinates  of  the  other  curves. 

We  muft  farther  remark,  that  the  values  now  given 
relate  only  to  that  part  of  the  area  where  the  body  a 
defeending  from  the  vertex.  This  is  evident ;  for,  in 
order  that  y  may  increafe  as  we  recede  from  the  vertex, 
its  fluxion  muft  be  taken  in  the  oppofite  fenfe  to  w  at 
it  was  in  our  inveftigation.  There  we  fuppofed  j  to 
increafe  as  the  body  afeended,  and  then  to  dimmifli  du¬ 
ring  the  defeent;  and  therefore  the  fluxion  of,  was  firft 
pofltive  and  then  negative. 

P  The  fame  equations,  however,  will  ferve  for  the 
afeending  branch  CNA  of  the  curve,  only  changing 
the  fiTnof  P;  for  if  we  confider  y  as  decreafing  during 

°  -P 


the  afeent,  we  muft  confider  q  as  exprefling  -r,  and 

therefore  F,  or/)  VT+?,  whieh  i.  -  },  b. 

taken  negatively.  Therefore,  in  the  afeending  branch, 


Ji  p*S  \  +/  This  fluent  is  in  general  q  — 


(increafing'as  we  recede  from  A)- 

« x f-hr-  *f-£r’ AN  °”  ■ 


c  + -,f  p  \  +jL.  and  the  conftant  quantity  C  is 


and 


be  accommodated  to  fomecircumftancesof  thecafe.  Diffe- 
80  rent  authors  have  feleded  difterent  ^cum^imes.  Eu  er^ 
in  his  Commentary  on  Robins,  and  m  a  diffattt»n  n 
'tod  tte  th  Memoirs  of  the  Academy  of  Berlin  publifhed  in 
fimpleft.  iMt.„  uhcs  the  vertex  of  the  curve  for  the  beginning 


*753* 


the  81 

Remark¬ 
able  pro¬ 
perty  of 
the  curve 

Hence  we  learn  by  the  bye,  that  in  no  part  of 
afeending  branch  can  the  inclination  of  the  tangen^ 

4  2 


.  M  i  a  ( r  4*  P  ) 

height  producing  the  velocity  at  N  = 


^4 


a 

7h' 


Si 

©n  what 
its  form 
and  mag- 
nit  v  de  de. 
pends. 
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fucli  that  P  (hall  be  greater  than  n  ;  and  that  if  we  fup-  fides  are  alike 
pofe  P  equal  to  n  in  any  point  of  the  curve,  the  velo¬ 
city  in  that  point  will  be  infinite.  That  is  to  fay,  there 
is  a  certain  afiignable  elevation  of  the  tangent  which 
cannot  be  exceeded  in  a  curve  which  has  this  velocity 
in  the  vertex.  The  bell  way  for  forming  a  conception 
of  this  circumflance  in  the  nature  of  the  curve,  is  to 
invert  the  motion,  and  fuppofe  an  accelerating  force 
equal  and  oppofite  to  the  refinance,  to  aft  on  the  body 
in  conjunction  with  gravity.  It  muft  defcribe  the  fame 
curve,  and  this  branch  ANC  muft  have  an  afiymptote 
LO,  which  has  this  limiting  pofition  of  the  tangent. 

For,  as  the  body  defcends  in  this  curve,  its  velocity 
increafes  to  infinity  by  the  joint  aftion  of  gravity  and 
this  accelerating  force,  and  yet  the  tangent  never  ap¬ 
proaches  fo  near  the  perpendicular  pofition  as  to  make 
P  -n.  This  remarkable  property  of  the  curve  was 
known  to  Newton,  as  appears  by  his  approximations, 
which  all  lead  him  to  curves  of  a  hyperbolic  form,  ha¬ 
ving  one  afiymptote  inclined  to  the  horizon.  Indeed 
it  it  pretty  obvious  :  For  the  refiftance  increafing  fafter 
than  the  velocity,  there  is  no  velocity  of  projection  fo 
great  but  that  the  curve  will  come  to  dernte  fo  from 
the  tangent,  that  in  a  finite  time  it  will  become  pa¬ 
rallel  to  the  horizon.  Were  the  refiftance  proportional 
to  the  velocity,  then  an  infinite  velocity  would  produce 
a  reftilineal  motion,  or  rather  a  deflcftion  from  it  lefs 
than  any  that  can  be  affigned. 

We  now  fee  that  the  particular  form  and  magnitude 
of  this  trajeftory  depends  on  two  circumftances,  a  and 
«.  a  affefts  chiefly  the  magnitude.  Another  circum- 


L  E  S. 

lluv,  Here  u  becomes  infinite,  or  there  is  no 

terminal  velocity ;  and  n  alfo  becomes  infinite,  being 


It  is  therefore  in  the  quantity  P,  or  j*  p  V  iJrp19 

that  the  difference  between  the  trajeftory  in  a  void  and 
in  a  relifting  medium  coniifts;  it  is  this  quantity  which 
exprefles  the  accumulated  change  of  the  ratio  of  the 
increments  of  the  ordinate  and  abfeifs.  In  vacuo  the 
fecond  increment  of  the  ordinate  is  conftant  when  the 
firft  increment  of  the  abfcifla  is  fo,  and  the.  whole 
increment  of  the  ordinate  is  as  I  +/>•  And  this  differ 
rence  is  fo  much  the  greater  as  P  is 'greater  in  refpeft 
of  n.  P  is  nothing  at  the  vertex,  and  increafes  along 
with  the  angle  MTP  ;  and  when  this  is  a  right  angle, 

P  is  infinite.  The  trajeftory  in  a. refilling  medium 
will  come  therefore  to  deviate  infinitely  from  a  para¬ 
bola,  and  may  even  deviate  farther  from  it.  than  the 
parabola  deviates  from  a  ftraight  line.  I  hat  is,  the  di- 
llance  of  the  body  in  a  given  .moment  from  that  point 
of  its  parabolic  path  where  it  would  have  been,  in  a 
void,  is  greater  than  the  diftancC  between  that  point  of 
the  parabola  from  the  point  of  the  ftraight.  line  where 
it  would  have  been,  independent  of  the  aftion  . of  gra¬ 
vity.  This  muft  happen  whenever  the  refiftance  is  great¬ 
er  than  the  weight  of  the  body,  which  is  generally  the 
cafe  in  the  beginning  of  the  trajeftory  in  military  pro- 
jeftiles  ; .  and  this  (were  it  now  neceffary)  is  enough  to 
fiiow  the  inutility  of  the  parabolic  theory.  .  #  S3 

Although  we  have  no  method  of  deferibing  this  Several 


«.  a  aneexs  cnieny  me  luaguuuuv.  **«-.>***.*  o-  .  ,  ,  * 

fiance  mmht  indeed  be  taken  in,  viz.  the  diminution  of  trajeftory,  which  would  be  received  by  the 

o  _  „  •  f  1  n  .•  1  rr*  n  f*  ...  _ ... _ _  _  _ 


the  accelerating  force  of  gravity  by  the  ftatieal  effeft  of 
the  air’s  gravity.  But,  as  we  have  already  obierved,  this 
is  too  trifling  to  be  attended  to  in  military  projeftiles, 

—  was  made  equal  to 
* 

dius  of 


*4  Simp/bn  ■ 
fluxions , 

§  68,  &C. 


thods, 


made  equal  to  /.  Therefore  the  ra- 
curvature,  determined  by  the  ordinary  me- 
and,  becaufe-^  is 


lg  *  (*+/>*)  (v'1  +A) 


fore  z,  which  was 


ancient  proper  ty* 

V  V~~i  J  **  of  it  a  fees'- 

geometers,  we  may  afeertam  feverai  properties  01  it,  ta^ccj^ 

which  will  afiift  us  in  the  folution  of  the  problem.  I11 
particular,  we  can  aflign  the  abfolute  length  of  any  part 
of  it  by  means  of  the  logiftic  curve.  For  becaufe  P 
~  J'  p  V'T+py  we  have  p  V  i+pz  =P,and  there* 

■f  p  1  -\-pz 

=  a  XV  „  •  77==^  +C,  or  — a  X 

fP  V  I+AI 

JLL _ ,  may  be  exprefted  by  logarithms ;  or  %  =  * 

11  ^  n  1  p 

X  hyp.  log.  of — - ,  fince  at  tfie  vertex  A,  where 

21  muft  be  —  0,  P  is  alfo  = 

Being  able,  in  this  way,  to  afeertam  the  length  AM 
of  the  curve  (counted  from  the  vertex),  correfpondmg 
to  any  inclination  p  of  the  tangent  at  its  extremity  M, 
we  can  afeertain  the  length  of  any  portion  of  it,  fuch 
as  M m,  by  firft  finding  the  length  of  the  part  Am,  and 
then  of  the  part  AM.  This  we  do  more  expeditioufly 
thus:  Let  p  exprefs  the  pofition  of  the  tangent  in  M,  and 

«-f-  P 

q  its  pofition  at  to;  then  AM=  tfX  log.  ~ 

,  ”  +  Q_ 

=  oXlog.  — — 

n  +  Q__ 
n  +  P* 

ber  of  fmall  portions,  and  the  inclination  of  the  tan- 
gents  at  their  extremities.  Then  to  each  of  thefe  por 
tions  we  can  aflign  its  proportion  of  the  abcifla  and 


p  'p 

—  -f—.  for  the  defeending  branch  of  the  curve,  the 

n  -f  P  _ _  _ _ 

flVr  J_AZ  X  V  ;  4 —  />*  1 

radius  of  curvature  at  M  is - g - ’  and> 

_  ...  ,  „T  *.  •  flXi-V/>1XV/ 1  +/>*• 

in  the  afeending  branch  at  N,  it  is - n"”lT  * 

On  both  fides  therefore,  when  the  velocity  is  infinitely 
great,  and  P  by  this  means  fuppofed  to  equal  or  exceed 
n,  the  radius  of  curvature  is  alfo  infinitely  great.  We  al  ¬ 
fo  fee  that  the  two  branches  are  unlike  each  other,  and 
that  when  p  is  the  fame  in  both,  that  is,  whenjtlie  tangent 
is  equally  inclined  to  the  horizon,  the  radius  of  cur¬ 
vature,  the  ordinate,  the  abfeifs,  and  the.arch,  are  all 
greater  in  the  afeending  branch.  This  is  P^tty  .  " 
vious.  For  as  the  refiftance  afts  entirely  in  dimimftung 
the  velocity,  and  does- not  affeft.the  de.fieftion  occafioned 
by  gravity,  it  muft.  allow  gravity  to  incurvate  the  path 
fo  much  the  more  (with  the  fame  inclination  of  its  line 
of  aftion)  as  the  velocity  fs  more  diminifhed.  The 
curvature,  therefore,  in  thofe  points  which  have  the 

S?WU-  of  J.  U»g,nt,  »  j.  <££ 

SSs  WL  "?  &SSZL  both  Of  »Mcifaco„erpo»4i.8  to  .ho 


-and  Am 
a  X  log. 

Thus  we  can  find  the  values  of  a  great  num- 


and  therefore  Mm  is  : 
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whole  middle  "point  13  inclined  to  the  horizon  in  the 
angle  b>  will  be  M/72  X  cofine  by  and  the  coriefponding 
portion  of  the  ordinate  will  be  M m  X  fin  Ik  Then  we 
obtain  the  velocity  in  each  part  of  the  cursre  by  the 
equation  hzzjaX  i+p*  ;  cr,  more  dire&ly  the  velocity 

»+/>  _ _ 

- \/ 1 

*0  at  M  will  be  =  VaS 


TILES. 

The  velocity  in  the  defending  branch  augments  con- 
tinually  ;  but  it  cannot  exceed  a  certain  limit,  if  the  ve¬ 
locity  at  the  vertex  has  been  lefs  than  the  terminal  velo¬ 
city  ;  for  when  the  curve  is  infinite,  p  is  alfo  infinite,  and 


5&S 


,  becaufe  n  in  this  cafe  is  nothing  in  refpeft  of 
P,  which  is  infinite  ;  and  becaufe  p  is  infinite,  the  num- 


P 


vVTP 

length  of  the  little  arch  by  this,  and  the  quotient  will  be 
the  time  of  deferibing  M//2  very  nearly.  Add  all  thefe 
together,  and  we  obtain  the  whole  time  of  deferibing 
the  arch  AM,  but  a  little  too  great,  becaufe  the  mo¬ 
tion  in  the  fmall  arch  is  not  perfe&ly  uniform.  The 
error,  however,  may  be  as  fmall  as  we  pleafe,  becaufe 
vve  may  make  the  arch  as  fmall  as  we  pleafe  ;  and  for 
greater  accuracy*  it  will  be  proper  to  take  the  /  by 
which  we  compute  the  velocity,  a  medium  between 
the  p  for  the  beginning  and  that  for  the  end  of  the 
84  arch. 

EuV\n\e-  This  is  the  method  followed  by  Euler,  who  was  one 
thod  Mhe-  0f  tjie  mod  expert  analyfls,  if  not  the  very  firft,  in 
ferred.  Europe.  It  is  not  the  mod  elegant,  and  the  methods  of 
fome  other  authors,  who  approximate  dire&ly  to  the  areas 
of  the  curves  which  determine  the  values  of  x  and  y,  have 
a  more  fcientific  appearance  ;  but  they  are  not  ultimate¬ 
ly  very  different:  For,  in  fome  methods,  thefe  areas  are 
taken  piecemeal,  as  Euler  takes  the  arch;  and  by  the  me¬ 
thods  of  others,  who  give  the  value  of  the  areas  by  New¬ 
ton’s  method  of  deferibing  a  curve  of  the  parabolic  kind 
through  any  number  of  given  points,  the  ordinates  of 
thefe  curves,  which  exprefs  x  and  y,  mud  be  taken 
fingly,  which  amounts  to  the  fame  thing,  with  the 
great  difadvantage  of  a  much  more  complicated  calcu¬ 
lus,  as  any  one  may  fee  by  comparing  the  expreflions 
of  x  and  y  with  the  exprefiion  of  z.  As  to  tliofe  me¬ 
thods  which  approximate  diredly  to  the  areas  .or  va¬ 
lues  of  .v  and  y  by  an  infinite  feries,  they  all,  without 
exception,  involve  us  in  mod  complicated  expreflions, 
with  coefficients  of  fines  and  tangents,  and  ambiguous 
figns,  and  engage  us  in  a  calculation  alniod  endlcfs. 
And  we  know  of  no  feries  will  civ  converges  fad  enough 
to  give  us  tolerable  accuracy,  without  fuch  a  number  of 
terms  as  is  fufficient  to  deter  any  perfon  from  the  at¬ 
tempt.  The  calculation  of  the  arches .  is  very  mode¬ 
rate,  fo  that  a  perfon  tolerably  verfant  in  arithmetical 
operations  may  compute  an  arch  with  its  velocity  and 
time  in  about  five  minutes.  We  have  therefore  no  he- 
fi tat  1011  in  preferring  this  method  of  Euler’s  to  all  that 
we  have  fen,  and  therefore  proceed  to  determine  fome 
other  circumdances  which  render  its  application  more 
3$  general. 

Its  applica-  jf  there  were  no  refidanee,  the  fmalled  velocity  would 
tion  made  ^  ^  at  the  vertex  of  the  curve,  and  it  would  immediately 
"increafe  by  the  a&ion  of  gravity  confpirin g  (in  however 
fmall  degree)  with  the  motion  of  the  body..  But  iii  a 
refilling  medium,  the  velocity  at  the  vertex  is  diminish¬ 
ed  by  a  quantity  to  which  the  acceleration  of  gravity 
in  that  point  bears  no  aflignable  proportion. .  It  is  there¬ 
fore  diminished,  upon  the  whole,  and  the  point  of  fmal¬ 
led  velocity  is  a  little  way  beyond  the  vertex.  For  the 
fame  reafons,  the  greated  curvature  is  a  little  way  beyond 
•the  vertex.  It  is  not  very  material  for  our  prefent  pur- 
pofe  to  afeertain  the  exad  pofitions  of  thofe  points. 


Ladly,  divide  the  ber  hyp.  log.  p  +yT  though  infinite,  'vanifhes  in 


more  gene¬ 
ral. 


comparifon  with  pX\/  i-Yp*  >  fo  that  in  this  cafe  P zz 
ip  2,  and  h^ay  and  v  ~  the  terminal  velocity. 

If,  on  the  other  hand,  the  velocity  at  the  vertex  has 
been  greater  than  the  terminal  velocity,  it  will  diminifn 
continually,  and  when  the  curve  has  become  infinite,  v 
will  be  equal  to  the  terminal  velocity. 

In  either  cafe  we  fee  that  the  curve  on  this  fide  will 
have  a  perpendicular  affymptote.  It  would  require  a 
long  and  pretty  intricate  analyfis  to  determine  the  place 
of  this  affymptote,  and  it  is  not  material  for  our  prefent 
purpofe.  The  place  and  pofition  of  the  other  affymp- 
tote  LO  is  of  the  greated  moment.  It  evidently  di- 
dinguifhes  the  kind  of  trajectory  from  any  other.  Its 
pofition  depends  on  this  circumitance,  that  if  p  marks 
the  pofition  of  the  tangent,  n — P,  which  is  the  deno¬ 
minator  of  the  fraCtion  .expreffing  the  fquare  of  the  ve¬ 
locity,  mud  be  equal  to  nothing,  becaute  the  velocity 
is  infinite  :  therefore,  in  this  place,  P  v ,  or  n  = 

ip\/i  +  p  *  +  t  log.  />+  \/i  +P1-  Tn  order,  therefore, 
to  find  the  point  L,  where  the  affymptote  LO  cuts  the 
horizontal  line  AL,  put  P— n,  then  will  AL  =  x — 


\J  n — p  p  J  n — P/ 


Through 
the  whole 
of  this  ar- 


It  is  evident  that  the  logarithms  ufed  in  thefe  expref-ticje  -f 
fions  are  the  natural  or  hyperbolic.  But  the  operations 
may  be  performed  by  the  common  tables  by  making  enU 

a 

the  value  of  the  arch  M  m  of  the  curve  =  X  log. 

&c.  where  M  means  the  fubtangent  of  the  com¬ 
mon  logarithms,  or  0,43429  ;  alfo  the  time  of  deferi¬ 
bing  this  arch  will  be  expeditioufly  had  by  taking  a  me- 

,  r  V'i-h/11  ,  V'  1  +  q\ 

dium.  h-  between  the  values  of  -7--===-  and 

V  /2-p  P 

V  a 

and  making  the  time  —Z7~77^  X  log. 


*s/ n  Q 

«  +  C L 
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Such  then  is  the  procefs  by  which  the  form  and  mag-  Mode  of 
nitnde  of  the  traieftory,  and  the  motion  in  it,  may  be  applying 
determined.  But  it  does  not  yet  appear  how  this  is  to  * 

be  applied  to  any  quedion  in  pra&ical  artillery.  In  this  ticc> 
procefs  we  have  only  learned  how  to  compute  the  mo¬ 
tion  from  the  vertex  in  the  defending  branch  till  the 
ball  has  acquired  a  particular  dire&ion,  and  the  motion  to 
the  vertex  from  a  point  of  the.  afeen ding  branch  where  the 
ball  has  another  diredion,  and  all  this  depending  on  the 
created  velocity  which  the  body  can  aequire  by  falling, 
and  the  velocity  which  it  has  in  the  vertex  of  the  curve. 

But  the  ufual  quedion  is,“  What  will  be  the  motion  of 
the  ball  projected  in  a  certain  direClion  with  a  certain 
velocity 

The  mode  of  application  is  this  :  Supppfc  a  trajedo- 
ry  computed  fora  particular  terminal  velocity,  produced 
bv  the  fall  a,  and  for  a  particular  velocity  at  the  vertex,, 

J  which 
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which  will  be  characterised  by  n,  and  that  the  velocity  &c.  Make 

at  that  point  of  the  afcemling  branch  where  the  me  i-  0btain  Sin. 

at  mar  p  .  „„nt  •  ,0<>  ;s  Q00  feet  per  fecond.  w& 


L 

y  —  v. 


nation  of  the  tangent  is  30“  is  900  feet  per  fecond. 
Then,  we  are  certain  that  if  a  ball,  whole  terminal  ve¬ 
locity  is  that  produced  by  the  fall  a,  be  projeded  with 
the  velocity  of  900  feet  per  fecond,  and  an  elevation  of 
3o%  it  windeferibe  this  very  trajeftory,  and  the  velocity 
and  time  correfponding  to  every  point  wiU  be  fuch  as 

1S  Novv^tWs'tra^eaory  will,  in  refpeft  to  form,  anfwer 
an  infinity  of  cafes  :  for  its  cliaraftenffic  is  the  propor¬ 
tion  of  the  velocity  in  the  vertex  to  the  terminal  velo- 
citv.  When  this  proportion  is  the  fame,  the  number 
„  N;.;u  be  the  fame.  If  therefore  we  compute  the  tra- 
jeaories  for  a  efficient  variety  of  thefe  proportions,  we 
thill  find  a  trajeaory  that  will  nearly  correspond  to  any 


E  S. 

and  take  the  maximum  by  vaiy- 

log. 


■  c  4-  “• lin-  L.  —  hyperbol. 
2  h 


( 


I  + 


2  h 


-V  which  gives  us  the  angle  e. 


The  numbers  in  the  firft  column,  multiplied  by  the 
terminal  velocity  of  the  projeaile,  give  us  the  initial 
velocity  ;  and  the  numbers  m  the  laft  column,  being 
multiplied  by  the  height  producing  the  terminal  velo¬ 
city,  and  by  2,3026,  give  us  the  greateft  ranges.  The 
middle  column  contains  the  elevation,  lhe  table  is 
not  computed  with  fcrupulous  exaAnefs,  the  queftion 
not  requiring  it.  It  may  however  be  depended  on  with¬ 
in  one  part  of  2000.  ....  1  •. 

To  make  ufe  of  this  table,  divide  the  initial  velocity 

by  the  terminal  velocity  u,  and  look  for  the  quotient 


Ihall  hntt  a  trajcciui  y  . - . 1  .*  f 

cafe  that  can  be  propofed;  and  an  appioxnn  .  ln  Hilt  column.  - - 

ciently  exaft  will  be  had  by  taking  -a  proportional  me-  g;v;ng  the  greateft  range  ;  and  the  number  m 

dium  between  the  two- trajeftones. which  come  nea  laft  Column  being  multiplied  by  2.3026  X  a  (the 

.height  producing  -the  terminal  velocity)  will  give  the 


■Computed  “  Accordin^,t|  of  tables  or  t-ajeftories  have  been 
^  St  number 


^-^^^^W^unnery.  They  are  in  number 
18,  diLguUhed  by  the  pofition  of  the  affymptote  of 
the  attending  .branch.  This  is  given  for  5  ,  to ,  ij  , 


Table  of  Elevations  giving  the  greatejl  Range. 


&c.  to C&5%  and  the  whole  trajeaory  is  computed  as  far 

..  it  b.  inc«  sA 


following  table  gives 


-ous  1 

n  • 

OLB j  n  | 

— 

5 

10 

15 

20 

25 

3° 

35 

40 

1  0,00000 

1  0,08760 

0,17724 

0,27712 

i  0,37185 

!  0,48269  : 

!  0,60799 

0,75382 

f  0,92914 

45 

5° 

55 

6°  j 

65 

7° 

75 

80 

85 

t»i4779 

1,43236 

1,82207 

2,39033 

3»J9=40 

4,88425 

8,22357 

17.54793 
|  67,12291 

Since  the  path  of  a  projeaile  is  much  lefs  mcurvated, 
■and  more  rapid  in  the  afeending  than  m  the |  defend- 
ing  branch,  and  the  difference  is  fo  much  the  more  re- 
mfrkable  in  great  velocities;  it  muff  follow,  that  the 
range  on  a  horizontal  or  inclined  plane  depends  moft 
on  the  afeending  branch  :  therefore  the  greateft  range 
will  not  be  made  with  that  elevation  which  bifeds  th 
angle  of  pofition,  but  with  a  lower  elevation  ;  and  the 
deviation  from  the  tiding  elevation  will  be  greater  as 
the  initial  velocities  are  greater.  It  u  very  difficult  to 
frame  an  exaft  rule  for  determining  the  devatmn  which 
gives  the  greateft  range.  We  have  fubjoined  a  little 
table  which  gives  the  proper  elevations  (neany)  corre¬ 
fponding  to  the  different  initial  velocities.  . 

It  was  computed  by  the  following  approximation 
■which  will  be  found  the  fame  with  the  feries  ufed  by 
Newton  in  his  Approximations.  •  , 

Let  «  be  the  angle  of  elevation,  a  the  height 
producing  the  terminal  velocity,  h  the  heig  t  Pro  u* 
cing  the  initial  velocity,  and  c  the  number  wliofe  hy¬ 
perbolic  logarithm  is  i  (<•  e.  the  number  2,7!  )• 
Then,  ,  * 


Initial  veL  L 

Range- 

•I1 

“  L 

2,3026a* 

1 0,6909 

43°.4°' 

°, 1 7  5 1 

0,7820 

43.20 

0,2169 

0,8645 

42  .50 

0,2548 

i»38i7 

41 .40 

0,4999 

1,5641 

40.20 

-0,5789 

1,7291 

40 .10 

0,6551 

2,0726 

39-5° 

0,7877 

2,3461 

37.20 

0,8967 

2,593*5 

35-5° 

0,9752 

2,7635 

35-  “ 

1,0319 

3,1281 

34.40 

1,1411 

3,4544 

34.20 

1,2298 

3,45  81 

34.20 

1,2277 

3»9101 

33-50 

1,3371 

4,1452 

33-3° 

1,3901 

4,3227 

33-3° 

1,4274 

4,6921 

3!-5° 

1,5050 

4,8361 

3 1  -5°_ 

1,5341 

S8 

Such  is  the  folution  which  the  -prefent  ftate  of  our  Advantage 
knowledge  ™bl» 

brated  problem.  It  is  exaft  in  its  pnnciple,  and  the  tfie  fo!utioS 
npplication  of  it  is  by  no  means  difficult,  or  even  p  -  of  the 
rofe.  But  let  us  fee  what  advantage  we  are  likely  toprt,blein. 

^  In6 the  firft  place,  it  is  very  limited  in  its  application. 

There  are  few  circumftances  of  general  coincidence, 
and  almoft  every  cafe  requires  an  appropriated  calcu¬ 
lus.  Perhaps  the  only  general  rules  are  the  two  fol- 

l0Wi.n Balls  of  equal  denfity,  projefted  with  the  fame 
•elevation,  and  with  velocities  which  are  as  the  fquare- 
roots  of  their  diameters,  will  defenbe  fimilar  curves. - 
This  is  evident,  becaufe,  in  this  cafe,  ^"ce 
be  in  the  ratio  of  their  quantities  of  motion.  Thereto^ 


y  —  x  X  ^tan. 


2  /.'.  xof. 
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all  the  homologous  lines  of  the  motion  will  be  in  the 
proportion  of  the  diameters, 

2.  If  the  initial  velocities  of  balls  projected  with  the 
fame  elevation  are  in  the  inverfe  fubduplicate  ratio  of 
the  whole  refiftances,  the  ranges,  and  all  the  homo¬ 
logous  lines  of  their  track,  will  be  inverfely  as  thofe  re¬ 
finances. 

Thefe  theorems  are  of  confiderable  ufe  :  for  by  means 
of  a  proper  feries  of  experiments  on  one  ball  proje&ed 
with  different  elevations  and  velocities,  tables  may  be 
eonftru&ed  which  will  afcertain  the  motions  of  an  infi¬ 
nity  of  others.  — 

But  when  we  take  a  retro fpe&ive  view  of  what  we 
have  done,  and  coniider  the  conditions  which  were  af- 
tideratimis  fume(l  'm  the  folution  of  the  problem,  we  {hall  find  that 
to  be  very  much  yet  remains  before  it  can  be  rendered  of  great 
little.  practical  ufe,  or  even  fatisfy  the  curiofity  of  the  man  of 
fcience.  The  refiftance  is  all  along  fnppofed  to  be  in 
the  duplicate  ratio  of  the  velocity ;  but  even  theory 
points  out  many  caufes  of  deviation  from  this  law,  fuch 
as  the  preffure  and  candenfation  of  the  air,  in  the  cafe 
of  very  fvvift  motions  ;  and  Mr  Robins’s  experiments  are 
fufficient  to  fhow  us  that  the  deviations  muff  be  ex¬ 
ceedingly  great  in  fuch  cafes.  Mr  Euler  and  all  fub- 
fequent  writers  have  allowed  that  it  may  be  three  times 
greater,  even  in  cafes  which  frequently  occur  ;  and  Eu¬ 
ler  gives  a  rule  for  afeertaining  with  tolerable  accuracy 
what  this  increafe  and  the  whole  refinance  may  amount 
to.  Let  H  be  the  height  of  a  column  of  air  whofe 
weight  is  equivalent  to  the  refiffance  taken  in  the  du¬ 
plicate  ratio  of  the  velocity.  The  whole  refiftance  will 

H  * 

be  expreffed  by  H  ft-  28845"*  'Ihis  number 2 8 845 is  the 

height  in  feet  of  a  column  of  air  whofe  weight  balances 
its  elafticity.  We  fhall  not  at  prefent  call  in  queftion 
his  reafons  for  aligning  this  precife  addition.  They 
are  rather  reafons  of  arithmetical  conveniency  than  of 
phyfical  import.  It  is  enough  to  obferve,  that  if  this 
meafure  of  the  refiftance  is  introduced  into*  the  procefs 
of  inveiligation,  it  is  totally  changed-;  and  it  is  not  too 
much  to  fay,  that  with  this  complication  it  requires  the 
knowledge  and  addrefs  of  a  Euler  to  make  even  a  par¬ 
tial  and  very  limited  approximation  to  a  folution.— 
Any  law  of  the  refiftance,  therefore,  which  is  more 
complicated  than  what  Bernoulli  has  affirmed,  namely, 
that  of  a  fimple  power  of  the  velocity,  is  abandoned  by 
all  the  mathematicians,  as  exceeding  their  abilities  ;  and 
they  have  attempted  to  avoid  the  error  arifing  from  t  *e 
affumption  of  the  duplicate  ratio  of  the  velocity,  either 
by  fuppoling  the  refiftance  throughout  the  whole  tra- 
ie&ory  to  be  greater  than  what  it  is  in  general,  or 
they  have  divided  the  "traje&ory  into  different  por¬ 
tions,  and  afligned  different  refiftances  to  each,  which 
vary,  through  the  whole  of  that  portion,  in  the  dupli¬ 
cate  ratio  of  the  velocities.  By  this  kind  of  patch- 
work  they  make  up  a  traje&ory  and  motion  which  cor- 
refponds,  in  fome  tolerable  degree,  with  what  ?  With  an 
accurate  theory  ?  No  ;  but  with  a  feries  of  experiments. 
For,  in  the  firft  place,  every  theoretical  computation 
that  we  make,  proceeds  on  a  fuppofed  lmtial  velocity  ; 
and  this  cannot  be  afeertained  with  any  thing  approach¬ 
ing  to  precifion,  by  any  theory  of  the  a£tion  of  gun¬ 
powder  that  we  are  yet  poffeffed  of.  In  the  next  place, 
our  theories,  of  the  refilling  power  of  the  air  are  eu- 


1  I  L  E  S.  567 

tirely  eftablifhed  on  the  experiments  on  the  flights  of 
{hot  and  {hells,  and  are  corre&ed  and  amended  till  they 
tally  with  the  moll  approved  experiments  we  can  find. 

We  do  not  learn  the  ranges  of  a  gun  by  theory,  but  the 
theory  by  the  range  of  the  gun.  Now  the  variety  and 
irregularity  of  all  the  experiments  which  are  appealed 
to  are  fo  great,  and  the  acknowledged  difference  between 
the  refiftance  to  flow  and  fwift  motions  is  alfo  fo  great, 
that  there  is  hardly  any  fuppofition  which  can  be  made 
concerning  the  refiftance,  that  will  not  agree  in  its  re- 
fults  with  many  oi  thofe  experiments.  It  appears  from 
the  experiments  of  Dr  Hutton  of  Woolwich,  in  1784, 

1785,  and  1786,  that  the  {hots  frequently  deviated  to 
the  right  or  left  of  their  intended  track  200,  300,  and 
fometimes  400  yards.  This  deviation  was  quite  acci¬ 
dental  and  anomalous,  and  there  can  be  no  doubt  but 
that  the  {hot  deviated  from  its  intended  and  fuppofed 
elevation  as  much  as  it  deviated  from  the  intended  ver¬ 
tical  plane,  and  this  without  any  opportunity  of  mea- 
furing  or  difeovering  the  deviation.  Now,  when  we 
have  the  whole  range  from  one  to  three  to  choofe  among 
for  our  meafure  of  refiftance,  it  is  evident  that  the  con¬ 
firmations  which  have  been  drawn  from  the  ranges  of 
{hot  are  but  feeble  arguments  for  the  truth  of  any  opi¬ 
nion.  Mr  Robins  finds  his  meafures  fully  confirmed 
by  the  experiments  at  Metz  and  at  Minorca.  Mr 
Muller  finds  the  fame.  Yet  Mr  Robins’s  meafure  both 
of  the  initial  velocity  and-  of  the  refiftance  are  at  lealb 
treble  of  Mr  Muller’s  ;  but  by  compenfation  they  give 
the  fame  refults.  The  Chevalier  Borda,  a  very  expert 
mathematician,  has  adduced  the  very  fame  experiments 
in  f up  port  of  his  theory,  in  which  lie  abides  by  the  ; 
Newtonian  meafure  of  the  refiftance,  which  is  about 
of  Mr  Robins’s,  and  about  \  of  Muller’s.  ■  .  QO 

What  are  we  to  conclude  from  all  this  ?  Simply  this,  Caufes  of 
that  we  have  hardly  any  knowledge  of  the  air’s  refill- its  inutU- 
ance,  and  that  even  the  folution  given  of  this  problem  has  hty* 
not  as  yet  greatly  increafed  it.  Our  knowledge  confifts 
only  in  thofe  experiments,  and  mathematicians  are  at¬ 
tempting  to  patch  up  fome  notion  of  the  motion  of  a 
body  in  a  refifting  medium,  which  {hall  tally  with 
them. 

There  is  another  effential  defeft  in  the  conditions  af¬ 
fumed  in  the  folution.  The  denfityof  the  air  is  fup¬ 
pofed  uniform ;  whereas  we  are  certain  that  it  is  lefs 
by  one  fifth  or  one  fixth  towards  the  vertex  of  the 
curve,  in  many  cafes  which  frequently  occur,  than  it  is 
at  the  beginning  and  end  of  the  flight.  This  is  ano¬ 
ther  latitude  given  to  authors  in  their  affumptions  of 
the  air’s  refiftance.  The  Chevalier  de  Borda  lias,  with 
confiderable  ingenuity,  accommodated  his  inveiligation 
to  this  circumftance,  by  dividing  the  trajeftory  into 
portions,  and,  without  much  trouble,  lias  made  one 
equation  anfwer  them.  all.  We  are  difpofed  to  think 
that  his  folution  of  the  problem  (in  the  Memoirs  of  the 
Academy  of  Paris  for  1769)  correfponds  better  with 
the  phyfical  circumftances  of  the  cafe  than  any  other- 
But  his  procefs  is  there  delivered  in  too  concife  a  man¬ 
ner  to  be  intelligible  to  a  perfon  not  perfeftly  familiar 
with  all  the  refources  of  modern  analyfis..  We  there¬ 
fore  preferred  John  Bernoulli’s,  becaufe  it  is  elementary 

and  rigorous.  .  n  .  _  _  .  . 

After  all,  the  pra&ical  artillenft.  mull  rely  chiefly  on 
the  records  of  experiments,  contained  in-  the  books  of. 
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practice  at  the  academies,  or  thofe  made  in  a  more  pub- 
<4  manner.  Ever,  a  perfeft  theory  of  the  air*,  rehft- 
can  do  him  little  fervice,  unlefs.  tne  force  of  &un- 


ance  can  no  nun  u'.ut  xv. -^-7  — r 

powder  were  uniform.  This  is  far  from  being  the  cafe 
even  in  the  feme  powder.  A  few  hours  of  a  damp  day 
will  make  a  greater  difference  than  occurs  in  any  theo¬ 
ry  ;  and,  in  Wee,  it  is  only  by  trial  that  every  thing 
h  performed.  If  the  firft  fliell  falls  very  much  feoit  ot 
the  mark,  a  little  more  powder  is  added  ;  and,  in  can¬ 
nonading,  the  correction  is  made  by  varying  the  eleva- 

tl0We  hope  to  be  forgiven  by  the  eminent  mathemati¬ 
cians  for  tliefe  obfervations  on  their  theories,  lhey  by 
no  means  proceed  from  any  difrefpeft  for  their  labours. 
We  are  not  ignorant  of  the  almoft  infnperable  difficul¬ 
ty  of  the  talk,  and  we  admire  the  ingenuity  with  which 
feme  of  them  have  contrived  to  introduce  into  their  ana- 
lyiis  reafonable  fubftitutions  for  thofe  terms  which  would 
render  the  equations  mtraftable.  13ut  we  mult  Hill 
fay,  upon  their  own  authority,  that  thefe  are  but  inge¬ 
nious  guelfes,  and  that  experiment  is  the  touchftone  by 
which  they  mould  thefe  fubftitutions  ;  and  when  they 
have  found  a  coincidence,  they  have  no  motive  to  make 
any  alteration.  Now,  when  we  have  fucli  a  latitude  lor 
our  meafnre  of  the  air’s  ref. (fence,  that  we  may  take  . 
of  any  vahv,  from  one  to  three,  it  is  no  wonder  that 
compenfations  of  errors  Ihonld  produce  a  coincidence  5 
but  where  is  the  coincidence  ?  I  lie  theonft  /^/r  the 
ball  to  fet  out  with  a  certain  velocity,  and  Ins  theory 
gives  a  certain  range  ;  and  this  range  agrees  with  obser¬ 
vation— but  how  ?  Who  knows  the  velocity  of  the  ball 
in  the  experiment  ?  This  is  concluded  from  a  theory  in¬ 
comparably  more  uncertain  than  that  of  the  motion  in 

The  experiments  of  Mr  Robins  and  Dr  Hutton  (how, 
in  the  moll  incontrovertible  manner,  that  the  refiftance 
to  a  motion  exceeding  I  loo  feet  in  a  fecond,  is  almoft 
three  limes  greater  than  in  the  duplicate  ratio  to  the  re- 
fi (lance  to  moderate  velocities.  Euler’s  tranflator,  in 
his  comparifon  of  the  author’s  traje6tor.es  with  experi¬ 
ment,  fuppofes  it  to  be  n*  greater.  Yet  the  coincidence 
is  very  great.  The  fame  may  be  fa.d  of  the  Chevalier 
de  Borda’s.  Nay,  the  fame  may  be  faid  of  Mr  Ro¬ 
bins’s  own  praftical  rules:  for  he  makes  his  F,  which 
correfponds  to  our  a,  almoft  double  of  what  tnefe  au¬ 
thors  do,  and  yet  his  rules  are  confirmed  by  practice. 
Our  obfervations  are  thereibre  well  founded.. 

91  But  it  muft  not  be  inferred  from  all  this,  that  the 

?  nmh<V° ry  phyfical  theory  is  ef  no  life  to  the  praftical  art.Uerift. 
r  t  in  It  plainly  (hows  him  the  impropriety  of  giving  the  pro- 
praaice  jeftilc  an  enormous  velocity.  This  velocity  is  of  no  ef- 
’  feft  after  200  or  300  yards  at  fartheft,  becaufe  it  is  fo 
rapidly  reduced  by  the  prodigious  refiftance  of  the  air. 
Mr  Robins  has  deduced  feveral  practical  maxims  of  the 
ereateil  importance  from  what  we  already  know  of  this 
fubiea,  and  which  could  hardly  have  been  even  conjec¬ 
tured  without  this  knowledge.  See  Gunnery. 

.  .«  „  And  it  mull  ftill  be  acknowledged,  that  this  branch 
bJ’brSt  of  phyfical  fcience  is  highly  mterefting  to  the  philofo- 
to  greater  pher ;  nor  (hould  we  defpair  of  carrying  it  to  gieater 
perfection.  Liieftion.  The  defefts  arife  almoft  entirely  from  our 
ignorance  of  the  law  of  variation  of  the  air’s  refiftance. 
Experiments  may  be  contrived  much  more  conducive 
to  our  information  here  than  thofe  commonly  reforted 


to.  The  oblique  flights  of  projectiles  are,  as  we  have 
feen,  of  very  complicated  inveftigation,  and  ill  fitted  for 
inftmftintr  11s  ;  but  numerous  and  well  contrived  expe¬ 
riments  on  the  perpendicular  afeents  arc  of  great  fim- 
plicity,  being  affe&ed  by  nothing  but  the  air’s  refill- 
ancc.  To  make  them  inftru&ive,  we  think  that  the 
following  plan  might  be  purfued.  Let  a  fet  of  expe¬ 
riments  be  premifed  for  afeertaining  the  initial  velo«- 
ties.  Then  let  (hells  be  difeharged  perpendicularly 
with  oreat  varieties  of  denfity  and  velocityr,  and  let  no¬ 
thing  be  attended  to  but  the  height  and  the  time  ;  even 
a  coniiderabk  deviation  from  the  perpendicular  will  not 
alfca  either  of  thefe  circumftances,  and  the  effetl  ot 
this  circumftance  can  eafily  be  computed.  The  height 
can  be  afeertained  with  fufficient  precifion  for  very  va¬ 
luable  informatien  by  tlieir  light  or  fmoke.  It  is  evi¬ 
dent  that  thefe  experiments  will  give  direS  informa¬ 
tion  of  the  air’s  retarding  force  ;  and  every  experiment 
gives  us  two  meafnres,  viz.  the  afeent  and  defeent :  and 
the  comparifon  of  the  times  of  afeent  and  defeent,  com¬ 
bined  with  the  obferved  height  in  one  experiment  made 
with  a  great  initial  velocity,  will  give  us  more  informa¬ 
tion  concerning  the  air’s  refiftance  than  50  ranges.  It 
we  {hould  fuppofe  the  refiftance  as  the  fquare  of  tne  ve¬ 
locity,  this  comparifon  will  give  in  each  experiment  an 
exaft  determination  of  the  initial  and  final  velocities, 
which  no  other  method  can  give  us.  Tliefe,  with  ex¬ 
periments  on  the  time  of  horizontal  flights,  with  known  , 

initial  velocities,  will  give  us  more  inilru&ion  on  this 
head  than  any  thing  that  has  yet  been  done  ;  and  till 
fomething  of  this  kind  is  carefully  done,  we  prefumc 
to  fay  that  the  motion  of  bodies  in  a  refilling  medium 
will  remain  in  the  hands  of  the  mathematicians  as  a  mat¬ 
ter  of  curious  fpeculation.  In  the  mean  time,  the 
rules  which  Mr  Robins  has  delivered  in  his  Gunnery 
are  very  Ample  and  eafy  in  their  ufe,  and  feem  to  come 
as  near  the  truth  as  any  we  have  met  with.  He  lias 
not  informed  us  upon  what  principles  they  are  founded, 
and  we  are  difpofed  to  think  that  they  are  rather  em¬ 
pirical  than  fcientific.  But  we  profefs  great  deference 
for  his  abilities  and  penetration,  and  doubt  not  but  that 
he  had  framed  them  by  means  of  as  fcientific  a  difcufe 
fion  as  his  knowledge  of  this  new  and  difficult  fubjeil 

enabled  him  to  give  it.  ,  .  Q, 

We  (hall  conclude  this  article,  by  giving  two  or  three  Tabj^  CJj. 
tables,  computed  from  the  principles  eftabliflred  above,  cl,|ated  on 
and  which  ferve  to  bring  into  one  point  of  view  the  the  rrece- 
chief  circumftances  of  the  motion  in  a  refiftmg  medium,  rtmg^n- 
Although  the  refult  of  much  calculation,  as  any  perlon 
who  confiders  the  fubjeft  will  readily  fee,  they  mull  not 
be  confidered  as  offering  any  veryaccurate  refults;  orthat, 
in  comparifon  with  one  or  two  experiments,  the  differen¬ 
ces  ffiall  not  be  confiderable.  Let  any  perfon  perufe  the 

publilhed  regifters  of  experiments  which  have  been  made 
with  every  attention, and  hewill  fee  fuch  enormous  irregu¬ 
larities,  that  all  expeftations  of  perfea  agreement  with 
them  muft  ceafe.  In  the  expcrimentsatW oolwichin  1 7  35 . 
which  were  continued  for  feveral  days,  not  only  do  the 
experiments  of  one  day  differ  among  themfelves,  but  the 
mean  of  all  the  experiments  of  one  day  differs  from  the 
mean  of  all  the  experiments  of  another  no.lefs  than  one 
fourth  of  the  whole.  The  experiments  m  which  the 
greateft  regularity  may  be  expefted,  are  thofe  made 
with  great  elevations.  When  the  elevation  is  fmaU,  the 
“  range 
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range  is  more  affe&ed  by  a  change  of  velocity,  and  ft  ill 
more  by.  any  deviation  from  the  fuppofed  or  intended  di¬ 
rection  of  tlie  fhot. 

The  firft  table  fhows  the  dillance  in  yards  to  which 
a  ball  projected  with  the  velocity  1600  will  go,  while 
its  velocity  is  reduced  one  tenth,  and  the  diftance  at 
which  it  drops  16  feet  from  the  line  of  its  direction. 
This  table  is  calculated  by  the  reliftance  obferved  in  Mr 
Robins’s  experiments.  The  firft  column  is  the  weight 
of  the  ball  in  pounds.  The  fecond  column  remains  the 
fame  whatever  be  the  initial  velocity  ;  but  the  third  co¬ 
lumn  depends  on  the  velocity.  It  is  here  given  for  the 
velocity  which  is  very  ufual  in  military,  fervice,  and  its 
life  is  to  afiift  us  in  directing  the  gun  to  the  mark. — 
If  the  mark  at  which  a  ball  of  24  pounds  is  direCled  is 
474  yards  diftant,  the  axis  of  the  piece  muft  fie  pointed 
1 6  feet  higher  than  the  mark.  Thefe  defleClions  from 
the  line  of  direction  are  nearly  as  the  fquares  of  the 
diftances. 


I. 

n. 

hi. 

2 

92 

420 

4 

121 

428 

9 

*59 

456 

18 

200 

470 

32 

272 

479  j 

The  next  table  contains  the  ranges  in  yards  of  a  24 
pound  fhot,  projected  at  an  elevation  of  45 °,  with  the 
different  velocities  in  feet  per  fecond,  expreffed  in  the 
firft  column.  The  fecond  column  contains  the  diftances 
to  which  the  ball  would  go  in  vacuo  in  a  horizontal 
plane;  and  the  third  contains  the  diftances  to  which  it 
will  go  through  the  air.  The  fourth  column  is  added, 
to  fhow  the  height  to  which  it  rifes  in  the  air  ;  and  the 
fifth  fhows  the  ranges  corre&ed  for  the  diminution  of  the 
air’s  denfity  as  the  bullet  afcends,  and  may  therefore  be 
called  the  corrected  range . 


I. 

II. 

III. 

IV. 

V. 

200 

416 

349 

xc6 

360 

400 

1664 

1 1 2 1 

338 

1150 

6co 

3740 

1812 

606 

1859 

800 

6649 

2373 

866 

2435 

1000 

10390 

2845 

1138 

2919 

1200 

14961 

3259 

1378 

3343 

1400 

20364 

3640 

1606 

3734 

j6co 

26597 

395° 

1814 

4050 

1800 

33663 

4235 

1 99  2 

4345 

2000 

41539 

4494 

2168 

4610 

2200 

50286 

4720 

2348 

4842 

2400 

59846 

4917 

2460 

5044 

.  2600 

5ic6 

2630 

5238 

2800 

5293 

2762 

543° 

3000 

3200 

5455 

2862 

5596 

5732 

Ufe  of  the  The  initial  velocities  can  never  be  pufhed  as  far  as 
laft  table,  we  have  calculated  for  in  this  table  ;  but  we  mean  it 
for  a  table  of  more  extenfive  ufe  than  appears  at  firft 
fio-ht.  Recoiled,  that  while  the  proportion  of  the  ve- 
*Vol.  XV.  Part  II. 
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locity  at  the  vertex  to  the  terminal  velocity  remains  the 
fame,  the  curves  will  be  fimilar  :  therefore,  if  the  initial 
velocities  are  as  the  fquare-roots  of  the  diameters  of  the 
balls,  they  will  defcribe  fimilar  curves,  and  the  ranges 
will  be  as  the  diameters  of  the  balls. 

Therefore,  to  haveA<Jie  range  of  a  1 2  pound  fhot,  if 
projected  at  an  elevation  of  45,  with  the  velocity  1 500; 
fuppofe  the  diameter  of  the  •  1 2  pounder  to  be  d,  and 
that  of  the  24  pounder  D  ;  and  let  the  velocities  be  v 
and  V  :  Then  fay,  */  d :  D  1 500,  to  a  fourth 
proportional  V.  If  the  24  pounder  be  proje&ecf  with 
the  velocity  V,  it  will  defcribe  a  curve  fimilar  to  that 
deferibed  by  the  12  pounder,  having  the  initial  velocity 
1500.  Therefore  find  (by  interpolation)  the  range  of 
the  24  pounder,  having  the  initial  velocity  V.  Call  this 
R.  Then  D  :  J”  R  ;  r,  the  range  of  the  1 2  pounder 
which  was  wanted,  and  which  is  nearly  3380  yards. 

We  fee  by  this  table  the  immenfe  difference  between 
the  motions  through  the  air  and  in  a  void.  We  fee 
that  the  ranges  through  the  air,  inftead  of  increafmg  in 
the  duplicate  ratio  of  the  initial  velocities,  really  in- 
creafe  flower  than  thofe  velocities  in  all  cafes  of  mili¬ 
tary  fervice  ;  and  in  the  moft  ufual  cafes,  viz.  from  8  00 
to  1 600,  they  increafe  nearly  as  the  fquare-roots  of  the 
velocities. 

A  fet  of  fimilar  tables,  made  for  different  elevations, 
would  almoft  complete  what  can  be  done  by  theory, 
and  would  be  much  more  expeditious  in  their  ufe  than 
Mr  Euler’s  Traje&ories,  computed  with  great  labour 
by  his  Englifh  tranflator. 

The  fame  table  may  alfo  ferve  for  computing  the 
ranges  of  bomb -fh ells.  We  have  only  to  find  what  muft 
be  the  initial  velocity  of  the  24  pound  fhot  which  cor- 
refponds  to  the  propofed  velocity  of  the  fhell.  This 
muft  be  deduced  from  the  diameter  and  weight  of  the 
fhell,  by  making  the  velocity  of  the  24  pounder  fuch, 
that  the  ratio  of  its  weight  to  the  reliftance  may  be  the 
fame  as  in  the  fhell. 

That  the  reader  may  fee  with  one  glance  the  rela¬ 
tion  of  thofe  different  quantities,  we  have  given  this 
table,  expreffed  in  a  figure  (fig.  10).  The  abfeiffa,  cccc*yIIf# 
or  axis  DA,  is  the  fcale  of  the  initial  velocities  in  feet 
per  fecond,  meafured  on  a  fcale  of  400  equal  parts  in  Relation  of 
an  inch.  The  ordinates  to  the  curve  ACG  exprefs  the  diffe- 
yards  of  the  range  on  a  fcale  containing  800  yards  in tuTcs'inTit. 
an  inch.  The  ordinates  to  the  curve  A^  exprefs 
(by  the  fame  fcale)  the  height  to  which  the  ball  rifes 
in  the  air. 

The  ordinate  BC  (drawn  through  the  point  of  the 
abfeiffa  which  correfponds  to  the  initial  velocity  2000) 
is  divided  in  the  points  4,  9,  i2>  18,  24,  32,  42,  in 
the  ratio  of  the  diameters  of  cannon- fhot  of  different 
weights  ;  and  the  fame  ordinate  is  produced  on  the 
other  fide  of  the  axis,  till  BO  be  equal  to  BA ;  and 
then  BO  is  divided  in  the  fubduplicate  ratio  of  the 
fame  diameters.  Lines  are  drawn  from  the  point  A, 
and  from  any  point  D  of  the  abfeiffa,  to  thefe  divifions. 

We  fee  diftin&ly  by  this  figure  how  the  effect  of  the 
initial  velocity  gradually  diminifhes,  and  that  in  very 
great  velocities  the  range  is  very  little  increafed  by  its 
augmentation.  The  dotted  curve  AFQR,  fhows  what 
the  ranges  in  vacuo  would  be. 

By  this  figure  may  the  problems  be  folved.  Thus, 
to  find  the  range  of  the  12  pounder,  with  the  initial 
4  C  velocity 
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THE  projection  of  the  sphere  is  a  perfpeftive 
1  reprefentation  of  the  circles  on  the  furface  ol  the 
fphere  ;  and  is  varioufly  denominated  according  to  the 
'  different  pofitions  of  the  eye  and  plane  of  projection. 

There  are  three  principal  kinds  of  projection  ;  the 
flereographlc ,  the  orthographic,  and  gnomon, c.  In  the 
itereographic  projection  the  eye  is  fuppofed  to  be  p  a¬ 
ced  on  the  furface  of  the  fphere  ;  in  the  orthographic 
it  is  fuppofed  to  be  at  an  infinjte  diRance  j  and  in  the 
gnomouic  projeaion  the  eye  is  placed  at  the  centre  o 
the  fphere.  Other  kinds  of  projeaion  are,  the  globular, 
Mercator's,  feemgraphic,  &c.  for  which  fee  the  articles 
Geographv,  Navigation,  Perspective,  &c. 

Definitions. 

1.  The  plane  upon  which  the  circles  of  die  fphere 
are  deferibed,  is  called  the  plane  of  projeaion,  or  the  pri¬ 
mitive  circle.  The  pole  of  this  circle  is  the  pole  of  pro- 
•effion,  and  the  place  of  the  eye  is  the  projeamg  point. 

2.  The  line  of  mcafures  of  any  circle  ot  the  iphere 
■c,  that  diameter  of  the  primitive,  produced  indefinitely, 
which  pafles  through  the  centre  of  the  projeaed  circle. 

Axiom. 

The  projeaion,  or  reprefentation  of  any  point,  is 
where  the  ftraight  line  drawn  from  it  to  the  pro- 
jeairig  point  interfeas  the  plane  of  projeaion. 

SECTION  I. 
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In  the  ftereo  graphic  projedion  of  the  fphere,  the 
eve  is  placed  on  the  furface  of  the  fphere  in  the  pole  of 
die  great  circle  upon  which  the  fphere  is  to  be  projea¬ 
ed.  6  The  projeaion  of  the  hemifphere  oppofite  to  the 
eye  falls  within  the  primitive,  to  which  this  projeaion 
is  generally  limited  :  it,  however,  may  be  extended  to 
the  other  hemifphere,  or  that,  wherein  the  eye  is  placed, 
the  projection  of  which  falls  without  the  primitive.  ^ 

As  all  circles  in  this  projection  are  projeded  either 
into  circles*  or  ftraight  lines,  which  are  eafily  deferibed, 
it  is  therefore  more  generally  underftood,  and  by  many 
preferred  to  the  other  projections. 

Proposition  I.  Theorem  I. 

Every  great  circle  which  paffes  through  the  projecting 
point  is  projected  into  a  flraight  line  palling  through 
the  centre  of  the  primitive  ;  and  every  arch  of  it, 
reckoned  from  the  other  pole  of  the  primitive,  is  pra- 
jeded  into  its  femitangeriU. 


Let  ABCD  (fig.  I.)  be  a  great  circle  palling  thro’  Stereopul 
A,  C,  the  poles  of  the  primitive,  and  intending  it 
the  line  of  common  fedion  BED,  E  being  the  centie  the  Sphere. 

of  the  fphere.  From  A,  the  projeaiug  point,  let  there  - - — _* 

be  drawn  ftraight  lines  AP,  AM,  AN,  to  any 

number  of  points  P,  M,  N,  Q,  in  the  circle  A.BCD  . 
thefe  lines  will  interfeA  BED,  which  is  in  the  fame 
plant  with  them.  Let  them  meet  it  in  the  points 
p,  m,  n,  q;  then  p,  mj  n.  q,  are  the  projections  of  P, 

M,  N,  Q:  hence  the  whole  circle  ABCD  is  projected 
into  the  ftraight  line  BED,  palling  through  the  centre 
of  the  primitive.  # 

Again,  becaufe  the  pole  C  is  projefted  into  E,  and 
the  point  M  into  m;  therefore  the  arch  CM  is  projed- 
ed  into  the  ftraight  line  E  m,  which  is  the  femitangent 
of  the  arch  CM  to  the  radius  AE.  In  like  manner, 
the  arch  CP  is  projected  into  its  femitangent  E  p,  &c. 

Corollaries. 

1.  Each  of  the  quadrants  contiguous  to  the  project¬ 
ing  point  is  projeded  into  an  indefinite  flraight  line, 
and  each  of  thofe  that  are  remote  into  a  radius  of  the 
primitive. 

2.  Every  fmall  circle  which  pafles  through  the  pro- 
jeding  point  is  projeded  into  that  ftraight  line  which 
is  its  common  fedion  with  the  primitive. 

3.  Every  ftraight  line  in  the  plane  of  the  primitive, 
and  prodneed  indefinitely,  k  the  projection  of  fome 
circle  on  the  fphere  palling  through  -the  projeding 

point.  #  r  , 

4.  The  projedion  of  any  point  in  the  furface  or  the 
fphere,  is  diftant  from  the  centre  of  the  primitive,  by 
the  femitangent  of  the  diftance  of  that  point  from  the. 
pole  oppofite  to  the  projeding  point. 


Proposition  II.  Theorem  II. 

Every  circle  on  the  fphere  which  does  not  pafs  through 
the  projeding  point  is  projeded  into  a  circle. 

If  the  given  circle  be  parallel  to  the  primitive,  then 
a  ftraight  line  drawn  from  the  projeding  point  to  any 
point  in  the  circumference,  and  made  to  revolve  about 
the  circle,  will  deferibe  the  furface  of  a  cone  r  which 
being  cut  by  the  plane  of  projedion  parallel  to  the  bafe, 
the  fedion  will  be  a  circle.  See  CoNic-Se&ons. 

But  if  the  circle  MN  (fig.  2.)  be  not  parallel  to  the 
primitive  circle  BD,  let  the  great  circle  ABCD,  puf¬ 
fing  through  the  projeding  point,  cut  it  at  light  angles 
in  the  diameter  MN,  and  the  primitive  in  the  diameter 
BD.  Through  M,  in  the  plane  of  the  great  circle,  let 

ME  be  drawn  parallel  to  BD  j  let  AM,  AN  be  joined, 
4  ana 
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and  meet  BD  in  m.  n.  Then,  becaufe  AB,  AD  are  like 
quadrants,  and  BD,  MF  parallel,  the  arch  AM  is  equal 
to  AF,  and  the  angle  AMF  or  Awn  is  equal  to  ANM. 
Hence  the  conic  furface  deferibed  by  the  revolution  of 
AM  about  the  circle  MN  is  cut  by  the  primitive  in  a 
fubcontrary  poiition  ;  therefore  the  fe&ion  is  in  this 
cafe  likewife  a  circle. 

Corollaries. 


THE 
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manner  I1G=HK :  hence  the  triangles  GHF,  Swwera- 
KHF  are  equal,  and  the  angle  FGri— FKH— LMN.  l,hic  ,ro: 


Corollaries. 
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1.  The  centres  and  poles  of  all  circles  parallel  to  the 
primitive  have  their  projeftions  in  its  centre..^ 

2.  The  centre  and  poles  of  every  circle  inclined  to 
the  primitive  have  their  proje&ions  in  the  line  of  mea- 
furesi 

3.  All  projected  great  circles  cut  the  primitive  111 
two  points  diametrically  oppofite  ;  and  every  circle  in 
the  plane  of  proje&ion,  which  pafles  through  the  extre¬ 
mities  of  a  diameter  of  the  primitive,  or  through  the 
projections  of  two  points  that  are  diametrically  oppo¬ 
fite  on  the  fphere,  is  the  proje&ion  of  fome  great 

circle.  #  , 

4.  A  tangent  to  any  circle  of  the  fphere,  which  does 
not  pafs  through  the  proje&ing  point,  is  proje&ed  mto 
a  tangent  to  that  circle’s  proje&ion  ;  alfo,  the  circular 
projections  of  tangent  circles  touch  one  another.  . 

5.  The  extremities  of  the  diameter,  on  the  line  of 
ineafures  of  any  projected  circle,  are  diftant  from  the 
centre  of  the  primitive  by  the  femitangents  of  the  leall 
and  greatest  diftances  of  the  circle  on  the  fphere,  from 

„  the  pole  oppofite  to  the  proje&ing  point. 

6.  The  extremities  of  the  diameter,  on  the  line  of 
meafures  of  any  proje&ed  great  circle,  are  diftant  from 
the  centre  of  the  primitive  by  the  tangent  and  cotan¬ 
gent  of  half  the  great  circle’s  inclination  to  the  primi- 

7.  The  radius  of  any  projected  circle  is  equal  to  half 
the  fum,  or  half  the  difference  of  the  femitangents  of 
the  leaft  and  greateft  diftances  of  the  circle  from  the 
pole  oppofite  to  the  proje&ing  point,  according  as  that 
pole  is  within  or  without  the  given  circle. 

Theorem  III. 


Proposition  III. 

An  angle  Formed  by  two  tangents  at  the  fame  point 
in  the  furface  of  the  fphere,  is  equal  to  the  angle 
formed  by  their  projections. 

Plate  Let  FGI  and  GH  (fig.  3.)  the  two  tangents, 
ccccxix  and  A  the  proje&ing  point  5  let  the  plane  'Abr  cU 
the  fphere  in  the  circle  AGL,  and  the  primitive  in  the 
line  BML.  Alfo,  let  MN  be  the  line  of  common  lec¬ 
tion  of  the  plane  AGH  with  the  primitive  :  then  the 
anode  FGH— LMN.  If  the  plane  FGH  be  parallel 
to  die  primitive  BLD,  the  propofition  is  mamfett.  « 
not,  through  any  point  K  in  AG  produced,  let  the 
plane  FKH,  parallel  to  the  primitive,  be  extended  to 
meet  FGH  in  the  line  FH.  Then,  becaufe  the  plane 
AGF  meets  the  two  parallel  planes  BLD,  hlvri,  tne 
lines  of  common  feftion  LM,  FK  are  parallel ;  there¬ 
fore  the  angle  AML=AKF.  But  hnce  A  is  the 
pole  of  BLD,  the  chords,  and  confequently  the  arches 
All  AL,  are  equal,  and  the  arch  BBG  is  the  fum  of 
the  arches  AL,  BG  ;  hence  the  angle  AML  is  equal 
to  an  angle  at  the  circumference  Handing  upon  AD, 
and  therefore  equal  to  AGI  or  FGK is  confcquent  y 
the  angle  FGK—FKG,  and  the  lids  FG— FK.  In 


1,  An  angle  contained  by  any  two  circles  of  the 
fphere  is  equal  to  the  angle  fprmed  by  their  projec¬ 
tions,  For  the  tangents  to  thefe  circles  on  the  fphere 
are  projected  into  ftraight  lines,  which  either  coincide 
with,  or  are  tangents  to,  their  projections  on  the  primi¬ 
tive. 

2.  An  angle  contained  by  any  two  circles  of  the 
fphere  is  equal  to  the  angle  formed  by  the  radii  of  their 
proje&ions  at  the  point  of  interfe&ion. 

Proposition  IV.  Theorem  IV. 

The  centre  of  a  projected  great  circle  is  diftant  from 
the  centre  of  the  primitive;  the  tangent  of  the  incli¬ 
nation  of  the  great  circle  to  the  primitive,  and  its  ra¬ 
dius,  is  the  fecant  of  its  inclination. 

Let  MNG  (fig.  4.)  be  the  proje&ion  of  a  great 
circle,  meeting  the  primitive  in  the  extremities  of  the 
diameter  MN,  and  let  the  diameter  BD,  perpendicular 
to  MN,  meet  the  proje&ion  in  F,  G.  Bife&  FG  in 
H,  and  join  NH.  Then,  becaufe  any  angle  con¬ 
tained  by  two  circles  of  the  fphere  is  equal  to  the  angle 
formed  by  the  radii  of  their  proje&ions  at  the  point  of 
interfe&ion  ;  therefore  the  angle  contained  by  the  pro- 
pofed  great  circle  and  the  primitive  is  equal  to  the 
angle  ENH,  of  which  EH  is  the  tangent,  and  NH 
the  fecant,  to  the  radius  of  the  primitive. 

Corollaries. 

1.  All  circles  which  pafs  through  the  points  M,  N 
are  the  project  ions  bf  great  circles,  and  have  theii  cen¬ 
tres  in  the  line  BG  ;  and  all  circles  which  pafs  through 
the  points  F,  G  are  the  projeaions  of  great  circles, 
and  have  their  centres  in  the  line  HI,  perpendicular  to 

BG.  ,  .  .. 

2.  If  NF,  NH  he  continued  to  meet  the  primitive 

In  L,  F ;  then  BL  is  the  meafure  of  the  great  circle’s 
inclination  to  the  primitive  ;  and  MT222BL. 


Proposition  V.  Theorem  V. 

The  centre  of  projeftion  of  a  lefs  circle  perpendicular 
to  the  primitive,  is  diftant  from  the  centre  of .  the 
primitive,  the  fecant  of  the  diftance  of  the  leis  circle 
from  its  neareft  pole  ;  and  the  radius  of  projection  is 
the  tangent  of  that  diftance. 

Let  MN  (fig.  5.)  be  the  given  lefs  circle  perpendi¬ 
cular  to  the  primitive,  and  A  the  projecting  point. 
Draw  AM,  AN  to  meet  the  diameter  BD  produced 
in  G  and  H  ;  then  GII  is  the  projected  diameter  ot 
the  lefs  circle:  bifeft  GH  m  C,  and  C  will  be  its 
centre  ;  join  NE,  NC.  Then  becaufe  AL,  NIart 
oarallel,  the  angle  INE=NE  A  ;  but  NjlA=2NMA 
=  2NHG=NCG:  hence  ENC=INE  +  INC=NCG 
,  IMP-  aright  angle;  and  therefore  NC  is  a  tan¬ 
gent  to  the  primitive  at  N  5  but  the  arch  ND  13  the 
diftance  of  the  lefs  circle  from  its  neareft  pole  D  : 
hence  NC  is  the  tangent,  and  EC  the  fecant  of  die 
diftance  of  the  lefs  circle  from  its  pole  to  the  radius  el 
the  primitive.  ^Ca  Pm, 


572 

Stereogra- 
ph’c  Pro- 
jedion  of 
.  the  Sphere 


Plate 

CCCCXIX. 


PROJECTION  o 

Proposition  VI.  Theorem  VI. 

The  projedion  of  the  poles  of  any  circle,  inclined  to 
the  primitive,  are,  in  the  line  of  meafures,  diftant 
from  the  centre  of  the  primitive,  the  tangent,  and 
cotangent,  of  half  its  inclination. 

Let  MN  (fig.  6.)  be  a  great  circle  perpendicular  to 
the  primitive  ABCD,  and  A  the  projeding  point;  then 
P,  /•  are  the  poles  of  MN,  and  of  all  its  parallels  w  n, 
&c.  Let  AP,  A  p  meet  the  diameter  BD  in  F /, 
which  will  therefore  be  the  projeded  poles  of  MN  and 
its  parallels.  The  angle  BEM  is  the  inclination  of  the 
circle  MEN,  and  its  parallels,  to  the  primitive  :  and 
becaufe  BC  and  MP  are  quadrants,  and  MC  common 
to  both  ;  therefore  PC-'BM  :  and  hence  PEC  is  alfo 
the  inclination  of  MN  and  its  parallels.  Now  EF  is 
the  tangent  of  EAF,  or  of  half  the  angle  PEC  the  in¬ 
clination  ;  and  Ey*  is  the  tangent  of  the  angle  EA/; 
but  E  A/ is  the  complement  of  EAF,  hence  E/is  the 
cotangent  of  half  the  inclination. 

Corollaries. 

1.  The  projedion  of  that  pole  which  is  neareft  to 
the  projeding  point  is  without  the  primitive,  and  the 
projedion  of  the  other  within. 

2.  The  projeded  centre  of  any  circle  is  always  be¬ 
tween  the  projedion  of  its  neareft  pole  and  the  centre 
of  the  primitive;  and  the  projeded  centres  of  all  circles 
are  contained  between  their  projeded  poles. 

Proposition  VII.  Theorem  VII. 

Equal  arches  of  any  two  great  circles  of  ^  the  fphere 
will  be  intercepted  between  two  other  circles  drawn 
on  the  fphere  through  the  remote  poles  of  thofe  great 
circles. 


Let  AGB,  CFD  (fig.  7.)  be  two  great  circles  of  the 
fphere,  whofe  remote  poles  are  E,  P  ;  through  which 
draw  the  great  circle  PBEC,  and  lefs  circle  PGE,  in. 
terfefting  the  great  circles  AGB,  CFD,  in  the  points 
B,  G,  and  D,  F ;  then  the  arch  BG  is  equal  to  the 

arch  DF.  _  _  .  . 

Becaufe  E  is  the  pole  of  the  circle  AGB,  and  P  the 
pole  of  CFD,  therefore  the  arches  EB,  PD  are  equal  ; 
and  fince  BD  is  common  to  both,  hence  the  arch  ED 
is  equal  to  the  arch  PB.  For  the  fame  reafon,  the 
arches  EF,  PG  are  equal;  but  the  angle  DEF  is 
equal  to  the  angle  BPG  :  hence  thefe  triangles  are 
equal,  and  therefore  the  arch  DF  is  equal  to  the  arch 

BG. 

Proposition  VIII.  Theorem  VIII. 

If  from  either  pole  of  a  projected  great  circle, ;two  ftraight 
lines  be  drawn  to  meet  the  primitive  and  the  pro- 
je&ion,  they  will  intercept  fimilar  arches  of  thefe 
circles. 

On  the  plane  of  projedion  AGB  (fig.  7*)  ^et 
^reat  circle  CFD  be  projeded  into  c f  d ,  and  its  pole  P 
into  p  ;  through  p  draw  the  ftraight  lines  p  d,  pj ,  then 
are  the  arches  GB ,/ d  fimilar. 

Since  p  d  lies  both  in  the  plane  AGB  and  APBE, 
it  is  in  their  common  fedion,  and  the  point  B  is  alfo 
in  their  common  fedion  ;  therefore  pd  paffes  through 
the  point  B.  In  like  manner  it  may  be  fhown  that 
the  Hue  p  f  paffes  through  G.  Now  the  points  D,  F 


f  the  Sphere.  Se&.  L 

are  projeded  into  d ,  f  •  hence  the  arches  FD,yWare  fi.  Stereogra- 
milar  ;  but  GB  is  equal  to  FD,  therefore  the  inter-?  ^  n  oP 
cepted  arch  of  the  primitive  GB  is  fimilar  to  the  pro-the  Sphere. 
jeded  arch  f  d. 4  u— y— 

Corollary. 

Hence,  if  from  the  angular  point  of  a  projeded  fphe- 
rical  angle  two  ftraight  lines  be  drawn  through  the 
projeded  poles  of  the  containing  fides,  the  intercepted 
arch  of  the  primitive  will  be  the  meafure  of  the  fpheri- 
cal  angle. 

Proposition  IX.  Problem  I. 

To  deferibe  the  projedion  of  a  great  circle .  through 
two  given  points  in  the  plane  of  the  primitive. 

Let  P  and  B  be  given  points,  and  C  the  centre  of 
the  primitive. 

1.  When  one  point  P  (,fig.  8.)  is  the  centre  of  the 

primitive,  a  diameter  drawn  through  the  given  points 
will  be  the  great  circle  required.  #  . 

2.  When  one  point  P  (fig.  9.)  is  in  the  circumfe¬ 
rence  of  the  primitive.  Through  P  draw  the  diameter 
PD  ;  and  an  oblique  circle  deferibed  through  the  three 
points  P,  B,  D,  will  be  the  projedion  of  the  required 
great  circle. 

3.  When  the  given  points  are  neither  in  the  centre 
nor  circumference  of  the  primitive.  Through  either  of 
the  given  points  P  (fig.  10)  draw  the  diameter  ED, 
and  at  right  angles  thereto  draw  the  diameter  FG. 

From  F  through  P  draw  the  ftraight  line  FPH,  meet¬ 
ing  the  circumference  in  H :  draw  the  diameter  HI, 
and  draw  the  ftraight  line  FIK,  meeting  ED  produced 
in  D  ;  then  an  arch,  terminated  by  the  circumference, 
being  deferibed  through  the  three  points  P,  B,  K,  will 
be  the  great  circle. 

Proposition  X.  Problem  II- 
To  deferibe  the  reprefentation  of  a  great  circle  about 
any  given  point  as  a  pole. 

Let  P  be  the  given  pole,  and  C  the  centre  of  the' 

primitive.  ... 

1.  When  P  (fig.  8.)  is  in  the  centre  of  the  primitive, 

then  the  primitive  will  be  the  great  circle  required. 

2.  When  the  pole  P  (fig.  n.)  Is  in  the  circumfe¬ 
rence  of  the  primitive.  Through  P  draw  the  diameter 
PE,  and  the  diameter  AB  drawn  at  right  angles  to  PE 

will  be  the  projeded  great  circle  required.  '  s 

3.  When  the  given  pole  is  neither  in  the  centre  nor 
circumference  of  the  primitive.  Through  the  pole  P 

(fie.  12.)  draw  the  diameter  AB,  and  draw  the  diame-  ««« 
ter  DE  perpendicular  to  AB  ;  through  E  and  P  draw 
the  ftraight  line  EPF,  meeting  the  circumference  in  F. 

Make  FG  equal  to  FD  ;  through  E  and  G  draw  the 
ftraight  line  EGH,  meeting  the  diameter  AB  produ- 
ced  if  necefiary  in  H  ;  then  from  the  centre  H,  with 
the  radius  HE,  deferibe  the  oblique  circle  DIE,  and  it 
will  be  the  projedion  of  the  great  circle  required. 

Or,  make  DK  equal  to  FA ;  join  EK,  which  intcr- 
feds  the  diameter  AB  in  I;  then  through  the  three 
points  D,  I,  E,  deferibe  the  oblique  circle  DIE. 

Proposition  XI  Problem  III. 


To  find  the  poles  of  a  great  circle. 

1.  When  the  given  great  circle  is  the  primitive,  its 
centre  is  the  pole. 

2.  To 
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Stereogra-  2.  To  find  the  pole  of  the  right  circle  ACB  (fig.  1 1 .) 

I  hie  Pro-  X)raw  the  diameter  PE  perpendicular  to  the  given  circle 
je&ion  of  an(^  *ts  ex^remities  P,  E  are  the  poles  of  the  circle 

Plate  3.  To  find  the  pole  of  the  oblique  circle  DEF  (fig. 
ccccxix.  |  g  \  j0in  J)F,  and  perpendicular  ^thereto  draw  the 
r/ccxx  diameter  AB,  cutting  the  given  oblique  circle  DEF 
in  E.  Draw  the  ftraight  line  FEG,  meeting  the  cir¬ 
cumference  in  G.  Make  GI,  GH,  each  equal  to  AD, 
then  FI  being  joined,  cuts  the  diameter  AB  in  P,  the 
lower  pole  ;  through  F  and  H  draw  the  ftraight  line 
FFI />,  meeting  the  diameter  AB  produced  in/>,  which 
will  be  the  oppofite  or  exterior  pole. 

Proposition  XII.  Problem  IV. 

To  deferibe  a  lefs  circle  about  any  given  point  as  a  pole, 
and  at  any  given  di  fiance  from  that  pole. 

T .  When  the  pole  of  the  lefs  circle  is  in  the.  centre 
of  the  primitive  ;  then  from  the  centre  of  the  primitive, 
with  the  femitangent  of  the  diftance  of  the  given  circle 
from  its  pole,  deferibe  a  circle,  and  it  will  be  the  pro- 
ie&ion  of  the  lefs  circle  required. 

2  If  the  given  pole  is  in  the  circumference  ot  the 

primitive,  from  C  (fig-H-)-  the  centre  °f 
let  off  CE  the  fecant  of  the  diftance  of  the  lefs  circle 
from  its  pole  P  ;  then  from  the  centre  E,  with  the  tan¬ 
gent  of  the  given  diftance,  deferibe  a  circle,  and  it  will 
be  the  lefs  circle  required.  Or,  make  PG,  PF  each 
equal  to  the  chord  of  the  diftance  of  the  lefs  circle  from 
its  pole.  Through  B,  G,  draw  the  ftraight  line  BGD 
meeting  CP  produced  in  D  :  bifeft  GD  in  H,  and 
draw  HE  perpendicular  to  GD;  and  meeting  PD  in 
E,  then  E  is  the  centre  of  the  lefs  circle. 

When  the  given  pole  is  neither  in  the  centre  nor 
circumference  of  the  primitive.  Through  P  (fig.  1 5- )» 
the  given  pole,  and  C  the  centre  of  the  primitive,  draw 
the  diameter  AB,  and  draw  the  diameter  I)E  perpen¬ 
dicular  to  AB  ;  join  EP,  and  produce  it  to  meet  the 
primitive, in p  ;  make  PY,p  G,  each  equal  to  the  chon* 
of  the  diftance  of  the  lefs  circle  from  its  pole;  join  Eh 
which  interfefts  the  diameter  AB  in  H;  from  E  through 
G  draw  the  ftraight  line  EGI,  meeting  the  diameter 
AB  produced  in  I ;  bifeft  HI  in  Kt  Then  a  circle  de- 
feribed  from  the  centre  K,  at  the  diftance  KH  or  Ki, 
will  be  the  projection  of  the  lefs  circle. 

* 

Proposition  XIII.  Problem  V. 

To  find  the  poles  of  a  given  lefs  circle. 

The  poles  of  a  lefs  circle  are  alfo  thofe  of  its  parallel 
great  circle.  If  therefore  the  parallel  great  circle |be 
liven,  then  its  poles  being  found  by  Pfob.  III.  will  be 
thofe  of  the  lefs  circle.  But  if  the  parallel  great  circle 
be  not  given,  let  HMIN  (fig.  I J.)'  be  the  given  lefs 
circle  Through  its  centre,  and  C  the  centre  of the  pri¬ 
mitive,  draw  the  line  of  meafures  IAHB  ;  and  dmw  the 
diameter  DE  perpendicular  to  it,  alfo  d>^w  the  ftia.  h 
line  PHF  meeting  the  primitive  in  F  ;  mase  1  eqi 

SSI  JiLce  »f  •'»«  I*  **  »* 

pole  ;  join  E  p,  and  its  interfeAiou  P  with  thediam- 
ter  AB  is  the  interior  pole.  Draw  the  diameter 
through  E  and  L,draw  EL?  meeting  the  diameter  AB 
produced  in  q  ;  then  q  is  the  external  pole.  Or  thus 
Join  El  interfering  the  primitive  in  G ,  join  '  afto 
EH,  and  produce  it  to  meet  the  primitive  in  I ,  bileet 
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the  arch  GF  in  />;  from  E  to  p  draw  the  ftraight  line  Stereogra- 
EP/>,  and  P  is  the  pole  of  the  given  lefs  circle.  je^fi 

Proposition  XIV.  Problem  VI.  the^phere* 

To  meafure  any  arch  of  a  great  circle. 

1.  Arches  of  the  primitive  are  meafured  on  the  line 
of  chords. 

2.  Right  circles  are  meafured  on  the  line  of  femi- 
tangents,  beginning  at  the  centre  of  the  primitive.  Thus* 
the  meafure  of  the  portion  AC  (fig.  16.)  of  the  right 
circle  DE,  is  found  by  applying  it  to  the  line  of  femi- 
tangents.  The  meafure  of  the  arch  DB  is  found  by 
fub trading  that  of  BC  from  90°  :  the  meafure  of  the 
arch  AF,  lying  partly  on  each  fide  of  the  centre,  is  ob¬ 
tained  by  adding  the  meafures  of  AC  and  CF.  Eafily* 

To  meafure  the  part  AB,  which  is  neither  terminated  at 
the  centre  or  circumference  of  the  primitive,  apply  CA 
to  the* line  of  femitangents;  then  CB,  and  the  difference 
between  the  meafures'of  thefe  arches,,  will  be  that  of 
AB. 

Or  thus,  Draw  the  diameter  GH  perpendicular  to 
DE  ;  then  from  either  extremity,  as  D,  of  this  diame¬ 
ter,  draw  lines  through  the  extremities  of  the  arch  in¬ 
tended  to  be  meafured  ;  and  the  intercepted  portion  of 
the  primitive  applied  to  the  line  of  chords  will  give  the 
meafure  of  the  required  arch.  Thus  IK  applied  to  the 
line  of  chords  will  give  the  meafure  of  AB.  . 

3.  To  meafure  an  arch  of  an  oblique  circle:  draw 
lines  from  its  pole  through  the  extremities  of  the  arch 
to  meet  the'  primitive,  then  the  intercepted  portion  of 
the  primitive  applied  to  the  line  of  chords  will  give  the 
meafure  of  the  arch  of  the  oblique  circle.  Thus,  let 
AB  (fig.  17.),  be  an  arch  of  an  oblique  circle  to  be 
meafured,  and  P  its  pole;  from  P  draw  the^  fines  PAD, 

PBE  meeting  the  primitive  in  B  and  E;  then  the  arch 
DE  applied  to  the  line  of  chords  will  give  the  meafure 
of  the  arch  of  the  oblique  circle  AB. 

Proposition  XV.  Problem  VII. 

To  meafure  any  arch  of  a  lefs  circle. 

.  Let  DEG  (fig.  18.)  be  the  given  lefs  circle,  and 
DE  the  arch  to  be  meafured  :  nnd  its  internal  pole  P  > 
and  deferibe  the  circle  AFI  parallel  to  the  primitive, 
and  whofe  diftance  from  the  proje&ing  point,  may  be 
equal  to  the  diftance  of  the  given  lefs  circle  from  its- 
pole  P  :  then  join  PD,  PE,  which  produce  to  meet 
the  parallel  circle  in  A  and  F.  Now  AF  applied  to  a 
line  of  chords  will  give  the  meafure  of  the  arch  DE  ot 
the  given  lefs  circle. 

Proposition  XVI.  Problem  VIII. 

To  meafure  any  fpherical  angle. 

i.  If  the  angle  is  at  the  centre  of  the  primitive,  it  iV 

meafured  as  a  plane  angle.  ......  r  f 

2  When  the  angular  point  is  in  the  circum  erence  of 

the  'primitive;  let  A  (fig. I*.)  be  the  angular  point, 
and  ABE  an  oblique  circle  inclined  to  the  primitive. 

Throucrh  P,  the  pole  of  ABE,  draw  the  hue rvPp  meet- 
foe  theS  circumference  in  p:  then  the  arch  Dp  is  the 
meafure  of  the  angle  BAD,  and  the  arch  AFp  is  the 
m  afo  of  its  fupplement  BAF  :  alfo  pF  is  the  mea¬ 
fure  of  the  angle  BAC,  and  p  ED  that  of  *.  fnPPl- 
menu  .  ^  I£ 
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S  erecgn*.  If  the  angular  point  ia  neither  at  the  centre  nor 

j  h i c  Pro-  circumference  of  the  primitive.  Let  A  (fig.  20.)  be 
the  Sphere. angular  point,  and  UAH,  or  GAF  the  angle  to 

.  _ ‘ - be  meafured,  P  the  pole  of  the  oblique  circle  1)  A 1- , 

Mate  and  p  the  pole  of  GAH  :  then  from  A,  through  the 
CCCCXX.p0;n^s  p  draw  the  ftraight  lines  APM,  A/>N,  and 
'  the  arch  3MN  will  be  the  meafure  of  the  angle  DAH  \ 

and  the  fupplement  of  MN  will  be  the  meafure  of  the 
angle  HAP  or  DAG. 

.  Proposition  XVII.  Problem  IX. 

To  draw  a  great  circle  perpendicular  to  a  projected 
great  circle,  and  through  a  point  given  in  it. 

Find  the  pole  of  the  given  circle,  then  a  great  circle 
deferibed  through  that  pole  and  the  given  point  will  be 
perpendicular  to  the  given  circle.  Hence  if  the  given 
circle  be  the  primitive,  then  a  diameter  drawn  through 
the  given  point  will  be  the  required  perpendicular.  .  If 
the  given  circle  is  a  right  one,  draw  a  diameter  at  right 
angles  to  it ;  then  through  the  extremities  of  this  dia¬ 
meter  and  the  given  point  deferibe  an  oblique  circle, 
and  it  will  be  perpendicular  to  that  given.  If  the  given 
.circle  is  inclined  to  the  primitive,  let  it  be  reprefented- 
by  BAD  (fig.  21.),  whofe  pole  is  P,  and  let  A  be  the 
point  through  which  the  perpendicular  is  to.be  drawn  : 
then,  by  Prob.  I.  deferibe  a  great  circle  through  the 
points  P  and  A,  and  it  will  be  perpendicular  to  the  ob¬ 
lique  circle  BAD. 

Proposition  XVIII.  Problem  X. 

Through  a  point  in  a  projected  great  circle,  to  defenbe 
another  great  circle  to  make  a  given  angle  with  tue 
former,  provided  the  meafure  of  the  given  angle  is 
not  lefs  than  the  diftance  between  the  given  point  and 
circle. 

I.et  the  given  circle  be  the  primitive,  and  let  A  (fig. 
in.)  ]k  the  angular  point.  Drawthe  diameters  AE,  Dh 
-perpendicular  to  each  other;  and  make  the  angle  LAG 
'  equal  to  that  given,  or  make  CG  equal  to  the  tangent 
of  the  given  angle  ;  then  from  the  centre  G,  with  the 
diftance  GC,  deferibe  the  oblique  circle  ABE,  and  it 
will  make  with  the  primitive  an  angle  equal  to  that 

&  If  the  given  circle  be  a  right  one,  let  it  be  APB  (fig. 
22.)  and  let  P  be  the  given  point.  Draw  the  diameter 
GH  perpendicular  to  AB  ;  jqin  GP,  and  produce  it  to 
a  ■  make  PI  b  equal  to  twice  A  a  ;  and  G  b  being  join¬ 
ed  interfefts  AB  in  C.  Draw  CD  perpendicular  to  AB, 
and  equal  to  the  cotangent  of  the  given  angle  to  the 
radius  PC  ;  or  make  the  angle  CPD  equal  to  the  com- 
plement  of  that  given  :  then  from  the  centre  D,  with 
the  radius  DP,  deferibe  the  great  circle  FPE,  and  the 
angle  APE,  or  BPE,  will  be  equal  to  that  given. 

jc  APB  (fig.  23.)  is  an  oblique  circle.  from  the 
angular  point  P,  draw  the  lines  PG,  PC  through  the 
centres  of  the  primitiveand  given  oblique  circle.  1  hrough 
c  the  centre  of  APB,  draw  GCD  at  right  angles  to 
PG  •  make  the  angle  GPD  equal  to  that  given  ;  and 
from  the  centre  P,  with  the  radius  DP,  deferibe  the 
oblique  circle  EPE,  and  the  angle  APE,  or  BPE,  will 
be  equal  to  that  propofed. 

Proposition  XIX.  Problem  XI. 

Any  great  circle  cutting  the  primitive  being  given,  to 
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deferibe  another  great  circle  which  ftinll  cut  the  gi^tere“sr»* 
ven  one  in  a  propofed  angle, _  and  have  a  given  archly.  n  f( 
intercepted  between  the  primitive  and  given  circles,  the  Sphere, 

If  the  given  circle  be  a  right  one,  let  it  he  reprefent- 
ed  by  APC  (fig.24.)  ;  and  at  right  angles  thereto  draw  <;CccxxJ. 
the  diameter  BPM  ;  make  the  angle  BPF  equal  to  the  - 
complement  of  the  given  angle,  and  PI  equal  to  the 
tangent  of  the  given  arch  ;  and  from  die  centre  of  the 
primitive  with  the  fecant  of  the  fame  arch  deferibe  the 
arch  G  g.  Through  F  draw  FG  parallel  to  AC,  meet¬ 
ing  G  £  in  G;  then  from  the  centre  G,  with  the 
tano-eut  PF,  deferibe  an  arch  n  0,  cutting  APC  in  1, 
and" join  GI.  Through  G,  and  the  centre  P,  draw  the 
diameter  HK ;  draw  PL  perpendicular  to  HK,  and 
IL.  perpendicular  to  GI,  meeting  PL  in  L  ;  then  L 
will  be  the  centre  of  the  circle  HfK,  which  is  that  re¬ 
quired.  .  . 

But  if  the  given  great  circle  be  inclined  to  the  pri¬ 
mitive,  let  it  be  ADB  (fig.  2 5-)>  and  E  ks  cerntf  : 
make  the  angle  BDF  equal  to  the  complement  of  that 
given,  and  DF  equal  to  the  tangent  of  the  given  arch, 
as  before.  From  P,  the  centre  of  the  primitive,  with 
the  fecant  of  tbe  fame  arch,  deferibe  the  arch  Gjj,  and 
from  E,  the  centre  of  the  oblique  circle,  with  the^ex- 
tent  EF,  deferibe  an  arch  interfering  G^  in  G.  Now 
G  being  determined,  the  remaining  part  of  the  opera¬ 
tion  is  performed  as  before. 

When  the  given  arch  exceeds  90%  the  tangent  and 
fecant  ttf  its  fupplement  are  to  be  applied  on  the  line 
DF  the  contrary  way,  o.r  towards  the  right  ;  the  former 
conftru&ion  being  reckoned  to  the  left. 

Proposition  XX.  Problem  XII. 

Any  great  circle  in  the  plane  of  proje&ion  being  given 
to  deferibe  another  great  circle,  which  fhall  make 
given  angles  with  the  primitive  and  given  circles. 

Let  ADC  (fig.  26.)  be  the  given  circle,  and  QJts 
pole.  About  P,  the  pole  of  the  primitive,  deferibe  an 
arch  th  * ,  at  the  diftance  of  as  many  degrees  as  are  in  the 
angle  which  the  required  circle  is  to  make  with  the  pri¬ 
mitive.  About  Qjhe  pole  of  the  circle  ADC,  and 
at  a  diftance  equal  to  the  meafure  of  the  angle  which 
the  required  circle  is  to  make  with  the  given  circle 
ADC,  deferibe  an  arch  0  «,  cutting  mn  in  n.  Then 
about  «  as  a  pole,  deferibe  the  great  circle  EDF,  cut¬ 
ting  the  primitive  and  given  circle  in  E  and  D,  and  it 
w  ill  be  the  great  circle  required. 

Scholium. 

It  will  hence  be  an  eafy  matter  to  conftru&  all  the 
various  fpherical  triangles.  The  reader  is,  however, 
referred  to  the  article  Spherical  Trigonometry ,  lor 
the  method  of  conftruaing  them  agreeable  to  this  pro- 
jedion  ;  and  alfo  for  the  application  to  the  refolution  of 
problems  of  xhe  fphere.  For  the  method  of  projea.ng 
the  fphere  upon  the  plane  of  the  meridian,  and  of  the 
horizon,  according  to  the  fiercogr^plnc 'projection,  fee 
the  article  Geography. 


SECTION  II. 

Of  the  Orthographic  Projection  of  the  Sphere. 

The  orthographic  projection  of  the  fphere,  is  that  in 

which  the  eye  is  placed  in  the  axis  of  the  plane  of  pro- 
J  icction 
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Orthogr*-  je&ion,  at  an  infinite  diftance  with  refpect  to  the  dia- 
^A^on  of  Tneter  ^ie  ^P^1€re  >  that  at  the  fphere  all  the  vifual 
the  Sphere.  rays  are  afTumed  parallel,  and  therefore  perpendicular  to 
u— -y—  the  plane  of  projection. 

H^nce  the  orthographic  projection  of  any  point  is 
where  a  perpendicular  from  that  point  meets  the  plane 
of  projection  :  and  the  orthographic  reprefeutation  of 
any  objeCt  is  the  figure  formed  by  perpendiculars  drawn 
from  every  point  of  the  object  to  the  plane  of  projec¬ 
tion. 

This  method  of  projection  is  ufed  in  the  geometrical 
delineation  of  eclipfes,  occupations,  and  tranfits.  It  is 
alfo  particularly  ufeful  in  various  other  projections,  fuch 
as  the  analemma.  See  Geography,  &c. 


Proposition  I.  Theorem  I. 

Every  ftraight  line  is  projected  into  a  ftraight  line.  If 
the  given  line  be  parallel  to  tlie  plane  of  projection, 
it  is  projected  into  an  equal  ftraight  line  ;  but  if  it  is 
inclined  to  the  primitive,  then  the  given  ftraight  line 
will  be  to  its  projection  in  the  ratio  of  the  radius  to 
the  cofine  of  inclination. 
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line  of  common  feCtion,  will  be  the  projection  of  the  Crthogu- 
circle  ABCD.  For  if  from  any  point,  as  G,  in  the  P1™:  Pro * 
circle  ABC,  a  perpendicular  GH  fall  upon  BD,  it  will  J^e 
alfo  be  perpendicular  to  the  plane  of  the  primitive  : 
therefore  H  is  the  projection  of  G.  Hence  the  whole 
circle  is  projected  into  BD,  and  any  arch  AG  into  EH 
equal  to  GI  its  fine 

COROLLARIES. 

1.  Every  arch  of  a  great  circle,  reckoned  from  its  in- 
terfeCtion  with  the  primitive,  is  projected  into  its  verfed 
fill  t, 

2.  Every  lefs  circle  perpendicular  to  the  primitive  is 
projected  into  its  line  of  common  feCtion  with  the  pri¬ 
mitive,  which  is  alfo  its  own  diameter  ;  and  every  arch 
of  the  femicircle  above  the  primitive,  reckoned  from  the 
middle  point,  is  projected  into  its  fine. 

3.  Every  diameter  of  the  primitive  is  the  projection 
of  a  great  circle  ;  and  every  chord  the  projection  of  a 
lefs  circle. 

4.  A  fpherical  angle  at  the  pole  of  the'  primitive  is 
jprojected  into  an  equal  angle. 


Plfte  Let  AB  (fig.  27.)  be  the  plane  of  projection,  and 
Ccccxxi.  ke  a  ftraight  line  parallel  thereto  :  from  the  ex¬ 

tremities  C,  D  of  the  ftraight  line  CD,  draw  the  lines 
CE,  DF  perpendicular  to  AB  ;  then  by  3.  of  XI.  of 
Eucl.  the  in  terfeCtion  EF,  of  the  plane  CEFD,  with 
the  plane  of  projection,  is  a  ftraight  line  :  and  becaufe 
the  (ftraight  lines  CD,  EF  are  parallel,  and  alfo  CE, 
DF;  therefore,  by  34.  of  I.  of  Eucl.  the  oppofite  tides 
are  equal  ;  hence  the  ftraight  line  CD,  and  its  projec¬ 
tion  EF,  are  equal.  Again,  let  GH  be  the  propofed 
ftraight  line,  inclined  to  the  primitive ;  then  the  lines 
GE,  FIF  being  drawn  perpendicular  to  AB,  the  inter¬ 
cepted  portion  EF  will  be  the  projection  of  GH. 
Through  G  draw  GI  parallel  to  AB,  and  the  angle  JGH 
will  be  equal  to  the  inclination  of  the  given  line  to  the 
plane  of  projection.  Now  GH  being  the  3*adius,  GI, 
or  its  equal  EF,  will  be  the  cofine  ofIGH  ;  hence  the 
given  line  GH  is  to  its  projection  EF  as  radius  to  the 
coiiue  of  inclination. 

Corollaries. 

1.  A  ftraight  line  perpendicular  to  the  plane  of  pro¬ 
jection  is  projected  into  a  point. 

2.  Every  ftraight  line  in  a  plane  parallel  to  the  pri¬ 
mitive  is  projected  into  an  equal  and  parallel  ftraight 
line. 

3.  A  plane  angle  parallel  to  the  primitive  is  projected 
into  an  equal  angle. 

4.  Any  plane  reCtilineal  figure  parallel  to  the  primi¬ 
tive  is  projected  into  an  equal  and  iimilar  figure. 

5.  The  area  of  any  reCtilineal  figure  is  to  the  area 
of  its  projection  as  radius  to  the  cofine  of  its  inclina¬ 
tion. 

Proposition  IL  Theorem  II. 

Every  great  circle,  perpendicular  to  the  primitive,  is 
projected  into  a  diameter  of  the  primitive  ;  and  every 
arch  of  it,  reckoned  from  the  pole  of  the  primitive,  is 
projected  into  its  fine. 

Let  BFD  (fig.  28.)  be  the  primitive,  and  ABCD 
a  great  circle  perpendicular  to  it,  paffing  through  its 
poles  A,  C>  then  the  diameter  J3EP, .which  is  their 


Proposition  III.  Theorem  III. 

A  circle  parallel  to  the  primitive  is  projected  into  a' 
circle  equal  to  itfclf,  and  concentric  with  the. primi¬ 
tive. 

Let  the  lefs  circle  FIG  (fig.  29.)  be  parallel  to  the” 
plane  of  the  primitive  BND.  The  ftraight  line  HE, 
which  joins  their  centres,  is  perpendicular  to  the  primi¬ 
tive  ;  therefore  E  is  the  projection  of  H.  Let  any  radii 
HI  and  IN  perpendicular  to  the  primitive  be  drawn. 
Then  IN,  HE  being  parallel,  are  in  the  fame  plane ; 
therefore  IH,  NE,  the  lines  of  common  feCtion  of  the 
plane  IE,  with  two  parallel  planes,  are  parallel ;  and  * 
the  figure  IHEN  is  a  parallelogram.  Hence  NE  =r 
IH,  and  confequently  FIG  is  projected  into  an  equal 
circle  KNL,  whofe  centre  is  E. 

Corollary. 

The  radius  of  the  projection  lv  the  cofine  of  the 
diftance  of  the  parallel  circle  fronTthe  primitive,  or  the 
fine  of  its  diftance  from  the  pole  of  the  primitive. 

Proposition  IV.  Theorem  IV. 

An  inclined  circle  is*  projected  into  an  ellip.fe,  whofe  - 
tranfverfe  axis  is  the  diameter  of  the  circle. 

1.  Let  ELF  (fig.  30.)  be  a  great  circle  inclined  to 
the  primitive  EBF,  and  EF  their  line  of  common  fee-- 
tion.  From  the  centre  C,  and  any  other  point  K,  in 
EF,  let  the  perpendiculars  CB,  KI  be  drawn  in  the 
plane  of  the  primitive,  and  CL,  KN,  in  the  plane  of- 
the  great  circle,  meeting  the  circumference  in  L,  N. 
Let  LG,  ND  be  perpendicular  to  CB,  KI ;  then  G, 
D  are  the  proje&ions  of  L,  N.  And  becaufe  the  tri¬ 
angles  LCG,  NKD  are  equiangular,  CL2:  CG2 :  :  NIC2: 
BK2;*  or  EC2  :  CG2  :  :  EKE  :  DK2:  therefore  the 
points  G,  D  are  in  the  curve  of  an  ellipfe,  of  which 
EF  is  the  tranfverfe  axis,  and  CG  the  femiconjugate 
axis.  - 

Corollaries* 

1.  In  a  projected  great  circle,  the  femiconjugate 
axis  is  the  cofine  of  the  inclination  of  the  great  circle 
to  the  primitive. 

*  3  zi'V*  r*- 
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2.  Perpendiculars  to  the  tranfverfe  axis  intercept  cor¬ 
responding  arches  of  the  projeftion  and  the  primitive. 

The  eccentricity,  of  the  projeftion  is  the  fine  ot 
the  inclination  of  the  great  circle  to  the  primitive. 

Cafe  i.  Let  AQB  (fig.  31-)  be  in‘ 

dined  to  the  primitive,  and  let  the  great  circle  LBM,per- 
pendicular  to  both,  interfeft  them  in  the  lines  AB,  LM. 
From  the  centre  O,  and  any  other  point  N  in  the  dia¬ 
meter  AB,  let  the  perpendiculars  TOP,  NQ,  be  drawn 
in  the  plane  of  the  lefs  circle,  to  meet  its  circumference 

inT,P,Ql  Alfo,  from  the  points  A,  N,  O,  B,  let 
AO  NI  OC,  BH,  be  drawn  perpendicular  to  J^ivi ; 
-and  ’from  P,  Q,  T,  draw  PE,  QD,  TI ^pendicu- 
lar  to  tlie  primitive  ;  then  G,  I,  G,  H,  -t>>  > 

the  projections  of  thefe  points.  Becaufe  OP  is  perpendi- 
cular  to  LBM,  and  OC,  PE,  being  perpendicular  to  the 
primitive,  are  in  the  fame  plane,  the  plane  COPE  is  p  - 
pendicular  to  LBM.  But  the  primitive  is  perpendicular 
to  LBM  ;  therefore  the  common  feftion  EC  is  perpen¬ 
dicular  to  LBM,  and  to  LM.  Hence  CP  is  a  parallelo¬ 
gram,  and  EC  =  OP.  In  like  manner,  EC,  Dl,  are 
proved  perpendicular  to  LM,  and  equal  to  Ol  ,  NQl 
Thus,  ECF  is  a  ftraiglit  line,  and  equal  to  the  diameter 
VT  Let  O  R,  DK  be  parallel  to  AB,  LM  ;  then 
!o  =  So  =  DI  —  KC,  and  PR  X  RT  =  EK  X 
KF.  But  AO  :  CG  :  :  NO  :  Cl ;  therefore  ACT  : 
CG‘  :  :  QR*  '•  DIP  and  EC1  :  CG  :  •  EICF  . 
DK*. 

Corollaries. 

1.  The  tranfverfe  axis  is  to  the  conjugate  as  radius 
•to  the  cofine  of  the  circle’s  inclination  to  the  primitive. 

2.  Half  the  tranfverfe  axis  is  the  cofine  ot  hah  the 
fum  of  the  greateft  and  leaft  diftances  of  the  lefs  circ  e 

from  the  primitive.  .  .  . 

,  The  extremities  of  the  conjugate  axis  are  in  the 
line  of  meafures,  diftantfrom  the  centre  of  the  primitive 
by  the  cofines  of  the  greateft  and  leaft  diftances  ot  the 

lefs  circle  from  the  primitive.  ,  . 

4  If  from  the  extremities  of  the  conjugate  axis  ot 

any  elliptical  projeftion  perpendiculars  be  drawn  (in  tlie 

fame  direftion  if  the  circle  do  not  interfeft  the  primi¬ 
tive,  but  if  otherwife  in  oppofite  direftions),  they  will 
interfeft  an  arch  of  the  primitive,  whofe  chord  is  equal 
to  the  diameter  of  the  circle. 
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centre  of  the  primitive,  is  to  the  cof.nc  of  the  diftar.ee  Orthogra. 
of  the  circle  from  its  own  pole,  as  the  line  of  the  circle  s?^.^ 
inclination  to  the  primitive  is  to  the  radius.  the  Sphere. 


Proposition  VI.  Problem  I. 

To  deferibe  the  projeftion  of  a  circle  perpendicular  to 
the  primitive,  and  wliofe  diftance  from  its  pole  is 
equal  to  a  given  quantity. 

Let  PA  p  B  (fig-  33-)  be  the  primitive  circle,  and 
P,  p  the  poles  of  the  right  circle  to  be  projefted. 
Then  if  the  circle  to  be  projefted  is  a  great  circle, 
draw  the  diameter  AB  at  right  angles  to  the  axis  P  p, 
and  it  will  be  that  required.  But  if  the  required  pro- 
ieftion  is  that  of  a  lefs  circle,  make  PE,  PF  each  equal 
to  the  chord  of  the  diftance,  of  the  lefs  circle  from  its 
pole  ;  join  EF,  and  it  will  be  the  projeftion  of  the  lefs 
circle  required. 


Proposition  V.  Theorem  V. 


The  proiefted  poles  of  an  inclined  circle  are  in  its  line 
of  meafures  diftant  from  the  centre  of  the  primitive 
the  fine  of  the  inclination  of  the  circle  to  the  pri¬ 
mitive. 

Let  ABCD  (fig  32.)  be  a  great  circle,  perpendicu- 
lar  both  to  the  primitive  and  the  inclined  circle,  and 
Interfefting  them  in  the  diameters  AC,  MN.  Then 
ABCD  paffes  through  the  poles  of  the  inclined  circle ; 
let  thefe  be  P,  Qj  and  let  P  p,  Qj,  be  perpendicular 
to  AC  ;  p,  q  are  the  projefted  poles  ;  and  it  is  evident 
that  pO=  line  of  BP,  or  MA,  the  inclination. 

Corollaries. 

1 .  The  centre  of  the  primitive,  the  centre  of  the  pro- 
jeftion,  the  projefted  poles,  and  the  extremities  of.  the 
conjugate  axis,  are  all  in  one  and  the  fame  ftraight  line. 

2.  The  diftance  of  the  centre  of  projeftion  from  the 


Proposition  VII.  Problem  II. 

Through  a  given  point  in  the  plane  ofjthe  primitive  to 
deferibe  the  projeftion  of  a  great  circle,  having  a 
given  inclination  to  the  primitive. 

1 .  When  the  given  inclination  is  equal  to  a  right  angle, 

a  ftraight  line  drawn  through  the  centre  of  the  pri¬ 
mitive  and  the  given  point  will  be  the  projeftion  re¬ 
quired.  _  .  .  , 

2.  When  the  given  inclination  is  lefs  than  a  right 
angle,  and  the  given  point  in  the  circumference  of  the 
primitive.  Let  R  (fig.  34-)  be  a  point  given  m  the 
circumference  of  the  primitive,  through  which  it  is  re¬ 
quired  to  draw  the  projeftion  of  a  great  circle,  inclined 
to  the  primitive  in  an  angle  meafured  by  the  arch  Qj 
of  the  primitive. 

Through  the  given  point  R  draw  the  diameter  Kt-b, 
and  draw  GCj*  at  right  angles  to  it.  Make  the  arch 
GV  of  the  primitive  equal  to  QP,  and  draw  V  A  at 
right  angles  to  GC  ;  and  in  G^>  towards  the  oppoftte 
parts  of  C,  take  CB  equal  to  AC  ;  then,  with  the 
greater  axis  RS,  and  lefs  axis  AB,  deferibe  an  ellipfe, 
and  it  will  be  the  projeftion  of  the  oblique  circle  re- 

qUTdWhen  the  diftance  of  the  given  point  from  the 
primitive  is  equal  to  the  cofine  of  the  given  inclination. 

Every  thing  remaining  as  in  the  preceding  cafe  ;  let 
A  be  the  given  point,  and  AC  the  cofine  of  an  arch 
GV,  equal  to  the  given  arch  QP  ;  then  drawing  the 
diameter  RCS  at  right  angles  to  ACB,  the  ellipie  de- 
feribed  with  the  given  axis  RS,  AB  will  be  the  projec- 
tion  of  the  inclined  circle.  .  . 

4.  When  the  diftance  of  the  given  point  from  the 
centre  of  the  primitive  is  lefs  than  the  femidiameter  of 
the  primitive,  but  greater  than  the  cofine  of  the  given 

mchnatmn^  ^  ^yen  po;nt)  through  which  draw  the 

diameter  ICi;  and  at  the  point  D  draw  DL  perpen¬ 
dicular  to  DC  meeting  the  primitive  in  L  ;  alfo  draw 
LK,  making  with  LD  the  angle  DLK  equal  to  the 
comolement  of  the  given  inclination.  Let  LK  meet  on 

DC t “hen  will  DK  be  lefs  than  DC  On  DC 
a  diameter  deferibe  a  circle,  and  make  DH  equal  to? 

DK  ;  through  H  draw  a  diameter  of  the  primitive 
RCS,  and  deferibe  an  ellipfe  through  the  points  K,  D, 

S,  and  it  will  be  the  projeftion  of  the  inclined  circle. 
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phic'i'ro-  i'aOPOSITlOII  VIII.  PROBLEM  III. 

th^Sphefe  Thnmgh  two  given  points  in  the  plane  of  the  primi- 
^  ^ - tlve  to  defcribe  the  projection  of  a  great  circle. 

1.  If  the  two  given  points  and  the  centre  of  the 
primitive  be  in  the  fame  ftraight  line,  then  a  diameter 
of  the  primitive  being  drawn  through  thefe  points  will 
be  the  projection  of  the  great  circle  required. 

2.  When  the  two  given  points  are  not  in  the  fame 
ftraight  line  with  the  centre  of  the  primitive  ;  and  one 
of  them  is  in  the  circumference  of  the  primitive. 

Let  D,  R,  (fig.  34.)  be  the  two  given  points,  of 
*  which  R  is  in  the  circumference  of  the  primitive.  Draw 
the  diameter  RCS,  and  GC^,  FDH  perpendicular  to 
it,  meeting  the  primitive  in  G^F.  Divide  GG,  g  C, 
in  A,  B,  in  the  fame  proportion  as  FH  is  divided  in  D ; 
and  defcribe  the  eilipfe  whofe  axes  are  RS,  AB,  and 
centre  C  ;  and  it  will  be  the  projection  require® 

3.  When  the  given  points  are  within  the  primitive, 
trnd  not  in  the  fame  ft nd gilt  line  with  its  centre. 

Let  D,  E  (fig.  35.)  be  the  two  given  points; 
through  C  the  centre  of  the  primitive  draw  the  ftraight 
lines  ID;,  KE  i;  draw  DL  perpendicular  to  I i,  and 
EO  perpendicular  to  K  k ,  meeting  the  primitive  in  L, 
O.  Through  E,  and  towards  the  fame  parts  of  C, 
draw  EP  parallel  to  DC,  and  in  magnitude  a  fourth 
proportional  to  LD,  DC,  OE.  Draw  the  diameter 
CP  meeting  the  primitive  in  R,  S,  and  defcribe  an 
eilipfe  through  the  points  D  and  R  or  S,  and  it  will 
alfo  pafs  through  E.  This  eilipfe  will  be  the  projection 
©f  the  propofed  inclined  circle. 

Proposition  IX.  Problem  IV. 

To  defcribe  the  projection  of  a  lefs  circle  parallel  to  the 
primitive,  its  diftance  from  the  pole  of  the  primitive 
being  given. 

From  the  pole  of  the  primitive,  with  the  fine  of  the 
given  diftance  of  the  circle  from  its  pole,  defcribe  a 
circle,  and  it  will  be  the  projection  of  the  given  lefs 
circle. 

Proposition  X.  Problem  V. 

About  a  given  point  as  *  projected  pole  to  defcribe  the 
projection  of  an  inclined  circle,  whofe  diftance  from 
its  pole  is  given. 

Let  P  (fig.  36.)  be  the  given  projected  pole,  through 
which  draw  the  diameter  G^,  and  draw  the  diameter 
H  h  perpendicular  thereto.  From  P  draw  PL  per¬ 
pendicular  to  GP  meeting  the  circumference  in  L  5 
through  which  draw  the  diameter  L /.  Make  Lf, 
LK  each  equal  to  the  chord  of  th#  diftance  of  the  lefs 
circle  from  its  pole,  and  join  TK,  which  interfeCts  L  /, 
in  From  the  points  T,  Q^K  draw  the  lines  FA, 
QS,  KB,  perpendicular  to  G#;  and  make  OR,  OS, 
each  equal  to  ,QT,  of  QK.  Then  an  eilipfe  described 
through  the  points  A,  S,  B,  R  will  be  the  projection 
©f  the  propofed  lefs  circle. 

Proposition  XI.  Problem  VI. 

To  find  the  poles  of  a  given  projected  circle. 

1.  If  the  projected  circle  be  parallel  to  the  primitive, 
the  centre  of  the  primitive  will  be  its  jpole. 
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2.  If  the  circle  be  perpendicular  t6  the  primitive,  Orthcgra- 


then  the  extremities  of  a  diameter  of  the  primitive  &ro- 
drawn  at  right  angles  to  the  ftraight  line  I'eprefenting^1^^^ 
the  projected  circle,  will  be  the  poles  of  that  circle.  1 _  LA 

3.  When  the  projected  circle  is  inclined  to  the  pri¬ 
mitive. 

Let  ARBS  (fig.  36,  37.)  be  the  elliptical  projection 
of  any  oblique  circle  ;  through  the  centre  of  which, 
and  C  the  centre  of  the  primitive,  draw  the  line  of  mea- 
fures  CBA,  meeting  the  eilipfe  in  B,  A  ;  and  the  pri¬ 
mitive  in  G,^.  Draw  CH,  BK,  AT  perpendicular 
to  G^,  meeting  the  primitive  in  H,  K,  T.  BifeCt  the 
arch  KT  in  L,  and  draw  LP  perpendicular  to  G,§- ; 
then  P  will  be  the  projected  pole  of  the  circle,  of  which 
ARBS  is  the  projection. 

Proposition  XII.  Problem  VII. 

To  meafure  any  portion  of  a  projected  circle,  and  con- 

verfely. 

1.  When  the  given  projection  is  that  of  a  great  cir¬ 
cle. 

Let  ADEB  (fig.  38.)  be  the  given  great  circle, 
either  perpendicular  or  inclined  to  the  primitive,  of 
which  the  portion  DE  is  to  be  meafured,  and  let  M  m 
be  the  line  of  meafures  of  the  given  circle.  Through 
the  points  D,  E  draw  the  lines  EG,  DF  parallel  to 
M  7?2 ;  and  the  arch  FG  of  the  primitive  will  be  the 
meafure  of  the  arch  DE  of  the  great  circle,  and  con- 
verfely. 

2.  When  the  projection  is  that  of  a  lefs  circle  paral¬ 
lel  to  the  primitive. 

Let  DE  (fig.  39.)  be  the  portion  to  be  meafured,  , 

of  the  lefs  circle  D EH  parallel  to  the  primitive.  From  CCCCXXI*t 
the  centre  C  draw  the  lines  CD,  CE,  and  produce  them 
to  meet  the  primitive  1*11  the  points  B,  F.  Then  the 
intercepted  portion  BF  of  the  primitive '  will  be  the 
meafure  of  the  given  arch  DE  of  the  lefs  circle  DEH. 

3.  If  the  given  lefs  circle,  of  which  an  arch  is  to  be 
meafured,  is  perpendicular  to  the  primitive. 

Let  ADEB  (fig.  40.)  be  the  lefs  circle,  of  which 
the  meafure  of  the  arch  DE  is  required.  Through  C, 
the  centre  of  the  primitive,  draw  the  line  of  meafures 
M  w,  and  from  the  interfeCticn  O  of  the  given  right 
circle,  and  the  line  of  meafures,  with  the  radius  OA,  or 
OB,  defcribe  the  femicircle  AFGB  ;  through  the  points 
D,  E  draw  the  lines  DF,  EG  parallel  to  the  line  of 
meafures,  and  the  arch  FG  will  be  the  meafure  of  DE, 
to  the  radius  AO.  In  order  to  find  a  fimilar  arch  in  the 
circumference  of  the  primitive,  join  OF,  OG,  and  at 
the  centre  C  of  the  primitive,  make  the  angle  m  CH 
equal  to  FOG,  and  the  arch  m  IT  to  the  radius  C  m 
will  be  the  meafure  of  the  arch  DE. 

4.  When  the  given  projection  is  of  a  lefs  circle  in¬ 
clined  to  the  primitive. 

Let  RDS  (fig.  41 .)  be  the  projection  of  a  lefs  circle 
inclined  to  the  primitive,  and  DE  a  portion  of  that  cir¬ 
cle  to  be  meafured.  Through  O  the  centre  of  the  pro¬ 
jected  circle,  and  C  the  centre  of  the  primitive,  draw 
the  line  of  meafures  M  m  ;  and  from  the  centre  O,  with 
the  radius  OR,  or  OS,  defcribe  the  femicircle  RGFS  ; 
tli rough  the  points  D,  E  draw  the  lines  DF,  EG 
parallel  to  the  line  of  meafures,  and  FG  will  be  the 
meafure  of  the  arch  DE  to  the  radius  OR,  or  OS. 

Toin  OF,  OG,  and  make  the  angle  m  CH  equal  to 
J  4  D  FOG* 
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Gnomon Ic  FOG,  and  the  arch  m  II  of  the  primitive  will  be  the 
Vrojeflion  meafure  of  the  arch  DE  of  the  inclined  circle  KDb. 

<f  <he  rf  Jie  converfe  of  this  propofition,  namely,  to  cut  off 

-  an  arch  from  a  given  projected  circle  equal  to  a  given 
arch  of  the  primitive,  is  obvious. 

The  above  operation  would  be  greatly  lhortened  by 
u finer  the  line  of  fines  in  the  feftor. 

It  feems  unneceffary  to  infill  farther  on  this  projeftion, 
cfpecially  as  the  reader  will  fee  the  application  of  it  to  the 
projeftion  of  the  fphere  on  the  planes  of  the  Meridian, 
Equator,  and  Horizon  in  the  article  Geography  ; 
and  to  the  delineation  of  Eclipfes  in  the  article  A- 
stronomy.  The  Analemma,  Plate  CCXII.  in  the  ar¬ 
ticle  Geography,  is  alfo  according  to  this.  projeftion; 
and  the  method  of  applying  it  to  the  folution  of  agro¬ 
nomical  problems  is  there  exemplified. 

SECTION  III. 

Of  the  Gnomonic  Projection  of  the  Sphere. 

In  this  projeftion  the  eye  is  in  the  centre  of  the 
fphere,  and  the  plane  of  projeftion  touches  the  fphere 
in  a  given  point  parallel  to  a  given  circle.  it  is 
named  gnomonic,  on  account  of  its  being  the  founda¬ 
tion  of  dialling  :  the  plane  of  projeftion  may  alio  re- 
prefent  the  plane  of  a  dial,  whofe  centre  being  t  e  pro- 
jefted  pole,  the  femiaxis  of  the  fphere  will  be  the  itile 

or  gnomon  of  the  dial.  .  ,  . 

As  the  projeftion  of  great  circles  are  reprefented  by 
ft«ight  lines,  and  lefs  circles  parallel  to  the  plane  of 
projeftion  are  projefted  into  concentric  circles  ;  there¬ 
fore  many  problems  of  the  fphere  are  very  eafily  refol- 
ved.  Other  problems,  however,  become  more  intricate 
on  account  of  fome  of  the  circles  being  projefted  into 
ellipfes,  parabolas,  and  hyperbolas. 

Proposition  I.  Theorem  1. 

Every  great  circle  is  projefted  into  a  ftraight  line  per¬ 
pendicular  to  the  line  of  meafures  ;  ana  whofe  alliance 
from  the  centre  is  equal  to  the  cotangent  of  its  in¬ 
clination,  or  to  the  tangent  of  its  nearell  dillance 
from  the  pole  of  the  projeftion. 

.  Plate  Let  BAD  (fig.  -\2-)  be  the  given  circle,  and  let 
ecccxxii,  the  cjrcle  CBED  be  perpendicular  to  BAD,  and  to 
the  plane  of  projeftion  ;  whofe  mterfeftion  CF  wit 
this  fall  plane  will  be  the  line  of  meafures.  Now  fince 
the  circle  CBED  is  perpendicular-  both  to  the  given 
circle  BAD  and  to  the  plane  of  projeftion,  the  com¬ 
mon  feftion  of  the  two  lafl  planes  produced  will  there¬ 
fore  be  perpendicular  to  the  plane  of  the  circle  CBED 
produced,  and  confequently  to  the  line ,  of. meafures 
hence  the  given  circle  will  be  projefted  into  that  lec¬ 
tion  ;  that  is,  into  a  ftraight  line  palling  through^, 
perpendicular  to  C  d.  Now  C  d  is  the  cotangent  of 
the  angle  C  d  A,  the  inclination  of  the  given  circle,  or 
the  tangent  of  the  arch  CD  to  the  radius  AC. 

Corollaries. 

i  .  A  great  circle  'perpendicular  to  the  plane  of  pro- 
le&ion  is  projeaed  into  a  ftraight  line  palling  through 
the  centre  of  projeaion  ;  and  any  arch  is  projefted  in¬ 
to  its  correfpondent  tangent.  .  ,  * 

Any  point,  as  p,  or  the  pole  of  any  circle,  is 
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projefted  into  a  point  d,  whofe  diftanee  from  the  pole  Gnomonic 
of  projeftion  is  equal  to  the  tangent  of  that  diftanee.  on 

3.  If  two  great  circles  be  perpendicular  to  each  Sfhere. 

other,  and  one  of  them  pafles  through  the  pole  of  pro - v — ^ 

jeftion,  they  will  be  projefted  into  two  ftraight  lines 
perpendicular  to  each  other. 

4.  Hence  if  a  great  circle  be  perpendicular  to  feveral 
other  great  circles,  and  its  reprefentation  pafs  through 
the  centre  of  projeftion  ;  then  all  thefe  circles  will  he 
reprefented  by  lines  parallel  to  one  another,  and  per-^ 
pendicular  to  the  line  of  meafures,  for  reprefentation  of 
that  firft  circle. 

Proposition  II.  Theorem  II. 

If  two  great  circles  interfeft  in  the  pole  of  projeftion, 
tlieir  reprefentations  will  make  an  angle  at  the  centre 
of  the  plane  of  projeftion,  equal  to  the  angle  made 
by  thefe  circles  on  the  fphere. 

For  fince  both  thefe  circles  are  perpendicular  to 
the  plane  of  projeftion,  the  angle  made  by  their  inter¬ 
ferons  with  this  plane  is  the  fame  as  the  angle  made 
by  thefe  circles. 

Proposition  III.  Theorem  III. 

Any  lefs  circle  parallel  to  the  plane  of  projeftion  is 
projefted  into  a  circle  whofe  centre  is  the  pole  of 
projeftion,  and  its  radius  is  equal  to  the  tangent  of 
the  diftanee  of  the  circle  from  the  pole  of  projeftion. 

Let  the  circle  PI  (fig.  42.)  be  parallel  to  the  plane 
GF,  then  the  equal  arches  PC,  Cl  are  projefted  into 
tire  equal  tangents  GC,  CH  ;  and  therefore  £,  tfe- 
point  of  contaft  and  pole  of  the  circle  PI  and  of  the 
projeftion*  is  the  centre  of  the  reprefentation  G,  H. 

Corollary. 


If  a  circle  be  parallel  to  the  plane  of  projeftion,  and 
45  degrees  from  the  pole,  it  is  projefted  into  a  circle 
equal  to  a  great  circle  of  the  fphere  ;  and  theiefoie 
may  be  confidered  as  the  primitive  circle,  and  its  radius 
the  radius  of  projeftion. 

Proposition  IV.  Theorem  IV. 

A  lefs  circle  not  parallel  to  the  plane  of  projeftion  is 
projefted  into  a  conic  feftion,  whofe  tranfverfe  axis 
is  in  the  line  of  meafures ;  and  the  diftanee  of  its 
neareft  vertex  from  the  centre  of  the  plane  of  pro¬ 
jeftion  is  equal  to  the  tangent  of  its  neareft  diftanee 
from  the  pole  of  projeftion  ;  and  the  diftanee  of  the 
other  vertex  is  equal  to  the  tangent  of  the  greateit 
diftanee. 

Any  lefs  circle  is  the  bafe  of  a  cone  whofe  vertex  is 
at  A  (fig.  43.)  ;  and  this  cone  being  produced,  itsiuter- 
feftion  with  the  plane  of  projeftion  will  be  a  conic 
,  feftion.  Thus  the  cone  DAF,  having  the  circle  Di* 
for  its  bafe,  being  produced,  will  be  cut  by  the  plane, 
of  projeftion  in  an  ellipfe  whofe  tranfverfe  diameter  is 
df ;  and  C  d  is  the  tangent  of  the  angle  CAD,  and 
C  /  the  tangent  of  CAF.  In  like  manner,  the  cone 
AFE,  having  the  fide  AE  parallel  to  the  line  of  mea¬ 
fures  df,  being  cut  by  the  plane  of  projeftion,  the 
feftion  will  be  a  parabola,  of  which/ is  the  neareft  ver¬ 
tex* 


Sea.  in. 


PROJECTION 


Irnomoru; 

projection 
?  of  the 
Sphere. 


tex,  and  the  point  into  which  E  is  projeded  is  at  an 
infinite  diftance.  Alfo  the  cone  AFG,  wliofe  bafe  is 
the  circle  FG,  being  cut  by  the  plane  of  projedion, 
the  fedion  will  be  a  hyperbola  ;  of  which/  is  the  near- 
eft  vertex  ;  and  GA  being  produced  gives  d  the  other 
vertex. 

Corollaries. 

1.  A  lefs  circle  will  be  projeded  into  an  ellipfe,  a 
parabola,  or  hyperbola,  according  as  the  diftance  of 
its  moft  remote  point  is  lefs,  equal  to,  or  greater  than, 
90  degrees. 

2.  If  H  be  the  centre,  and  K,  /  the  focus  of  the 
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BO,  DO  are  equal;  but  fince  the  lefs  circles  are  Gnomonic 
equally  diftant  each  from  its  refpedive  pole,  therefore 
the  arches  FO,  OH  are  equal  ;  and  hence  the  arch  BF  Sphere, 
is  equal  to  the  afcli  Did.  For  the  fame  reafon  the  L— y— 
arches  BN,  DL  are  equal  ;  and  the  angle  FBN  is  equal 
to  the  angle  LDH  ;  therefore,  on  the  fphere,  the 
arches  FN,  HL  are  equal.  And  fince  the  great  circle 
BNLD  is  projeded  into  the  ftraight  line  b  Qg2  /,  &c. 
therefore  n  is  the  projedion  of  N,  and  /  that  of  L  ; 
hence  fti9  h  /,  the  projedions  of  FN,  HL  refpedively, 
are  equal* 

Proposition  VII.  Theorem  VII. 


♦Hipfe,  hyperbola,  or  parabola;  then  HK  — 


Ad —  A/ 


Ad+Af  ,  f 

for  the  ellipfe  ;  H  k  =  - ~ - for  the  hyperbola; 

and  /  n  being  drawn  perpendicular  to  AE  /  /  == 

7f  E  +  F  /  1 

— - - -  for  the  parabola. 

Proposition  V.  Theorem  V. 


Mate  Let  the  plane  TW  (fig.  44.)  be  perpendicular  to  the 
iceccxxn.  plane  of  projedon  TV,  and  BCD  a  great  circle  of  the 
fphere  in  the  plane  TW.  Let  the  great  circle  BED 
be  projeded  into  the  ftraight  line  b  e  L  Draw  CQS 
perpendicular  to  b  k,  and  C  m  parallel  to  it  and  equal 
to  CA,  and  make  QS  equal  to  Qjn  ;  then  any  angle 
QS  t  is  the  meafure  of  the  arch  Q J_  of  the  pro¬ 
jeded  circle. 

Join  AQj  then  becaufe  Cm  is  equal  to  C A,  the 
angle  QC  m  equal  to  QCA,  each  being  a  right  angle, 
and  the  fide  QC  common  to  both  triangles  ;  therefore 
Q  m9  or  its  equal  QS,  is  equal  QA.  Again,  fince  the 
plane  A  CQjs  perpendicular  to  the  plane  1 V ,  and  b  Q^ 
to  the  interfedion  CQj;  therefore  £Q/s  perpendicular 
both  to  AQjtnd  QS  :  hence,  fince  AQ_  and  QS  are 
equal,  all  the  angles  at  S  cut  the  line  b  Q/n  the  fame 
points  as  the  equal  angles  at  A.  But  by  the  angles  at 
A  the  circle  BED  is  projeded  into  the  line  £Q^ 
Therefore  the  angles  at  S  are  the  meafures  of  the  parts 
of  the  projeded  circle  b  Qj  and  S  is  the  dividing  centre 
thereof. 


If  F nh9  hlg  (fig  45.)  be  the  projedions  of  two  equal 
circles,  whereof  one  is  as  far  from  its  pole  P  as  the 
other  from  its  pole  C,  which  i3  the  centre  of  pro¬ 
jedion  ;  and  if  the  diftance  of  the  projeded  poles  C,  /> 
be  divided  in  0 ,  fo  that  the  degrees  in  C  0,  0  p  be 
equal,  and  the  perpendicular  0  S  be  ereded  to  the 
line  of  meafures  g  h.  Then  ihe  line  p  ny  C  /  drawn 
from  the  poles  C ,/;,  through  any  point  QJn  the  line 
0  S,  will  cut  off  the  arches  F  n9  h  l  equal  to  each  other, 
and  to  the  angle  Qp/. 

The  great  circle  AO  perpendicular  to  the  plane  of 
the  primitive  is  projeded  into  the  ftraight  line  0  S  per¬ 
pendicular  to  g  h9  by  Prop.  i.  Cor.  3.  Let  Q_be  the 
projedion  of  q  ;  and  fince  p  Q^  C  Qjire  ftraight  lines, 
they  are  therefore  the  reprefentations  of  the  arches  P  q , 
C  q  of  great  circles.  Now  fince  P  q  C  is  an  ifofceles 
fpherical  triangle,  the  angles  PCQ^  CPQjire  therefore 
equal ;  and  hence  the  arches  P  q,  C  q  produced  will 
cut  off  equal  arches  from  the  given  circles  FI,  GH, 
whofe  reprefentations  F n,  hi  are  therefore  equal  : 
and  fince  the  angle  QC p  is  the  meafure  of  the  arch  h  4 
it  is  alfo  the  meafure  of  its  equal  F  iu 

Corollary. 

Hence,  if  from  the  projeded  pole  of  any  circle  a 
perpendicular  be  ereded  to  the  line  of  meafures,  it 
will  cut  off  a  quadrant  from  the  reprefentation  of  that 
circle. 

Proposition  VIII.  Theorem  VIII. 


Corollaries. 

1.  Any  great  circle  b  Q/  is  projeded  into  a  line  of 
tangents  to  the  radius  SQ^ 

’2.  If  the  circle  b  C  pals  through  the  centre  of  pro¬ 
jedion,  then  the  projeding  point  A  is  the  dividing 
centre  thereof,  and  C  b  is  the  tangent  of  its  correfpon- 
4ent  arch  C  B  to  C  A  the  radius  of  projedion. 


Let  F  n  k  (fig.  45.)  be  the  projedion  of  any  circle  FI, 
and/  the  projedion  of  its  pole  P.  If  C^be  the 
cotangent  of  CAP,  and^  B  perpendicular  to  the 
line  of  meafures  g  C,  let  CAP  be  bifeded  by  AO, 
and  the  line  0  B  drawn  to  any  point  B,  and  alfo  p  B 
cutting  F  n  k  in  d ;  then  the  angle  g  0  B  is  the  mea¬ 
fures  of  the  arch  F  d . 


Proposition  VI.  Theorem  VI.  # 

Let  the  parallel  circle  GLH  (fig.  44.)  be  as  far  fiom 
the  pole  of  projedion  C  as  'the  circle  FNI  is  from 
its  pole  ;  and  let  the  diftance  of  the  poles  C,  P  be 
bifeded  by  the  radius  AO;  and  draw  b  AD  per¬ 
pendicular  to  AO;  then  any  ftraight  line  b  Qj 
drawn ‘through  b  will  cut  off  the  arches  hl9  F  n  equal 
to  each  other  in  the  reprefentations  of  thefe  equal 
circles  in  the  plane  of  projedion. 

Let  the  projedions  of  the  lefs  circles  be  deferibed. 

Then,  becaufc  BD  is  perpendicular  to  AO,  the  arches 


The  arch  PG  is  a  quadrant,  and  the  angle  go  A  = 
g  PA  +  oAP  =  ^AC  +  oAP  —  gAQ,  +  CAo  == 
g  A  0  ;  therefore  g  A  =  g  0  ;  confequently  0  is  the 
dividing  centre  of g  B,  the  reprefentation  of  GA  ;  and 
hence,  by  Prop.  v.  the  angle  go  B  is  the  meafure  of ^B. 
But  fince  p  g  reprefents  a  quadrant,  therefore  p  is  the 
pole  of  g  B  ;  and  hence  the  great  circle  pd  B  palling 
through  the  pole  of  the  circles  g  B  and  F  n  will  cut 
off  equal  arches  in  both,  that  is,  Yd  —  ^  B  — angle 
go  B. 

Corollary. 

The  an<ffe  go  B  is  the  meafure  of  the  angle  gp  B- 
■  4  D  2  F<* 
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For  the  triangle  gp  B  reprefents  a  triangle  on  the 
fphere,  wherein  the  arch  which  g  B  reprefents  13  equal 
to  the  angle  which  the  angle  /-  reprefents  ;  became  gp 
is  a  quadrant ;  therefore  g  0  B  is  the  meafure  of  both. 

Proposition  IX.  Problem  I. 

To  draw  a  great  circle  through  a  given  point,  and 
whofe  diftance  from  the  pole  of  projection  is  equal  to 
a  given  quantity. 

Let  ADB  (fig.  46.)  be  the  projection,  C  its  pole 
or  centre,  and  P  the  point  through  which  a  great  circle 
is  to  be  drawn  :  through  the  points  P,  C  draw  the 
it  might  line  PCA,  and  draw  CF  perpendicular  to  it : 
make  the  angle  CAE  equal  to  the  given  diftance  of  the 
circle  from  the  pole  of  projeftion  C  ;  and  from  the 
centre  C,  with  the  radius  CE,  deferibe  the  circle  EFU: 
through  P  draw  the  ftraight  line  PIK,  touching  the 
circle  EFG  in  I,  and  it  will  be  the  projection  of  the 
great  circle  required. 

Proposition  X.  -Problem  II. 

To  draw -a  great  circle  perpendicular  to  a  great  circle 
which  paffes  through  the  pole  of  projection,  and  at  a 
given  diftance  from  that  pole. 

Let  ADB  (fig.  46-)  be  the  primitive,  and  Cl  the 
given  circle  :  draw  CL  perpendicular  to  Cl,  and  make 
die  angle  CLI  equal  to  die  given  diftance  :  then  the 
ftraight  line  KP,  drawn  through  I  parallel  to  CL,  wiU 
be  the  required  projection. 

Proposition  XI.  Problem  III. 

At  a  given  point  in  a  projected  great  circle,  to  draw 
another  great  circle  to  make  a  given  angle  with  the 
former  ;  and,  converfely,  to  meafure  the  angle  con¬ 
tained  between  two  great  circles. 


the  Sphere.  Sedt.  III. 

Let  C  (fig.  48.)  be  the  centre  of  projection,  and  GtohWic 
TI  a  great  circle  parallel  to  the  propofed  lefs  circle :  loa 

at  C  make  the  angles  ICN,  ICO  each  equal  to  the  Sphere. 

diftance  of  the  lefs  circle  from  its  parallel  great  circle  - v— J 

TI :  let  CL  be  the  radius  of  projection,  and  from  the  platc 
extremity  L  draw  LM  perpendicular  thereto  *,  make 
CV  equal  to  LM  ;  or  CF  equal  to  CM  :  then  with 
the  vertex  V  and  affymptotes  CN,  CO  deferibe  the 
hyperbola  WVK  +  ;  or,  with  the  focus  F  and  CV  de-t^CoNK 
feribe  the  hyperbola,  and  it  will  be  the  perpendicular 
circle  deferibed. 


Let  P  (fig.  47*)  he  the  given  point  m  the  given 
great  circle  PB,  and  C  the  centre  of  the  primitive  : 
through  the  points  P,  C  draw  the  ftraight  line  PCG  ; 
and  draw  the  radius  of  the  primitive  C  A  perpendicular 
thereto  ;  join  PA  ;  to  which  draw  AG  perpendicular  : 
through  G  draw  BGD  at  right  angles  to  GP,  meet¬ 
ing  PB  in  B  ;  bifed  the  angle  CAP  by  the  ftraight 
line  AO ;  join  BO,  and  make  the  angle  BOD  equal  to 
that  given  ;  then  DP  being  joined,  the  angle  BPD 

will  be  that  required.  .  ,  c 

If  the  meafure  of  the  angle  BPD  be  required,  from 
the  points  B,  D  draw  the  lines  BO,  DO,  and  the  angle 
BOD  is  the  meafure  of  BPD. 

Proposition  XII.  Problem  IV. 

To  deferibe  the  projedion  of  a  lefs  circle  parallel  to  the 
plane  of  projedion,  and  at  a  given  diftance  from  its 
pole. 

Let  ADB  (fig.  46.)  be  the  primitive,  and  C  its 
centre  :  fet  the  diftance  of  the  circle  from  its  pole,  trom 
B  to  H,  and  from  H  to  D  ;  and  draw  the  ftraight  line 
A  ED,  inteifeaing  CE  perpendicular  to  BC,  in  the 
point  E  :  with  the  radius  CE  deferibe  the  circle  El' Lx, 
and  it  is  the  projection  required. 

Proposition  XIII.  Problem  V. 

To  draw  a  lefs  circle  perpendicular  to  the  plane  of  pro¬ 
jection. 


Proposition  XIV.  Problem  VI. 

To  deferibe  the  projection  of  a  lefs  circle  inclined  to  the 

plane  of  projection. 

Draw  the  line  of  meafures  dp  (fig.  49.)  and  at  C, 
the  centre  of  projection,  draw  C  A  perpendicular  to 
ct p,  and  equal  to  the  radius  of  projection :  with  the 
centre  A,  and  radius  AC,  deferibe  tlie  circle  DCFG  ; 
and  draw  RAF  parallel  to  dp  :  then  take  the  greateft 
and  leaft  diftances  of  the  circle  from  the  pole  of  projec¬ 
tion,  and  fet  them  from  C  to  D  and  F  refpeCtively,  for 
the  circle  DF  ;  and  from  A,  the  projecting  point,  draw 
the  ftraight  lines  AF  /,  and  AD  cl ;  then  df  will  be 
the  tranlverfe  axis  of  the  ellipfe  :  but  if  D  fall  beyond 
the  line  RE,  as  at  G,  then  from  G  draw  the  line  . 
GAD  d,  and  df  is  the  tranfverfe  axis  of  an  hyperbola  : 
and  if  the  point  D  fall  in  the  line  RF,  as  at  E,  then 
the  line  AE  will  not  meet  the  line  of  meafures,  and  the 
circle  will  be  projected  into  a  parabola  whofe  vertex  is 
f :  bifeCl  d  f  in  H,  the  centre,  and  for  the  ellipfe  take 
half  the  difference  of  the  lines  Ad,  A/,  which  laid 
from  H  will  give  K  the  foens  :  for  the  hyperbola,  half 
the  fum  of  A  d.  A/ being  laid  from  H,  will  give  k  its 
focus  :  then  with  the  tranfverfe  axis  df,  and  focus  K,-, 
or  i,  deferibe  the  ellipfe  d  M /,  or  hyperbola  /»;, 
which  will  be  the  projection  of  the  inclined  circle  :  for 
the  parabola,  make  EQjtqual  to  F /,  and  draw  fn  per¬ 
pendicular  to  AQ_^  and  make  fk  equal  to  one  half  of 
n  Q:  then  with  the  vertex  /,  and  focus  i,  deferibe 
the  parabola  fm,  for  the  projection  of  the  given  circle  e 
FE. 


Proposition  XV.  Problem  VII. 

To  find  the  pole  of  a  given  projected  circle. 

Let  DMF  (fig-  50.)  be  the  given  projected  circle,  > 
whofe  line  of  meafures  is  DF,  and  C  the  centre  of  pro¬ 
jection  ;  from  C  draw  the  radius  of  projection  CA,  per¬ 
pendicular  to  the  line  of  meafures,  and  A  will  be  the 
projecting  point :  join  AD,  AF,  and  bifeCt  the  angle 
DAF  by  the  ftraight  fine  AP  ;  hence  P  is  the  pole. 
If  the  given  projection  be  an  hyperbola,  the  angle 
/AG  (fig.  49-),  bifeCttd,  will  give  its  pole  in  the  line 
of  meafures;  and  in  a  parabola,  the  angle /AE  bifeCt- 
ed  will  give  its  pole. 

Proposition  XVI.  Problem  VIII. 

To  meafure  any  portion  of  a  projected  great  circle*  or 
to  lay  off  any  number  of  degrees  thereon. 

Let  EP  (fig.  51.)  be  the  great  circle,  and  IP  a 
portion  thereof  to  be  meafured  :  draw  ICD  perpendi^ 
cular  to  IP  ;  let  C  be  the  centre,  and  CB  the  radius  ol 
projection;  with  which  deferibe  the  circle  EBD  $  make 
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Gm  monic  yA  equal  to  IB  ;  then  A  is  the  dividing  centre  of  EP; 

hence  AP  being  joined,  the  angle  IAP  is  the  meafure 
Sphere.  of  the  arch  IP. 

Or,  if  IAP  be  made  equal  to  any  given  angle,  then 
IP  is  the  correfpondent  arch  of  the  projection. 

Proposition  XVII.  Problem  IX. 

To  meafure  any  arch  of  a  projected  lefs  circle,  or  to 
lay  off  any  number  of  degrees  on  a  given  projected 
lefs  circle. 

y>]ate  Let  F  n  (fig.  52.)  be  the  given  lefs  circle,  and  P 
©tccxxiu.  its  pole:  from  the  centre  of  projection  C  draw  G  A 
perpendicular  to  the  line  of  meafures  GH,  and  equal 
to  the  radius  of  projection;  join  A  P,  and  bifeCt  the 
angle  CAP  by  the  ftraight  lme  AO,  to  which  draw 
AD  perpendicular  :  defcribe  the  circle  G  /  H,  as  far  di- 
*  ftant  from  the  pole  of  projection  C  as  the  given  circle 
is  from  its  pole  P  ;  and  through  any  given  point  «,  in 
the  projected  circle  F  n9  draw  D  n  /,  then  H  l  is  the 
meafure  of  the  arch  F  n , 

Or  let  the  meafure  be  laid  from  H  to  /,  and  the  line 
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Let  the  fides  AC,  CB,  and  the  angle  ACB  (fig.  Gnrmonic 
53.),  he  given:  make  the  angles  CD  A,  CDG  (fig.  l>rojc<^i0!l 
56.)  equal  refpeCtively  to  the  fides  AC,  CB  (%•  spheTe. 

53.)  ;  alfo  make  the  angle  ACB  (fig.  56. )  equal  to  y— 
the  fpherical  angle  ACB  (6g.  5 3.),  and  CB  equal  to 
CG,  and  ABC  will  be  the  projection  of  the  fpherical 
triangle. 

To  find  the  meafure  of  the  fide  AB :  from  C  draw 
CL  perpendicular  to  AB,  and  CM  parallel  thereto, 
meeting  the  circumference  of  the  primitive  in  M ; 
make  LN  equal  to  LM  ;  join  AN,  BN,  and  the  angle 
ANB  will  be  the  meafure  of  the  fide  AB. 

To  find  the  meafure  of  either  of  the  fpherical  angles, 
as  BAC  :  from  D  draw  DK  perpendicular  to  AD,, 
and  make  KH  equal  to  KD  :  from  K  draw  KI  per¬ 
pendicular  to  CK,  and  let  AB  produced  meet  KI  in 
1,  and  join  HI :  then  the  reCtilineal  angle  KHI  is  the 
meafure  of  the  fpherical  angle  BAC.  By  proceeding  / 
in  a  fimilar  manner,  the  meafure  of  the  other  angle  will 
be  founds 
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D  /  joined  will  cut  off  F  n  equal  thereto. 

Proposition  XVIII.  Problem  X. 

To  deferibe  the  gnomonic  projection  of  a  fpherical 
triangle,  when  three  fides  are  given  ;  and  to  find  the. 
meafures  of  either  of  its  angles. 

Let  ABC  (fig.  53.)  be  a  fpherical  triangle  whofe 
three  fides  are  given  ;  draw  the  radius  CD  jjfig.  54.) 
perpendicular  to  the  diameter  of  the  primitive  EF  ;  and 
at  the  point  D  make  the  angles  CD  A,  CDG,  ADI, 
equal  refpeCtively  to  the  fides  AC,  BC,  AB,  of  the 
fpherical  triangle  ABC  (fig.  53.),  the  lines  DA,  DG 
interfeCting  the  diameter  EF,  produced  if  neceffary  in 
the  points  A  and  G  :  make  DI  equal  to  DG;  then 
from  the  centre  C,  with  the  radius  CG,  deferibe  an 
•arch  ;  and  from  A,  with  the  diftance  A  I,  deferibe  ano¬ 
ther  arch,  interfeCting  the  former  in  B  ;  join  AB,  CB, 
and  ACB  will  be  the  projection  of  the  fpherical  tri¬ 
angle  (fig.  53.)  ;  and  the  reCtilineal  angle  ACB  is  the 
meafure  of  the  fpherical  angle  ACB  (fig.  53). 

Proposition  XIX.  Problem  XI. 

The  three  angles  of  a  fpherical  triangle  being  given,  to 
project  it,  and  to  find  the  meafures  of  the  fides. 

Let  ABC  (fig.  55.)  be  the  fpherical  triangle  of 
which  the  angles  are  given  :  conftruCt  another  fpherical 
triangle  EFG,  whofe  fides  are  the  fupplements  of  the 
given  angles  of  the  triangle  ABC  ;  and  with  the  fides 
of  this  fupplemental  triangle  deferibe  the  gnomonic 
projection,  &c.  as  before. 

It  may  be  obferved,  that  the  fupplemental  triangle 
EFG  has  alfo  a  fupplemental  part  EF g  ;  and  when  the 
fides  GE,  GF,  which  are1  fubftituted  in  place  of  the 
angles  A,  B,  are  obtufe,  their  fupplements  g  E,  g  F 
are  to  be-  ufed  in  the  gnomonic  projection  of  the- tri¬ 
angle. 

Proposition  XX.  Problem  XII. 

Given  two  fides,  and  the  included  angle  of  a  fpheri¬ 
cal  triangle,  to  deferibe  the  gnomonic  projection  of 
that  triangle,  and  to  find  the  meafures  of  the  other 
parts.  . 


Two  angles  and  the  intermediate  fide  given,  to  de~~ 
feribe  the  gnomonic  projection  of  the  triangle  ;  and 
to  find  the  meafures  of  the  remaining  parts. 

Let  the  angles  CAB,  ACB,  and  the  fide  AC  of 
the  fpherical  triangle  ABC  (fig.  53.) ,  be  given  :  make 
the  angle  CD  A  (fig.  56.)  equal  to  the  meafure  of  the 
given  fide  AC  (fig.  53.)  ;  and  the  angle  ACB  (fig. 
56.)  equal  to  the  angle  ACB  (fig.  53.)  ;  produce  AC 
to  H,  draw  DK  perpendicular  to  AD,  and  make  KH 
eoAual  to  KD  ;  draw  KI  perpendicular  to  CK,  and 
make  the  angle  KHI  equal  to  the  fpherical  angle 
CAB  :  from  I,  the  interfeCtion  of  KI,  HI,  to  A  draw 
I  A,  and  let  it  interfeCl  CB  in  B,  and  ACB  will  be  the 
gnomonic  projeClion  of  the  fpherical  triangle  ACB 
(fig.  53).  rl  he  unknown  parts  of  this  triangle  may 
be  meafured  by  lafi  problem. 

Proposition  XXII.  Problem  XIV. 

Two  fides  of  a  fpherical  triangle,  and  an  angle  oppo- 
fite  to  one  of  them  given,  to  deferibe  the  projeClion  - 
of  the  triangle  ;  and  to  find  the  meafure  of  the  re¬ 
maining  parts. 

Let  the  fides  AC,  CB,  and  the  angle  BAC  of  the 
fpherical  triangle  ABC  (fig.  53.)  be  given  :  make  the 
angles  CD  A,  CDG  (fig.  56.)  equal  refpeClively  to 
the  meafures  of  the  given  fides  AC,  BC  :  draw  DK 
perpendicular  to  AD,  make  KH  equal  to  DK,  and 
the  angle  KHI  equal  to  the  given  fpherical  angle 
BAC  :  draw  the  perpendicular  KI,  meeting  HI  in 
I  ;  join  AI  ;  and  from  the  centre  C,  with  the  diftance 
CG,  deferibe  the  arch  GB,  meeting  A I  in  B,  join  • 
CB,  and  ABC  will  be  the  reClilineal  projeClion  of  the 
fpherical  triangle  ABC  (fig.  53.)  and  the  meafures 
of  the  unknow  n  parts  of  the  triangle  may  be  found  as 
before. 

Proposition  XXIII.  Problem  XV. 

Given  two  angles,  and  a  fide  oppofite  to  one  of  them, 
to  deferibe  the  gnomonic  projeClion  of  the  triangle, 
and  to  find  the  meafures  of  the  other  parts. 

Let  the  angles  A,  B,  and  the  fide  BC  of  the  tri- 
8  angle 
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angle  ABC  (fig.  T5-),  be  given  :  let  the  fupplemental 
triangle  EFE  be  formed,  in  which  the  angles  E,  F,  G, 
are  the  fupplemeuts  of  the  fide;  BC,  CA,  AB  refpeftive- 
ly,  and  the  Tides  EF,  FG,  GE,  the  fupplements  of  the 
angles  C,  A,  B.  Now,  at  the  centre  C  (fig.  56.) 
ecccixni.  ty,e  angles  CDA,  CDK  equal  to  the  meafures 

of  the  lidcs  GE,  GF  refpe&ively,  being  the  fupple- 
ments  of  the  angles  B  and  A  ;  and  let  the  fines  DA, 
DK  inteifect  the  diameter  of  the  primitive  EF,  in  the 
points  A  and  K  :  draw  DG  perpendicular  to  AD, 
make  GH  equal  to  DG,  and  at  the  point  H  make  the 
angle  GHI  equal  to  the  angle  E,  or  to  its  fupplement; 
and  let  El,  perpendicular  to  CH,  meet  HI  in  I,  and 
join  A I :  then  from  the  centre  C,  with  the  diftance 
CG,  d  fcribe  an  arch  interfe&ing  A I  in  B  ;  join  CB, 

'  and  ABC  will  be  the  gnomonic  projection  of  the  gi¬ 
ven  triangle  ABC  (fig.  55.):  the  fupplement  of  the 
angle  ACB  (fig.  56.)  is  the  meafure  of  the  fide  AB, 
(fig.  155.)  ;  the  meafures  of  the  other  parts  are  found 
as  before. 

It  has  already  been  obferved,  that  this  method  of 
projection  has,  for  the  moft  part,  been  applied  to  dial¬ 
ling  only.  However,  from  the  preceding  proportions, 
it  appears  that  all  the  common  problems  of  the  fphere 
may  be  more  eafily  refolved  by  this  than  by  either  of 
the  preceding  methods  o£  projection  ;  and  the  facility 
with  which  thefe  problems  are  refolved  by  this  method 
lias  given  it  the  preference  in  dialling.  It  may  not 
perhaps  be  amifs,  in  this  place,  to  give  a  brief  llluftra- 
tion  of  it  in  this  particular  branch  of  fciencc.. 

In  an  horizontal  dial,  the  centre  of  projection  Z 
(fig.  57.)  reprefents  the  zenith  of  the  place  for  which 
the  dial  is  to  be  conftru&ed  ;  ZA  the  perpendicular 
height  of  the  ftyle  :  the  angle  ZPA,  equal  to  the  given 
latitude,  determines  the  diftance  ZP  of  the  zenith  from 
the  pole ;  and  AP  the  edge  of  the  ftyle,  which  by  its 
fhadow  gives  the  hour  :  the  angle  ZAP,  equal  alfo  to 
the  latitude,  gives  the  diftan*!  of  the  equator  EQJrom 
the  zenith  :  let  E  a  be  equal  to  EA,  and  a  will  be  the 
dividing  point  of  the  equator.  Hence  if  the  angles 
E  a  I,  E  a  II,  &c.  E  a  XI,  E  a  X,  &c  .  be  made  equal 
to  1 50,  30°,  &c.  the  equator  will  be  divided  into  hours; 
and  lines  drawn  from  P  to  thefe  points  of  divifion  will 
be  hour  lines. 

If  the  dial  is  either  vertical,  or  inclined  to  the  hori¬ 
zon,  then  the  point  Z  will  be  the  zenith  of  that  place 
whole  horizon  is  parallel  to  the  plane  of  the  dial :  ZE 
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will  be  the  latitude  of  that  place  ;  and  the  hoUrs  on  the  Gnomon!* 
former  dial  will  now  be  changed  into  others,  by  a  qua%fXr°U 
tity  equal  to  the  difference  of  longitude  between  the  gi-  spherc. 

Yen  place  and  that  for  which  the  dial  is  to  be  conftruCl-  - v — 

ed  Thus  if  it  is  noon  when  the  fhadow  of  the  ftyle 
falls  on  the  line  P  X,  then  the  difference  of  meridians  is 
the  angle  E^X,  or  30°.  Hence,  when  a  dial  is  to 
■be  conftru&ed  upon  a  given  plane,  either  perpendicular 
or  inclined  to  the  horizon,  the  declination  and  inclina¬ 
tion  of  that  plane  mnft  be  previoufly  found. 

In  an  ereCl  dire&  fouth  dial,  its  zenith  Z  is  the 
fouth  point  of  the  horizon,  ZP  is  the  diftance  of  this 
point  from  the  pole*  andZE  its  diftance  from  the  equa¬ 
tor.  If  the  dial  is  direCfed  to  the  north,  Z  reprefents 
the  north  point  of  the  horizon  ;  PZ  the  diftance  of  2 
from  the  pole  under  the  horizon ;  and  ZE  the  elevation 
of  the  equator  above  the  horizon. 

If  the  dial  is  an  ereCl  eaft  or  weft  dial,  the  zenith  2 
is  the  eaft  or  weft  points  of  the  horizon  accordingly, 
and  the  pole  P  is  at  ail  infinite  diftance,  for  the  angle 
ZAP  is  a  right  angle ;  and  therefore  the  line  AP  will 
not  meet  the  meridian  PZ.  The  line  Z A  produced 
is  the  equator,  and  is  divided  into  hours  by  lines  per¬ 
pendicular  to  it. 

If  the  plane  of  the  dial  is  parallel  to  the  equator,  its 
zenith  Z  coincides  with  one  of  the  poles  of  the  equa¬ 
tor  P  and  hence  the  hour  lines  of  this  dial  are  formed 
by  drawing  lines  from  the  point  Z,  containing  angles 
equal  to  15°. 

In  the  preceding  methods  of  proje&ion  of  the  fphere, 
equal  portions  of  a  great  circle  on  the  fphere  are  re- 
prefented  by  unequal  portions  in  the  plane  of  projec¬ 
tion,  and  this  inequality  increafes  with  the  diftance  from 
the  centre  of  proje&ion.  Hence,  in  proje&ions  of  the 
earth,  tliofe  places  towards  the  circumference  of  the 
projection  are  very  much  diftorted.  In  order  to  avoid  ^  ^  ^ 

this  inconveniency,  M.  de  la  Hire  *  propofed,  that  t he/f^/^J 
eye  fhonld  be  placed  in  the  axis  produced  at  the  di - r,  jes  Scien* 
ftance  of  the  fine  of  45°  beyond  the  pole  :  In  this  cafe  1701. 
arches  of  the  fphere  and  their  proje&ions  are  very  near*^retcicfcfo^a# 
ly  proportional  to  each  other.  Hence  in  a  map  of  the  ^ 
earth  agreeable  to  this  conftru&ion,  the  axis,  jnftead  of  p>  Oj0. 
being  divided  into  a  line  of  femitangents,  is  divided 
equally,  111  like  manner  as  the  circumference.  The 
map  of  the  world,  Plate  CCXIV.  is  conftru&ed  agree¬ 
able  to  this  method  of  projection. 
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^Projection.  PROJECTION,  in  perfpe&ive,  denotes  the  ap- 
pearance,  or  reprefentation  of  an  object  on  the  perfpec- 

tive  plane.  . 

The  projection,  e.  gr,  of  a  point,  as  h»  !g*  1  • 
Plate  CCCLXXXIII.)  is  a  point  b,  through  which  the 
optic  ray  BE  paffes  from  the  obje&ive  point  through  the 
plane  to  the  eye  ;  or  it  is  the  point  wherein  the  plane 

cuts  the  optic  ray.  >  . 

And  hence  is  eafily  conceived  what  is  meant  by  the 
projection  of  a  line,  a  plane,  or  a  folid.  >  # 

Projection  in  Alchemy .  the  calling  of  a  certain  ima¬ 
ginary  powder,  called  powder  of  projection,  into  a  cru¬ 
cible,  or  other  veffel,  full  of  fome  prepared  metal,  or 
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other  matter;  which  is  to  be  hereby  prefently  tmnf-^j^Jf^ 
muted  into  gold.  — -v— J 1 

Powder  of  Projection  Or  of  the  philofophers  ftone, 
is  a  powder  fuppofed  to  have  the  virtue  of  changing 
any  quantity  of  an  imperfe&  metal,  as  copper  or  lead, 
into  a  more  perfcCl  one,  as  filver  or  gold,  by  the  ad¬ 
mixture  of  a  little  quantity  thereof. 

The  mark  to  which  alchemifts  direCl  all  their  en¬ 
deavours,  is  to  find  the  powder  of  projection  ;  which 
every  one  of  them  has  been  within  an  ace  of  a  hundred, 
times.  See  Philosopher's  Stone . 

PROJECTURE,  in  architecture,  the  outjetting 
and  prominency,  or  embolung,  which  the  mouldings 

an 
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?ro’apfu$  and  other  members  have  beyond  the  naked  wall,  co- 
•!r  luirm,  & c. 

L  n ' 1  X'  PROL  APSUS,  in  furgery,  a  prolapfion  or  falling 
out  of  any  part  of  the  body  from  its  natural  fituation  : 
thus  we  fay,  prolap/us  inlejhni ,  “  a  prolaplion  of  the  in- 
teftine,”  &c.  See  Surgery. 

PROL  ATE,  in  geometry,  an  epithet  applied  to  a 
fpheroid  produced  by  the  revolution  of  a  femi-cllipfis 
about  its  larger  diameter.  See  Spheroid. 

PROLEGOMENA,  in  philology,  certain  prepa¬ 
ratory  obfervations  or  difeourfes  prefixed  to  a  book, 
See.  containing  fometliing  neceffary  for  the  reader  to  be 
appiifed  of,  to  enable  him  the  better  to  underhand  the 
book,  or  to  enter  deeper  into  the  fcience,  &c. 

PROLE PSIS,  a  figure  in  rhetoric,  by  which  we 
anticipate  or  prevent  what  might  be  objected  by  the  ad- 
verfary.  See  Oratory,  n°  80. 

PROLEPTIC,  an  epithet  applied  to  a  periodical 
difeafe  which  anticipates,  or  whofe  paroxyfm  returns 
fooner  and  fooner  every  time  ;  as  is  frequently  the  cafe 
in  agues. 

PROLIFER  flos  ;  (  proles ,  “  an  offspring  ;”  and 
fero,  “to  hear) ;”  a  pVolific  flower,  or  a  flower  which  from 
its  own  fubftance  produces  another ;  a  lingular  degree 
of  luxuriance,  to  which  full  flowers  are  chiefly  incident. 
See  Botany,  p.  428. 

PROLIFIC,  fomethiug  that  lias  the  qualities  ne- 
cefiary  for  generating. 

The  prolific  powers  of  fome  individuals  among  man¬ 
kind  are  very  extraordinary. — Inftances  have  been  found 
where  children,  to  the  number  of  fix,  feven,  eight,  nine, 
and  fometimes  fixteen,  have  been  brought  forth  after 
one  pregnancy.  The  wife  of  Emmanuel  Gago,  a  la¬ 
bourer 'near  Valladolid,  was  delivered,  the  14th  of  June 
1779,  of  five  girls,  the  two  firft  of  whom  were  bap¬ 
tized  :  the  other  three  were  born  in  an  hour  after ;  two 
of  them  were  baptized;  but  the  laft,  when  it  came  into 
the  world, had  every  appearance  of  death.  The  celebrated 
Tarfin  was  brought  to  bed  in  the  feventh  month  of  her 
pregnancy,  at  Argenteuil  near  Paris,  17th  July  1779, 
of  three  boys,  each  14  inches  and  a  half  long,  and  of 
a  girl  1 3  inches :  they  were  all  four  baptized,  but  did 
not  live  24  hours. 

The  public  papers  for  tlie  month  of  June  1779 
made  mention  of  one  Maria  Ruiz,  of  the  diftriCl  of 
Lucena  in  Andalufia,  who  was  fucceffively  delivered  of 
1 6  boys,  without  any  girls  ;  and  feven  of  them  were 
(till  alive  on  the  1 7th  of  Auguft  thereafter.  The  fol¬ 
lowing,  though  a  recent  faCI,  is  almoft  incredible  :  In 
the  year  1755,  a  Mu  fcovite  peafant,  named  James 
Kyrlojf,  and  his  wife,  were  prefented  to  the  Emprefs 
of  Ruffia.  This  peafant  had  been  twice  married,  and 
was  then  70  years  of  age.  His  firft  wife  was  brougnt 
to  bed  21  times  ;  namely,  four  times  of  four  children 
each  time ;  feven  times  of  three,  and  ten  times  of  two  ; 
making  in  all  57  children,  who  were  then  alive.  His 
fecond  wife,  who  accompanied  him,  had  already  been 
delivered  feven  times,  once  of  three  children,  and  fix 
times  of  twins,  which  made  15  children  for  her  fhare. 
Thus  the  Mufcovite  patriarch  had  already  had  72  chil¬ 
dren  by  two  marriages.  We  are  affured  that  the  ful- 
tan  Muftapha  III.  had  iffue  by  his  concubines  580 
male  children.  What  number  of  female  children  he 
had,  and  whether  there  were  twins  of  both  fexes,^  we 
are  not  informed.  Thefe  faCts  fuppofe  great  fecundity  ; 


and  whatever  credit  is  given  to  them,  we  mull  confider  Prolixity 
as  entirely  fabulous  what  is  reported  concerning  a 
countefs  of  Holland  who  was  delivered  of  365  chll-  Pro^i:  e>^ 
dren,  of  a  very  fmall  fize.  *  —— y— - 

PROLIXITY,  in  difeourfe,  the  fault  of  entering 
into  too  minute  a  detail,  or  being  too  long,  precife, 
and  circumftantial,  even  to  a  degree  of  tedioufnefs. 

PROLOCUTOR  of  the  convocation,  the  fpeaker 
or  chairman  of  that  affernbly.  See  Convocation. 

PROLOGUE,  in  dramatic  poetry,  a  difeourfe  ad- 
dreffedto  the  audience  before  the  drama  or  play  begins. 

The  original  intention  was  to  advertife  the  audience  of 
the  fubjeCl  of  the  piece,  and  to  prepare  them  to  enter 
more  eaiily  into  the  aCtion,  and  fometimes  to  make  an 
apology  for  the  poet. 

PROMETHEUS,  the  fon  of  Japetus,  fuppofed  to 
have  been  the  firft  difeoverer  of  the  art  of  ftriking  fire 
by  flint,  and  fteel  ;  which  gave  rife  to  the  fable  of  his 
ftealing  fire  from  heaven  :  A  renowned  warrior ;  but 
whofe  hiftory  is  involved  in  fable.  He  fiouriflied  about 
1687  B.  C.  The  poetical  account  is,  that  he  formed  si 
man  of  clay  of  fuch  exquifite  workmanfhip,  that  Pal¬ 
las,  charmed  with  his  ingenuity,  offered  him  whatever 
in  heaven  could  contribute  to  finifh  his  defign ;  and  for 
this  purpofe  took  him  up  with  her  tQ  the  celeftial  man- 
fions,  where  he  ftole  fome  fire  from  the  chariot  of  the 
fun,  which  lie  ufed  to  animate  his  image.  At  this 
theft  Jupiter  was  fo  enraged,  that  he  ordered  Vulcan 
to  chain  him  down  on  Mount  Caucafus,  and  fent  an 
eagle  or  vulture  to  prey  on  his  liver;  which  every  night 
was  renewed,  in  proportion  to  the  quantity  eaten  up 
in  the  day-time,  until  at  laft  lie  was  delivered  by  Her¬ 
cules,  who  killed  the  vulture. 

Prometheus,  in  ancient  aftronomy,  was  the  name 
of  a  conftellation  of  the  northern  liemifphere,  now  called 
Hercules,  Engonajin.  See  Astronomy,  nc  406.  1 

PROMISE,  in  ordinary  cafes,  is  a  declaration  ofPomifir. 
fome  intention  to  be  put  in  execution;  but  in  morals  is  defined 
a  folemn  affeveration  by  which  one  pledges  his  veracity 
that  he  fhall  perform,  or  caufe  to  be  performed,  the 
thing  which  he  mentions. 

As  fuch  a  declaration  excites  expectations  in  the 
minds  of  thofe  to  whom  it  is  made  ;  and  as  to  fruflrate 
thefe  expectations  might  roufe  indignation,  and  be  fol¬ 
lowed  by  confequences  injurious  to  the  perfon,  the  cha-  a 
raCter,  or  mtereft,  of  him  who  made  it  —  it  becomes  a  How  it 
matter  of  prudence  in  the  promifer  to  keep  his  word.  ^ _ 

And  farther,  as  a  certain  degree  of  confidence  is  found 
neceffary  to  the  very  exiftence  of  civil  fociety,  and  as 
others  may  have  aCted  on  the  faith  of  his  piomife,  it  is 
now  not  a  matter  of  prudence  only  to  keep  his  word— 
it  is  a  duty  which  he  owes  to  all  who  have  fpent  their 
time,  their  money,  or  their  labour,  in  confequence  of 
thofe  expectations  which  he  lias  warranted  them  to  en¬ 
tertain. 

It,  then,  being  confonant  to  found  reafon,  neceffary 
to  the  exiftence  of  civil  fociety,  and  in  general  the  inte- 
reft  of  both  the  promifer  and  promifee,  that  the  words 
of  the  promife  fhould  be  fulfilled,  it  has.  become  a  ma¬ 
xim  in  morals  that  a  man  is  obliged  to  perform  his  pro¬ 
mife.  #  .  3 

In  many  inftances,  the  great  difficulty  concerning  a  interpret 

promife  is,  how  to  explain  it;  for  although  the  grounds * 
of  its  obligation  be  thofe  expectations  which  it  has  jomet;raea> 
raifed,  a  queftion  will  occur,  Is  the  piomifer  bound  to*iifficulw 
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Pi-omia,  Anfwer  fully  all  the  expeftadons  to  winch  the  different 
conftrualons  of  his  words  may  have  given  birth?  Should 
I,  for  inftance,;defire  a  man  to  rim  with  a  letter  to  fuch 
a  place,  and  engage  to  fatisfy  him  upon  liis  return;  and 
if  on  liis  return  I  gave  him  double  of  the  ufual  hire 
in  like  cafes  *  but  if  he  be  not  fatisfied  with  lefs  than 
the  triple  of  fuch  a  fum,  am  I  obliged  to  grant  his  de¬ 
mands  ?  This  will  lead  us  to  confider  the  rules  by 
which  a  promife  fhould  be  interpreted. 

If  a  promife  were  always  to  be  deemed  obligatory 
in  the  fenfe  in  which  the  promifee  receives  it,  a  man 
-  W0uld  not  know  what  he  had  promifed;  the  promifee, 

or°pronufee  from  a  difference  of  views,  aflbeiations,  and  interells, 
-ight  to  be  inioht  conceive  a  fenfe  of  which  the  promifer  had  ne¬ 
ver^  dreamed  ;  might  fuppofe  engagements  which  were 
never  intended,  which  could  not  be  forefeen,  and,  al¬ 
though  forefeen,  could  not  be  performed.  For  thefe 
reafons  it  is  natural  to  think  that  the  fenfe  of  the  pro¬ 
mifer  fhould  rather  dired  the  interpretation.  He 
knows  precifely  what  it  is  he  has  undertaken,  and  is 
unqucftionably  the  belt  judge  of  what  meaning  he  af¬ 
fixed  to  his  words.  His  explanation  fhou.d  therefore 
be  admitted,  if  information  alone  could  give  lum  a  title 
•to  decide  in  the  affair. 

But  fomething  more  than  mere  information,  or  a 
knowledge  of  the  caufe,  is  expe&ed  from  a  judge,  as 
integrity  is  equally  eflential  to  his  chara&er.  Doubts 
may  arife  when  the  words  will  admit  of  various  mean¬ 
ings,  whether  the  promifer  will  be  fo  candid  as  impar¬ 
tially  to  own  the  precife  meaning  which  he  had  a&ually 
annexed  to  his  exprefiions  :  At  any  rate,  if  he  wiftied  to 
deceive,  he  might  purpofely  ufe  an  ambguous  phraleo- 
logy,  and  perform  the  promife  in  a  fenfe  of  his  own 
without  fatisfying  the  reafonable  hopes  of  the  promifee. 

When  the  daughter  of  Tarpeius  bargained  with  1  a- 
tius  to  betray  the  citadel  for  what  he  and  his  Sabines 
wore  on  their  left  hands,  meaning  their  rings  and  their 
golden  bracelets,  Tatius  probably  performed  his  pro¬ 
mife  in  the  way  which  he  intended,  when  he  eaufed 
her  to  be  burled  under  their  fhields,  which  they  carried 
alfo  on  their  left  hands.  But  who  will  fay  that  here  was 
not  treachery  and  a  difhonourablc  abufe  01  that  conn- 
*  dence  which  had  been  repofed  in  him  ?  . 

fit  doubtful  It  mull  therefore  be  obvious,  that  the  import  of  a 
cafes  the  promife,  where  its  meaning  is  difputed,  is  not  to  be  dc- 
interjireta-  £ermIned  by  tbe  fenfe  of  the  promifer  nor  by  the  expec- 
ther  h  to  "  ations  of  the  promifee  ;  and  if  it  was  faid  that  the  obli¬ 
ge  trailed,  gation  of  a  promife  arofe  from  thofe  expeftations  which 
had  been  raifed  by  it,  the  aflertion  now  mull  be  limited 
to  thofe  expectations  which  were  intentionally  raifed  by 
the  promifer,  or  thofe  which  to  his  knowledge  the  pro¬ 
mifee  was  induced  to  entertain  in  eonfequence  of  that 
declaration  which  had  been  made  to  him.  Should  there 
hill  be  a  doubt  about  what  expe&ations  were  intentional¬ 
ly  raifed,  and  what  fhould  have  been  reafonably  entertain¬ 
ed,  recourfe  mull  be  had  to  the  judgment  of  thofe  who 
are  allowed  to  be  perfons  of  candour,  and  who  are  ac¬ 
quainted  with  the  chara&ers  of  the  men,  and  with  thole 
circumftances  in  which  the  promife*  was  made. . 
Cafeswhere  The  following.are  fome  of  the  eafes  in  which  a  pro- 
si  promife  mife  is  not  binding.  As  the  obligation  to  perform  the 
is  not  bind-  promife  arifes  from  thofe  expectations  which  are  mten- 
Pg-  tionally  raifed  by  the  promifer  ;  it  is  plain  that  no  pro¬ 

mife  can  be  binding  before  acceptance,  before  the  pro¬ 
mife  has  been  communicated  to  the  promifee,  and  be¬ 


fore  he  has  entertained  hopes  of  its  performance.  The  Protmfe- 
cafe  is  fj  milar  where  a  promife  is  releafed,  that  is,  where 
the  performance  is  difpenfed  with  by  the  promifee,  and 
where  he  entertains  no  expectations  on  account  of  any  _ 

thing  that  the  promifer  has  faid  to  him.  Should .  a  rejg”j? 

third  perfon  entertain  hopes  on  account  of  the  promife,  tbe  prolllj. 
he  is  to  cherilh  thefe  hopes  at  his  own  hazard,  having  fee. 
no  encouragement  from  the  promifer  to  do  fo  :  yet  if 
this  perfon  has  been  warranted  to  hope  by  the  promifee, 
the  promifee  has  renounced  Ins  privilege  of  relealingthe 
promife,  and  along  with  the  promifer  becomes  bound 

for  its  performance.  .  Where  it* 

A  promife  is  not  binding  where  the  performance  Mpcrforni-  ■ 
unlawful ;  and  the  performance  is  unlawful  where  it  is  ance  is  ua- 
contrary  to  former  promifeS,  or  to  any  moral  and  reli-  lawful, 
gious  precept,  which  from  the  beginning  to. the  end  of 
time  is  of  perpetual  and  unalterable  obligation.  Thus 
no  man  is  bound  by  his  promife  to  give  to  me  what 
he  has  already  promifed  to  another  ;  and  no  man  is 
bound  by  his  promife  to  blafpheme  God,  to  commit 
murder,  or  to  criminate  the  innocent.  Such  promifes 
are  unlawfully  made,  and  cannot  be  otherwife  than  un¬ 
lawfully  performed.  *  f  ^  cafe 

Some  have  even  carried  their  feruples  lo  far  as  to 
doubt,  whether  any  promife,  unlawfully  made,  can  be  doubts 
lawfully  performed.  Should  a  man,  during  the  lifetime  arife  a. 
of  his  wife,  happen  to  promife  marriage  to  another,  fuch 
a  man  (they  fay)  by  the  Chriftian  religion  has  aheady 
committed  adultery  in  his  heart  ;  and  fhould  he  afterwards 
become  a  widower,  he  is  not  bound,  and  he  even  ought 
not,  to  fulfil  his  engagements,  as  this  would  be  putting 
his  criminal  intention  into  execution.  .  This  fpecies  of 
reafoning,  we  mull  confefs,  is  to  us  unintelligible.  —  As 
the  wife  is  dead,  what  now  fhould  prevent  the  man  from 
marrying  the  objeCl  of  his  affe&ions?  Why,  fay  the  ca- 
fuifls,  he  already  is  under  a  promife  to  marry  her,  and  his 
promife  was  made  at  a  time  when  it  fhould  not  have 
been  made.  It  is  true,  the  performance,  eonfidered  by 
itfelf,  is  oppofed  by  no  law  human  or  divine ;  but  then 
it  originated  in  what  was  wrong ;  and  however  much 
the  Supreme  Being  and  the  bulk  of  the  creation,  may 


be  out^f  the  fecret,  we  have  difeovered  by  the  inge¬ 
nious  logic  of  cafuiflry,  that  evil  can  never  fpring  out 
of  good,  nor  good  out  of  evil;  but  that  the  means  and 
the  end,  the  motive  and  the  action  are  always  of  the 
fame  complexion  in  morals.  10 

When  a  promife  is  made,  the  particular  circumftances  Erroneous 

in  which  it  is  to  be  deemed  obligatory  are  fometimes  f romi  cs<> 
mentioned.  “  I  promife  (for  inftance)  to  lend  my 
friend  200  pounds  within  three  days,  provided  a  cer¬ 
tain  creditor  which  I  name  do  not  make  a  demand  on 
me  before  that  time.  In  other  cafes  no  cireumftance 
is  forefeen  by  the  promifer  to  prevent  the  fulfilling  of 
his  engagement  ;  and  hence  we  have  erroneous  pro¬ 
mifes,  which  proceed  on  the  fuppofition  that  things  are 
true,  poflible,  and  lawful,  which  are  not  fo.  An  er¬ 
roneous  promife,  which  proceeds  on  the  falfe  reprefen- 
tation  cf  the  promifee,  is  not  binding. 

A  London  gentleman  lately  purchafed  an  eflate  in 
the  fouth  of  England  at  a  public  fale,  believing  the 
defeription  which  lie  faw  in  the  newfpapers,  and  which 
likewife  was  given  by  the  au&ioneer,  to  be  true  ;  but 
finding  afterwards  that  the  eftate  nowife  correfponded 
to  the  defeription,  the  law  freed  him  from  his  engage¬ 
ment,  becaufe  the  feller  had  evidently  been  guilty  of 
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PromiftN  a  breach  of  promife  in  not  fatisfying  thoie  expe£la- 
w— “v“  tions  which  he  had  intentionally  and  even  ftitdioufly  ex- 

x  j  cited  in  the  buyers. 

A  promife  An  erroneous  promife,  whofe  performance  is  impof- 
Pot  binding  fible,  is  not  binding.  Before  the  conclufion  of  the 
when  the  ]ate  waf  a  plauter  of  Tobago  promifed  to  fend  to  his 
anemia  im-  friend  *n  England  1 2  hogfheads  of  fugar  from  the  next 
poflible,  year’s  produce  of  his  eftate  ;  but  before  that  time  To¬ 
bago  fell  into  the  hands  of  the  French,  and  the  Weft 
Indian  found  it  impofiible  to  anfwer  the  expectations 
of  his  friend  in  England. 

Nor  when  An  erro-Peous  promife,  whofe  performance  is  unlaw- 
it  is  unlaw- Eil,  or,  to  fpeak  more  precifely,  whofe  performance  is 
ful.  contrary  to  a  prior  promife,  or  to  any  moral  or  reli¬ 

gious  obligation,  is  not  binding.  A  father  believing 
the  accounts  from  abroad  of  liis  fon’s  death,  foon  af- 
terj  bequeathes  his  fortune  to  his  nephew :  but  the 
fon,  the  report  of  whofe  death  had  been  falfe,  returns 
home,  and  the  father  is  releafed  from  the  promife  to 
his  nephew,  becaufe  it  was  contrary  to  a  prior  promife, 
which  he  had  tacitly  come  under  to  his  fon.  This  prior 
promife  was  implied  in  the  whole  of  the  father’s  con¬ 
duct,  and  was  exprefted  in  figns  as  emphatic  and  as 
unequivocal  as  thofe  of  language.  It  had  all  the  ef¬ 
fect  too  of  the  moft  folemn  promife  on  the  fon,  who, 
to  liis  father’s  knowledge,  was  induced  in  confequence 
of  this  promife  to  entertain  the  moft  fanguine  hopes 
of  fucceeding  to  his  father,  if  he  furvived.  The  world 
likewife  could  bear  teftimony  that  thefe  expectations 
were  not  rafhly  cherifhed.  He  was  brought  into  exif- 
tence  by  means  of  his  father,  who  was  thereby  under- 
ftood  to  love  him  affectionately  ;  he  was  ufhered  in¬ 
to  fociety  as  the  reprefentative  of  his  family,  and  was 
therefore  fuppofed  to  be  the  heir  of  its  wealth.  Religion 
itfelf  fupported  his  pretenfions,  pronouncing  the  father 
worfe  than  an  infidel  who  neglets  to  fhow  that  atten¬ 
tion  to  his  children  which  the  world  naturally  expe&s 
fiom  a  parent. — That  the  father’s  promife  was  not  re- 
leafed  from  the  mere  circumftance  that  the  miftake  was 
known  to  his  nephew  the  promifee,  will  appear  plain 
from  the  following  circumftance.  Suppofe  the  father 
a  landed  proprietor,  that  the  leafe  of  one  of  his  farms 
lias  expired,  and  that  he  has  long  been  expefting 
to  let  it  at  L.  200  ;  fuppofe  that  this  fum  is  refufed, 
and  that  he  agrees  with  the  prefent  tenant  to  grant  a 
new  leafe  at  L.  1 50 — the  obligation  here  to  perform 
his  promife  is  not  diffolved  by  an  after  offer  of  L.  200, 
though  the  tenant  knew  that  L.  200  had  been  expect¬ 
ed,  and  that  only  from  defpairing  of  that  fum  his 
landlord  had  granted  the  new  leafe  at  L,  150:  the  pro¬ 
mife  is  binding,  becaufe  the  performance  is  every  way 
lawful,  contrary  to  no  prior  engagement,  and  oppofed 
to  no  principle  in  morals.  The  law  of  the  land,  were 
the  proprietor  reludant,  would  enforce  the  obligation, 
and  exadl  obedience  in  the  tone  of  authority  ;  becaufe 
breaches  of  faith,  were  they  permitted  in  fucli  cafes, 
would  deftroy  all  confidence,  and  annihilate  the  bonds 
of  focial  union  : 


Men  live  and  profper  but  in  mutual  truft  ; 

A  confidence  of  one  another’s  truth.  Oroonok 9. 


,  *3 

Utility  no 


no  The  great  difficulty  which  many  have  to  encounter 
criteiion  'In  determmino-  when  erroneous pronuTes  ought  or  ought 
Whaeby  t°  not  tQ  be  k  “  ar;fes  from  their  proceeding  on  a  prin- 
thegvahdityciple  of  whofe  confequences  they  do  not  feem  to  be  al- 
ofpronufcs,  Vol.  XV.  Part  IX. 


ways  aware.  There  is  feldom,  they  perceive,  a  virtu-  Promife. 
ous  aeftion  that  is  not  attended  with  fome  happy  effedls; 
and  it  will,  perhaps,  be  generally  allowed,  that  the  com¬ 
parative  merit  of  fimilar  virtues  may  fafely  be  eftimated 
by  their  utility  :  But  to  make  utility,  as  fome  do,  the 
criterion  of  virtue,  and  pronounce  an  aeftion  vicious  or 
virtuous  merely  on  account  of  thofe  confequences  wliidi 
they  fee  may  flow  from  it,  is  a  dangerous  maxim.  Evil 
has  often  fprung  out  of  good,  and  good  out  of  evil ;  and 
good  and  evil  have  frequently  fprung  from  the  fame  ac¬ 
tion.  In  Mandevillc’s  Hivef 

That  root  of  evil  Avarice, 

That  damn’d  ill-natur’d  baneful  vice, 

Was  Have  to  Prodigality, 

That  noble  fin  ;  wliilft  Luxury 
Employ’d  a  million  of  the  poor, 

And  odious  Pride  a  million  more. 

Envy  itfelf  and  V anity 
Were  minifters  of  Induftry  : 

That  darling  folly,  Ficklenefs, 

In  diet,  furniture,  and  drefs, 

That  ftrange  ridiculous  vice,  was  made 
The  very  wheel  that  turn’d  the  trade. 

The  defeription  here  is  not  altogether  falfe;  and  tliefc 
indeed  may  be  fome  of  the  confequences  that  flow 
from  avarice,  luxury,  pride,  vanity,  and  envy:  but  thefe 
are  not  all. — To  fee  at  once  all  the  confequences  that 
fpring  from  an  a&ion,  the  good  and  the  bad,  the  par¬ 
ticular  and  general,  the  immediate  *md  remote,  would 
require  fometimes  the  forefight  of  Omnifcience,  and  at 
all  times  a  knowledge  fuperior  to  what  is  human.  Ih 
the  Fable  of  the  Bees,  the  author’s  objeft  was  to  fhow 
that  private  vices  are  public  benefits  ;  and  he  therefore  - 
was  naturally  led  by  his  argument  to  confider  only  fucli 
confequences  of  vice  as  favoured  his  hypothefis.  He 
wanted  candour.  And  that  artifice  which ‘runs  through 
his  Fable  happens  to  remind  us,  that  while  the  remote 
and  the  general  effe&s  of  an  adlion  may  not  be  feen, 
the  particular  and  immediate,  which  fall  within  our  no¬ 
tice,  are  apt  to  be  viewed  through  the  medium  of  paf- 
fion,  intereft,  or  opinion.  I'or  thefe  reafons,  it  ap¬ 
pears  furprifing  how  any  perfon  fhould  ever  imagine 
that  the  obligation  to  perform  a  promife  fhould  depend 
entirely  upon  the  ideas  which  the  promifer  apprehended 
of  its  utility. 

The  beft  refutation  of  fucli  an  opinion  arc  the  lingu¬ 
lar  conclufions  to  which  it  leads.  .  15 

A  late  writer  on  political  juftice,  who  appears  toThecorfe* 
have  embraced  it,  gets  into  reafoning  not  very  common,  quences 
In  a  part  of  his  fyftem  he  looks  on  morals  as  an  article  ^ 
of  trade  :  virtue  and  vice,  in  his  Chapter  of  Promtfes,  are^cu]0U9  * 
but  antiquated  terms  for  profit  and  lofs;  and  right  and  and  abfur<L 
wrong  arc  ufed  to  exprefs  what  is  beneficial  and  what 
is  hurtful,  in  his  apprehenfion,  t©  himfelf  and  the  com- 
mUnity.— With  refpedt  to  veracity,  thofe  “  rational 
and  intelligent  beings,”  by  whom  he  wifhes  the  affairs 
of  the  world  to  be  carried  on,  may,  w  hile  they  a&  as 
rational  and  intelligent,  break  or  perform  their  promifes 
at  pleafure.  He  thinks  it  “  effential  to  various  circum- 
llauces  of  human  intercourfe,  that  we  fhould  .be  known 
to  beftow  a  fteady  attention  upon  the  quantities  of  con¬ 
venience  or  inconvenience,  of  good  or  evil,  that  might 
arife  to  others  from  our  condud.”  After  this  atten¬ 
tion,  the  difappointment  of  the  promifee  is  not. to  be 
7  4  £  minded, 


This  prin¬ 
ciple  would 
give  a  fanc- 
tion  to  vice 
and  falle- 
hood. 
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Promife.  minded,  though  the  expeftatior.s  excited  by  thefe  “ra- 
-v -  tional  and  intelligent  beings”  may  have  “  altered  the  na¬ 

ture  of  his  fituation,  and  engaged  him  in  undertakings 
from  which  he  would  otherwife  have  abftained.  What 
the  promil'er  takes  to  be  the  general  utility  and  the :  iit- 
nefs  of  things  Is  to  be  his  guide.  And  a  breach  of 
promife  will  be  attended  with  the  following  advantages : 

“  The  promifee,  and  all  other  men,  will  be  taught  to 
depend  more  upon  their  own  exertions,  and  lefs  upon 
the  affiftance  of  others,  which  caprice  may  refufe  or 
jnftice  with-hold.  He  and  all  others  will  be  taught  to 
acquire  fuch  merit,  and  to  engage  in  fuch  puriuits,  as 
flisdl  oblige  any  honeft  man  to  come  to  them  luccour  it 
they  ftiould  Hand  in  need  of  affiftance.  This  breach 
of  promife,  with  a  view  to  the  general  utility,  will,  io 
far  from  being  criminal,  form  a  part  of  that  refolute 
execution  of  juftice  which  would  in  a  thoufand  ways 
mcreafe  the  independence,  the  energies,  and  the  virtue 

°f  Su"hki.«‘C  views  «h!ch  determined  .bis  to 

C'rning  Poli- confider  “  the  validity  of  promifcs  as  inconfiltent 
ticalJuJHu ,  ;th  juftice,”  and  as  “  foreign  to  general  good,  from 
’>00k  3‘  Ch-  one,  however,  who  relies  with  fo  much  confidence  on 
the  promifer,  it  would  be  certainly  deft ruble  to  know, 

■  whether  the  perfon,  who  violates  his  faith  for  the  pub 
lie  utility,  is  always  to  be  candid.  Where  breach  of 
faith  promotes  his  own  intereft,  ought  he  alone  to  de¬ 
cide  on  the  validity  of  liis  promife  ?  or  where  promi  e 
are  broken  for  the  general  good,  is  he  to  be  guided  by 
his  own  vifionary  fchemes  of  utility  ?  Is  he  to  act  as 
truftee  for  the  -public  without  any  delegated  power . 
and  fhall  the  community  fubmit  to  Ins  dec.fions  without 
fo  much  as  putting  the  queftion,  Who  hath  made  the 
a  ruler  overs  us  ?  When  a  writer  thus  deviates  fo  far 
from  the  path  of  reafon,  it  is  natural  to  afk,  what  was 
the  ignis  fatuus  that  milled  him  ?  In  the  prefent  cafe  1 
Is  pretty  obvious.  Being  fomething  of  opinion  with 
*  See  Note,  the  celebrated  Turgot*,  that  romances  are  .the  only 
b,  hi.  ch.  6.  books  in  which  moral  principles  are  treated  m  an  im¬ 
partial  manner,  this  gentleman,  in  his  Chapter  oi 
Promt fes.  feems  to  have  borrowed  a  part  of  his  morality 
from  the  doggerels  of  Butler;  and  having  adopted, 


16 

A  private 
individual 
ha^  no 
r  ght  to  in¬ 
trude  hi* 
fchemes  of 
utility  on 
the  public 
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But  to  fwear  idly,  and  in  vain,  Fromifc^ 

Without  felf-intereft  and  gain  ; . 

For  breaking  of  an  oath  and  lying 
Is  but  a  kind  of  felf-denying, 

A  faint-like  virtue  ;  and  from  hence 
Some  have  broke  oaths  by  Providence  : 

Some, ‘to  the  glory  of  the  Lord, 

Perjur’d  themfelves  and  broke  their  word — 

For  faints  may  do  the  fame  thing  by 
The  fpirit,  in  fincerity, 

*  Which  other  men  are  tempted  to. 

And  at  the  devil’s  inftance  do. 

Hudibras,  Cant.ll. 

Here  are  new  views  of  utility  ;  which,  were  they  to 
be  confidered  as  of  any  weight,  would  increafe  the  dif¬ 
ficulty  of  determining  when  an  erroneous  promife  ought 

to  be  kept.  inn 

But  fhould  views  of  utility  be  laid  afide,  and  fhould 

it  be  made  an  invariable  rule  that  truth  is  on  no.  account 
to  be  violated,  that  deceit  is  never  to  be  pra&ifed,  and  17 
that  moral  obligations  are  not  to  be  diffolved  for  the  Views  of 
profpeft  of  any  phylical  advantage ;  thofe  doubts^^^g^*^ 
which  arife  concerning  the  validity  of  erroneous  pro-  iD  morals, 
mifes  will  foon  difappear.  Difagreeable  perhaps  and 
ridiculous  confequences  may  fometimes .  arife  to  a  few 
individuals  from  an  honeft  and  confcientious  adherence 
to  their  promife ;  but  will  any  affert  that  the  general 
good,  that  burden  of  the  Jong ,  will  ever  be  endangered  by 
too  much  veracity  ? 

So  numerous  inconveniences  arife  daily  from  the  re¬ 
gular  operation  of  thofe  great  phyfical  laws,  which  are 
under  the  immediate  dire&ion  of  Providence,  that  thofe 
philofophers  who  have  adopted  the  principle  of  utility, 
and  are  much  furprifed  to  fee  the  univerfe  fo  aukwardly 
planned  for  the  eafe  and  comfort  of  them  and  their  fpe- 
cies,  have  been  under  the  necefhty  of  imputing  many 
events  in  nature  to  the  malignity  of  fome  evil  indepen¬ 
dent  being  ;  or  of  allowing  that  things  have  degenera¬ 
ted  ftnee  they  firft  came  from  the  hands  of  the  Crea¬ 
tor,  and  that  they  muft  now  be  exceedingly  altered 
from  what  they  had  been  when  He  chofe  to  pronounce 
them  all  very  good.  Thus,  abfurdity  or  impiety  muft 


from  the  doggerels  of  Butler ;  and  having  aaoptea,  them  all  very  good.  JL  hus,  abiumity  or  impiety  mm 
though  from  different  motives,  the  political  principles  ^  be  the  Confequence  of  judging  of  the  vice  and 
of  Sir  Hudibras’s  fquire,  that  obedience  to  civil  go-  virtue  of  an  2aion  by  its  utility,  and  of  eftimating  its 
vernment  is  not  due  becaufe  it  is  promifed,  he  has  come  . ’  *  J  —  — . . 


vernmeni  is  nut  uK-w— -  —  —  r  -  *  , 

to  exa&ly  the  fame  conclufion  with  refpett  to  the  ob¬ 
ligation  of  keeping  one’s  word.  But  Ralph  has  rea- 
foned  with  more  ingenuity ;  and  has  fhown  not  only 
that  the  public  good,  but  the  glory  of  the  Lord,  may 
be  fometimes  promoted  by  a  breach  of  faith. 


♦  The  faints 
are  God¬ 
win's  ra¬ 
tional  and 
intelligent 
beings. 


The  faints,  *  whom  oaths  and  vows  oblige, 
Know  little  of  their  privilege  ; 

Farther,  I  mean,  than  carrying  on 
Some  felf-advantage  of  their  own  : 

For  if  the  dev’l,  to  ferve  his  turn, 

Can  tell  truth,  why  the  faints  fhould  fcom, 
When  it  ferves  theirs,  to  fwear  and  lie, 

I  think  there’s  little  reafon  why  : 

Fife  h’  has  a  greater  pow’r  than  they, 
Which  ’twere  impiety  to  fay  : 

W’  are  not  commanded  to  forbear. 
Indefinitely,  at  all  to  fwear  ; 
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virtue  of  an  adion  by  its  utility,  and  of  eftimating  its 
utility  by  our  limited  views  and  erroneous  conceptions. 

As  for  extorted  promifes,  it  is  curious  to  obferve 
how  this  queftion  fhould  always  be  ftarted,  whether  or 
not  they  ought  to  be  kept?  and  another  queftion 
fhould  feldom  be  thought  of,  whether  or  not  they  ought  ^  g 
to  be  made  ?  Fortitude  was  one  of  the  cardinal  vlrtues£xtorted[ 
among  the  ancients ;  and  is  deemed  of  fuch  importance  promife3  4 
in  the  Chriflian  fyftem,  that  the  fearful  are  claffed  with 
the  unbelievers,  and  are  thought  unworthy  of  the  fa¬ 
vour  of  Deity,  as  being  incapable  of  fupporting  thofe 
trials  to  which  heaven  expofes  the  faithful  as  the  truefl  ,9 
teft  of  Chriftian  virtue. — If  a  perfon  fhould  want  the  Whether 
neceffary  fortitude  to  be  virtuous,  it  will  be  a  . poor  ex-binding  oaf 
cufe  for  his  bafenefs,  that  he  has  added  deceit  to  his110  * 
cowardice  :  and  furely  it  is  not  the  bufinefs  of  morality, 
when  it  has  found  him  guilty  of  one  crime,  to  grant 
him  a  difpenfation  for  committing  two.  The  laws  of 
jurifprudence,  it  will  readily  be  allowed,  cannot  favour 
the  claims  of  the  promifee  ;  becaufe  they  ought  never 

to 
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|>rftmLre.  to  lend  their  fupport  to  oppreffion  and  violence.  __ 

-  their  acquittal,  ffiould  he  violate  his  faith,  will  by  no 

means  vindicate  the  chara&er  of  the  promifer.  Their  ac¬ 
quitting  a  woman  from  the  charge  of  adultery,  goes  a 
fhort  way  in  reftoring  the  fair  reputation  of  her  innocence. 

Let  jurifprudence  decide  as  it  will,  the  man  of  honour 
and  the  generous  patriot  can  never  be  brought  to  re- 
fpe£t  the  perfon  who,  ftruck  with  a  panic,  could  betray 
either  himfelf  or  his  friends.  The  magnanimous  fpirits 
who  could  die  for  the  truth  will  view  with  contempt 
his  pitiful  deceit.  T^hofe  unfortunate  men  who  may 
fnffer  from  that  very  diftrull  which  the  breach  of  his 
faith  has  begotten,  will  always  detefl  him  as  a  traitor 
and  enemy  ;  and  heaven  itfelf  cannot  be  fuppofed  to 
reward  that  foldier  who  deferts  her  caufe,  and  relin- 
quifhes  the  poll  which  Hie  has  affigned  him,  at  the  light 
©f  danger. 

If  we  once  begin  to  accommodate  morality  to  the 
difpofitions  and  humours  of  mankind,  it  is  hard  to  fay 
where  this  fpecies  of  complaifance  will  end.  The  de¬ 
grees  of  timidity  are  fo  various,  and  fome  tempers  by 
nature  fo  yielding,  that  repeated  importunity  or  an  ear- 
ao  nefl  requell  will  extort  a  promife. 

The  laws  A  young  lady  was  frequently  prelTed  by  her  dying 
cf  morality  ^ufoand  to  grant  him  a  promife  that  Ihe  would  not 
be'accomo.  marry  after  his  death.  For  fome  time  Ihe  was  able  to 
dated  to  the  refill  with  becoming  fpirit  his  abfurd  reqndl ;  blit  upon 
humours  declaring  oftener  than  once  that  he  could  not  other- 

andmtercfhjk  jn  peace,  (he  complied  and  promifed.  Too 
«  man  ui  *y0UJ1g^  however,  for  this  effort  of  continence,  ihe  aftei- 
wards  liflened  to  the  addreffes  of  a  fecond  lover,  and 
found  her  heart  infenfifcly  engaged  before  Ihe  adverted 
to  the  impropriety  of  a  new  attachment.  But  propo- 
fals  of  marriage  could  fcareely  fail  to  remind  her  of  her 
promife  and  awaken  her  fcruples.  Thefe  Ihe  foon  com¬ 
municated  to  her  lover,  with  her  firm  refolution  to  re¬ 
main  a  widow,  if  the  contrary  meafure,  which  Ihe  great¬ 
ly  preferred,  and  on  which  her  earthly  happinefs  de¬ 
pended,  were  not  approved  by  fome  fpiritual  counfellor. 

Upon  this  declaration  it  was  agreed  to.take  the  advice 
of  their  own  mimller,  who  was  an  eminent  diffenting 
clergyman  in  the  diocefe  of  Oxford :  but  this  gentle¬ 
man,  unwilling  to  decide  in  a  matter  of  fuch  import¬ 
ance,  propofed  to  refer  it  to  Dr  Seeker,  who  was  then 
bifhop  of  that  fee.  This  prelate  too  declined  to  give 
any  judgment  in  the  cafe  ;  but,  as  was  his  way,  muf- 
tered  up  a  number  of  arguments  on  each  fide  of  the 
queftion,  and  committed  them  to  a  letter,  which  a 
learned  gentleman  of  our  acquaintance  haa  fome  time 
ao-o  an  opportunity  of  feeing  in  mannfcript.  #  # 

°  lf  the  fentiments  to  which  the  bifhop  was  inclined 
could  have  been  inferred  from  his  ftatement  of  arguments, 
he  feemed  to  think  that  the  prOmife  was  binding.  _  In 
our  opinion,  he  ought  to  have  given  a  pofitive  ^decifion. 
It  was  no  matter  whether  the  promife  was  extorted  or  not: 
the  promife  was  made  ;  and  the  queftion  was  now,  whe¬ 
ther  or  not  was  the  perfoi*mance  lawful  ?  I  hat  it  was 
lawful  appeai-s  evident.  The  lady  was  under  a  moral 
obligation  to  remain  a  widow  ;  and  no  moral  obliga¬ 
tion,  fo  far  as  we  know,  required  her  to  marry.  # 
To  be  fruitful  and  multiply,  indeed,  is  declared  in 
Scripture,  andis  found,  to  the  woful  experience  of  many 
to  be  one  of  the  general  laws  of  our  nature.  But  of 
all  thofe  laws  intended  by  nature  to  regulate  the  con- 
«iu&  of  inferior  intelligences,  the  moral,  which  were  meant 
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But  to  be  checks  and  corre£lors  of  thofe  abufes  to  which  Promife*^ 
the  phyfical  are  apt  to  be  carried,  are  certainly  the  molt 
facred  and  obligatory.  To  procreate  his  fpecies,  a  man  21 
is  not  then  to  be  guilty  of  adultery,  nor  of  fornication, 
nor  to  lillen  to  the  lewd  calls  of  incontinency.  St  iPaul’s  phjfdcal  in 
obfervation,  that  it  is  better  to  marry  than  burn,  can-point  of 
not  be  allowed  in  this  inftance  to  have  much  weight,  obligation. 
He  has  not  defined  what  degree  of  amorous  inflamma¬ 
tion  conllitutes  burning,  nor  in  what  cafes  this  burning 
would  be  a  fufficient  warrant  for  marrying.  In  the 
prefent  inftance  he  does  not  even  confider  marriage  as 
a  duty  ;  he  compares  it  with  burning,  and  thinks 
it  only  the  leaft  of  the  two  evils.  Not  that  mar¬ 
riage  is  evil  of  itfelf ;  for  he  that  marrieth  doth  well : 
but  there  are  circumftances  in  which  it  would  be  incon¬ 
venient  to  marry,*  and  in  which  he  that  marrieth  not  is 
faid  to  do  better.  But  if  thofe  inconveniences  be  rea- 
fons  fufficient  to  deter  from  marrying,  is  that  perfon  to 
be  held  excnfable  who,  in  order  to  gratify  an  animal 
paffion,  fomewhat  refined,  ffiould  violate  an  oath,  and 
trample  on  a  facred  moral  obligation  ? 

The  young  lady  might  indeed  declare  that  her  earth¬ 
ly  happinefs  was  at  an  end  if  ffie  were  not  permitted  to 
marry  again:  but  what  circumftance  prevented  her 
from  marrying  ?  It  was  not  the  opinion  of  her  own 
paftor,1  nor  the  biffiop  of  Oxford :  the  truth  is,  it  was 
certain  fcruples  of  her  own,  which  being  unable  of  her- 
felf  to  overcome,  fine  had  pioufiy  folicited  the  affiftance 
of  others.  It  is  certainly  a  misfortune  that  a  devotion¬ 
al*  and  amorous  turn  fhould  always  be  fo  clofely  con- 
ne£ted  in  the  females.  Both,  however,  cannot  always 
be  indulged.  Who  will  fay,  that  the  motive  is  rational 
which  inclines  one  to  cheriih  a  paffion  which  conscience 
difapproves  ?  The  virtue  of  continency  might  indeed 
have  borne  hard  on  this  lady’s  conftitution,  and  in  her 
way  to  immortal  happinefs  might  have  formed  a  gate  fo 
{trait  and  narrow  as  it  might  be  difficult  for  her  to  pafs 
through  :  but  after  all,  her  cafe  was  not  harder  than  that 
of  nuns,  who  take  the  vows  of  perpetual  chaftity,  and 
endure  fufferings  of  a  fimilar  nature,  and  in  fome  in* 
ftances  even  perhaps  greater  than  hers  ;  yet  doing  it 
cheerfully,  from  the  fuppofition  that  the  Ommfcieut  is 
well  acquainted  with  the  nature  of  the  great  facrifice 
which  they  make,  and  that  alter  death  he  will  ftudy  to 
requite  them,  and  bellow  on  them  fomething  like  an 
equivalent,  which  in  their  opinion  can  fcareely  be  left 
than  a  happinefs  in  heaven  as  ample  as  their  wilhes  and 

as  lading  as  their  fouls.  . 

Every  promife,  therefore,  which  is  not  repealed,  nor 
fraudently  obtained  by  the  proinifee,  is  to  be  held  bind¬ 
ing  if  the  performance  be  lawful  and  poffible. 


lg  11  Uie  pcrimmaiivA.  - - - r - -  ...  it 

The  Chriilian  cannot,  and  a  man  of  honour  will  a  promife 


fcareely  venture  to  reje£t  this  maxim,  that  a  good  man  of  a  iimilar 
ought  not  to  change  though  he  fwear  to  his  hurt.  Yet 
a  Ample  promife  and  apromiffory  oath  are  not  very  dil-‘ 
ferent  in  point  of  obligation.  Molt  people  know,  and, 
where  any  moral  duty  is  concerned,  they  ought  parti¬ 
cularly  to  refleft,  that  this  world  is  governed  by  an  Al¬ 
mighty  Being,  who  knows  all  things,  who  lives  always, 
and  who  is  jult  to  reward  and  to  pumfli.  fhe  perfon 
who  makes  a  promiffory  oath  does  it  avowedly  under 
an  immediate  fenfe  of  thefe  truths;  the  perfon  who 
makes  a  Ample  promife,  though  he  certainly  ought,  yet  , 
may  net  reflect  on  thefe  at  the  time.  The  former, 
when  he  violates  his  oath,  exhibits,  only  to  outward 
4  E  2  appearance, 
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Promoa-  appearance,  a  greater  contempt  of  the  Divine  power, 
tor/  knowledge,  and  jufticc,  than  he  who  violates  a  fimple 

t>  "  •  uromife  under  an  impreflion  of  the  fame  truths.  To 

TtC~'  Him  who  knows  the  fecrets  of  the  heart,  the  breach  of 

-  the  promife  muft  appear  as  criminal  as  the  breach  of 

the  oath.  See  Assumpsit  and  Oath. 

PROMONTORY,  in  geography,  a  high  point  of 
land  or  rock  proje&ing  out  into  the  fea ;  tlie  extremity 
of  which  towards  the  {ea  is  called  a  cape  or  headland. 

Sec  Plate  CCXII. 

PROMPTER,  in  the  drama,  an  officer  polled  be¬ 
hind  the  feenes,  wliofe  bufinefs  it  is  to  watch  attentive¬ 
ly  the  a&ors  fpeaking  on  the  flage,  in  order  to  fuggeft 
and  put  them  forward  when  at  a  Hand,  to  corred  them 
when  amifs,  Sc c.  in  their  parts. 

PROMULGATED,  or  Promulged,  fomething 
publiffied  or  proclaimed,  and  generally  applied  to  a 
law,  to  denote  the  publifhing  or  proclaiming  it  to  the 
people. 

PRONAOS,  in  the  ancient  archite&ure,  a  porch  to 
a  church,  palace,  or  other  fpacious  building.  See  the 

article  Porch.  . 

PRONATION,  among  anatomifts.  The  radius  of 
the  arm  has  two  kinds  of  motions,  the  one  called  pro- 
nation,  the  other  fupinatien.  Pronation  is  that  where¬ 
by  the  palm  of  the  hand  is  turned  downwards  ;  and  fn- 
pinatipn,  the  oppofite  motion  thereto,  is  that  whereby 
the  back  of  the  hand  is  turned  downwards.  The  pe¬ 
culiar  mufcles  whereby  pronation  is  performed,  are  call¬ 
ed  pronatores ,  as  thofe  by  which  fupination  is  performed 
are  termed  fupinatoves.  See  Anatomy,  1  able  of  the 
Mufcles,  and  Plates. 

PRONG- hoe,  in  liufbandry,  a  term  ufed  to  exprefs 
an  inftrument  ufed  to  hoe  or  break  the  ground  near 
ancl  among  the  roots  of  plants. 

The  ordinary  contrivance  of  the  hoe  is  very  defec¬ 
tive,  it  being  only  made  for  feraping  on  the  furface  ; 
but  the  great  ufe  of  hoeing  being  to  break  and  open 
the  ground,  behde  the  killing  of  the  weeds,  which  the 
ancients,  and  many  among  us,  have  thought  the  only 
ufe  of  the  hoe,  this  dull  and  blunt  inftrument  is  by  no 
means  calculated  for  the  purpofes  it  is  to  ferve.  The 
proncr-hoe  confifts  of  two  hooked  points  of  fix  or  feven 
inches  long,  and  when  (truck  into  the  ground  will  ftir 
and  remove  it  the  fame  depth  as  the  plough  does,  and 
thus  anfwer  both  the  ends  of  cutting  up  the  weeds  and 
opening  the  land.  It  is  ufeful  even  in  the  horfe-hoemg 
liufbandry,  b eca ufe  the  hoe-plough  can  only  come  with¬ 
in  three  or  four  inches  of  the  rows  of  the  corn,  turnips, 
and  the  like  ;  whereas  this  inftrument  may  be  ufed  after¬ 
wards,  and  with  it  the  land  may  be  raifed  and  ftirred 
even  to  the  very  ftalk  of  the  plant.  See  Agriculture 

and  Hoe.  .  ,  r  , , 

PRONOUN,  Pronomen,  in  grammar,,  a  declinable 

part  of  fpeech,  which  being  put  inftead  of  a  noun, 
points  out  fome  perfon  or  thing..  Sec  Grammar. 

PRONUNCIATION,  in  grammar,  the  manner  of 
articulating  or  founding  the  words  of  a  language. 

Pronunciation  makes  the  mod  difficult  part  of  writ¬ 
ten  grammar ;  in  regatd  that  a  book  expreffing  itfelf 
to  the  cy$s,  in  a  matter  That  wholly  concerns  the  ears, 
feems  next  akin  to  that  of  teaching  the  blind,  to  diftin- 
guiffi  colours  :  hence  it  is  that  there  is  no  part  fo  de¬ 
fective  in  grammar  as  that  of  pronunciation,  as  the 
writer  has  frequently  no  tom  whereby  to  give  the  read- 
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er  an  idea  of  the  found  he  would  exprefs ;  for  want  of  Promincia- 
a  proper  term,  therefore,  he  fubftitutes  a  vicious  and  tlon<  , 
precarious  one.  To  give  a  juft  idea  of  the  pronuncia¬ 
tion  of  a  language,  it  feems  neceffary  to  hx  as  nearly  as 
poffible  all  the  feveral  founds  employed  in  the  pronun¬ 
ciation  of  that  language.  Cicero  tells  us,  that  the 
pronunciation  underwent  feveral  changes  among  the 
Romans :  and  indeed  it  is  more  precarious  in  the  li¬ 
ving  languages,  being,  as  Du  Bos  tells  us,  fubfervient 
to  fafhion  in  thefe.  The  French  language  is  clogged 
with  a  difficulty  in  pronunciation  from  which  mod 
others  arc  free ;  and  it  confifts  in  this,  that  mod  of 
their  words  have  two  different  pronunciations,  the  one 
in  common  profe,  the  other  in  verfe. 

As  to  the  pronunciation  of  the  Englifh  language, 
the  ingenious  Mr  Martin,  in  his  Spelling-Book  of  Arts 
and  Sciences,  lays  down  the  following  rules  :  1 .  The 
final  (e )  lengthens  the  found  of  the  foregoing  vowel ; 
as  in  can ,  cane;  rob ,  robe;  tun,  tune  &c.  2.  i'he  final 

(e ),  in  words 'ending  in  re,  is  founded  before  the  r  like 
u  ;  as  majficre ,  majfa-cur ;  lucre,  lu-cw\  Sc c.  3.  The 
Latin  diphthongs  a,  ce ,  are  founded  like  e  ;  as  JEtna , 

Etna ;  ceconomy ,  economy,  Sc c.  :  but  at  the  end  of  the 
words  oe  founds  like  0  •,  as  in  toe,  foe,  Sc c.  4.  Alfo  the 
Englifh  improper  diphthongs,  ea,  eo,  eu ,  ue,  found  only 
the  e  and  u  ;  as  tea  or  te  ;  Jeoffee  or  fejfee  ;  due  or  du  ; 
true  or  tru.  Sc c.  though  fometimes  eo  and  ea  are  pro¬ 
nounced  like  ee,  as  in  people ,  fear,  near ,  See.  5.  Some¬ 
times  the  diphthong  (ie)  is  pronounced  like  e  in  deling , 
like  ee  in  field,  and,  at  the  end  of  words,  always  like  y, 
as  in  lie ,  S: c.  ;  and  Mispronounced  either  like e  or  at,  as 
in  deceit ,  reign.  See.  6.  The  triphthong  eau  is  pronoun¬ 
ced  like  0,  in  beau  and  jet  d’eau  ;  and  ten  founds  like  u 
in  lieu,  adieu.  See.  7.  The  found  of  c  is  hard  before  the 
vowels  a,  0,  u,  as  in  cal!,  cold,  cup.  See. ;  alfo  fometimes 
before  h,  as  in  chart,  cold,  See.  ;  and  before  /  and  r,  as 
in  clear ,  creep,  See.  It  is  otherwife  generally  foft,  as  in 
city,  cell ,  cyder,  child.  Sc c.  8.  In  French  words  ch  is 

founded  like  fly,  as  in  chagreen,  machine  ;  and  fometimes 
like  qu,  as  in  choir.  9.  The  found  of  g  is  hard  before 
a,  0,  u,  l,  r,  as  in  gall,  go,  gum,  glean,  gnjpe;  alfo  before 
ui,  as  in  guilt,  guild,  See.  ;  and  before  h,  as  in  ghojl ; 
fometimes  before  i,  as  in  gibbous,  gibberijh .  It  is  alfo 

generally  hard  before  e,  as  in  get,  geld.  See. ;  but  foft  in 
many  words  derived  from  the  Greek  and  Latin,  as  in 
geometry ,  genealogy,  genus,  See.  Two  gg  are  always  hard, 
as  in  dagger ,  See.  The  found  of  g,  when  foft,  is  like 
that  of  j.  10.  In  any  part  of  a  word ,  ph  founds  like  f, 

as  in  phi lofophy.  See.  11.  The  found  of  qu,  at  the  end 
of  French  words,  is  like  k,  as  in  rifque,  &c.  12.  The 

fyllables  ti  and  ci ,  if  followed  by  a  vowel,  found  like  ft 
or  fhi  ;  as  in  jittion,  logician,  See.  13.  When  cc  occurs 
before  i,  the  fil'd  is  hard  and  the  latter  is  foft ;  as  in 
flaccid,  Sec  14.  The  letter  p  is  not  pronounced  at  the 
beginning  of  fyllables  before  f  and  t  ;  as  in  pfahn,.pt ar¬ 
mies,  See .  As  to  other  peculiarities,  regarding  the  pro¬ 
nunciation  of  fmgle  letters,  many  of  them  have  been  ta-  1 
ken  notice  of  at  the  beginning  of  each,  in  the  courfe  of 
this ’work. 

But  it  k  not  enough  to  know  the  juft  pronunciation 
of  fingle  letters,,  but  alfo  of  words  :  in  order  to  which, 
the  accenting  of  words  ought  to  be  well  tmderftood  ; 
fince  nothing  is  more  harfh  and  difagreeabte  to  the  ear, 
than  to  hear  a  perfon  fpeak  or  read  with  wrong  ac¬ 
cents.  And  indeed  in  Englifh  the  fame  word  is  often 

^  both. 
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both  a  noun  and  a  verb,  diftmguiftved  only  by  the  ac¬ 
cent,  which  is  on  the  firft  fyllable  of  tlw  noun,  and  on 
the  laft  of  the  verb  ;  as  ferment  and  ferment;  record  and 
record,  See.  We  are  to  obferve  alfo,  that  in  order  to  a 
juft  expreffion  of  words,  fome  require  only  a  Angle  ac¬ 
cent  on  the  fyllable,  as  in  torment,  &c.  ;  but  in ’others 
it  (hould  be  marked  double,  as  in  an)  mat,  becaufe  it  is 
pronounced  as  if  the  letter  was  wrote  double,  viz.  an- 

riimaL  . 

Mr  Sheridan’s  Dictionary  will  be  found  extremely 
ufeful  as  a  directory  in  acquiring  the  pronunciation  of 
the  Englifh  language  ;  but  care  mull  be  taken  to  avoid 
his  provincial  brogue,  which  has  certainly  milled  him  in 
feveral  inftances.  Mr  Walker’s  Pronouncing  Didionary, 
lately  publilhed,  will  likewife  deferve  the  ftudent’s  at¬ 
tention.  It  is  a  work  of  great  labour  and  merit,  and 
is  highly  ufeful.  It  has  indeed  fome  faults  and  inaccu¬ 
racies,  but  it  is  notwithftanding,  in  all  probability,  the 
bed  of  the  kind. 

Pronunciation  is  alfo  ufed  for  the  fifth  and  lait 
part  of  rhetoric,  which  confifts  in  varying  and  regula¬ 
ting  rite  voice  agreeably  to  the  matter  and  words,  lo 
as  moil  effectually  to  perfuade  and  touch  the  hearers. 
See  Oratory,  Part  IV. 

PROOF,  in  law  and  logic,  is  that  degree  of  evidence 
which  carries  convi&ion  to  the  mind.  It  differs  *rom 
demonlliation,  which  is  applicable  only  to  thofe  truths 
of  which  the  contrary  is  inconceivable.  It  differs  like- 
wife  from  probability,  which  produces  for  the  moil  part 
nothing  more  than  opinion,  while  proof  produces  belief. 

See  Probability.  .  ,  _  , 

The  proof  of  crimes  was  anciently  effeaed  among 
our  anceilors  divers  ways;  viz.  by  duel  or  combat,  fire, 
water,  &c.  See  Duel  and  Ordeal.. 

Proov  if  Artillery  and  Small  Arms ,  is  a  trial  whether 
they  Hand  the  quantity  of  powder  allotted  for  that 
purpofe.  The  rule  of  the  board  of  ordnance  is,  that 
all  guns,  under  24-pounders,  he  loaded  with  powder  as 
much  as  their  ihot  weighs  ;  that  is,  a  brafs  24-poundei 
with  21  lb.  a  bTafs  32-pounder  with  26  lb.  12  oz.  and 
a  42-pounder  with  31  lb.  8  oz.  s  the  iron  24-pounder 
with  18  lb.  the  32-pounder  with  21  lb.  8  oz.  and  the 

42-pounder  with  25  lb.  .  ,  , 

The  brafs  light  field-pieces  are  proved  with  powder 
that  weighs  half  as  much  as  their  (hot,  except  the  24- 
pounder,  which  is  loaded  with  10  lb  only. 

Government  allows  1 i-  bullets  of  lead  in  the  poi 
for  the  proof  of  mufkets,  and  14.5,  or  29  1,1 
pounds,  for  fervice  ;  .  7  in  the  pound  for  the  proof  of 
carabines,  and  20  for  fervice  ;  28  in  the  pound  for  the 

lighter  confcuc- 

tion  are  proved;  then,  belides  the  common  proof,  they 
are  fired  200  or  300  times,  as  quick  as  they  can  be 

loaded  with  the  common  charge  given  m  actual  fervu-e.- 
Our  Ifoht  6-pounders  were  fired  300  times  in  3  horns 
27  minutes,  loaded  with  lib.  40*  without  receiving 

'■  »  “  try  its  goodnefs  and 

flreiiP-th.  See  Gunpowder-  .  .  ,  . 

ploorof  Camion,  is  made  to  afeertam  their  being 

well  caft  their  having  no  cavities  in  their  metal,  and, 
well  calt,  ta  8  the  effort  Gf  their 

m  a  word,  their  being  UL  .  c  ,  •  • 

charo-e  of  powder.  In  making  this  pi 00.,  the  piece  is 
laid  “upon  die  ground,  fupported  only  by  a  p.ece  of 


werad  in  the  middle,  of  about  5  or  6  inches  thick,  to* 
raife  the  muzzle  a  little  ;  and  then  the  piece  is  fired 
againft  a  folid  butt  of  earth. 

Tools  ufed  in  the  Proof  of  Cannon  are  as  follow  : 

Searcher ,  an  iron  focket  with  branches,  from  4  to  8 
in  number,  bending  outwards  a  little,  with  fmall  points 
at  their  ends  :  to  this  focket  is  fixed  a  wooden  handle, 
from  8  to  12  feet  long,  and  li  inch  in  diameter.  This 
fearcher  is  introduced  into  the  gun  after  each  firing^ 
and  turned  gently  round  to  difeover  the  cavities  with¬ 
in  :  if  any  are  found,  they  are  marked  on  the  outlide 
with  chalk  ;  and  then  the 

Searcher  with  one  point  is  introduced  :  about  which 
point  a  mixture  of  wax  and  tallow  is  put,  to  take  the 
impreffion  of  the  holes  ;  and  if  any  are  found  of  one- 
fourth  of  an  inch  deep,  or  of  any  confiderable  length, 
the  gun  is  rejected  as  unferviceable  to  the  government. 

Reliever,  is  an  iron  ring  fixed  to  a  handle,  by  means 
of  a  focket,  fo  as  to  be  at  right  angles;  it  ferves  to  dif- 
engage  the  firft  fearcher,  when  any  of  its  points  are  re¬ 
tained  in  a  hole,  and  cannot  otherwife  be  got  out. 
When  guns  are  rejected  by  the  proof-mafters,  they  or¬ 
der  them  to  be  marked  X  thus,  which  the  contractors 
generally  alter  IV P  thus  ;  and  after  fuch  alteration,, 
difpofe  of  them  to  foreign  powers  for  Woolwich  proof 

The  moft  curious  inftruinent  for  finding  the  princi¬ 
pal  defets  in  pieces  of  artillery,  was  lately  invented  by 
lieutenant-general  Defaguliers,  of  the  royal  regiment 
of  artillery.  This  inftrument,  grounded  on  the  trueft' 
mechanical  principles,  is  no  fooner  introduced  into  the 
hollow  cylinder  of  the  gun,  than  it  difeovers  its  defeds, 
and  more  particularly  that  of  the  piece  not  being  truly 
bored  ;  which  is  a  very  important  one,  and  to  which 
moft  of  the  difafters  happening  to  pieces  of  artillery 
are  in  a  great  meafure  to  be  imputed;  for,  when  a  gun 
is  not  truly  bored,  the  moft  expert  artillerift  will  not  be 
able  to  make  a  good  fhot. 

Proof  of  Mortars  and  Howitzers ,  is  made  to  afeer- 
tain  their  being  weft  call,  and  of  ftrength  to  refill  the 
effort  of  their  charge.  For  this  purpofe  the  mortar  or 
howitzer  is  placed  upon  the  ground,  with  fome  part  o 
their  trunnions  or  breech  funk  below  the  furface,  and 
reft  in  g  on  wooden  billets,  at  an  elevation  of  about  70 
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degrees.  n  ,.r 

The  mirror  is-  generally  the  only  inftrument  to  dii- 
cover  the  defetds  in  mortars  and  howitzers.  In  order 
to  ufe  it,  the  fun  muft  (hine;  the  breech  muft  be  placed, 
towards  the  fun,  and  the  glafs  over-againft  the  mouth- 
of  the  piece  :  it  illuminates  the  bore  and  chamber  iulh- 
ciently  to  difeover  the  flaws  in  it.  „ 

Proof  of  Foreign  Brafs- Artillery,  ift,  The  Pruffians.. 
Their  battering-train  and  garrifon  aitillery  are.  proved 
with  a  quantity  of  powder  equal  to-i  the  weight  of. 
the  (hot,  and  fired  75  rounds  as  faft  as  in  real  fervice 
that  is,  2  or  3  rounds  in- a  minute  Their  light  field- 
train,  from  a  12-pounder  upwards,  are  proved  with  a- 
quantity  of  powder  =  i-3d  of  the  weight  of  the  (hot, 

and  fired  150  rounds,  at  3  or  4  rounds  in  a 1  minute.- 

From  a  12-pounder  downwards,  are  proved  with  a  qnan- 

tity  of  powder  =  1-5*  of  the  (hot’s  weight,  and  hred 
A  rounds,  at  5  or  6  rounds  each-  minute,  properly, 
lounged  and  loaded.  Their  mortars  are  proved  with- 
the  chambers  full  ot  powder,  and  the  (hells  loaded.  Three- 
rounds  are  fired  as  quick  as  poffible. 

2d  The  Dutch  prove  all  their  artillery  by  finng?, 
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Pmof.  prirli  ni eee  c  time* :  the  two  firft  rounds  with  a  quan-  even  of  the  common  mallow  has  been  found  to  be  no  r«e 


Prepaga.  t;ty  0f  p0Wder  =  2-3^9  of  the  weight  of  the  (hot  i  and 
r  ti°n'  the  three  lad  rounds  with  a  quantity  of  powder  =  4  the 
weight  of  the  ffot. 

3d,  The  French  the  fame  as  the  Dutch. 

Proof,  in  brandy  and  other  fpirituous  liquors,  is  a 
little  white  lather  which  appears  on  the  top  of  ^  the  li¬ 
quor  when  poured  into  a  glafs.  This  lather,  as  it  dimi- 
niffes,  forms  itfelf  into  a  circle  called  by  the  French  the 
chapelet ,  and  by  the  Engliff  the  bead  or  bubble . 

N:cholAj  Proofs  of  Prints,  were  anciently  a  few  knpreflions 
LJfe  of  Ho-  taken  off  in  the  courfe  of  an  engraver’s  procefs.  He 
garth*  proved  a  plate  in  different  {fates,  that  he  might  afcer- 
tain  how  far  his  labours  had  been  fuccefsful,  and  when 
they  were  complete.  The  excellence  of  fuch  early  im- 
preffions,  worked  with  care,  and  under  the  artift’s  eye, 
occafioning  them  to  be  greedily  fought  after,  and  libe¬ 
rally  paid  for,  it  has  been  cuftomary  among  our  modem 
printfellers  to  take  off  a  number  of  them,  amounting, 
perhaps  to  hundreds,  from  every  plate  of  ccufiderable 
value  ;  and  yet  their  want  of  rarenefs  lias  by  no  means 
abated  their  price.  On  retouching  a  plate,  it  has  been 
alfo  ufual,  among  the  fame  conlcientious  fraternity,  t© 
cover  the  infeription,  which  was  immediately  added  af¬ 
ter  the  lirft  proofs  were  obtained,  with  flips  of  paper, 
that  a  number  of  fecondary  proofs  might  alfo  be  crea¬ 
ted. 

Proof,  in  the  fugar  trade.  See  Sugar. 

Proofs,  in  printing.  See  Printing,  p.  5^4»  col.  2. 
PROPAGATION,  the  a&  of  multiplying  the  kind. 
See  Generation. 

Propagation'  cf  Plants.  The  moff  natural  and  the 
moil  univerfal  way  of  propagating  plants  is  by  feeds. 
See  Plants,  and  Natural  History,  p.  654.  But 
they  may  alfo  be  propagated  by  Jets,  pieces ,  or  cuttings, 
taken  from  the  parent  plant.  Willows  are  very  eafrly 
propagated  by  fets fuch  as  rife  to  be  confiderable  tim¬ 
ber  trees  being  raifed  from  fets  7  or  8  feet  long,  (harp- 
ened  at  their  larger  ends,  which  are  thrufl  irfto  the  ground 
by  the  iides  of  ditches,  on  the  banks  of  rivers,  or  in 
any  moift  foil.  The  fallow  trees  are  raifed  from  fets  only 
3  feet  long.  The  plane  tree,  mint,  &c.  may  be  propa¬ 
gated  in  the  fame  way.  In  providing  the  flips,  fprigs, 
or  cuttings,  however,  care  muff  be  taken  to  cut  ofi  fuch 
branches  as  have  knots  or  joints  2  or  3  inches  beneath 
them  ;  fmall  top  fprigs  of  2  or  3  years  growth  are  the 
beft  for  this  operation.  Plants  are  alfo  propagated  by 
parting  their  roots,  each  part  of  which,  properly  mana¬ 
ged,  fends  out  freff  roots.  Another  mode  of  propaga¬ 
ting  plants  is  by  layering  or  laying  the  tops  of  the 
branches  in  the  ground. 

The  method  of  layering  is  this  :  Dig  a  ring-trench 
round  the  llool,  of  a  depth  fuitable  to  the  nature  of  the 
plant ;  and  having  pitched  upon  the  fhoots  to  be  layer¬ 
ed,  bend  them  to  the  bottom  of  the  trench  (either  with 
or  without  piaffing,  as  maybe  found  moff  convenient), 
and  there  peg  them  faff  ;  or,  putting  fome  mould  upon 
them,  tread  them  hard  enough  to  prevent  their  fpring- 
ing  up  again — fill  in  the  mould — place  the  top  of  the 
layer  in  an  upright  pofture,  treading  the  mould  hard 
behind  it ;  and  cut  it  carefully  off  above  the  firfl,  fe- 
cond,  or  third  eye.  Plants  are  alfo  propagated  by  their 
bulbs. 

The  number  of  vegetables'  that  may  be  propagated 
from  an  individual  is  very  remarkable,  efpecially  in  the 
moff  minute  plants.  The  annual  produCl  of  one  feed 


lefs  than  200,000  ;  but  it  has  been  iince  proved,  Dy  a  p  "  4  rr 

flri<ff  examination  into  the  more  minute  parts  of  the  ve- - 

getable  world,  that  fo  defpifed  a  plant  as  the  common 
wall  mofs  produces  a  much  more  numerous  offspring. 

In  one  of  the  little  heads  of  this  plant  there  have  been 
counted  13824  feeds.  Now  allotting  to  a  root  of  this 
plant  eight  branches,  and  to  each  branch  fix  heads,  which 
appears  to  be  a  very  moderate  computation,  the  pro¬ 
duce  of  one  feed  is  6  X 1 3824=  82944;  and  8  X  82944, 
gives  663,552  feeds  as  the  annual  produce  of  one  feed, 
and  that  fo  fmall  that  13824  of  them  are  contained  in 
a*capfule,  whofe  length  is  but  one  ninth. of  an. inch,  its 
diameter  but  one  23d  of  an  inch,  and  its  weight  but 
the  1 3th  part  of  a  grain. 

For  the  propagation  or  culture  of  particular  plants, 
fee  Agriculture,  Part  II.  fe£t.  3.  p.  288.  and  Hus-  L 

EANDRY. 

PROPER,  fomething  natural  and  effentially  belong¬ 
ing  to  any  thing. 

PROPERTIUS  (Sextus  Aurelius),  a  celebrated 
Latin  poet,  born  at  Mevania,  a  city  of  Umbria,  now 
called  Bevagna,  in  the  duchy  of  Spoletto.  He  went  to 
Rome  after  the  death  of  his  father,  a  Roman  knight, 
who  had  been  put  to  death  by  order  of  Auguflus,  for 
having  followed  Antony’s  party  during  the  triumvirate. 

Propertius  in  a  ffort  time  acquired  great  reputation  by 
his  wit  and  abilities,  and  had  a  confiderabie  {hare  in  the. 
efteem  of  Maecenas  and  Cornelius  Gallus.  He  had  alfo 
Ovid,  Tibullus,  Baffus,  and  the  other  ingenious  men  of 
his  time,  for  his  friends.  He  died  at  Rome  19  B.  C. 

He  is  printed  with  almoft  all  the  editions  of  Tibullus 
and  Catullus :  but  the  belt  edition  of  him  is  that 
which  was  given  feparately  by  Janus  Brouckhufius  at 
Amfterdam,  1702,  in  4to,  and  again  in  1714,  4to.  cum 
curb  fecundis  ejufdem .  We  have  four  books  of  his  Ele¬ 
gies  or  Amours  with  a  lady  called  Hojiia,  or  Hojiilia, 
to  whom  he  gave  the  name  of  Cynthia .  . 

PROPERTY,  in  a  general  fenfe,  is  a  particular  vir¬ 
tue  or  quality  which  nature  has  bellowed  on  fome  things 
exclufive  of  all  others  :  thus,  colour  is  a  property  of 
light ;  extenfion,  figure,  divifibility,  and  impenetrabili¬ 
ty,  are  properties  of  body.  #  #  r 

Property,  in  law,  is  deferibed  to  be  the  higheft  right  Defimciotu 
which  a  perfon  has  or  can  have  to  any  thing. 

There  is  nothing  which  fo  generally  ftrikes  the  ima¬ 
gination,  and  engages  the  affections  of  mankind,  as  the 
right  of  property  ;  or  that  foie  and  defpotic^  dominion 
which  one  man  claims  and  exercifes  over  certain  external 
things  of  the  world,  in  total  exclufion  of  the  right  of  any  a 
other  individual  in  the  univerfe.  A«d  yet  there  are  ve-The  0,^ 
ry  few  that  will  give  themfelves  the  trouble  to  confider^  ^'^ 
the  original  and  foundation  of  this  right.  Pleafed  t0 

we  are  with  the  poffeffon,  we  feem  afraid  to  look  backpropCrty 
to  the  means  by  which  it  was  acquired,  as  if  fearful  of  a<n  genc- 
fome  defeCt  in  our  title  ;  or  at  beft  we  reft  fatisfied  | 

the  deciiion  of  the  laws  in  our  favour,  without  examin¬ 
ing  the  reafon  or  authority  upon  which  thofe  laws  have 
been  built.  We  think  it  enough  that  our  title  is  deri¬ 
ved  by  the  grant  of  the  former  proprietor,  by  defeent 
from  our  anceflors,  or  by  the  laft  will  and  teftament  of 
the  dying  owner  :  not  caring  to  refleCl,  that  (accurate¬ 
ly  and  flri&ly  fpeaking)  there  is  no  foundat  on  in  na¬ 
ture  or  in  natural  law,  why  a  fet  of  words  upon  parch- 
ment  ff  ould.  convey  the  dominion  of  land  ;  why  the  fon 
ffould  have  a  right  to  exclude  his  fellow-creatures  from 

a  de- 
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fdpcrty.  a  determinate  fpot  of  ground,  becaufe  his  father  had 
done  fo  before  him  ;  or  why  the  occupier  of  a  particu¬ 
lar  field  or  of  a  jewel,  when  lying  on  his  death-bed  and 
no  longer  able  to  maintain  pofieffion,  fhould  be  entitled 
to  tell  the  reft  of  the  world  which  of  them  fhould  enjoy 
it  after  him.  Thefe  inquiries,  it  rriuft  be  owned,  would 
be  ufelefs  and  even  troublefome  in  common  life.  It  is 
well  if  the  mafs  of  mankind  will  obey  the  laws  when 
made,  without  feminizing  too  nicely  into  the  reafons 
of  making  them.  But  when  law  is  to  he  confidered 
not  only  as  a  matter  of  practice,  but  alfo  as  a  rational 
feience,  it  cannot  be  improper  or  ufelefs  to  examine 
more  deeply  the  rudiments  and  grounds  of  thefe  pofitive 
3  conftitutions  of  fociety. 

'his  ri^ht  In  the  beginning  of  the  world,  we  are  informed  by 
rifes  from  jj0]y  wrjtj  that  the  all-bountiful  Creator  gave  to  man 
d,vme  «  dominion  over  all  the  earth  ;  and  over  the  fifh  of  the 
“  fea,  and  over  the  fowl  of  the  air,  and  over  every  li- 
“  ving  thing  that  moveth  upon  the  earth.”  This  is  the 
only  true  and  folid  foundation  of  man’s  dominion  over 
external  things,  whatever  airy  metaphyiical  notions  may 
have  been  ftarted  by  fanciful  writers  upon  this  fubjed. 
The  earth,  therefore,  and  all  things  therein,  are  the  ge¬ 
neral  property  of  all  mankind,  exclufive  of  other  beings, 
from  the  immediate  gift  of  the  Creator.  And,  while 
the  earth  continued  thinly  inhabited,  it  is  reafonable  to 
fuppofe,  that  all  was  in  common  among  them,  and  that 
every  one  took  from  the  public  flock  to  his  own  ufe  fuch 
things  as  his  immediate  necefftties  required. 

Thefe  general  notions  of  property  were  then  fufficient 
|9f  property  to  anfwer  all  the  purpofes  of  human  life;  and  might  per- 
in  (he  early  hapsftill  have  anfwered  them, had  it  been  poflible for  man- 

world. 
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kind  to  have  remained  in  a  ftate  of  primaeval  fimplicity: 
as  may  be  colleded  from  the  manners  of  many  Ameri¬ 
can  nations,  when  firft  difeovered  by  the  Europeans  ; 
and  from  the  ancient  method  of  living  among  the  firft 
Europeans  themfelves,  if  we  may  credit  either  the  me¬ 
morials  of  them  preferved  in  the  golden  age  of  the  poets, 
or  the  uniform  accounts  given  by-  hiftorians  of  thole 
times  wherein  erant  omnia  communia  et  indlvifa  omnibus , 
ve/uti  unum  cun  fits  patrimonium  cjfit.  Not  that  this  com¬ 
munion  of  goods  feems  ever  to  have  been  applicable, 
even  in  the  earlieft  ages,  to  aught  but  the  JubJiance  of 
the  thing  ;  nor  could  it  be  extenaed  to  the  ufe  of  it. 
For,  by  the  law  of  nature  and  reafon,  he  who  firft  began 
to  ufe  it,  acquired  therein  a  kind  of  tranfient  property, 
that  lafted  fo  long  as  he  was  ufing  it,  and  no  longer  : 
or,  to  fpeak  with  greater  precificn,  the  right  of  pofief- 
fion  continued  for  the  fame  time  only  that  the  aft  of  pof- 
fellion  lafted.  Thus  the  ground  was  in  common,  and 
no  part  of  it  was  the  permanent  property  of  any  man  m 
particular ;  yet  whoever  was  fo  the  occupation  of  any 
determinate  fpot  of  it,  for  reft,  for  fhtide,  or  the  like, 
acquired  for  the  time  a  fort  of  ownerfhip,  from  which 
it  would  have  been  unjuft,  and  contrary  to  the  Jaw  of 
nature,  to  have  driven  him  by  force  ;  but  the  inftant 
that  he  quitted  the  ufe  or  occupation  of  it,  another  might 
feize  it  without  injuftice-  Thus  alfo  a  wne  or  other 
tree  might  be  faid  to  be  in  common,  as  all  were  equal¬ 
ly  entitled  to  its  produce;  and  yet  any  pnvate  indivi¬ 
dual  might  gain  the  foie  property  of  the  fruit,  which  he 
had  gathered  for  his  own  repaft.  A  dodnne  well  illu- 
ft  rated  by  Cicero,  who  compares  the  world  to  a  great 
theatre,  which  is  common  to.  the  public,  and  yet  the 
place  which  any  man  has  taken  is  for  the  time  hia  ow  n. 


But  when  mankind  increafed  in  number,  craft,  and  Property* 
ambition,  it  became  neceftary  to  entertain  conceptions 
of  more  permanent  dominion  ;  and  to  appropriate  to  in-  e*f  pcr- 
dividuals,  not  the  immediate  ufe  only,  but  the  very  mane nt  pro- 
fubjlance  of  the  thing  to  be  ufed  :  other  wife  inmime- perty  in  va- 
rable  tumults  muft  have  arifen,  and  the  good  order  ofr*0U6t^nSs* 
the  world  been  continually  broken  and  difturbed,  while 
a  variety  of  perfons  were  ftriving  who  fhould  get  the 
firft  occupation  of  the  fame  thing,  or  difputing  which 
of  them  had  adually  gained  it.  As  human  life  alfo 
grew  more  and  more  refined,  abundance  of  convenient 
cies  wrere  deviled  to  render  it  more  eafy,  commodious, 
and  agreeable  ;  as  habitations  fqr  fhelter  andfafety,  and 
raiment  for  warmth  and  decency.  But  no  man  would 
be  at  the  trouble  to  provide  either,  fo  long  as  he  had 
only  an  ufufruduary  property  in  them,  which  was  to 
ceafe  the  inftant  that  he  quitted  poffeffion  ; — if,  as  foort 
as  he  walked  out  of  his  tent,  or  pulled  off  his  gar¬ 
ment,  the  next  ftranger  who  came  by  would  have  a 
right  to  inhabit  the  one  and  to  wear  the  other.  In 
cafe  of  habitations  in  particular,  it  was  natural  to 
obferve,  that  even  the  brute  creation,  to  whom  eve¬ 
ry  thing  elfe  was  in  common,  maintained  a  permanent 
property  in  their  dwellings,  efpecially  for  the  protec¬ 
tion  of  their  young  ;  that  the  birds  of  the  air  had  nefts, 
and  the  beafts  of  the  field  had  caverns,  the  invalion  of 
which  they  efteemed  a  very  fiagrant  injuftice,  and.  would 
facrifice  their  lives  to  preferve  them.  '  Hence  a  property 
was  foon  eftablifhedin  every  man’s  houfe  and  home-ftall; 
which  feem  to  have  been  originally  mere  temporary  huts 
or  moveable  cabins,  fuited  to  the  defign  of  Providence 
for  more  fpeedily  peopling  the  earth,  and  fuited  to  the 
wandering  life  of  their  owners,  before  any  extenfive 
property  in  the  foil  or  ground  was  eftablilhed.  And 
there  can  be  no  doubt,  but  that  moveables  of  every  kind 
became  fooner  appropriated  than  the  permanent  fubftan- 
tial  foil :  partly  becaufe  they  were  more  fufceptible  of 
a  long  occupancy,  which  might  be  continued  for  months 
together  without  any  fenfible  interruption,  and  at.  length 
by  ufage  ripen  into  an  eftablifiied  right ;  but  principal¬ 
ly  becaufe  few  of  them  could  be  fit  for  ufe,  till  impro¬ 
ved  and  ’meliorated  by  the  bodily  labour  of  the  occu- 
whicb  bodily  labour,  bellowed  upon  any  fub- 


pant ;  ,  _ 

jed  which  before  lay  in  common  to  all  men,  is  univer- 
fally  allowed  to  give  the  faireft  and  moft  reafonable  title 
to  an  exclufive  property  therein.  .  '6' 

The  article  of  food  was  a  more  immediate  call,  and  \ ,  food  * 
therefore  a  more  early  confickration.  Such  as  were  not  and  other 
contented  with  the  fpontaneous  prod  ud  of  the  earth 
fought  for  a  more  folid  refrefhment  in  the  fkih  of  beafts, aruc 
which  they  obtained  by  hunting.  But  the  frequent  dif- 
appointments  incident  to  that  method  of  proviiion  indu¬ 
ced  them  to  gather  together  fuch  animals  as  were  of  a 
more  tame  and  fequaeious  nat  ure  ;  and  to  eftablifh  a  per¬ 
manent  property  in  their  docks  and  herds,  in  order  to 
fuftain  themfelves  in  a  lefs  precarious  manner,  partly  by 
the  milk  of  their  dams,  and  partly  by  the  ftefh  of  the 
young.  The  fupport  of  thefe  their  cattle  made  the  ar¬ 
ticle  of  water  alfo  a  very  important  point.  And  there- 
fore  the  book  of  Genefis  (the  moft  venerable  monument  Natl/rc  0f 
of  antiquity,  confidered  merely  with' a  view  to  hiftory)  patriarchal^ 
will  furnifh  us  with  frequent  inftancesof  violent  conten- property- 
tions  concerning  wells  ;  the  exclufive  property  of  which 
appears  toliave  been  eilablifhed  in  the  firft  digger  or  occu¬ 
pant,  even  in  fuch  places  where  the  ground,  and  herbage. 
r  remained; 
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.  .  ,  _ _  T1„.,  ....  find  Abraham,  of  a  more  permanent  property  in  the  foil  than  had  hi-  PnycrtT. 

,he'“ bJ  ,c--M  ’ . . . — 
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the  country  of  Abimelech,  and  exa&ing  an  oath  for  ms 
fecurity,  “  becaufe  he  had  digged  that  well*'  And 
Jfaac,  about  90  years  afterwards,  reclaimed  this  his  fa¬ 
ther’s  property  j  and,  after  much  contention  with  the 
Philiitines,  was  fuffered  to  enjoy  it  in  peace. 

All  this  while  the  foil  and  pailure  of  the  earth  re¬ 
mained  ftillin  common  as  before,  and  open  to  every  oc¬ 
cupant:  except  perhaps  in  the  neighbourhood  of  towns, 
where  the  neceffity  of  a  foie  and  exclufive  property  in 
lands  (for  the  fake  of  agriculture)  was  earlier  felt,  and 
therefore  more  readily  complied  with.  Otlienvife, when  the 
multitude  of  men  and  cattle  had  confumed  every  conve¬ 
nience  on  one  fpot  of  ground,  it  was  deemed  a  natural 
right  to  feize  upon  and  occupy  fuch  other  lands  as  would 


more  eafily  fupply  their  neceffities.  This  pra&ice  is 
Hill  retained  among  the  wild  and  uncultivated  nations 
that  have  never  been  formed  into  civil  Hates,  like  the 
Tartars  and  others  in  the  eafl  ;  where  the  climate  itfelf, 
and  the  boundlefs  extent  of  their  territory,  confpire  to 
retain  them  Hill  in  the  fame  favage  Hate  of  vagrant 
liberty,  which  iwas  univerfal  in  the  earlieft  ages,  and 
which  Tacitus  informs  us  continued  among  the  Ger¬ 
mans  till  the  decline  of  the  Romah  empire.  We  have 
alfo  a  Hriking  example  of  the  fame  kind  in  the  hifto- 
rv  of  Abraham  and  his  nephew  Lot.  When  their 
joint  fubHance  became  fo  great,  that  paHure  and  other 
convemencies  grew  fcarce,  the  natural  confequence  was, 
that  a  Hrife  arofe  between  their  fervants  ;  fo  that  it  was 
no  longer  practicable  to  dwell  together.  This  conten¬ 
tion  Ahraham  endeavoured  to  compofe  :  “  Let  there 
be  no  Hrife,  I  pray  thee,  between  thee  and  me.  Is  not 
the  whole  land  before  tliee  ?  Separate'  thyfelf,  I  pray 
thee,  from  me  ;  II  thou  wilt  take  the  left  hand,  then  I 
will  go  to  the  right ;  or  if  thou  depart  to  the  light 
hand,  then  I  will  go  to  the  left.”  This  plainly  implies 
an  acknowledged  right,  in  either,  to  occupy  whatever 
ground  he  pleafed,  that  was  not  pre-occupied  by  other 
tribes.  “  And  Lot  lifted  up  his  eyes,  and  beheld  all 
the  plain  of  Jordan,  that  it  was  well  watered  everywhere, 
even  as  the  garden  of  the  Lord.  Then  Lot  chofe  him 
all  the  plain  of  Jordan,  and  journeyed  cad  ;  and  Abra¬ 
ham  dwelt  in  the  land  of  Canaan.” 

Upon  the  fame  principle  was  founded  the  right,  of 
migration,  or  fending  colonies  to  find  out  new  habita¬ 
tions,  when  the  mother- country  was  overcharged  with 
inhabitants  ;  which  was  praClifed  as  well  by  the  Phoe¬ 
nicians  and  Greeks,  as  the  Germans,  Scythians,  and 
other  northern  people.  And,  fo.  long  as  it  was  con¬ 
fined  to  the  Hocking  and  cultivation  of  defert  uninha¬ 
bited  countries,  it  kept  ffri&ly  within  the  limits  of  the 
law  of  nature* 

-  ,  But  as  the  world  by  degrees  grew  more  populous,  it 

morertv  daily  became  more  difficult  to  find  out  new  fpots  to 
ant*  of  laws  inhabit,  without  encroaching  upon  former  occupants  ; 
refpeCting  and  by  confiandy  occupying  the  fame  individual  ipot, 
xt‘  the  fruits  of  the  earth  were  confumed,  and  its  fponta- 

neous  produce  defiroyed,  without  any  provifion  for  a 
future  fupply  or  fuccefiion.  It  therefore  became  ne- 
ceflary  to  purfue  fome  regular  method  of  providing  a 
confiant  fubfiftence  ;  and  this  neceffity  produced,  or  at 
leafi  promoted  and  encouraged,  the  art  of  agriculture. 
And  the  art  of  agriculture,  by  a  regular  connexion 
and  confequence,  introduced  and  efiabliffied  the  idea 
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M _  _  x  It  was  clear  that 

the  earth  would  not  produce  her  fruits  in  fufficient 
quantities  without  the  affifiance  of  tillage  ;  but  who 
would  be  at  the  pains  of  tilling  it,  if  another  might 
watch  an  opportunity  to  feize  upon  and  enjoy  the  pro- 
dud  of  his  indnfiry,  art,  and  labour  ?  Had  not  there¬ 
fore  a  feparate  propeity  in  lands,  as  well  as  move¬ 
ables,  been  vefied  ill  fome  individuals,  the  world  muH 
have  continued  a  forefi,  and  men  have  been  mere  ani¬ 
mals  of  prey  ;  which,  according  to  fome  philofophers, 
is  the  genuine  Hate  of  nature.  Whereas  now  (fo  gra- 
cioufiy  has  Providence  interwoven  our  duty  and  our 
liappinefs  together)  the  refnlt  of  this  very  neceffity  has 
been  the  ennobling  of  the  human  fpecies,  by  giving  it 
opportunities  of  improving  in  rational  faculties,  as  well 
as  of  exerting  its  natural.  Neceffity  begat  property  : 
and  in  order  to  infnre  that  property,  recourfe  was  had 
to  civil  fociety,  which  brought  along  with  it  a  long 
train  of  infeparable  concomitants  ;  Hates,  government, 
laws,  puniffiments,  and  the  public  exercife  of  religi¬ 
ous  duties.  Thus  conneded  together,  it  was  found 
that  a  part  only  of  fociety  was  fufficient  to  provide,  by 
their  manual  labour,  for  the  neceffary  fubfiHence  of 
all ;  and  leifure  was  given  to  others  to  cultivate  the 
human  mind,  to  invent  ufeful  arts,  and  to  lay  the  foun¬ 
dations  of  fcience.  .  4 

The  only  queflion  remaining  is,  How  this  property  Proper  tf 
became  adually  veffed ;  or  what  it  is  that  gave  a  man  acquired 
an  exclufive  right  to  retain  in  a  permanent  manner"”1^ 
that  fpecific  land  which  before  belonged  generally  tocul  y* 
every  body,  but  particularly  to  nobody  >  And  as  we 
before  observed,  that  occupancy  gave  the  right  to  the 
temporary  ufe  of  the  foil;  fo  it  is  agreed  upon  all 
hands,  that  occupancy  gave  alfo  the  original  right  to 
the  permanent  property  in  the  fubjlance  of  the  earth 
itfelf,  which  excludes  every  one  elfe  but  the  owner  from 
the  ufe  of  it.  There  is  indeed  fome  difference  among 
the  writers  on  natural  law,  concerning  the  reafon  why 
occupancy  fhould  convey  this  right,  and  inveff  one 
with  this'  abfolute  property  :  Grotius  and  Puffendorf 
infiffing,  that  this  right  of  occupancy  is  founded  upon 
a  tacit  and  implied  affent  of  all  mankind,  that  the 
firff  occupant  fhould  become  the  owner  $  and  Barbey- 
rac,  Titius,  Mr  Locke,  and'  others,  holding,  that 
there  is  no  fuch  implied  affent,  neither  is  it  neceffary 
that  there  fhould  be;  for  that  the. very  aa  of  occu¬ 
pancy,  alone,  being  a  degree  of  bodily  labour,  is  from 
a  principle  of  natural  juftice,  without  any  confent  or 
compaa,  fufficient  of  itfelf  to  gain  a  title.  A  difpute 
that  favours  too  much  of  nice  and  fcholaffic  refinement. 
However,  both  fides  agree  in  this,  that  occupancy  is 
the  thing  by  which  the  title  was  in  faa  originally 
gained  ;  every  man  feizin g  to  his  own  continued  ufe 
fuch  fpots  of  ground  as  he  found  moll  agreeable  to  his 
own  convenience,  provided  lie  found  them  unoccupied 
by  any  one  elfe.  *5* 

Property,  both  in  lands  and  moveables,  being  thus  By  what 
originally  acquired  by  the  firff  taker,  which  taking  prefervC(j 
amounts  to  a  declaration,  that  he  intends  to  appropriate  or 
the  tiling  to  liis  own  ufe,  it  remains  in  him,  by  the 
principle^  of  univerfal  law,  till  fuch  time  as  he  does 
fome  other  a  &  which  ffiows  an  intention  to  abandon 
it  ;  for  then  it  becomes,  naturally  fpeaking,  publici 
juris  once  more,  and  is  liable  to  be  again  appropria- 

5  ted 
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rrnrerty.  ted  by  the  next  oecnpant.  So  if  one  is  poflefied  of  a  vil 
;  jewel,  and  calls  it  into  the  fea  or  a  public  highway* 
this  is  fuch  an  exprefs  dereliction,  that  a  property  will 
be  veiled  in  the  firff  fortunate  finder  that  fhall  feize  it 
to  his  own  ufe.  But  if  he  hides  it  privately  in  the 
earth,  or  other  fecret  place,  and  it  is  difeovered,  the 
finder  acquires  no  property  therein  ;  for  the  owner 
hath  not  by  this  act  declared  any  intention  to  abandon 
it,  but  rather  the  contrary  ;  and  if  he  lofes  or  drops 
it  by  accident,  it  cannot  be  colleted  from  thence  that 
•  he  deligned  to  quit  the  poffeffion  ;  and  therefore  in 
fnch  cafe  the  property  Hill  remains  in  the  lofer,  who 
may  claim  it  again  of  the  finder.  And  this,  we  may 
remember,  is  the  do ‘Trine  of  the  Englilh  law  with  rela¬ 
tion  to  TREASURE-Trove. 

But  this  method,  of  one  man’s  abandoning  his  pro¬ 
perty,  and  another  feizing  the  vacant  poffeffion,  how¬ 
ever  well  founded  in  theory,  could  not  long  fubilft  in 
filed.  It  was  calculated  merely  for  the  rudiments  of 
civil  fociety,  and  necelfarily  ceafed  among  the  compli* 
cated  interells  and  artificial  refinements  of  polite  and 
eftabliftied  governments.  In  thefe  it  was  found,  that 
what  became  inconvenient  or  ufelefs  to  one  man,  was 
highly  convenient  and  ufeful  to  another ;  who  was 
ready  to  give  in  exchange*  for  it  fome  equivalent  that 
was  equally  deferable  to  the  former  proprietor.  This 
mutual  convenience  introduced  commercial  traffic,  and 
the  reciprocal  transfer  of  property  by  fale,  grant,  or 
conveyance :  whieh  may  be  confidered  either  as  a  con¬ 
tinuance  of  the  original  polfelfion  which  the  firlt  occu¬ 
lt  pant  had  ;  or  as  an  abandoning  of  the  thing  by  the 
prefent  owner,  and  an  immediate  fucceffive  oecupancy 
of  the  fame  by  the  new  proprietor.  The  voluntary  de¬ 
relid  ion  of  the  owner,  and  delivering  the  poffeffion  to 
another  individual,  amount  to  a  transfer  of  the  proper¬ 
ty  ;  the  proprietor  declaring  his  intention  no  longer  to 
occupy  the  thing  himfelf,  blit  that  his  own  right  of 
occupancy  fhall  be  veiled  in  the  new  acquirer.  Or, 
taken  in  the  other  light,  if  I  agree  to  part  with  an  acre 
of  my  land  to  Titius,  the  deed  of  conveyance  is  an  evi¬ 
dence  of  my  intending  to  abandon  the  property  ;  and 
Titius,  being  the  only  or  firft  man .  acquainted  with 
fuch  my  intention,  immediatly  fleps  in  and  feizes  the 
vacant  poffeffion  :  thus  the  confent  expreffed  by  the 
conveyance  gives  Titius  a  good  right  againflTne$  and 
poffeffion  or  occupancy  confirms  that  right  againfl  all 

the  world  befides.  . 

The  mofl  universal  and  effe&nal  way  of  abandoning 
is  by  the  death  of  the  occupant  when, 
both  the  adual  poffeffion  and  intention  of  keeping  pof- 
feffion  ceafing,  the  property,  which  is  founded  upon 
fuch  ’poffeffion  and  intention,  ought  alfo  to  ceafe  of 
conrfe.  For,  naturally  fpeaking,  the  inftant  a  man 
ceafes  to  be,  lie  ceafes  to  have  any  dominion  :  elfe,  it  he 
had  a  right  to  difpofe  of  his  acqnifitions  one  moment 


II 

How  it 
goes  on  the  property 
death  of 
Fthe  occu¬ 
pant. 


]  PRO 

fociety  :  for  then,  by  the  principles  before  efta-  Property, 
bllfiied,  the  next  immediate  occupant  would  acquire  a  — 
right  in  all  that  the  deeeafed  poffefTed.  But  as,  un¬ 
der  civilized  governments,  which  are  calculated  for  the 
peace  of  mankind,  fuch  a  conftitution  would  be  pro¬ 
ductive  of  endlefs  dillurbances,  the  univerfal  law  of 
almofl  every  nation  (which  is  a  kind  of  feeondary  law 
of  nature)  has  either  given  the  dying  perfon  a  power 
of  continuing  his  property,  by  difpofing  of  his  poffef- 
fions  by  will ;  or,  in  cafe  he  negle&s  to  difpofe  of  it, 
or  is  not  permitted  to  make  any  difpofition  at  all,  the 
municipal  law  of  the  country  then  fleps  in,  and  de¬ 
clares  who  fhall  be  the  fncceffor,  reprefeutative,  or  heir 
of  the  deeeafed  ;  that  is,  who  alone  fhall  have  a  right 
to  enter  upon  this  vacant  poffefiion,  in  order  to  avoid 
that  confufion  whieh  its  becoming  again  common 
would  occafion,  And  farther,  in  cafe  no  teftament  be 
permitted  by  the  law,  or  none  be  made,  and  no  heir 
can  be  found  fo  qualified  as  the  law  requires,  Hill,  to 
prevent  the  robufl  title  of  occupancy  from  again  taking 
place,  the  do&rine  of  efclieats  is  adopted  in  almolt 
every  country ;  whereby  the  fovereign  of  the  Hate,  and 
thofe  who  claim  under  his  authority,  are  the  ultimate 
heirs,  and  fuceeed  to  thofe  inheritances  to  which  no 
other  title  can  be  formed. 

The  right  of  inheritance,  or  defeent  to  the  children  Of  the 
and  relations  of  the  deeeafed,  feems  to  have  been  al-j^?toFni 
lowed  much  earlier  than  the  right  of  deviling  by  tefta- 
ment.  We  are  apt  to  conceive  at  the  firlt  view  that  it 
has  nature  on  its  fide ;  yet  we  often  miftake  for  na¬ 
ture  what  we  find  eftablilhed  by  long  and  inveterate 
cuftom.  It  is  certainly  a  wife  and  effe&ual,  but  clear¬ 
ly  a  political,  eflablifhment  ;  fince  the  permanent  right 
of  property,  veiled  in  the  ancellor  himfelf,  was  no 
natural \  but  merely  a  civil,  right.  It  is  true,  that  the 
tranfmiffion  of  one’s  poffeffions  to  pollerity  has  an  evi¬ 
dent  tendency  to  make  a  man  a  good  citizen  and  a  ufe¬ 
ful  member  of  fociety  :  it  fets  the  pafiions  on  the  fide 
of  duty,  and  prompts  a  man  to  deferve  well  of  the 
public,  when  he  is  fiire  that  the  reward  of  his  fervices 
will  not  die  with  himfelf,  but  be  tranfmitted  to  thofe 
with  whom  he  is  conne&ed  by  the  deareft  and  moll 
tender  affe&ions.  Yet,  reafonable  as  this  foundation 
of  the  right  of  inheritance  may  feem,  it  is  probable 
that  its  immediate  original  arofe  not  from  fpeculations 
altogether  fo  delicate  and  refined,  and,  if  not  from 
fortuitous  circumllances,  at  leall  from  a  plainer  and 
more  fimple  principle.  A  man’s  children  or  nearcll 
relations  are  ufually  about  him  on  his  death-bed,  and 
are  the  earliell  witneffes  of  his  deceafe*  They  became 
therefore  generally  the  next  immediate  occupants,  till 
at  length  in  procefs  of  time  this  frequent  ufage  ripened 
into  general  law.  And  therefore  alfo  in  the  earliell 
ages,  on  failure  of  children,  a  man’s  fervants  born  un¬ 
der  his  roof  were  allowed  to  be  his  heirs  $  being 


heritance. 


1  r  a  Al,  life  he  would  alfo  have  a  right  to  direft  mediately  on  the  fpot  when  he  died.  For  we  find  the 
bT.dr  if’,  million  of  acres  after  him  ;  which  old  patriarch  Abraham  exprefsly  declaring,  that  “  fince 
laSTJS  E™» L,  L  .  All  God  had  gived  him  no  feed,  hi,  M  <~ 


would  be  highly  abfurd  atid  inconvenient  (a) 
property  mutt  therefore  ceafe  upon  death,  confidermg 
men  as  abfolute  individuals,  and  unconnected  with  ci- 
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give 

born  in  his  houfe,  was  his  heir.” 

While  property  continued  only  for  life,  tellaments 
4  F  were 


(a)  This  right,  inconvenient  as  it  certainly  is,  the  law  of  Scotland  gives  to  every  man  over  his  real  eftate,  bjr 
•authorifing  him  to  entail  it  on  his  heirs  for  ever.  See  Law,  clxsx.  9,  10,  11.  and  Tailzie. 
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R  U  L.  t  KV  the  Dofitive  law  of  fociety.  The  pofitlve  P^r^T- 

unknown  ;  and  when  it  became  .nhe-  pea  ,  by  P ^  ^  w;th  n8  the  municipal  law  9*  * 

ri'tablejtlie  inheritance  was  long  mdefeauble,  and  the  law  ot  T  direAs  it  to  vell  m  fuel,  perfon 

,  u  1  Ur,  at  law  were  incapable  of  exclufion  by  Lngiano^  ,  _  „.,n  k„  „;il.  attended  with  certain 

children  oi  hens  »  "  j  f  foift  a  rule 


property.  were  ufelefs  and  un 


introduced  pretty  general. y-  — ^ 

“r1'  „s  if; 


regularly  made,  there  cannot  De  a  nwuuw  u* 
an4  oneVit  the  perfon  appointed :  and,  where  the  ne. 
ceLrv  requilites  are  omitted,  the  right  of  the  heir  is 
equally  ftrong  and  built  upon  as  folul  a  foundation,  as 
S  right  of  the  devifee  would  have  been,  fuppo.mg 
fnrli  reauifites  were  obferved.  4  [6 

This  was  eftabhfhea  in  ionic  e^^.v.  — —  But  after  all,  there  are  fome  few  things,  which,  not- Of  thin*, 

tl,au  in  others.  In  England,  till  modern  times  a  ^  ral  imroduftion  and  continuance ^ 

man  could  only  difpofe  of  one-tlurd  of  his  moveables  “  ®  muft  ftill  unavoidably  remain  in  common  ,  mon> 

to s&r™  & fes a&rj 

property  became  fo  univerfal  as  at  prefent.  P  elements  of  light,  air,  and  water  ;  which  a  man 

P  W  11s  therefore,  and  teftaments,  rights  of  inhcn-  - if.  ^  W.  windows.  Ins  gardens. 

Wills,  tiitrci  ,  _ 11  „f  ft™  creatures  of  the 
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turesofthe  alld  fucceffions,  are  all  of  them  creatur  his  mills,  and  other  conveniences:  Inch  alio  are  t 

“,,0the  P»”“ot  thc  '"""'kllf  Z rft o“he”f Jmof  ftock,  and  any  other  man  ha.  an 
*“?  •b'  STtfhJ’ T£  r»nd£«  in  the  pofi.  tqo.l  H^ht C< ,  K«.  *«J  «g £  a  fma.mt «  «&r 

Slfoffl..  too  In  patfi’aal  ff-  1*  '■*. ■  S 

‘‘  fucceed  to  his  children  ;  in  landed  property,  he  p  P V  Y  f bftance  .  and  which  yet  would  be  been  appt 
never  canbe  their  immediate  heir  by  any  the  remoteft  bu ’  without  a  proprietor,  had  not  the  wif-  printed. 
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removed.  At  a  m  n  .  ftraneer,  there  are  many  who  tn  .  r  ,1..  niff  in  Vns  reoreienta- 

and  leaves  his  eftate  to  a  It tang ,  >  natural  juft;ce . 


>•  his  eftat'e^to  a  ftranger,  there  are  many  who  ot  clfe  in  his  reprefenta- 

’  confder  this  proceeding  as  contrary  to  natmmljuft.ee;  &  over  .  and  authonfed  by  him,  bemgufually 

^.^sr»^5iSRns« 
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Prophecy!  Lfe  'vrItten>  or>  we  think,  can  write,  on  the  fame  fide 

i _ v — -  °*  queliion.  After  labouring  to  prove  that  it  is 

grofs  injuflice  in  any  man  to  retain  more  than  is 
abfolutely  neccffary  to  fupply  him  with  food,  clothes, 
and  fhelter,  this  zealous  reformer  ftates  an  obje&ion  to 
his  theory,  arifing  from  the  well-known  allurements  of 
lloth,  which,  if  the  accumulation  of  property  were  not 
permitted,  would  banifh  induftry  from  the  whole  world. 
The  objection  he  urges  fairly,  andanfwers  it  thus :  “  It 
may  be  obferved,  that  the  equality  for  which  we  are 
pleading  is  an  equality  that  would  fueceed  to  a  flate 
of  great  intelle&ual  improvement.  So  bold  a  revolu¬ 
tion  cannot  take  place  in  human  affairs,  till  the  general 
mind  has  been  highly  cultivated.  The  prefent  age  of 
mankind  is  greatly  enlightened  ;  but  it  is  to  be  feared 
is  net  yet  enlightened  enough.  Hafty  and  undigefted 
tumults  may  take  place  under  the  idea  of  an  equaliza¬ 
tion  of  property  ;  but  it  is  only  a  calm  and  clear  con 
vidhion  of  juftice,  of  juftice  mutually  to  be  rendered  and 
received,  of  happinefs  to  be  produced  by  the  defertion  of 
our  moft  rooted  habits ,  that  can  introduce  an  invariable  fyf- 
tem  of  this  fort.  Attempts  without  this  preparation  will 
be  produ£live  only  of  confufiou.  Their  effect  will  be  mo¬ 
mentary,  and  a  new  and  more  barbarous  inequality  wall 
fucceed.  Each  man  with  unaltered  appetite  will  watch 
his  opportunity  to  gratify  his  love  of  power,  or  his 
love  of  diftimStion,  by  ufurping  on  his  inattentive  neigh¬ 
bours.’1 

Thefe  are  juft  obfervations,  and  fuch  as  we  have  of¬ 
ten  made  to  ourfelves  on  the  various  propofed  reforma¬ 
tions  of  government.  The  illumination  which  the  au¬ 
thor  requires  before  he  would  introduce  his  abolition  of 
property,  would  conftitute  men  more  than  angels ;  for 
to  be  under  the  influence  of  no  pafiion  or  appetite,  and 
to  be  guided  in  every  adlion  by  unmixed  benevolence 
and  pure  intellect,  is  a  degree  of  perfection  which  we 
can  attribute  to  no  being  inferior  to  God.  But  it  is 
the  object  of  the  greater  part  of  this  writer’s  book  to 
prove  that  all  men  muft  arrive  at  fuch  perfection  be¬ 
fore  his  ideal  republic  can  contribute  to  their  happi¬ 
nefs  ;  and  therefore  every  one  who  is  confcious  of  be¬ 
ing  at  any  time  fw^ayed  by  paflion,  and  who  feels  that 
he  is  more  attached  to  his  wife  or  children  than  to 
ftrangers,  will  look  without  envy  to  the  prefent  inequa¬ 
lities  of  property  and  power,  if  he  be  an  intelligent  dif- 
ciple  of  Mr  Godwin. 

Literary  Property.  See  Copy- Right. 
PROPHECY  is  a  word  derived  from  and 

in  its  original  import  lignifies  the  prediction  of  future 
events- 

As  God  alone  can  perceive  with  certainty  the  future 
aCtions  of  free  agents,  and  the  remote  consequences  of 
tliofe  laws  of  nature  which  he  himfelf  eftablifhed,  pro¬ 
phecy,  when  clearly  fulfilled,  affords  the  moft  convincing 
evidence  of  an  intimate  and  fupernatural  communion 
betiveen  God  ?  and  the  ^perfon  who  uttered  the  predic¬ 
tion.  Together  with  the  power  of  working  miracles, 
it  is  indeed  the  only  evidence  Which  can  be  given  of  fuck 
a  communion.  Hence  among  the  profeffors  of  every  re¬ 
ligious  fyftem,  except  that  which  is  called  the  leligiort 
have  pTe  of  nature,  there  have  been  numbfirlefs-  pretenders  .to 
tended  to  the  gift  of  prophfecy.  The  Pagan  nations  of  antiquity 
3:’  had  their  oracles,  augurs,  and  foothfayers.  Modern 

iddlatefs  have  their  necromancers  and  diviners ;  and  the 
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The  iffc<a 

of  igno¬ 
rance  of 
human  na¬ 
ture. 


Definition. 


a 

Prophecy 
proves  a 
hpenia- 
turnl  c&m 
Tnumon 
■with  the 
Deity 


The  pro- 
ft  flu:  s  of 
ad  relkn-  ns 


Jews,  Chriflians,  and  Mahometans,  have  their  feers  and  Prophecy* 
prophets.  — — v— — 

1  he  ill-founded  pvetenfions  of  paganifm,  ancient  and 
modern,  have  been  expofed  under  various  articles  of 
this  work.  (See  Divination,  Magic,  Necroman¬ 
cy,  and  Mythology).  And  the  claims  of  the  Ara¬ 
bian  impoftor  are  examined  under  the  articles  Alco¬ 
ran  and  Mahometanism  ;  fo  that  at  prefent  we  have 
only  to  confider  the  life,  intent,  and  truth,  of  the  Jewifh 
and  Chriftian  prophecies.  4 

Previous  to  our  entering  on  this  inveftigation,  it  rnayThoe  xyor<* 
be  proper  to  obferve,  that  in  the  Seriptures  of  the 
and  New  Tcft aments,  the  fignmeation  of  the  word  pro-  nous  mean* 
phecy  is  not  always  confined  to  the  foretelling  of  fu-in^s. 
ture  events.  In  feveral  inftanees  it  is  of  the  fame  im¬ 
port  with  preaching,  and  denotes  the  faculty  of  illu- 
11  rating  and  applying  to  prefent  pra&ieal  purpofes  the 
doctrines  of  prior  revelation.  Thus  in  Nehemiah  it  is 
faid,  “  Thou  haft  appointed  prophets  to  preaeh*  and  *  ck.  vj; 
whoever  fpeaketh  unto  men  to  edification,  and  exhort  a- v  7* 
tion,  and  comfort,  is  by  St  Paul  called  a  prophet  J.  Hence  t  1  ^or* 
it  was  that  there  were  fchools  of  prophets  in  Ifrael.  ^ 
where  young  men  were  inftruCted  in  the  truths  of  re¬ 
ligion,  and  fitted  to  exhort  and  comfort  the  people. 

In  this  article,  however,  it  is  chiefly  of  importance  to 
confine  ourfelves  to  that  kind  of  prophecy  which,  in 
declaring  truths  either  pafi,  prefent,  or  future,  required 
the  immediate  infpiratiori  of  God.  $ 

Every  one  who  looks  into  the  hiflory  of  the  world  ^c’en.ce  an^ 
muft  obferve,  that  the  minds  of  men  have  from  the  be-T^^y 
ginning  been  gradually  opened  by  a  train  of  events  Hill  acquired*, 
improving  upon,  and  adding  light  to  each  other ;  as 
that  of  each  individual  is,  by  proceeding  from  the  firft 
elements  and  feeds  of  feierree,  to  more  enlarged  views* 
and  a  Hill  higher  growth.  Mankind  neither  are  nor 
ever  have  been  capable  of  entering  into  the  depths  of 
knowledge  at  once  ;  of  receiving  a  whole  fyftem  of  na- 
tuial  or  moral  truths  together;  but* muft  be  let  into 
them  by  degrees,  and  have  them  communicated  by  little 
and  little,  as  they  are  able  to  bear  it.  That  this  is  the 
cafe  with  refpedt  to  human  fcience,  is  a  fadt  which  can¬ 
not  be  queflioned  ;  and  there  is  as  little  room  to  que- 
fiion  it  with  refpedt  to  the  prog  refs  of  religious  know¬ 
ledge  among  men,  either  taken  collcdlively  or  in  eaeh 
individual.  Why  the  cafe  is  thus  in  both,  why  all  are 
not  adult  at  once  in  body  and  mind,  is  a  queftion  which 
the  religion  of  nature  is  equally  called  upon  with  reve¬ 
lation  to  anfvver.  ’  The  fact  may  not  be  eafily  account¬ 
ed  for,  but  the  reality  of  it  is  incontrovertible.  <5 

Accordingly,  the  great  objed  of  the  feveral  revela-  The  reve- 
tions  recorded  in  the  Old  Teilament  was  evidently  to 
keep  alive,  a  fenfe  of  religion  in  the  minds  of  men,  an-dTeftament 
to  train  them  By  degrees  for  the  reception  of  thofe .gradual, 
fimple  but  fublime  truths  by  which  they  were  to  be  fa- 
ved.  The  notions  which  the  early  defendants  of  A- 
dam  entertained  of  the  Supreme  Being,  and  of  the  re-' 
lation  in  which  they  flood  to  him,  were  probably  very' 
grofs  ;  and  we  fee  them  gradually  refined  by  a  feries  of 
revelations  or  prophecies,  each  in  fucceflion' more  ex¬ 
plicit  than  that' by  which  it  was  preceded,  till  the  ad¬ 
vent  of  Him  who  was-  the  way,  the  truth,  and  the  life* 
and  who  brought  to  light  life  and  immortality.  ,  ,  j 

When  a-  revelations^  lhadC  of  nny  -impdr  taht  truth  * 
the  grounds  of  which  the  mind  of  man  has  not  facub 

T  ‘  '*  *  tu*  -  -i 
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ties  to  comprehend,  that  revelation  though  undoubt-  to  do,  m  a  htera  en  e, 
edly  a  prophecy,  mnft  have  been  fo  far  from  confirm¬ 
ing  the  truth  of  revealed  religion  in  general,  that 


PRO 

is  abfolutely  impolfible. 


I  ing  the  truth  of  revealed  religion  m  genera.,  im  - 
Prophecy  J  ;  credit  itfelf,  but  by  fome  extrmfic  evi- 

always  ac-  COUiQ  110c  g  ..  Ond.  Hence  we  find 


cles 


computed  dence  that  it  came  indeed  from  God.  Hence  ne  nd 
by  mira-  Mofes,  after  It  was  revealed  to  lnm  from  the  burning 
bulh  that  he  fhould  deliver  his  countrymen  from  Egyp¬ 
tian  bondage,  replying,  “  Behold,  they  will  not  believe 
me,  nor  hearken  to  my  voice ;  for  they  will  fay,  the 
Eord  hath  not  appeared  unto  thee.  fins  ^vdation 
certainly  conftituted  him  a  prophet  to  Ifrael ;  and  there 
cannot  be  a  doubt  but  that  lie  perfectly  knew  the  d.V.ne 
i'ource  from  which  he  received  it :  but  he  very  naturally  and 
rcafonably  concluded,  that  the  children  of  Iftael  would 
not  believe  that  the  Lord  had  appeared  to  him,  unlefs 
he  could  give  them  fome  other  proof  of  this  preterna- 
tural  appearance  than  his  own  Ample  affirmation  of  its 
reality.  This  proof  he  was  immediately  enabled  to 
give,  by  having  conferred  upon  him  the  power  of  work¬ 
ing  miracles  in  confirmation  of  h.s  prophecy.  Again, 
when  Gideon  was  called  to  the  deliverance  of  Ifrael, 
the  angel  of  the  Lord  came  and  faui  unto  him,  .  l  he 
Lord  is  with  thee,  thou  mighty  man  of  valour:  go >  m this 
thy  m'mht,  and  thou  (halt  fave  Ifrael  fiom  the  hand  of  the 
Midianites.  Have  not  I  fent  thee  ?”  Here  was  a  pro¬ 
phecy  delivered  hy  the  angel  of  the  Lord  to  e“C0U™S 
Gideon’s  undertaking :  but  he,  being  probably  afraid 
of  fome  illufion  of  fenfe  or  imagination,  demanded  a 
fign  that  he  was  really  an  angel  who  talked  with  him. 
A  fign  is  accordingly  given  him,  a  miraculous  fign, 
with  which  he  is  fatisfied,  and  undertakes  the  work  ap- 

P°Fro<mhthefe  and  many  fimilar  tranfadions  recorded 
in  the  Old  Teftament,  it  appears  that  prophecy  was  never 
intended  as  evidence  of  an  original  revelation,  it 
indeed,  by  its  very  nature,  totally  unfit  for  fueh  a  pur- 
uofe  •  becaufe  it  is  impoffible,  without  fome  cxtnnfic 
-proof  of  its  divine  origin,  to  know  whether  any  pro¬ 
phecy  be  true  or  falfe,  till  the  era  arrive  at  which  it  ou  h. 
to  be  fulfilled.  When  it  is  fulhlled,  it  affords  complete 
evidence  that  he  who  uttered  it  fpake  by  the  fpir.t  of 
God,  and  that  the  dodrines  which  he  taught  of  a  re  ¬ 
gion;  nature,  were  all  either  didated  by  the  fame  fp.nt, 
or  at  lead  are  true,  and  calculated  to  dired  mankind  in 
the  way  of  their  duty . 


And  of  it- 
feif  can  be 
no  proof 
of  a  reve¬ 
lation. 
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tended  to 
yrderve  a  ke£p 


He  Prophecy. 

knew  well  that  it  was  the  great  God  of  heaven  and 
earth  who  was  fpeaking,  and  that  fuch  a  Being  was 
incapable  of  trifling  with  the  wretcliednefs  of  his  fallen 
creature.  The  fentence  denounced  upon  lmnielt  and 
his  wife  was  awful  and  fevere.  The  woman  was  doom¬ 
ed  to  forrow  in  conception ;  the  man  to  forrow  and 
travel  all  the  days  of  his  life.  The  ground  was  cur- 
fed  for  his  fake;  and  the  end  of  the  judgment  was, 

«  Duff  thou  art,  and  to  duff  thou  (halt  return.  Had 
our  firft  parents  been  thus  left,  they  muft  have  ooked 
upon  themfelves  as  rejected  by  their  Maker,  delivered 
up  to  trouble  and  forrow  in  the  world,  and  as  having  no 
hope  in  any  other.  With  fuch,  impreffions  on  their  minds 
they  could  have  retained  no  fenfe  of  religion;  for  religion, 
when  unaccompanied  by  hope,  is  a  date  of  frenzy  and 
diftraftion :  yet  it  is  certain  that  they  could  have  110 
hope  from  any  thing  exprefsly  recorded  by  Mofes,  ex¬ 
cept  what  they  might  draw  from  this  fentence  paffed 
on  their  deceiver.  Let  us  then  endeavour  to  afeertam 
what  confolation  it  could  afford  them . 

At  that  awful  jundure,  they  muft  have  been  fenhble 
that  their  fall  was  the  vidory  of  the  ferpent,  whom  by 
experience  they  had  found  to  be  an  enemy  to  God  and 
to  man.  It  could  not  therefore  but  be  fome  comfort 
to  them  to  hear  this  enemy  firft  condemned,  and  to  iee 
that,  however  lie  had  prevailed  againft  them,  lie  had 
trained  no  vidory  over  their  Maker.  By  his  condem¬ 
nation  they  were  fecured  from  thinking  that  there  was 
any  malignant  being  equal  to  the  Creator  in  power  and 
dominion  ;  an  opinion  which,  through  the  prevelancy  of 
evil,  eained  ground  in  after  times,  and  was  deftrudive 
of  all  true  religion.  The  belief  of  God’s  fupreme  do¬ 
minion  being  thus  preferved,  it  was  ftill  neceffary  to 
give  them  fuch  hopes  as  might  induce  them  to  love  as 
well  as  to  fear  him  ;  and  thefe  they  could  not  but  con¬ 
ceive  when  they  heard  from  the  mouth  of  their  Creator 
and  judge,  that  the  ferpent’s  vidoiy  was  not  complete 
even  over  themfelves;  that  they  and  their  poftenty 
ftiould  be  enabled  to  conteft  his  empire;  and  that 
though  they  were  to  fuffer  much  in  the  Itruggle,  they 
(hould  yet  finally  prevail,  bruife  the  ferpent’s  head,  an 
deliver  themfelves  from  his  power  and  dominion. 

This  prophecy  therefore  was  to  our  firft  parents  a 
light  ftiining  in  a  dark  place.  AH  that -they  could 
certainly  conclude  from  it  was,  that  their  cafe  was  not 


“  T^hccies  vouchfafed  to  the  patriot.  ^  ^  ^Wrtm^W  deliverance  from  the 

molt  early  periods  of  the  world,  were  all  "^  “led  ®  P  ^  under>  would  ;n  time  appear  ;  but  when  or 
.  ,  .  keep  alive  in  their  minds  a  fenfe  of  religion,  and  to  L  Y  wAa,  means  they  were  to  be  delivered,  they 

fenfe  of  re-  £  their  views  to  the  future  completion  of  that  nrlt  ™  " 

and  greateft  prophecy  which  was  made  to  Adam  im¬ 
mediately  on  his  fall :  but  m  order  to  fecure  ciedit  to 
thofe  prophecies  themfelves,  they  were  always  accom¬ 
pany  fome  miraculous  fign  that  they  were .indeed 
given  bv  the  God  of  truth,  and  not  the  delufions  of 


jnojig 

men 


to 

Probable 

of 

the  firft 
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fanaticifm  or  hypocrify.  Prophecy,  in J  the :  proper  fenfe 
of  the  word,  commenced  with  the  fall ;  and  the  h 
inftance  of  it  is  implied  in  the  fenK^e  denounced  upon 
the  original  deceiver  of  mankind;  P  r  d 

between  thee  and  the  woman,  and  between  thy  feed 
and  her  feed  :  It  (hall  bruife  thy  head,  and  thou  (halt 

^THs'prophecy,  .hough  o«  of  .ho 

th,.  ever  ...  delivered,  when  couMered  by  .*lf, ,« 


evil  tiicy  were  unuci,  - . —rr  '  ,  1 

where,  or  by  what  means  they  were  to  be  delivered,  they 
could  not  poflibly  underftand,  unlefs  the  matter  was 
further  revealed  to  them,  as  probably  it  was  at  the  miti- 
tution  of  facrifiee  (See  Sacrifice).  Obfcure,  how- 
ever,  as  this  promile  or  prophecy  was,  it  ferved  alter 
the  fall  as  a  foundation  for  religion, 


,  and  truft  and  con- 


fidence  towards  God  in  hopes  of  deliverance  in  time 
from  the  evils  of  difobedlence  :  and  this  appears  to  have 
been  the  foie  pnrpofe  for  which  it  was  given  and  not 
as  fome  well-meaning  though  weak  advocates  for  Ch  - 
tianity  have  imagined,  as  a  predi&ion  pointing  diretlly 

to  the  crofs  of  Chrift.  .  .  ,  , 

As  this  prophecy  was  the  firft,  fo  is  it  the  only  con. 
fiderable  one  in  which  we  have  any  concern  Lom  the 
creation  to  the  days  of  Noah.  It  was  proportioned  o 
.  * '  1 ... /n » . flip  world,  and  was  tuC 


creation  to  toe  uayo  a., -  --  x  *  , 

the  licit  tbat  ever  was  aenvertu,  »..»  v- — -j  -  ,  the  dlen  Wa'nts  and  neceffities  of  the  world,  ana  \vas  u. 

prophecy  ceedin<rly  obfcure.  That  Adam  ftiould  ha  grand  charter  of  God’s  mercy  after  the  fall.  Nature 

firft  as  fome  of  his  degenerate  fons  have  pretended  grand  chartu  had. 
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had  no  certain  help  for  finners  ;  her  rights  were  loft 
with  her  innocence.  It  was  therefore  neceffaiy  either 
to  deftroy  the  offenders,  or  to  raife  them  to  a  capacity 
of  falvation,  by  giving  them  fuch  hopes  as  might  ena¬ 
ble  them  to  exercife  a  reafonable  religion.  So  far  the 
light  of  this  prophecy  extended.  By  what  means  God 
intended  to  work  their  falvation,  he  did  not  exprefsly 
declare  :  and  who  lias  a  right  to  complain  that  he  did 
not,  or  to  prtfcribe  to  him  rules  in  difpenflng  his  mercy 
to  the  children  of  men  ? 

Upon  the  hopes  of  mercy  which  this  prophecy  gives 
in  very  general  terms,  mankind  refted  till  the  birth  of 
Noah.  At  that  period  a  new  prophecy  was  delivered 
by  Lamech,  who  foretels  that  his  fon  fhould  comfort 
them  concerning  the  work  and  toil  of  their  hands, 
44  becaufe  of  the  earth  which  the  Lord  had  curfed.”  We 
are  to  remember  that  the  curfe  pronounced  upon  the 
earth  was  part  of  the  fentence  palled  upon  our  firft  pa-  ' 
rents  ;  and  when  that  part  was  remitted,  if  it  ever  was 
remitted,  mankind  would  acquire  new  and  more  lively 
hopes  that  in  God’s  good  time  they  fhouldbe  freed  from 
the  whole.  But  it  has  been  ftiown  by  biihop  Sherlock*, 
that  this  declaration  of  Lamech’s  was  a  prediction,  that 
during  the  life  of  his  fon  the  curfe  Ihould  be  taken  off 
from  the  earth  :  and  the  fame  prelate  has  proved  with 
great  perfpicuity,  and  in  the  moft  fatisfadory  manner, 
that  this  happy  revolution  adually  took  place  after 
the  flood.  The  limits  preferibed  to  an  article  of  this 
kind  will  not  permit  us  even  to  abridge  his  arguments. 
We  fliall  only  obferve,  that  the  truth  of  his  conclufion 
is  manifeft  from  the  very  words  of  feriptnre  ;  for  when 
God  informs  Noah  of  his  defign  to  deftroy  the  world, 
he  adds,  “  But  with  thee  will  I  eftablifh  my  covenant: ” 
and  as  foon  as  the  deluge  was  over,  he  declared  that  he 
“  would  not  again  curfe  the  ground  any  more  for  man’s 
fake  ;  but  that  while  the  earth  Ihould  remain,  feed-time 
and  harveft,  and  cold  and  heat,  and  fnmmer  and  winter, 
and  day  and  night,  Ihould  not  ceafe.”  From  this  laft 
declaration  it  is  apparent  that  a  curfe  had  been  on  the 
earth,  and  that  feed-time  and  harveft  had  often  failed  ; 
that  the  curfe  was  now  taken  off ;  and  that  in  confe- 
quence  of  this  covenant,  as  it  is  called,  with  Noah  and 
his  feed  and  with  every  living  creature,  mankind  fhould 
not  henceforth  be  fubjeded  to  toil  fo  fevere  and  fo  gene¬ 
rally  fruitlefs. 

It  may  feem  furpriftng  perhaps  to  fome,  that  after  fo 
great  a  revolution  in  the  world  as  the  deluge  made, 
God  fhould  fay  nothing  to  the  remnant  of  mankind  of 
the  punifhments  and  rewards  of  another  life,  but  fhould 
make  a  new  covenant  with  them  relating  merely  to  fruit¬ 
ful  feafons  and  the  bleffmgs  of  the  earth.  But  m  the 
feriptures  we  fee  plainly  a  gradual  working  of  provi¬ 
dence  towards  the  redemption  of  the  world  from  the 
curfe  of  the  fall ;  that  the  temporal  bleffmgs  were  firit 
reftored  as  an  earneft  and  pledge  of  better  things  to 
follow ;  and  that  the  covenant  given  to  Noah  had, 
ftridly  fpeaking,  nothing  to  do  with  the  hopes  of  futuri¬ 
ty,  which  were  referved  to  be  the  matter  of  another 
covenant,  in  another  age,  and  to  be  revealed  by  him, 
whofe  province  it  was  to  44  bring  life  and  immortality 
to  light  through  the  gofpel.”  But  if  Noah  and  his 
forefathers  expected  deliverance  from  the  whole  curie  of 
the  fall,  the  aftual  deliverance  from  ono  part  ot  it  was 
a  very  good  pledge  of  a  further  deliverance  to  be  ex- 
pe&ed  in  time.  Man  himfelf  was  curfed  as  well  as  the 
ground ;  he  was  doomed  to  daft  and  fruitful  fea.ons 
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are  but  a  fmall  relief,  compared  to  the  greatnefs  of  his  Prophecy. 

lofs.  But  when  fruitful  feafons  came,  and  one  part  of 

the  curfe  was  evidently  abated,  it  gave  great  affurance 

that  the  other  fhould  not  laft  for  ever,  but  that  by 

fome  means,  (till  unknown  to  them,  they  fhould  be 

freed  from  the  whole,  and  finally  bruife  the  ferpent’s 

head,  who,  at  the  deluge,  had  lo  ieverely  bruifed  man’s 

heel. 

Upon  this  affurance:  mankind  relied  for  fome  genera¬ 
tions,  and  pradifed,  is  we  have  every  reafon  to  believe, 
a  rational  worfhip  to  the  one  God  of  the  univerfe.  At 
laft,  however,  idolatry  was  by  fome  means  or  other  in¬ 
troduced  (fee  Polytheism),  and  fpread  fo  univerfally 
through  the  world,  that  true  religion  would  in  all  pro¬ 
bability  have  entirely  failed,  had  not  God  vifibly  inter- 
pofed  to  preferve  filch  a  fenfe  of  it  as  was  neceffaiy  for 
the  accompliftment  of  his  great  defign  to  reftore  man- 
kind.  This  he  did  by  calling  Abraham  from  amidft  Promife  to 
his  idolatrous  kindred*  and  renewing  to  him  the  word  of  Abraham, 
prophecy  :  44  Get  thee  out  of  thy  country  (faid  he), 
and  from  thy  kindred,  and  from  thy  father’s  houfe, 
unto  a  land  that  I  will  fhew  thee.  And  I  will  make  of 
thee  a  great  nation,  and  I  will  blefs  thee  and  make  thy 
name  great ;  and  thou  fhalt  be  a  bleffing.  And  I  will 
blefs  them  that  blefs  thee,  and  curfe  him  that  curfcth 
thee  ;  and  in  thee  (hall  all  the  families  of  the  earth  be 
bleffed.”  Thefe  magnificent  promifes  are  feveral  times 
repeated  to  the  father  of  the  faithful  with  additional  cir- 
cumltances  of  great  importance,  fucli  as,  44  that  he  (hould 
be  multiplied  exceedingly  ;  that  he  fhould  be  a  father 
of  many  nations  ;  that  kings  fhould  come  out  of  him 
and  above  all,  that  God  would  eftablifh  an  everlajling  co¬ 
venant  with  him  and  his  feed,  to  give  him  and  them  all 
the  land  of  Cannan  for  an  everlajling  poJfe£tony  and  to  be 
their  God  99 

Upon  fuch  of  thefe  promifes  as  relate  to  tempo¬ 
ral  bleffmgs  we  need  not  dwell.  They  are  much 
of  the  fame  nature  with  thofe  which  had  been  given 
before  to  Lamech,  Noah,  Shem,  and  Japheth  ;  and  all 
the  world  knows  how  amply  and  literally  they  have 
been  fulfilled.  There  was  however  fo  little  probability 
in  nature  of  their  accomplifhment  at  the  time  when  they 
were  made,  that  we  find  the  patriarch  afking  44  Where¬ 
by  he  fhould  know  f  that  he  fhould  inherit  fuch  an  ex- 1  Genefis 
tent  of  country  ?”  And  as  the  promifes  that  he  fhould  xv*  8* 
inherit  it  were  meant  to  be  a  foundation  for  religion 
and  confidence  in  God,  a  miraculous  fign  was  given  him 
•that  they  came  indeed  from  the  fpirit  of  truth.^  This 
removed  from  his  mind  every  doubt,  and  made  him  give 
the  fullefl  credit,  not  only  to  them,  but  alfo  to  that 
other  promife,  4 4  that  in  his  feed  fhould  all  the  nations 
of  the  earth  be  bleffed.” 

What  diftind  notion  he  had  of  this  bleffing,  or  in 
what  manner  he  hoped  it  fhould  be  effected,  we  cannot 
pretend  to  fay.  44  But  that  he  underftood  it  to  be  a 
promife  of  reftoring  mankind,  and  delivering  them  from 
the  remaining  curfe  of  the  fall,  there  can  be  no  doubt. 

He  knew  that  death  had  entered  by  fin  ;  he  knew  that 
God  had  promifed  vidory  and  redemption  to  the  feed 
of  the  woman.  Upon  the  hopes  of  this  reftoration  the 
religion  of  his  anceftors  was  founded ;  and  when  God, 
from  whom  this  bleffing  on  all  men  was  expeded,  did 
exprefsly  promife  a  bleffing  on  all  men,  and  in  this  pro-? 
mife  founded  his  everlafting  covenant — what  could  Abra¬ 
ham  elfe  exped  but  the  completion  in  his  feed  of  that 
ancient  promife  and  prophecy  concerning  the  vidory 


P  R  0  ,  ,  ™  r^ft,59l  Jcks  and  ftones  and^he  rileft  reptiles ;  and  when  Prepay. 

Prophecy  to  be  obtained  by  the  woman's  feed  >  —  -«  — ^  °f  a"°ther  llfe’  and 


to  be  obtained  by  tne  woman  ,  — .  ft  d  tkey  had  no  well  grounded  hope  of  another  life 

ground  was  expiated  in  the  flood,  and  the  ■ur th  rehored  Y  fea  wkhout  God  in  the  wor  d. 
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with  a  blemng,  Wine™  -  — ^ q(  wh;ch  Qod 

exprefsly^rants  toAbmham  and  his  poflerity  partial- 
larlv  together  with  a  promife  to  bring,  by  their  means, 

I  nlw  and  further  blefimg  upon  the  whole  race  of  men 
If  we  lay  thefe  things  to  heart,  we  cannot  fuppo  e 
lefs  could  be  expefted  from  the  new  promife  or  prophe¬ 
cy  gWen  to  Abraham  than  a  deliverance  from  that  part 

So  a|ave‘  be  their  God 

for  ever.  Well  might  our  Saviour  then  tell  the  fons  of 

AhS..  .h.«  ™  Mot. .. .»« b«(h  n»»^  5 ; 

fn-rection  of  the  dead,  when  he  called  the  .Lord  tire 
God  of  Abraham,  and  the  God  of  Ifaac,  and  the  God 

Toctw/e  °f  Thefe*promifes  made  to  Abraham  were  renewed  to 
ami  Intent  Tr  1  t  •  to  the  laft  of  whom  it  was  revealed, 

i  »i«*  a  * 

To  ,'ric  bUM  in  hi.  “i  s 

“J  pnnnifel?  by 

X.  ,1  (O  .be  enrfe  of  .be  M  '1 

removed,  and  all  men  called  from  their  drift  agmn.  It 
was  enough  that  they  were  convinced  °f  faft  1  g 
neral  terms,  fince  fuch  conviclion  was  a  fufficientl ft 
dation  of  a  rational  religion  ;  and  the  defeendants  of  A- 
bvaham  had  no  other  foundation  upon  which 1 « 
their  hopes,  and  pay  a  cheerful  worftnp  to  the  God  of 


ere  m  fact  without  oou  m  me  “•  .  ,  -vVere  all 

From  this  fhort  deduction,  we  think  ourfelves  intitled  mteudfd  t9 
to  conclude,  that  the  primary  ufe  and  intent  oi  prophe-  ,.,,^ ,  alive 
cy,  under  the  various  difpenfations  of  the  Old  leita- ,  lenfe  of 
ment,  was  not,  as  is  too  often  fuppofed,  to  eftablifh  the  e  igio  . 
divine  million  of  Jefus  Chriit,  but  to  keep  alive  in  the 
minds  of  thofe  to  whom  it  was  given,  a  feme  ol  re  i- 
gion,  and  a  hope  of  future  deliverance  from  the  curie  of 
the  fall.  It  was,  in  the  expreflive  language  ol  St  Peter, 

“  a  light  that  (hone  in  a  dark  place,  unto  which  men 
did  well  to  take  heed  until  the  day  dawned  and  the  day- 
ltar  arofe  in  their  hearts.”  But  though  this i  was  cer¬ 
tainly  the  original  intent  of  prophecy  (for  Chnlt,  had 
he  never  been  foretold,  would  have  proved  himlelt  to 
be  the  Son  of  God  with  power  by  his  aflontflmg  mi¬ 
racles,  and  his  refurreftion  from  the  dead),  yet  it  can¬ 
not  be  denied,  that  a  long  feries  of  prophecies,  given 
in  different  and  far  diftant  ages,  and  having  all  their 
completion  in  the  life,  death,  and  refurreftion,  of  Jefus, 
concur  very  forcibly  with  the  evidence  of  miracles  to 
prove  that  he  was  the  feed  of  the  woman  ordained  to 
bruife  the  head  of  the  ferpent,  and  retlore  man  to  his 
forfeited  inheritance.  To  the  Jews  the  force  of  this 
evidence  mull  have  been  equal,  if  not  fupenor,  to  that 
of  miracles  themfelves  ;  and  therefore  we  find  the  A- 
poftles  and  firfl  preachers  of  the  gofpel,-  m  their  ad- 
drelfes  to  them,  conftantly  appealing  to  the  law  and  the 
prophets,  whilft  they  urged  upon  the  Gentiles  the  evi¬ 
dence  of  miracles.  *7 

In  order  to  form  aright  judgment  of  the  argument  The  pro; 
for  the  truth  of  Chriftianity  drawn  from  the  fure  word^  confl. 
of  prophecy,  we  muft  not  confider  the  prophecies  given  lered  in 
in  the  Old  Te  (lament  as  fo  many  predial' ns  only  mde- connexion. 


‘XpV&iKd  ts;sTo-„  »- 

mong  them  by  rewards  and  pumfhments  equally  diftn- 

but«3  in  m  (*. 


confronted  b7  the  objections  of  unbelievers,  it  is  eafy 
for  men  of  kifure  and  tolerable  parts  to  find  d  •fticultiefc 
in  particular  predidions,  and  in  the  application  of  them 

butea  m  mis  wuuu  ^  ^  ... - ,  made  *  wr{ters,  who  lived  many  hundred  years  ago, 

prophets  fueceeding  one  and  who  had  mauv  ancient  books  and  records  of  the 


prophets  fueceeding  one  another  pointed  uui  w  .  »  and  whu  had  many  ancient  books  and  r 

er  and  greater  clearnefs,  as  the  fuluefs  of  time  appio  -  church,  from  which  they  drew  many  paflages, 

ed,  the  perfon  who  was  to  redeem  mankind  from  the  g  fomc  ophecies  ;  whieh  books  and  records 

power  of  death  ;  by  what  means  he  was  to  wmk ^  that  ^  ^  enaWe  U3  to  underltand,  and  to  juftify 

great  redemption,  and  at  what  precifepenoahewas  applications.  But  it  is  n.t  fo  eafy  a  matter  to 

make  his  appearance  in  the  world.  By  tliefe  fuperna-  IV  ^  fuade  the  world  to  believe,  that  a  chain 

tural  interpofitions  of  divine  providence,  pnnciples  hede8  reaching  through  feveral  thouiand  years, 

of  pure  theifm  and  the  praftice  of  true  rehgton  were  ftt  d;fferent  times,  yet  manifeftly  fubfervient 

preferred  among  the  children  of  I fraei,  when  aU  o  ^  ^  ^  the  fame  adminiftraticn  of  providence  from 

nations  \^erc  funk  ill  the  grofleft  ldiilatry,  and  wallo  wed  “  Xning  to  end,  is  the  effeft  of  art  and  contrivance 
in  the  moft  abominable  vices  ;  when  the  ^-famed  E-  beJ  ?  J  ^  examining  the  feveral  prophe- 

gyptians,  Greeks,  and  Romans,  fell  down  with  adoration  and  reugi  cies 


he  fays,  “  Your  father  Abraham  rejoiced  to  fee  my  day,  and  he  faw  u  and  was  g  . 
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J^op^ecy-  cies  recorded  In  the  Old  1  eftamcnt,  we  are  rot  to  iup-  poral  peace,  or  that  Internal  and  fpirltual  peace— that  Prophecy. 

y  '  pole  that  each  of  them  exprefs/y  pointed  out  and  clear,  tranquillity  of  mind,  which  fets  a  man  at  peace  with  - v - J 

ly  chara6lerized  Jefus  Chnft.  Had  they  done  fo,  in-  God,  himfclf,  and  tlie  world.  But  whatever  the  true 
flead  of  being  a  fup port  to  religion  in  general,  the  pur-  meaning  is,  this  prophecy  does  no  more  obtrude  one 
pofe  for  which  they  were  originally  intended,  they  determinate  fenfe  upon  the  mind  fince  the  coming  of 
would  have  had  a  very  different  effect,  by  making  tliofe  Chrift  than  it  did  before.  But  then  we  fay,  the  ftate 

to  whom  they  were  given  repine  at  being  placed  under  of  the  gofpel  was  very  properly  prefigured  in  this  de- 

difpenfations  fo  very  inferior  to  that  of  the  gofpel.  We  feription,  and  is  as  properly  prefigured  in  a  hundred- 
are  therefore  to  inquire  only  whether  all  the  notices,  more  of  the  like  kind;  and  fince  they  all  agree  in  a  fair 
which,  in  general  and  often  metaphorical  terms,  God  application  to  tire  ftate  of  the  gofpel,  we  ftrongly  con. 
gave  to  the  fathers  of  his  intended  falvation,  are  perfed-  elude,  that  this  ftate  was  the  thing  foretold  under  fucli 
ly  anfwered  by  the  coming  of  Chrift  ;  and  we  fhall  find  expreftions.  So  that  the  argument  from  prophecy  for 
that  nothing  has  been  promifed  with  refped  to  that  fub-  the  truth  of  Chriftianity  does  not  reft  on  this,  that  the 
jed  which  has  not  been  performed  in  the  ampleft  man-  event  has  neeeffarily  limited  and  afeertained  the  parti- 
ner.  If  we  examine  the  prophecies  in  this  manner,  we  cuiar  fenfe  and  meaning  of  every  prophecy  ;  but  in  this, 
fhall  find  that  there  is  not  one  of  them,  which  the  A-  that  every  prophecy  has  in  a  proper  fenfe  been  completed 
poftles  have  applied  to  the  Mefllah,  that  is  not  appli-  by  the  coming  of  Chrift.  It  is  abfurd,  therefore,  to 
cable  in  a  rational  and  important  fenfe  to  fomething  in  exped  clear  and  evident  convidion  from  every  Angle 
the  birth,  life,  preaching,  death,  refurredion,  and  afeen-  prophecy  applied  to  Chrift  ;  the  evidence  muft  arife 
fton  of  Jefus  of  Nazareth ;  that  as  applied  to  him  they  from  a  view  and  comparifon  of  all  together.  ”  It  is 
are  all  confident  with  each  other  ;  and  that  though  donbtlefs  a  great  miftake  to  fuppofe  that  prophecy  was 
fome  few  of  them  may  be  applied  without  abfurdity  to  intended  folely  or  chiefly  for  their  fakes  in  whofe  time 
perfons  and  events  under  the  Jewifh  difpenfation*  Chrift  the  events  predided  are  to  happen.  What  great  ocea- 
is  the  only  perfOn  that  ever  exifted  in  whom  they  all  fion  is  there  to  lay  in  fo  long  beforehand  the  evidence 
meet  as  in  a  centre.  In  the  limits  preferibed  us,  it  is  im-  of  prophecy  to  convince  men  of  things  that  are  to  hap- 
poflible  that  vve  fhould  enter  upon  a  particular  proof  of  pen  in  their  own  times  ;  the  truth  of  which  they  may, 
this  pofition.  It  lias  been  proved  by  numberlefs  wri-  if  they  pleafe,  learn  from  their  own  fenfe3  ?  Yet  fome 
ters,  and,  with  refped  to  the  molt  important  prophecies,  people  are  apt  to  talk  as  if  they  thought  the  truth  of 
by  none  with  greater  fticcefs  than  bifhop  Sherlock  iii  his  the  events  predided  depended  very  much  on  the  evi- 
Ufe  and Intent  of  Prophecy  in  the  fever al  ages  of  the  world;  dence  of  prophecy:  they  fpeak,  for  inftance,  as  if  they 
a  work  which  we  recommend  to  our  readers  as  one  of  imagined  the  certainty  and  reality  of  our  Saviour’s  re- 
the  moft  valuable  on  the  fubjed  in  our  own  or  any  other  furredion  were  much  concerned  in  the  clearnefs  of  the 

1 8  language.  prophecies  relating  to  that  great  and  wonderful  event, 

Obje&ion  But  admitting  that  it  would  have  been  improper,  for  and  feem  to  think  that  they  are  confuting  the  truth  of 
obfcuriT  rea^ons  already  hinted  at,  to  have  given  a  clear  and  his  refurredion  when  they  are  pointing  out  the  abfur- 

ofpro^  he-  precife  defeription  of  Chrift,  and  the  Chriftian  difpen-  dity  of  the  prophecies  relating  to  it.  But  can  any  thing 
cy,  fation,  to  men  who  were  ordained  to  live  under  difpen-  be  more  abfurd  ?  For  what  ground  or  pretence  is  there 

fations  lefs  perfed,  how,  it  may  be  afked,  comes  it  to  to  inquire  whether  the  prophecies  foretelling  that  the 
pafsthat  many  of  the  prophecies  applied  by  the  writers  Meftiah  fliould  die  and  rife  again  do  truly  belong  to 
x  of  the  gofpel  to  our  Saviour  and  his  adions  are  flill  dark  Chrift,  tinlefs  we  are  firft  fatisfted  that  Chrift  died  and 
and  obfeure,  and  fo  far  from  belonging  evidently  to  him  rofe  again  ? 

and  to  him  only,  that  it  requires  much  learning  and  fa-  The  part  which  unbelievers  ought  to  take  in  this 
gacity  to  fhow  even  now  the  connedion  between  fome  queftion,  if  they  would  make  any  ufc  of  prophecy, 

19  prophecies  and  the  events?  fhould  be,  to  fliow  from  the  prophets  that  Chrift  was 

Anfwered.  In  anfwer  to  tliefe  queftions,  the  learned  prelate  juft  neceflarily  to  rife  from  the  dead  ;  and  then  to  prove 

referred  to  obferves,  “  That  the  obfeurity  of  prophecy  that  in  fad  Jefus  never  did  rife.  Here  would  be  a  plain 
does  not  arife  from  hence,  that  it  is  a  relation  or  deferip-  confequence.  But  if  they  like  not  this  method,  they 
tion  of  fomething  future  ;  for  it  is  as  eafy  to  fpeak  of  ought  to  let  tlie  prophecies  alone  ;  for  if  Chrift  did  not 
things  future  plainly,  and  intelligibly,  as  it  is  of  things  rife,,  there  is  no  harm  done  though  the  prophets  have 
p aft  or  prefent.  It  is  not,  therefore,  of  the  nature  of  not  foretold  it.  And  if  they  allow  the  refurredion  of 
prophecy  to  be  obfeure;  for  it  may  eafily  be  made,  Chrift,  what  do  they  gain  by  diferediting  the  prophets? 
when  he  who  gives  it  thinks  fit,  as  pV’n  as  hiftory.  On  The  event  will  be  what  it  is,  let  the  prophecies  be  what 
the  other  fide,  a  figurative  and  dark  defeription  of  a  they  will. 

future  event  will  be  figurative  and  dark  ftill  when  the  Thefe  conliderations  fliow  how  far  the  gofpel  is  necef- 
event  happens  ;  and  confequently  will  have  all  the  ob-  far'dy  concerned  in  prophetical  evidence,  and  how  clear 
feurity  of  a  figurative  and  dark  defeription  as  well  after  the  prophecies  fliould  be.  Chrift  claims  to  be  the  per- 
as  ^be  fore  the  event.  The  prophet'  Ifaiah  deferibes  the  fon  foretold  in  the  law  and  the  prophets  ;  and  as  truth 
peace  of  Chrift’ s  kingdom  in  the  following  manner  :  muft  ever  be  confident  with  itfelf,  this  claim  muft;  be 
‘  The  wolf  fhall  dwelf  with  the  lamb,  and  the  leopard  true  as  well  as  all  others.  This  is  the  part  then  to  be 
fhall  lie  down  with  the  kid,  and  the  calf  and  the  young  tiled  on  the  evidence  of  prophecy  :  Is  Chrift  that  per-  - 
lion,  and  the  fading,  together,  and  a  little  child  fliall  fon  deferibed  and  foretold  under  the  Old  Teft ament  or 
lead  them.’  Nobody,  fome  modern  Jews  excepted,  not?  Whether  all  the  prophecies  relating  to  him  be  plain 
ever  underftood  this  literally  ;  nor  can  it  now  be  life -  or  not  plain,  it  matters  little  ;  the  fingle  queftion  is9 
rally  applied  to  the  ftate  of  the  gofpel.  It  was  and  is  Are  there  enough  plain  to  fhow  us  that  Chrift  is  the 
capable  of  different  interpretations ;  it  may  mean  tern-  perfon  foretold  under  the^Old  rleftament  ?  If  there  be*  . 
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Prophecy  ve  are  at  an  end  of  our  inquiry,  and  want  no  farther 

' - -v -  help  from  prophecy  ;  efpecially  fince  we  have  fcen  the 

day  dawn  and  enjoyed  the  marvellous  light  ol  the  gofpel 

Objection*  ^ut  fo  unreafonable  are  unbelievers,  that  whilft  fome 
lVoin  the  f  them  ob:eatothe  obfeurity  of  the  prophecies,  o- 
f  >irenrro  thers  have  reje&ed  them  altogether  on  account  of  their 
pi.eues,  clearnefs,  pretending  that  they  are  luftones  and  not 
•predi&ions.  The  prophecies  againft  which  this  objec¬ 
tion  has  been  chiefly  urged  are  thofe  of  Daniel,  which 
were  f lift  called  in  queftion  by  the  famous  Porphyry. 

He  affirmed  that  they  were  not  compofed  by  Daniel, 
whofe  name  they  bear,  but  by  fome  author  who  lived 
in  Judea  about  the  time  of  Antiochus  Epipliancs ; 
becaufe  all  to  that  time  contained  true  hiftory,  but  that 
all  the  faas  beyond  that  were  manifeftly  falfe. 

This  method  of  oppoiing  the  prophecies,  as  a  father 
of  the  church  rightly  obferves,  is  the  ftrongeft  teitimo- 
ny  of  their  truth  :  for  they  are  fo  exaaiy  fulfilled,  that 
to  infidels  the  prophet  feemed  not  to  have  foretold 
things  future,  but  to  have  related  things  pail,  loan 
infidel  of  this  age,  if  he  has  the  fame  ability  and  know¬ 
ledge  of  hiftory  that  Porphyry  had,  all  the  fubfequent 
prophecies  of  Daniel,  except  thofe  which  are  ftill  ful¬ 
filling,  would  appear  to  be  hiftory  and  not  prophecy; 
From  what  for  it  entirely  overthrows  the  notion  of  their  being 
has  happen  written  £  the  days  of  Antiochus  Epipbanet,  or  of  the 
Ci}  fin-C-C  r  Maccabees ,  and  eftablifhes  the  credit  of  Daniel  as  a  pro- 
tion  was"*  phet  beyond  contradiftion,  that  there  are  feveral  of 
firft  ftarted  thofe  prophecies  which  have  been  fulfilled  fince  that  pe¬ 
riod  as  well  as  before  ;  nay,  that  there  are  prophecies  of 
Daniel  which  are  fulfilling  at  this  very  time  in  the 

world.  .  - 

Our  limits  will  not  permit  us  to  enter  into  the  ob- 
ieaions  which  have  been  made  to  this  prophet  by  the 
author  of  The  Literal  Scheme  of  Prophecy  cmftdtnd ; 
nor  is  there  occafioii  that  we  Ihould  enter  into  them. 
They  have  been  all  examined  and  completely  anfwered 
by  Bifhop  Chandler  in  his  Vindication  of  his  Defence  of 
Chriflianity,  by  Mr  Samuel  Chandler  in  his  Vindica. 
tion  of  the  Antiquity  and  Authority  of  Daniel’s  Prophecies, 
and  by  Bilhop  Newton  in  his  excellent  Di/fertations  on 
*3  the  Prophecies.  To  thefe  authors  we  refer  the  reader  ; 
of  the  and  lhall  conclude  the  .prefent  article  with  a  view  of 
prefer. t  fome  prophecies  given  in  very  remote  ages,  which  are  m 

age.  this  age  receiving  their  accomplilhment. 

Of -thefe  the  firft  is  that  of  Noali  concerning  the  fer- 
vitude  .of  the  pofterity  of  Canaan.  In  the  greater  part 
of  original  manuferipts,  and  in  our  verfion  of  the  holy 
feriptures,  this  prophecy  is  thus  exprefled :  “  Curfed 
be  Canaan  ;  a  fervant  of  fervants  lliall  lie  be  unto  Ins 
brethren  but  in  the  Arabic  verfion,  and  in  fome  co¬ 

pies  of  the  Septuagint,  it  is,  “  Curfed  be  Ham  the  fa¬ 
ther  of  Canaan  ;  a  fervant  of  fervants  (hall  he  be  to 
his  brethren.”  Whether  the  curfe  was  really  pronoun¬ 
ced  upon  Ham,  which  we  think  moll  probable,  or  on¬ 
ly  upon  his  fon  Canaan,  we  lhall  find  the  prediction  re¬ 
markably  fulfilled,  not  barely  ages  after  the  book  of 
Genefis  was  very  generally  known,  but  alfo  at  this  ve¬ 
ry  day.  It  is  needlefs  to  inform  any  man  who  has  but 
looked  into  the  Old  rI  eftament,  that  when  the  ancient 
patriarchs  pronounced  either  a  curfe  or  a  blefling  upon 
any  of  their  fons,  they  meant  to  declare  the  future  for¬ 
tunes,  not  of  that  fon  individually,  but  of  his  defen¬ 
dants  as  a  tribe  or  a  nation.  Let  us  keep  this  in  mind, 
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and  proceed  to  compare  with  Noah’s  prophecy  frjl  _ 

the  fortunes  of  the  defeendants  ol  Canaan,  the  fourth 
fon  of  Ham,  and  then  the  fortunes  of  the  pofterity  of 
Ham  by  liis  other  fons. 

With  the  fate  of  the  Canaanites  every  reader  is  ac¬ 
quainted.  They  were  conquered  by  Jolhua  feveral  cen¬ 
turies  after  the  delivery  of  this  prophecy  ;  and  fuch  of 
them  as  were  not  exterminated  were  by  him  and  Solo¬ 
mon  reduced  to  a  Hate  of  the  loweft  fervitude  to  the  If- 
raelites,  the  pofterity  of  Shem  tlic  brother  of  Ham.  1  lie 
Greeks  and  Romans,  too,  who  were  the  defeendants  of 
Japheth,  not  only  fubdued  Syria  and  Pale  {line,  but  alfo 
purfued  and  conquered  fuch  of  the  Canaanites .  as  were  „ 
anywhere  remaining,  as  for  itiftance  the  Tyrians  and 
Carthaginians,  of  whom  the  former  were  ruined  by  A- 
lexander  and  the  Grecians,  and  the  latter  by  Scipio  and 
the  Romans.  Nor  did  the  effe&s  of  the  curfe  Hop 
there.  The  miferable  remainder  of  that  devoted  people 
have  been  ever  fince  (laves  to  a  foreign  yoke  ;  firft  to  the 
Saracens  who  are  defeended  from  Shem,  and  aftei wards 
to  the  Turks  who  are  defeended  from  Japheth  ;  and 
under  the  Turkifh  dominion  they  groati  at  this  day.  _ 

If  we  take  the  prophecy  as  it  (lands  in  the  Arabic 
verfion,  its  accomplifhment  is  dill  more  remarkable. 
The  whole  continent  of  Africa  was  peopled  principally 
by  the  pofterity  of  Ham.  And  for  how  many  ages  have 
the  better  parts  of  that  country  lain  under  the  domi¬ 
nion  firft  of  the  Romans,  then  of  the  Saracens,  and  no\* 
of  the  'Turks  ?  In  what  wickednefs,  ignorance,  barba¬ 
rity,  flavery,  and  mifery,  live  mod  of  its  inhabitants  ? 
and  of  the  poor  negroes  how  many  thoufands  are  every 
year  fold  and  bought  like  beads  in  the  market,  and  con¬ 
veyed  from  one  quarter  of  the  world  to  do  the  work  of 
beads  in  another  ;  to  the  full  accomplifhment  indeed  of 
the  prophecy,  but  to  the  lading  difgrace  of  thofe  who 
are  from  the  love  of  gain  the  inftruinents  of  fulfilling 
it.  Nothing  can  be  more  Complete  than  the  execution 
of  the  fentence  as  well  upon  Ham  as  upon  Canaan  j 
and  the  hardieft  infidel  will  not  dare  to  fay  that  it  was 
pronounced  after  the  event.  , 

The  next  prophecy  which  we  (hall  notice  is  that  ot 
Abraham  concerning  the  multitude  of  his  defeendants  ; 
which  every  one  knows  is  dill  fulfilled  in  the  Jews  even 
in  their  difperfed  date,  and  therefore  cannot  have  been 
given  after  the  event  of  which  it  fpeaks. 

Of  the  fame  kind  are  the  feveral  prophecies  concern- 
;no  Iflunael  *,  of  which  fome  have  been  fulfilled,  and 
others  are  at  prefent  fulfilling  in  the  nioft  aftoniflung 
manner.  Of  this  fon  of  Abraham  it  was  foretold,  that 
«  he  Ihould  be  a  wild  man  ;  that  lib  hand  Ihould  be 
aoainft  every  man,  and  every  mart’s  band  agamft  bun  ; 
that  he  fhould  dw.ll  in  the  pvefence  of  all  his  brethren  ; 
that  he  Ihould  be  multiplied  exceedingly,^  beget  twelve 
prinees,  atrd  become  a  great  nation.”  T.  he  facred  hiij 
torian  who  records  thefe  prophecies  add3,  that  God 
was  with  the  lad,  and  he  grew,  and  dwelt  in  the  wilder - 
nefs,  and  became  an  archer.” 

To  fhow  how  fully  and  literally  all  thefe  prophecies 
have  been  accompliflted,  would  require  more  room  than 
we  have  to  beftow  ;  and  to  the  reader  of  hiftory  the  la¬ 
bour  would  be  fuperfluous.  We  lhall  therefore  only 
requeft  the  unbeliever  to  attend  to  the  hiftory  of  the 
Arabs,  the  undoubted  defeendants  of  Iflimael  ;  and  to 
fay  how  it  comes  to  pafs,  that  though  they  have  been 
robbers  by  land  and  pirates  by  fea  for  time  immemo- 
7  rial. 


Prophecy, 
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prophecy..  rial,  though  their  hands  have  been  againfl:  every  man,  Lord  their  God, 
T  v  "  and  every  man’s  hand  againfl  them,  they  always  have 
dwelt,  and  at  this  day  dwell,  in  the  prefence  of  their 
brethren,  a  free  and  independent  people.  It  cannot  be 
pretended  that  no  attempt  has  ever  been  made  Xo  con¬ 
quer  them  ;  for  the  greateft  conquerors  in  the  world 
have  all  in  their  turns  attempted  it :  but  though  fome 
of  them  made  great  progrefs,  not  one  was  ever  crown¬ 
ed  with  fuccefs.  It  cannot  be  pretended  that  the  in- 
accefiiblenefs  of  their  country  has  been  their  protection ; 
for  their  country  has  been  often  penetrated,  though  it 
never  was  entirely  fubdued.  When  in  all  human  pro¬ 
bability  they  have  been  on  the  brink  of  ruin,  they  were 
fignally  and  providentially  delivered.  Alexander  was 
pieparing  an  expedition  againfl:  them,  when  he  was  cut 
off  in  the  flower  of  his  age.  Pompey  was  in  the  career 

of  his  conquefts,  when  urgent  affairs  called  him  elfe- 
where.  -/Elius  Gallius  had  penetrated  far  into  their 
country,  when  a  fatal  difeafe  deftroyed  great  numbers 
of  his  men,  and  obliged  him  to  return.  Trajan  befie- 
ged  their  capital  city,  but  was  defeated  by  thunder  and 
lightning  and  whirlwinds.  Severus  befieged  the  fame 
city  twice,  and  was  twice  repelled  from  before  it.  The 
Turks,  though  they  were  able  to  wreft  from  them  their 
foreign  conquefts,  have  been  fo  little  able  to  fubdue  the 
Arabs  themfelves,  or  even  to  reftrain  their  depredations, 
that  they  are  obliged  to  pay  them  a  fort  of  annual  tri¬ 
bute  for  the  fafe  paffage  of  the  pilgrims  who  go  to 
Mecca  to  pay  their  devotions.  On  thefe  fadts  we  fhall 
not  exclaim.  He  who  is  not  ftruck  upon  comparing 
the  Ample  hiftory  of  this  Angular  people  with  the  pro¬ 
phecies  fo  long  ago  delivered  of  them  and  their  'great 
anceftor,  whofe  love  of  libeity  is  compared  to  that  of 
the  wild  afs,  would  rife  wholly  unmoved  from  our  ex¬ 
clamations. 

A  fourth  prophecy  of  this  kind,  which  cannot  be  al¬ 
leged  to  have  been  uttered  after  the  event,  is  the  de¬ 
nunciation  of  Mofes  againfl  the  children  of  Ifrael  in  cafe 
of  their  difobedience  ;  which  is  fo  literally  fulfilled,  that 
even  at  this  moment  it  appears  rather  a  hiftory  of  the 
prefent  ftate  of  the  Jews,  than  a  remote  prediction  of  their 
apoftacy  and  punifhment.  “And  the  Lord  fhall  fcatter 
thee  among  all  people  from  the  one  end  of  the  earttqeven 
unto  the  other.  And  among  thefe  nations  fhalt  thou 
find  no  cafe,  neither  fhall  the  foie  of  thy  foot  have  reft ; 
but  the  Lord  fhall  give  thee  there  a  trembling  heart,  and 
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fid  David  their  king ;  and  fhall  fear  Proj-h>cy, 
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failing  of  eyes,  and  forrow  of  mind.  And  thy  life  fhall 
hang  in  doubt  before  thee  ;  and  thou  fhalt  fear  day  and 
night,  and  fhalt  have  none  affurance  of  thy  life.”  (Deut. 
xxviii.  6 4,  '65,  66.)  “  And  thou  fhalt  become  an  afto- 

nifhment,  a  proverb,  and  a  bye-word,  among  all  nations, 
whither  the  Lord  fhall  lead  you.”  (Deut.  xxviii.  37.) 

Similar  to  this  denunciation,  but  attended  with  fome 
‘circumftances  ftill  more  wonderful,  is  the  following  pre¬ 
diction  of  the  prophet  Hofea  :  “  The  children  of  Ifrael 
/hall  abide  many  days  without  a  king,  and  without  a 
prince,  and  without  a  facrifice,  and  without  an  image, 
and  without  an  ephod,  and  without  teraphim.  After¬ 
wards  fhall  the  children  of  Ifrael  return,  and  feek  the 
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the  Lord  and  his.goodnefs  in  the  latter  days  (a)”  In 
this  paffage  we  find  the  ftate  of  the  Jews  for  the  laft 
1700  years  clearly  and  diftinClly  defcribed  with  all  its 
circumftances.  From  the  time  that  they  rejeCkd  their 
Meftiah  all  things  began  to  work  towards  the  deftruc- 
tion  of  their  polities  both  civil  and  religious  ;  and  with¬ 
in  a  few  years  from  his  death,  their  city,  temple,  and 
government,  were  utterly  ruined ;  and  they  themfelves, 
not  carried  into  a  gentle  captivity,  to  enjoy  their  laws, 
and  live  under  governors  of  their  own  as  they  did  in 
Babylon,  but  they  were  fold  like  beafts  in  a  market,  . 
and  became  flaves  in  the  ftriCleft  fenfe  ;  and  from  that 
day  to  this  have  had  neither  prince  nor  chief  among 
them.  Nor  will  any  one  of  them  ever  be  able,  after  all 
their  pretences,  to  prove  his  defcent  from  Aaron,  or  to 
fay  with  certainty  whether  he  is  of  the  tribe  of  Judah 
or  of  the  tribe  of  Levi,  till  he  fhall  difcover  that  un¬ 
known  country  where  never  mankind  dwelt,  and  where 
the  apocryphal  Efdras  has  placed  their  brethren  of  the 
ten  tribes.  This  being  the  cafe,  it  is  impoifible  thev 
can  have  either  an  altar,  or  a  facrifice,  or  a  priefthood, 
according  to  the  inftitution  of  Mofes,  but  are  evidently 
an  outcaft  people  living  under  laws  which  cannot  be  ful¬ 
filled. 

The  caufe  of  this  deplorable  condition  is  likewife  af-  AndVhe 
figned  with  the  fame  perfpicuity  :  They  are  fcattered  caufe  ct 
over  the  face  of  the  earth,  becaufe  they  do  not  acknow-  h* 
ledge  Clirift  for  the  Meftiah  ;  becaufe  they  do  not  fub- 
mit  to  their  own  king,  the  true  David.  In  the  pro¬ 
phetic  Writings  the  name  of  David  is  frequently  given 
to  the  Meftiah,  who  was  to  defeend  from  that  prince. 

Thus  Ezekiel,  fpeaking  of  the  kingdom  of  Chrift,  fays, 

“  I  will  fet  up  one  Shepherd  over  them,  and  he  fhall 
feed  them,  even  my  fervant  David  ;  he  fhall  feed  them, 
and  he  fhall  be  their  fhepherd.”  And  Jeremiah  fay3, 

“  They  fhall  ferve  the  Lord  their  God,  and  David  their 
king,  whom  I  will  raife  up  unto  them.” 

That  in  thefe  places,  as  well  as  in  the  paffage  under 
confideration,  the  Meftiah  is  meant,  is  undeniable  ;  for 
David  the  fon  of  Jeffe  was  dead  long  before  afty  of 
the  three  prophets  was  born  ;  and  by  none  of  them  it 
is  faid,  “  afterwards  David  their  king  fhall  come  again 
but  “  afterwards  the  children  of  Ifrael  fhall  return  to 
David  their  king,”  they  fhall  recover  from  their  blind 
infatuation,  and  feek  him  whom  they  have  not  yet 
known.  By  their 4  not  receiving  Jefus  for  the  Chrift, 
they  have  forfeited  all  claim  to  the  divine  favour,  and 
are,  of  confequence,  u  without  a  king,  and  without  a 
chief,  and  without  a  facrifice,  and  without  an  altar,  and 
without  a  priefthood.”  ^ 

The  time,  however,  will  come,  when  they  fhall  re-  re- 
turn  and  feek  “  the  Lord  their  God  and  David  their  turn  alfo 
king  when  they  fhall  tremble  before  him  whom  their  foretold, 
fathers  crucified,  and  honour  the  fon  even  as  they  ho¬ 
nour  the  father.  That  this  part  of  the  prophecy  will 
in  time  be  as  completely  fulfilled  as  the  other  has  been, 
may  be  confidently  expe&ed  from  the  wonderful  pre- 
fervation  of  the  Jews  for  fo  many  ages.  Scattered  as 
4  G  they 


■(b)  Such  is  our  tranftation  of  this  remarkable  prophecy  ;  but  the  Greek  verfionof  the  Seventy ’has  it,  perhaps 
more  properly,  thus  :  “  The  children  of  Ifrael  fhall  abide  many  days  without  a  king,  and  without  a  chief,  and 
without  facrifice,  and  without  an  altar*  and  without  a  priefthood,  and  without  prophecies.  Afterwards,”  &c. 
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prophecy,  they  are  over  the  whole  earth,  and  hated  as  they  are  by 

! - - - all  nations,  it  might  naturally  be  thought,.  that  in  pro. 

cefs  of  time  they  would  have  coalefced  with  their  con¬ 
querors,  and  have  been  ultimately  abforbed  and  anni¬ 
hilated  by  the  union,  fo  that  not  a  trace  of  them  flmuld 
now  have  remained;  yet  the  fact  is,  that,  Mperfed  as 
thev  have  ever  fiuce  been  over  the  whole  faee  of  the 
globe,  they  have  never,  in  a  tingle  inftance  m  any  coun¬ 
try  loft  their  religious  or  national  diftmttions ;  and 
they  are  now  generally  fuppofed  to  be  as  numerous  as 
they  were  under  the  reigns  of  David  and  Solomon. 

This  is  contrary  to  all  hiftory,  and  all  experience  of 
the  courfe  of  human  affairs  in  fimilar  cafes  ;  it  has 
been  boldly  and  juftly  ftyled  a  ftanding  miracle.  With¬ 
in  1000  or  1200  years  back,  a  great  variety  of  extra¬ 
ordinary  and  important  revolutions  have  taken  place 
among  the  liations  of  Europe.  In  the  fouthem  part  of 
this  ifland  the  Britons  were  conquered  by  the  Saxons, 
the  Saxons  by  the  Danes,  and  the  Danes  and  Saxons 
by  the  Normans  ;  but  in  a  few  centuries  thefe  oppoiite 
and  hoftile  nations  were  confolidated  into  one  nidiitin- 
rui  (habile  mafs.  Italy,  about  the  fame  time  that  Bri¬ 
tain  was  fubdued  by  the  Saxons,  was  conquered  by  the 
Goths  and  Vandals :  and  it  is  not  eafy  to  conceive  a 
more  ftriking  contraft  than  that  which  fubfifted  between 
the  polifhed'  inhabitants  of  that  delightful  country  and 
their  favage  invaders  ;  and  yet  how  foon  did  all  diltinc- 
tion  ceafe  between  them  !  In  France,  the  Roman  colo¬ 
nies  gradually  affimilated  with  the  ancient  Gauls  ;  and 
in  Spain,  though  the  Moors  continued  for  feveral  ages, 
and  till  their  final  expulfion,  a  diflinft  people,  yet  after 
they  were  once  reduced  to  a  ftate  of  fubjeftion,  tlieir 
numbers  very  fenfibly  diminifhed;  and  fuch  of  them  as 
were  fuffered  to  remain  after  their  laft  overthrow  have 
been  long  fince  fo  blended  with  the  Spaniards  that  they 
cannot  now  be  diftinguifhed.  But  with  regard  to  the 
Tews,  the  wonder  is,  that  though  they  do  not  in  any 
country  where  they  are  fettled,  bear  any  proportion  to 
the  natural  inhabitants,  though  they  are  umverfally  re¬ 
duced  to  a  ftate  of  tlie  loweft  fubjeaion,  and  even  ex- 
pofed  to  hatred,  contempt,  and  perfection  •,  yet  m  no 
inftance  does  there  feem  to  be  the  leaft  appearance  OV 
probability  of  their  numbers  being  diminifhed,  m  no  111  • 
ftance  do  they  difeover  any  decay  of  attachment  to  their 
religious  principles.  Whence  then  cornea  It  that  this 
people  alone,,  who,  having  no  form  of  government  or  a 
republic  anywhere  fubfifting,  are  without  the  means  by 
which  other  people  are  kept  united  and  diftinft,  fhould 
ftill  be  preferved  amongft  fo  many  different  nations  ? 

How  comes  it,  when  they  have  been  thus  fcattered  in¬ 
to  fo  many  diftant  corners,  like  dull  which  cannot  be 
perceived,  that  they  fhould  ftill  fo  long  furjvwe  the 
diffolution  of  their  own  ftate,  as  well  as  that  of  fo  many 
others  ?  To  thefe  queftions  the  anfwer  is  obvious:  1  hey 
are  preferved,  that,  as  a  nation,  “  they  may  return  and 
feck  the  Lord  their  God  and  David  their  king,  and 
fear  the  Lord  and  his  goodnefs  in  the  latter  days.” 

We  might  here  fubjoin  many  prophecies  both  from 

1  v  1  . 1  ret  n _ _ 4.  ofriooittll-ir  fmm 
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17  We  might  here  uiDjoui  many 

Of  prophe*  lhe  Qld  ^id  the  New  Teflament,  and  efpecially  from 
fpe£liiig  the  writings  of  St  Paul  and  St  John,  which  fo  clearly 

tho  rhri 


the  Chri¬ 
stian 
church. 
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deferibe  tlie  various  fortunes  of  the  Chriltian  church, 
her  progrefs  to  that  ftate  of  general  corruption  under 
which  (he  was  funk  three  centuries,  ago,  and  her  gra¬ 
dual  reftoration  to  her  primitive  purity,  that  they  can¬ 
not  be  fuppofed  to  proceed  from,  the  cunning  craftiflefs 


of  men,  or  to  have  been  written  after  the  events  of 
which  they  fpeak.  To  do  juftice  to  thefe,  how- 
ever,  would  require  a  volume,  and  many  excellent  vo 
lumes  have  been  written  upon  them.  i  he  reader  who 
wifhes  for  fatisfaftion  on  fo  intereftmg  a  fubjeft  will  do 
well  to  confult  the  writings  of  Mr  Mede  and  Sir  Ifaac 
Newton,  together  with  Bifhop  Newton’s  Differtations, 
and  the  Sermons  of  Hurd,  Halifax,  and  Bagot,  preach¬ 
ed  at  Warburton’s  le&ure.  We  (hall  only  obferve,  that 
one  of  the  ableft  reafoners  that  Great  Britain  ever  pro¬ 
duced,  after  having  paid  the  clofeft  attention  to  the  pre- 
diaions  of  the  New  Teflament  hath  been  bold  enough 
to  put  the  truth  of  revealed  religion  itfelf  upon  the  rea¬ 
lity  of  that  prophetic  fpirit  which  foretold  the  delola- 
tion  of  Chrilt’s  church  and  kingdom  by  antichrill.  it 
(fays  he),  in  the  days  of  St  Paul  and  St  John, 
there  was  any  footftep  of  fuch  a  fort  of  power  as  this 
in  the  world  ;  or  if  there  had  been  any  fuch  power 
in  the  world;  or  if  there  was  then  any  appear¬ 
ance  or  probability  that  could  make  it  enter  into  the 
heart  of  man  to  imagine  that  there  ever  could  be  any 
fuch  kind  of  power  in  the  world,  much  lels  in  the 
temple  or  church  of  God;  and  if  there  be  not  now  fuch 
a  power  aftnally  and  confpicuoufly  exercifed  in  the 
world  ;  and  if  any  pidlure  of  this  power,  dr  awn  af¬ 
ter  the  event,  can  now  deferibe  it  more  plainly  and 
exadtly  than  it  was  originally  defenbed  111  the  words  ot 
the  prophecy— then  may  it,  with  feme  degree  of  plauh- 
bility,  be  fuggefted,  that  the .  prophecies  are  nothing 
more  than  enthul’iaftic  imaginations.” 

Upon  the  whole,  we  conclude  with  Bilhop  Sherlock, 
that  the  various  prophecies  recorded  in  the  Holy  Scrip* 
tures  were  given,  not  to  enable  man  to  forefee  with 
clearnefs  future  events,  but  to  fupport  the  feveral  dil- 
penfations  of  religion  under  which  they  were  refpettive. 
ly  promulgated.  The  principal  prophecies  recorded  in 
the  Old  Teftament  led  mankind  to  hope  for  a  complete 
deliverance  from  the  curfe  of  the  fall;  and  theiefore 
tended  to  fill  their  minds  with  gratitude,  and  to  enforce 
a  cheerful  obedience  to -that  God  who  in  the  midft  ot 
judgment  remembereth  mercy.  The  prophecies,  whe¬ 
ther  in  the  Old  or  New  Teftament,  that  pourtray  the 
prefent  ftate  of  the  Jews,  and  the  various  fortunes  of 
the  Chriftian  church,  as  they  are  daily  fulfilling  in  the 
prefence  of  all  men,  are  the  ftrongeft  poffiUe  proof  of 
the  divinity  of  our  holy  religion,  and  fupply  to  us  m 
the  latter  days  the  place  of  miracles,  by  which  it  was.. 

at  firft  effabhlhed.  .  J  ,  r 

PROPHET,  in  general,  a  perfon  who  toretels. la¬ 
tum  events  ;'  but  is  particularly  applied  to  fuch  infpired 
perfons  among  the  Jews  as  were  commiffioned  by  God 
to  declare  his  will  and  purpofes  to  that  people.  Among 
the  canonical  books  of  the  Old  Teftament  we  have  the 
writings  of  16  prophets,  four  of  whom  are  denominated 
the  greater  prophets,  viz.  Ifaiah,  Jeremiah,  Ezekiel,  and 
Daniel;  fo  called  from  the  length  or  extent  of  their 
Writings,  which  exceed  tliofe  of  the  others,  viz.  Holes, 
Joel,  Amos,  Obadiah,  Jonah,  Micah,  Nahum,  Habak- 
kuk„  Haggai,  Zecliariah,  and  Malachi,  who  are  called 
the  leffer  prophets,  from  the  (hortnefs.  of  their  writings.  , 
The  Jews  do  not  place  Daniel  among  the  prophets,  be- 
caufe,  tliey  fay,  he  lived  the  life  of  a  courtier  ratner 
than  that  of  a  prophet.  An  account  of  the  feveral  , 
writings  of  the  prophets  may  be  feen  each  under  fts 
particular  head.  See  the  article  Isaiah,  &c* 


PRO  [  603  ]  PR 

Propel  Sons  of  the  ?wm,  m  fcripture  Uiftory,  an  appel-  thcr ;  as  ratio  is  of  two  quantities, 
T’rrtnnrr*  *atmn  £lven  t(>  young  men  who  were  educated  in  the  *  ~ 

^^’fchools  or  colleges  under  a  proper  matter,  who  was 
commonly,  if  not  always,  an  infpired  prophet,  in  the 
knowledge  of  religion  and  in  facred  mufic,  and  thus 


0 

See  Algebra, 
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were  qualified  to  be  public  preachers  ;  which  feems  to 
have  been  part  of  the  bufinefs  of  the  prophets  on  the 
Sabbath-days  and  feflivals.  It  is  probable  that  God 
generally  chofe  the  prophets,  whom  he  infpired,  out  of 
thefe  fchools.  See  Prophecy. 

PROPITIATION,  in  theology,  a  facrifce  offered 
to  God  to  affuage  his  wrath  and  render  him  propitious. 
Among  the  Jews  there  were  both  ordinary  and  public 
facrifices,  as  holocaufts,  &c.  offered  by  way  of  thankf- 
giving ;  and  extraordinary  ones,  offered  by  particular 
perions  guilty  of  any  crime,  by  way  of  propitiation. 
The  Romifli  church  believe  the  mafs  to  be  a  facrifice 
of  propitiation  for  the  living  and  the  dead.  The  re¬ 
formed  churches  allow  of  no  propitiation  but  that  one 
offered  by  Jefus  Chrifl  on  the  crofs.  See  Sacrifice. 

#  PROPITIATORY,  any  thing  rendering  God  pro¬ 
pitious  ;  as  we  fey  propitiatory  facrifices,  in  contradi- 
flin&ion  to  facrifices. which  were  euchariJlicaL  Among 
the  Jews  the  propitiatory  was  the  cover  or  lid  of  the 
ark  of  the  covenant ;  which  was  lined  both  within  and 
withoutfide  with  plates  of  gold,  infomuch  that  there  was 
no  wood  to  be  feen.  This  propitiatory  was  a  type  or 
figure  of  Chrift,  whom  St  Paul  calls  the  propitiatory 
ordained  from  all  ages.  See  Ark  of  the  Covenant . 

PROPOLIS,  the  name  of  a  certain  fubftance  more 
tenacious  than  wax,  with  which  the  bees  flop  up  all  the 
holes  or  cracks  in  the  Tides  of'  their  hives.  See  Bee, 
n°  13. 

PROPONTIS,  or  Sea  of  Marmora,  a  part  of  the 
Mediterranean,  dividing  Europe  from  Afia  ;  ft  has  the 
Hellefpont  or  canal  of  the  Dardanelles  to  the  fouth- 
wefl,  whereby  it  communicates  with  the  Archipelago, 
and  the  ancient  Bofphorus  of  Thrace,  or  Strait  of 
Conflantinople,  to  the  north-eaft,  communicating  with 
the  Black  or  Euxine  Sea.  It  has  two  caftles  :  that  on 
the  Afia  fide  is  on  a  cape,  where  formerly  flood  a  tem- 
ple  of  Jupiter.  The  caflle  of  Europe  is  on  an  oppo- 
fite  cape,  and  had  anciently  a  temple  of  Serapis.  It  is 
120  miles  long,  and  in  fome  places  upwards  of  40  miles 
broad. 

PROPORTION,  the  identity  or  fimilitude  of  two 
ratios.  Hence  quantities  that  have  the  fame  ratio  be¬ 
tween  them  are  faid  to  be  proportional ;  e .  gr.  if  A  be  to 
B  as  C  to  D,  or  8  be  to  4  as  30  to  15;  A,  B,  C,  D, 
and  8,  4,  30,  and  15,  are  faid  to  be  in  proportion,  or 
are  fimply  called  proportionals.  Proportion  is  frequent¬ 
ly  confounded  with  ratio  ;  yet  have  the  two  in  reality 
very  different  ideas,  which  ought  by  all  means  to  be 
diflinguifhed.  Ratio  is  properly  that  relation  or  habi¬ 
tude  of  two  things,  which  determines  the  quantity  of 
one  from  the  quantity  of  another,  without  the  interven¬ 
tion  of  any  third  :  thus  we  fay  the  ratio  of  5  and  10  is 
2 ,  the  ratio  of  12  and  24  is  2.  Proportion  is  the  fame - 
nefs  or  likenefs  of  two  fuch  relations  ;  thus  the  relations 
between  5  and  10  and  12  and  24  being  the  fame,  or 
equal,  the  four  terms  are  faid  to  be  in  proportion. 
Hence  ratio  exifls  between  two  numbers,  but  propor¬ 
tion  requires  at  lead  three.  Proportion.,  in  fine,  is  the 
habitude  or  relation  of  two  ratios  when  compared  toge- 


rithmetic,  and  Geometry. 

Arithmetical  a?id  Geometrical  Proportion’,  See  Pro¬ 
gression. 

Harmonica l  or  Mufical  Pxoror.nov,  Is  a  kind  of  nu¬ 
meral  proportion  formed  thus  :  of  three  numbers,  if  the 
hrft  be  to  the  third  as  the  difference  of  the  firft  and  fe- 
cond  to  the  difference  of  the  fecond  and  third ;  the 
three  numbers  are  in  harmonical  proportion. 

Thus  2,  3,  6,  are  harmonical,  becaufe  2  :  6  : :  1  :  3- 
So  alfo  four  numbers  are  harmonical,  when  the  firft  b 
to  the  fourth  as  the  difference  of  the  firft  and  fecond  to 
the  difference  of  the  third  and  fourth. 

Thus  24,  16,  12,  9,  are  harmonical,  becaufe  24:  9 
:  :  8  :  3.  By  continuing  the  proportional  terms  in  the 
fiifl  cafe,  there  arifes  an  harmonical  progreflion  or  fe- 
ries.' 

1.  If  three  or  four  numbers  in  harmonical  propor¬ 
tion  be  multiplied.  or  divided  by  the  fame  number  ;  the 
piodudls  or  quotients  will  alfo  be  in  harmonical  pro¬ 
portion :  thus,  if  6,  8,  12,  which  are  harmonical,  be 
divided  by  2,  the  quotients  3,  4,  6,  are  alfo  harmoni¬ 
cal  ;  and  reciprocally  their  produ&s  by  2,  viz.  6,  8, 
42. 

2.  To  find  .an  harmonical  mean  between  two  num¬ 
bers  given  ;  divide  double  the  produft  of  the  two  num¬ 
bers  by  their  fum,  the  quotient  is  the  mean  required  ; 
thus  fuppofe  3  and  6  the  extremes,  the  produft  of  thefe 
is  18,  which  doubled  gives  36  ;  this  divided  by  9  (the 
fum  of  3  and  6)  gives  the  quotient  4.  Whence  3,  4, 
6,  are  harmonical. 

3.  To  find  a  third  harmonical  proportional  to  two 
numbers  given. 

Call  one  of  them  the  firft  term,  and  the  other  the 
fecond :  multiply  them  together,  and  divide  the  pro* 
du£l  by  the  number  remaining  after  the  fecond  is  fub- 
tradled  from  double  the  firft  ;  the  quotient  is  a  third 
harmonical  proportional :  thus,  fuppofe  the  given  terms 
3,  4,  their  product  12  divided  by  2  (the  remainder  af¬ 
ter  4  is  taken  from  6,.  the  double  of  the  firft),  the  quo¬ 
tient  is  6,  the  harmonical  third  fought. 

4.  To  find  a  fourth  harmonical  proportion  to  three 
terms  given  :  multiply  the  firft  into  the  third,  and  di¬ 
vide  the  product  by  the  number  remaining  after  the 
middle  or  fecond  is  fubtra&ed  from  double  the  firft  ; 
the  quotient  is  a  third  harmonical  proportion  ;  thus 
fuppofing  the  numbers  9,  12,  r6,  a  fourth  will  be  found 
by  the  rule  to  be  24. 

5.  If  there  be  four  numbers  difpofeci  in  order,  where¬ 
of  one  extreme  and  the  two  middle  terms  are  in  arith¬ 
metical  proportion ;  and  the  fame  middle  terms  with 
the  other  extrejne  are  in  harmonical  proportion,  the 
four  are  in  geometrical  proportion  ;  as  here  2  13  : 14  :6, 
which  are  geometrical;  whereof  2,  3,  4,  are  arithmeti¬ 
cal,  and  3,  4,  6,  harmonica!. 

6.  If  betwixt  any  two  numbers  you  put  an  arithme¬ 
tical  mean,  and  alfo  an  harmonical  one,  the  four  will  be 
in  geometrical  proportion  :  thus  betwixt  2  and  6  an 
arithmetical  mean  is  4,  and  ‘an  harmonical  one  3  ;  and 
the  four  2 3  :  :  4  :  6,  are  geometrical. 

We  have  this  ^  notable  difference  between  the  three 
kinds  of  proportion,  arithmetical,  harmonica!,  and  geo¬ 
metrical  ;  that  from  any  given  number  we  can  raife  a 
continued  arithmetical  feries  increafmg  in  infinitum ,  but 

«  4  G  2  not  ✓ 
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p. ©portion  not  decreeing  ;  the  harmonica!  Is  decreafable  in  infn. 

II  turn,  but  not  increafable  ;  the  geometrical  is  both. 
proprcfeit.  pR0P0RT10N>  or  Rule  of^Three.  See  Arithmetic, 

^Reciprocal  Proportion.  See  Reciprocal. 
Proportion  Is  alfo  ufed  for  the  relation  between 
unequal  things  of  the  fame  kind,  whereby  their  feveral 
parts  correfpond  to  each  other  with  an  equal  augmen- 

tation  or  diminution.  .  *  •  „ 

Thus,  in  reducing  a  figure  into  little,  or  in  enlarging 
it,  care  Is  taken  to  obferve  an  equal  diminution  or  en¬ 
largement,  through  all  Its  parts;  fo  that  if  one  line, 
f.  or.  be  contrafted  by  one-third  of  its  length,  all  the 
'  reiVfball  be  contra&ed  in  the  fame  proportion. 

Proportion,  in  archltcaure,  denotes  the  juft  mag¬ 
nitude'  of  the  members  of  each  part  of  a  building,  and 
the  relation  of  the  feveral  parts  to  the  whole  ;  e.gr.ot 
the  dimenfions  of  a  column,  &e.  with  regard  to  the  or- 

donnance  of  a  whole  building.  „  ,T 

One  of  the  greateft  differences  among  arch.tefts,  M. 
Pcrrault  obferves,  is  in  the  proportions  of  the  heights 
of  entablatures  with  refpeft  to  the  thicknefs  of  the 
columns,  to  which  they  are  always- to  be  accommoda- 
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PROPRETOR,  a  Roman  magiftrate,  who,  having  Propretof 
difcharged  the  office  of  pretor  at  home,  was  fent  into 
a  province  to  command  there  with  his  former  pretorial 
authority.  It  was  alfo  an  appellation  given  to  thofe  _ 
who,  without  having  been  pretors  at  Rome,  were  fent 
extraordinarily  into  the  provinces  to  adminifter  juftice 
with  the  authority  of  pretors. 

PROPRIETOR,  or  Proprietary,  is  he  who  pof- 
feffes  any  thing  as  his  own  in  the  utmoil  degree.  Such 
monks  were  called  proprietary  as  had  referred  goods  and 
effects  to  tliemfelves, ,  notwithftanding  their  formal  re¬ 
nunciation  of  all  at  the  time  of  their  profeffion.  Tliey 
are  frequently  mentioned  in  the  Monajl.  Anglic.  &c. 
and  were  to  be  very  feverely  dealt  with  ;  to  be  excom¬ 
municated,  deprived  of  burial,  &c.  Monachi  proprieta¬ 
ry  excommunicentur  ab  abbatibus  :  el,  fi  in  morte  proprie - 
tarivs  inventus  fuer'tt,  tcclejiajltca  caveat  fepultura,  &C. 

Addit.  ad  Matt.  Par. 

PRO  RATA,  in  commerce,  a  term  fometimes  ufed 
by  merchants  for  in  proportion ;  as  each  perfon  mud  reap 
the  profit  or  fuftain  the  lofs,  pro  rata  to  his  mtereft, 
that  is,  in  proportion  to  his  ftock. 

PROROGATION,  the  aft  of  prolonging,  adjourn¬ 
ing,  or  putting  off,  to  another  time.  The  difference 
between  a  prorogation  and  an  adjournment  of  pallia* 
ment  is,  that  by  prorogation  the  feffion  is  ended,  and 
fuch  bills  as  paffed  in  either  lioufe,  or  both  houfes,  and 


tedIn  effeA,  there  is  fcarce  any  work,  either  of  the  an¬ 
cients  or  moderns,  wherein  this  proportion  is  not  th  - 

£?«£  %***  -*  *  '*• be 

importance,  as  there  is  none  wherein  a  defeft  is  fooner 
foied,  nor  any  wherein  it  is  more  (hocking. 

P  Compafs  of  Proportion,  a  name  by  which  the  French, 
and  after  them  fome  Enghfii,  authors  call  the  Sec- 

T°PROPORTIONAL,  relating  to  proportion.  Thus 
we  fay,  proportional  compaffes,  parts,  fcales,  ipirals, 

^Proportionals,  in  geometry,  are  quantities,  either 
linear  or  numeral,  which  bear  the  fame  ratio  or  rela- 
tion  to  each  other. 

PROPOSITION,  in  logic,  part  of  an  argument 
wherein  fome  quality,  either  negative  or  pofitive,  is  at- 

tnpURtodpotsirifON'ie?i’  mathematics,  is  either  fome  truth 
advanced  and  ffiown  to  be  fuch  by  demonftrat.on,  or 
fome  operation  propofed  and  its  folution  ffiown.  If 
the  propoiition  be  deduced  from  feveral  theoretical  de¬ 
finitions  compared  together,  it  is  called  a  theorem  ,  if 

from  a  praxis,  or  feries  of  operations,  it  is  called  a  pro- 
l/prn.  See  the  articles  Theorem  and  Problem. 

Proposition,  in  oratory.  See  Oratory,  n  28. 

T24. 


n  again. 

PROSCRIPTION,  a  publication  made  in  the  name 
of  the  chief  or  leader  of  a  party,  whereby  he  promifes 
a  reward  to  any  one  who  (hall  bring  him  the  head  of 
one  of  his  enemies.  .,  ,  ,  ,  ,  , 

Sylla  and  Marius  by  turns  profenbed  each  other  s  ad¬ 
herents.— Under  the  triumvirate  a  great  part  of  the  belt 
and  braved  of  the  Romans  fell  by  profeription. 

The  term  took  its  rife  from  the  practice  of  writing, 
down  a  lid  of  the  perfons  names,  and  poding  it  in  pub¬ 
lic  ;  from  pro  <tnd  fcribo  “  I  write.” 

PROSE,  the  natural  language  of  mankind,  looie  and 
uncon fined  by  poetical  meafures,  rhymes,  &c.  In  which 
fenfe  it  dands  oppofed  to  verfe. 

There  is,  however,  a  fpecies  of  profe  which  is  mea- 
fured,  fuch  as  that  in  which  epitaphs  and  other  inferip- 
tions  are  generally  written  ;  and  indeed  every  man  who 
has  formed  for  himfelf  a  dyle  writes  in  uniform  periods 
regularly  recurring.  It  has  been  much  difputed  whe¬ 
ther  a  poem  can  be  written  in  profe.  We  enter  not  in¬ 
to  that  difpute,  as  we  have  faid  enough  on  the  fubjett 
elfewhere.  See  Novel-  . 

The  word  profe  comes  from  the  Latin  profa,  which 
fome  will  have  derived  from  the  Hebrew  poras,  which 
figuifies  expendit:  others  deduce  it  from  the  Latin  pror-' 
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..herein  the  puthop  ppopefc  ho  8y,^  jf  J  c„.  ,i011 1 Llrfi,  o.  “  t/ming  toekr»ds,"  >* »  necd&ry 

he  !S  ^  te_  matter  of  the  poem,  that  is,  the  ac-  in  writing 
53  S.  Hoie  pjefetibe,  „>«,  PROS: 

and  fimplicity  in  the  propofition,  and  would  not  have 
the  poet  promife  too-  much,  nor  raife  in  the  reader  .go 
creat  ideas  of  what  he  is  going  to  relate. 
fc  pROPREFECT,  among  the  Romans,  the  prelett  s 
lieutenant,  or  an  officer  whom  the  prefcA  of  the  pre- 
torium  commiffioued  to  do  part  of  Ins  duty  in  his 

place. 


PROSECUTION,  in  the  criminal  law.  The  next 
Hep  towards  the  puniihment  of  offenders  after  Commit¬ 
ment,  is  their  profecution,  or  the  manner  of  their  for¬ 
mal  accufation.  And  this,  in  the  Englifh  law,  is  either 
upon  a  previous  finding  of  the  fa&  by  an  inqueft  or 
grand  jury  ;  or  without  fuch  previous  finding. 

The  former  way  is  either  by  Presentment  or  In¬ 
dictment.  See  the&  articles. 

The 


PRO 


r  6o5  1 


PRO 


Profecutor 
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Proflam- 

banomene. 


The  remaining  methods  of  profecution  are  without 
any  previous  finding  by  a  jury,  to  fix  the  authoritative 
ftamp  of  verifimilitude  upon  the  accufation.  One  of 
thefe,  by  the  common  law,  was  when  a  thief  was  taken 
with  the  mainour ,  that  is,  with  the  thing  ftolen  upon 
him,  in  manu .  For  he  might,  when  fo  dete&ed,  fla¬ 
grante  delifio,  be  brought  into  court,  arraigned,  and 
tried,  without  indi&ment  :  as  by  the  Danifli  law  he 


tive,  or,  in  other  words,  as  the  higheft  note  of  the  firft  Profody 
ferved  likewife  for  the  loweft  note  of  the  fecond,  it  is„  B 
plain  that  a  complete  o&ave  could  not  be  formed.  To  °  ^gQra9^ 
remedy  this  deficiency,  therefore,  one  note  beneath  the 
lowed;  tetrachord  was  added,  as  an  o£lave  to  the  high¬ 
eft  of  the  laft  tetrachord.  Thus,  if  we  fuppofe  the 
fir  It  to  have  begun  on  B,  the  lad;  muft  have  ended  upon 
A,  to  which  one  note  fubjoined  immediately  beneath 
might  be  taken  and  hanged  upon  the  fpot  without  ac-  the  lowed;  B  in  the  diatonic  order  mud;  have  formed  an 
cufation  or  trial.  But  this  proceeding  was  taken  away  odtave.  This  note  was  called  projlambanomene .  But  it  Burneys 
by  feveral  ftatutes  in  the  reign  of  Edward  III.  though  in  appears  from  authors  who  have  fcrutinized  antiquity  Hijl. 
Scotland  a  fimilar  procefs  remains  to  this  day.  So  that  with  fome  diligence,  and  perhaps  with  as  much  fuccefs 
the  only  fpecies  of  proceeding  at  the  fuit  of  the  king,  as  the  data  upon  whieh  they  proceeded  could  produce,  §  r 

that  the  names  of  the  notes  in  the  Greek  fyftem,  which 

the  fcale  of 


without  a  previous  indi&ment  or  prefentment  by  a 
grand  jury,  now  feems  to  be  that  of  Information  ; 
which  fee. 

Thefe  are  all  the  methods  of  profecution  at  the  fnit 
of  the  king.  There  yet  remains  another,  which  is 
merely  at  the  fuit  of  the  fubje6l,  and  is  called  an  Ap¬ 
peal.  See  that  article. 

But  of  all  the  methods  of  profecution,  that  by  indift- 
ment  is  the  mod;  general.  See  Indictment. 

PROSECUTOR,  in  law,  he  that  purfues  a  caufe  in 
another’s  name. 

PROSELYTE,  a  new  convert  to  fome  religion  or 
religious  fe6l.  ^ 

PROSERPINACA,  in  botany:  A  genus  of  the  tri- 
gynia  order,  belonging  to  the  triandria  clais  of  plants  ; 
and  in  the  natural  method  ranking  under  the  15th  or¬ 
der,  Inundate.  The  calyx  is  tripartite  fuperior ;  there 
is  no  corolla  ;  there  is  one  trilocular  feed. 

PROSERPINE,  in  fabulous  hiftory,  the  daughter 
of  Jupiter  and  Ceres,  was  carried  off  by  Pluto  as  fhe 
was  gathering  flowers  with  her  companions.  Ceres, 
difconfolate  for  the  lofs  of  her  daughter,  after  having 
long  fought  her,  heard  where  Ihe  was,  and  intreated 
Jupiter  to  let  her  return  from  hell.  This  requeft  Ju¬ 
piter  granted,  on  condition  file  had  tailed  nothing  in 
Pluto’s  dominions.  Ceres  therefore  went  to  fetch  her; 
but  when  her  daughter  was  preparing  to  return,  Afca- 
laphus  gave  information  that  he  hadfeen  Proferpjne  eat 
fome  grains  of  a  pomegranate  die  had  gathered  in  Plu¬ 
to’s  garden  ;  on  which  Ihe  was  fentenced  to  continue  in 


origihally  fignified  their  natural  ftation  in 
afeending  or  defeending  founds,  were  afterwards  ap¬ 
plied  to  their  pofitions  in  the  lyre.  Higher  or  lower, 
then,  according  to  this  application,  did  not  fignify  their 
degrees  of  acutenefs  or  gravity,  but  their  higher  or 
lov  er  fitnation  upon  this  inllrument. 

PROSODY,  that  part  of  grammar  which  treats  of 
the  quantities  and  accents  of  fyllables,  and  the  manner 
of  making  verfes. 

The  Englilh  profody  turns  chiefly  on  two  things,, 
numbers  and  rhyme.  See  Poetry,.  n°  66 — 76.  and 
Part  III. 

PROSOPIS,  in. botany  :  A  genus  of  the  monogy- 
nia  order,  belonging  to  the  decandria  clafs  of  plants. 
The  calyx  is  hemifpherical  and  quadridentate;  the- 
fligma  is  lmiple  ;  the  legumen  inflated  and  monofper- 
mous. 

PROSOPOPCEIA,  a  figure  in  oratory,  whereby 
we  raife  qualities  of  things  inanimate  into  perfons.  See 
Oratory,  p.  439  and  452. 

PROSTATiE,  in  anatomy,  a  gland,  generally  fnp- 
pofed  to  be  two  feparate  bodies,-  though  in  reality  but 
one,  fituatedjuff  before  the  neck  of  the  bladder,  and  fur- 
rounding  the  beginning  of  the-  urethra.  See  Anatomy,, 
p.  738.  col.  2. 

PROSTYLE,  in  architecture,  a  range  of  columns* 
in  the  front  of  a  temple. 

PROTAGORAS,  a  famous  Greek  philofopher,  was 
born  at  Abdera.  In  his  youth,  his  poverty  obliged 


Tartarus  in  quality  of  Pluto’s  fpoufe,  and  the  queen  of  him  to  fubmit  to  the  fertile  office  of  frequently  car- HMryf 


thofe  gloomy  regions  :  but  to  mitigate  the  grief  of  Ce- 
res  for  her  difappointment,  Jupiter  granted  that  her 
daughter  fhould  only  fpend  fix  months  together  in  hell 
with  her  hufband,  and  the  other  fix  on  earth  with  her 
mother. 

Some  mythologifts  imagine  that  the  latter  part  of  the 
fable  alludes  to  the  corn,  which  muff  remain  all  the  win¬ 
ter  hid  in  the  earth,  in  order  to  fprout  forth  in  the 
fpring,  and  produce  the  harveft.. 

PROSEUCHE,  in  antiquity,  properly  fignifies 


rying  logs  of  wood  from  the  neighbouring  fields  to  VMflfoPhi* 
Abdera.  It  happened,  that  as  lie  was  one  day  going  Vo'*  Ir\ 
on  briikly  towards  the  city  under  one  of  thefe  loads, 
he  was  met  by  Democritus,  who  was  particularly  ft  ruck 
with  the  neatnefs  and  regularity  of  the  bundle.  De¬ 
firing  him  to  flop  and  reft  himfelf,  Democritus  ex¬ 
amined  more  clofely  the  ftru&ure  of  the  load,  and 
found  that  it  was  put  together  with  mathematical  cx- 
a&nefs  ;  upon  which  he"  afked  the  youth  whether  he- 
himfelf  had  made  it  up.-  Protagoras  affured  him  that 


tJoJAlU  in  cUlLiqUILV,  *  *  ,  .  •  ••« 

prayer;  but  it  Is  taken  for  the  places  of  prayer  of  the  he  bad  ;  and  immed.atelytakmg  ,t  to  p.eces,  with  great 
Jews,  and  was  pretty  near  the  fame  as  their  fynagogues,  eafe  replaced  every  log  »  *ejame  exaj* .order  as  be- 
But  the  fynagogues  were  originally  in  the  cities,  and 
were  covered  places  :  whereas,  for  the  meft  part,  the 


profeuches  were  out  of  the  cities,  and  on  the  banks  of 
rivers ;  having  no  covering,  except^  perhaps  the^ftiade 
of  fome  trees  or  covered  galleries. 


The  word  is  Gre<7k, 


vfoftuyn  prayer . 

PROSLAMBANOMENE,  fhe  name  of  a  mufical 
note  in  the  Greek  fyftem. 

As  the  two  tetrachords  of  the  Greeks  were  conjunc- 


fore.  Democritus  expreffed  much  admiration  of  his- 
ingenuity  and  faid  to  him,  “  Young  man,  follow  me,, 
and  your  talents  fhall  be  employed  upon  greater  and 
better  things.”  The  youth  confented,  and  Democri¬ 
tus  took  him  home,  maintained  him  at  his  own  ex- 
pence,  and  taught  him  philpfophy,  which  qualified  him 
for  the  office  of  legiflator  of  the  Thuriansi  He  was 
more  fubtle  than  foiid  in  his  reafonings ;  however,  he 
taught  at  Athens  with  great  reputation,  but  was  atr 


Protafis 

II 

Protector. 


..  ...  C 

length  banifhed  from  thence  for  the  impiety  of  his  doc¬ 
trines.  He  then  travelled,  and  vifited  the  iflands  in  the 
Mediterranean,  where  it  is  faid.that  he  was  the  felt 
philofopher  who  taught  for  iponey.  He  died  in  a 
voyage  to  Sicily,  in  a  very  advanced  age.  He  com¬ 
monly  reafoned  by  dilemmas,  and  left  the  mind  in  iul- 
penfe  with  refpeft  to  all  the  queftions  lie  propofed. 
His  moral  principles  were  adopted  by  Hobbes.  (See 
Moral  Philosophy).  Plato  wrote  a  dialogue  agamit 
him.  He  flour iflied  400  years  B.  C. 

PROTASIS,  in  the  ancient  drama,  the  tint  part  ot 
a  comic  or  tragic  piece,  wherein  the  feveral  perfons  are 
fhown,  their  characters  intimated,  and  the  hibject  oi 
the  piece  propofed  and  entered  upon.  , 

It  might  reach  as  far  as  our  two  firft  acts  ;  and  where 
it  ended  the  epitafis  commenced.  See  the  article  Eri- 

PROTEA,  the  Silver-tree  :  A  genus  of  the  .mo- 
„ogynia  order,  belonging  to  tlie  tetrandna  clafs  ot 
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plants  ;  and  in  the  natural  method  ranking  under  the 
47th  order,  Stellata.  There  is  one  quadrifid  petal  iur- 
vounding  the  germ  ;  there  is  no  proper  calyx  ;  the  re¬ 
ceptacle  is  paleaceous.  There  are  36  fpecies,  all  na¬ 
tives  of  the  Cape  of  Good  Hope  ;  of  which  the  moft 
remarkable  are,  1.  The  conifera,  with  linear,  fpear- 
•fhaped,  entire  leaves,  grows  to  the  height  of  10  or  12 
feet,  with  a  ftraight  regular  Hern.  The  branches  na¬ 
turally  form  a  large  regular  head.  '  'lhe  leaves  are 
long  and  narrow,  of  a  fliining  filver  colour  ;  and  as 
they  remain  the  whole  year,  make  a  fine  appearance 
in  the  greenboufe.  2.  The  argentea,  commonly  call¬ 
ed  fdver-tree,  has  a  ftrong  upright  item  covered  with 
purplilh  bark,  dividing  into  feveral  branches  which  grow 
ereft,  garniihed  with  broad,  Alining,  filvery  leaves, 
which  make  a  fine  appearance  when  intermixed  with 
other  exotics.  Through  the  whole  year  it  exhibits  its 
Mofly  white  or  filvery  leaves.  It  has  at  firft  a  very 
uncommon  and  beautiful  appearance,  and  fometimes  in 
the  courfe  of  12  or  15  years  reaches  the  height  ot  20 
feet,  which  it  never  exceeds.  In  a  rich  foil  it  grows 
twice  as  quick,  and  is  by  far  the  largeft  of  the  protea 
kind.  They  are  generally  planted  near  lome  farms, 
and  very  feldom  grow  wild  ;  Mr  Sparman  *  thinks  it 
was  probably  brought  to  the  Cape  of  Good  Hope  from 
Ammaqua;  for  he  had  travelled  over  thewhole  north-eaft 
fide  of  Hottentot’s  Holland,  without  finding  it  either  in 
its  wild  date  or  planted.  3.  The  nitida,  or  wageboom, 
greatly  refembles  the  fecond  fort :  the  leaves  are  very 
filky  and  white,  with  ereft  purple  branches.  _ 

All  thefe  plants,  being  tender'  exotics,  require  to  be 
continually  kept  in  tlie  greenhoufe  during  winter. 
The  firft  may  be  propagated  by  cuttings,  which  fhould 
be  cut  off  in  April,  juft  before  the  plants  begin  to 
fhoot ;  the  fecond  and  third  forts  may  be  propagated 

^PROTECTOR,  a  perfon  who  undertakes  to  (bel¬ 
ter  and  defend  the  weak,  helplefs,  and  diftreffed. 

Every  Catholic  nation,  and  every  religious  order,  has 
n  protector  refiding  at  the  court  of  Rome,  who  is  a 
cardinal,  and  is  called  the  cardinal  proteflor. 

Proteftor  is  alfo  fometimes  ufed  for  a  regent  of  a 
kingdom,  made  choice  SS  to  govern  it  during  the  mino¬ 
rity  of  a  prince.  . 

Cromwell  affumed  the  title  and  quality  of  lord  protec¬ 
tor  of  the  commonwealth  of  England,  See. 


606  , 

PROTESITAI  tuiuus,  the  fepulehre  of  ProtdU  Prottfilaii 
laus,  with  a  temple,  at  which  Alexander  facrificed,  II 

(Arian)  ;  fituated  at  the  fouth  extremity  of  the  Helle- _ 

fpont,  next  the  Cherfonefus  Thracia.  Protefilaus  was 
the  firft  Greek  who  landed  on  the  ccaft  of  Troy,  and 
the  firft  Greek  (lain  by  the  Trojans,  (Homer,  Ovid.) 

His  wife  Laodamia,  to  aftuage  her  grief, .  begged  the 
gods  for  a  fight  of  his  fhade  *,  and  obtaining  her  re- 
queft,  fhe  expired  in  his  embraces,  (Hvginus.)  Pro- 
tefilaus  was  alfo  called Phylacides,  from  Phylace,  a  town 
of  Theftaly. 

PROTEST,  in  law,  is  a  call  of  witnefs,  or  an  open 
affirmation  that  a  perfon  does,  either  not  at  all,  or  but 
conditionally,  yield  his  confent  to  any  a<ft,  or  to  the 
proceeding  of  any  judge  in  a  court  in  which  his  jurif- 
didlion  is  doubtful,  or  to  anfwer  upon  his  oath  farther 
than  he  is  bound  by  law. 

Any  of  the  lords  in  parliament  have  a  right  to  pro- 
teft  their  diffent  to  any  bill  patted  by  a  majority:  which 


proteft  is  entered  in  "form.  This  is  faid  to  be  a  very 
ancient  privilege.  The  commons  have  no  right  to  pro¬ 
teft.  See  P A R 1*  1  AM E N T. 

Protest,  in  commerce,  a  fummons  written  by  a 
notary-public  to  a  merchant,  banker,  or  the  like,  to  ac¬ 
cept  or  difeharge  a  bill  of  exchange  drawn  on  him, 
after  his  having  refufed  either  to  accept  or  pay  it.  See 
Bill  of  Exchange. 

PROTESTANT,  a  name  firft  given  in  Germany 
to  thofe  who  adhered  to  the  dodlrine  of  Luther  ;  be- 
caufe  in  1529  they  p rot efted  againft  a  . decree  of  the 
Emperor  Charles  V.  and  the  diet  of  Spires  ;  declaring 
that  they  appealed  to  a  general  council.  The  fame 
name  has  alfo  been  given  to  thofe  of  the  fentiments.  of 
Calvin  ;  and  is  now  become  a  common  denomination 
for  all  thofe  of  the  reformed  churches. 

PROTEUS,  in  heathen  mythology.  See  Egypt, 
n°  6. 

PROTHONOTARY,  a  term  which  properly  fig- 
nifies  firft  notary ,  and  which  was  anciently  the  title 
of  the  principal  notaries  of  the  emperors  of  Conftanth 
nople. 

Prothonotary,  with  us,  is  ufed  for  an  officer  in  the 
court  of  king’s-bench  and  common-pleas  ;  the  former 
of  which  courts -has  one,  and  the  latter  three.  ^  The 
prothonotary  of  the  king^s-bench  records  all  civil  ac¬ 
tions  fued  in  that  court,  as  the  clerk  of  the  crown-office 
does  all  criminal  caufes.  The  prothonotaries  of  the 
common  pleas  enter  and  enrol  all  declarations,  plead¬ 
ings,  affizes,  judgments,  and  a&ions  :  they  alfo  make 
out  all  judicial  writs,  except  writs  of  habeas,  corpus ,  and 
difiringas  juratory  for  which  there  is  a  particular  office, 
called  the  habeas  corpora  office  :  they  likewife  enter  re¬ 
cognizances  acknowledged,  and  all  common  recoveries \ 
make  exemplifications  of  records,  &c. 

In  the  court  of  Rome  there  is  a  college  of  12  pre¬ 
lates,  called  apofio/ical prothonotaries,  empowered  to  re¬ 
ceive  the  laft  wills  of  cardinals,  to  make  all  informa¬ 
tions  and  proceedings  neceffary  for  the  canonization  of 
faints,  and  all  fuch  atts  as  are  of  great  confequence  to 
the  Papacy  :  for  which  purpofe  they  have  the  right -of 
admiffion  into  all  confiilories,  whether  public  or  half 
public.  They  alfo  attend  on  the  pope,  whenever  he 
performs  any  extraordinary  ceremony  out  of  Rome. ' 

PROTO,  a  Greek  term,  frequently  ufed  in  com- 
pofition  of  priority  J  thus,  proto -collum,  in  the  ancient 
2  jurifprudence, 


Proto^encs 

Protra&or. 
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jurisprudence,  Signifies  the  firft  leaf  of  a  book  ;  proto¬ 
martyr,  the  firft  martyr;  proto-plaft,  the  firft  man 
formed,  &c. 

PROTOGENES,  a  celebrated  ancient  painter,  was 
born  at  Caunas,  a  city  of  Cana,  fubjecft  to  the  Rho¬ 
dians,  and  flourifhed  300  years  before  the  birth  of  our 
Saviour.  He  was  at  firft  obliged  to  paint  fhips  for  his 
livelihood  ;  but  afterwards  acquired  the  higheft  repu¬ 
tation  for  hiftory-painting  ;  though  Apelles  blamed  him 
for  fimfhing  his  pieces  too  highly,  and  not  know¬ 
ing  when  to  have  done.  The  fined  of  his  pidures  was 
that  of  Jalifus,  which  is  mentioned  by  feveral  ancient 
authors,  though  none  of  them  give  any  defeription  of 
it.  .  He  worked  feven  years  on  this  pi&ure  ;  during 
which  time  he  lived  entirely  upon  lupines  and  water, 
being  of  opinion  that  this  light  and  Ample  nourish¬ 
ment  left  him  greater  freedom  of  fancy.  Apelles,  on 
feeing  this  pi&nre,  was  ftruck  with  fuch  admiration, 
that  he  was  unable  to  fpeak,  or  to  find  words  fufficient 
to  exprefs  his  idea  of  its  beauty.  It  was  this  picture 
that  faved  the  city  of  Rhodes  when  befieged  by  De¬ 
metrius  king  of  Macedon  ;  for  being  able  to  attack  it 
only  on  that  fide  where  Protogenes  worked,  which  he 
intended  to  burn,  he  chofe  rather  to  abandon  his  de- 
fign  than  to  deftroy  fo  fine  a  piece.  Pliny  fays,  that 
Apelles  afking  him  what  price  he  had  for  his  pictures, 
and  Protogenes  naming  an  inconfiderable  fum,  Apelles, 
concerned  at  the  injuft  ice  done  to  the  beauty  of  his 
productions,  gave  him  50  talents,  about  10,000  1.  for 
one  picture  only,  declaring  publicly  that  he  would 
fell  it  for  his  own.  This  generofity  made  the  Rho¬ 
dians  fenlible  of  the  merit  of  Protogenes;  and  they  were 
fo  eager  to  purchafe  the  picture  Apelles  had  bought, 
that  they  paid  him  a  much  greater  price  for  it  than  he 
had  given. 

PROTOTYPE,  is  the  original  or  model  after  which 
a  thing  was  formed  ;  but  chiefly  ufed  for  the  patterns 
of  things  to  be  engraved,  call,  &c. 

PROTRACTOR,  an  inflrurjient  for  laying  down 
and  meafnring  angles  upon  paper  with  accuracy  and 
difpatcli ;  and  by  which  the  ufe  of  the  line  of  chords 
is  fuperfeded.  This  inftrument  is  varioufly  formed,  as 
femicircular,  rectangular,  or  circular  ;  *and  conftrn&ed 
of  different  materials,  as  brafs,  ivory,  &c.  It  is  necef- 
fary  in  laying  down  thofe  furveys  or  other  plans  where 
angles  arc  concerned.  For  the  femicircular  protraCtor, 


meafuring 


angles,  fee 


Plate 

ecccxvm. 


and  its  ufe  in  laying  down  and 
Geometry,  p.  676.  prop.  xx.  &c. 

The  reCtangular  protraCtor  is  conftruCted  in  form 
of  a  right-angled  parallelogram,  which,  when  applied 
to  a  cafe  of  mathematical  inftruments,  is  fubftituted  in 
place  of  the  femicircular  protraCtor  and  fcale  of  equal 
parts.  Fig.  i.  is  a  reprefentation  of  it:  the  manner  of 
ufing  it  is  exaCtly  fimilar  to  that  of  the  femicircular 
one. 

The  circular  protraCtor,  as  its  name  implies,  is  a 
complete  circle,  and  is  luperior  by  far  to  either  of  i&he 
former,  both  in  point  of  accuracy  and  difpatch,  efpe- 
cially  when  feveral  angles  are  to  be.  formed  at  the  fame 
point.  The  limb  of  this  inftrument  is  divided  into 
360  degrees,,  and  each  degree  in  fome  protraCtors  is 
halved :  it  has  a  fubdividing  fcale  or  vernier,  by  which 
an  angle  may  be  laid  down  or  meafured  to  a  Angle  mi¬ 
nute.  In  the  centre  of  the  protraCtor  is  a  fine  mark, 
whichj ,  when  an  angle  is  to  be  protracted. or.  meafured, 


1  PRO 

is  to  be  laid  upon  the  angular  point,  and  0>  or  zero  on  ProtraCtor. 
the  limb,  upon  the  given  line  forming  one  fide  of  the  ~ 
angle. 

Fig.  2.  reprefents  a  circular  protraCtor  whofe  limb 
is  divided  as  above  deferibed,  and  the  dividing  fcale  on 
the  index,  which  moves  round  the  limb  of  the  protrac¬ 
tor  on  a  conical  centre,  gives  every  minute  of  a  de¬ 
gree.  That  part  of  the  index  beyond  the  limb  has  a 
fteel  point  fixed  at  the  end,  in  a  direCt  line  with  the 
centre  of  the  protraCtor,  and  whofe  ufe  is  to  prick  off 
the  propofed  angles. 

Fig.  3.  is  another  circulai  protraCtor,  a  little  differ¬ 
ently  conftruCted  from  the  former.  The  central  point 
is  formed  by  the  interfeCtion  of  two  lines  crofting  each 
other  at  right  angles,  which  are  cut  on  a  piece  of  glafs„ 

The  limb  is  divided  into  degrees  and  half  degrees,  ha¬ 
ving  an  index  with  a  vernier  graduated  to  count  to  a 
Angle  minute,  and  is  furnifhed  with  a  tooth  and  pinion, 
by  means  of  which  the  index  is  moved  round  by  turn¬ 
ing  a  fmall  nut.  It  lias  two  pointers,  one  at  each  end 
of  the  index,  furnifhed  with  fprings  for  keeping  them 
fufpended  while  they  are  bringing  to  any  angle  ;  and 
being  brought,  applying  ,  a  finger  to  the' top  of  the 
pointer,  and  prefling  it  down,  pricks  off  the  angle. 

There  is  this  advantage  in  having  two  pointers,  that 
all  the  bearings  round  a  circuit  may  be  laid  or  pricked* 
off,  although  the  index  traverfes  but  one  half  of  the 
protraCtor- 

Another  circular  protraCtor,  different  from  either  of 
the  former,  is  reprefented  at  fig.  4.  The  centre  is  alfo 
formed  by  the  interfeCtion  of  two  lines  at  right  angles 
to  each  other,  which  are  cut  on  glafs,  that  all  parallax- 
may  thereby  be  avoided.  The  index  is  moved  round 
by  a  tooth  and  pinion.  The  limb  is  divided  into  de¬ 
grees  and  half  degrees,  and  fubdivided  to  every  minute 
by  the  vernier.  The  pointer  may  be  fet  at  any  conve¬ 
nient  diflance  from  the  centre,  as  the  focket  which 
carries  it  moves  upon  the  bar  BC,  and  is  fixed 
thereto  by  the  lint  I),  at  rig] it  angles  to  the  bar  RC,- 
and  moveable  with  it.  There  is  another  bar  EF  :  On 
this  bar  different  feales  of  equal  parts  are  placed  ;  fo  that 
by  moving  a  fquare  againit  the  inner  edge  thereof, 
angles  may  be  transferred  to  any  diflance  within  the 
limits,  from  the  centre  containing  the  fame  number  of 
degrees  marked  out  by  the  index. 

It  would  indeed  be  fuperfluous  to  deferibe  any  more 
of  thefe  circular  protraClors,  efpecially  as  the  little  al¬ 
terations  in  them  depend  very  much  upon  the  fancy  of 
the  artiff.  Suffice  it  however  to  fay,  that  we  have 
feen  others  flill  differently  conftru&ed,  one  of  which 
we  fhall  briefly  deferibe.  The  divifions  upon  the 
limb  of  this  inftrument  are  fimilar  to  thofe  already  de¬ 
feribed  ;  but  the  index  is  a  ftraight  bar  continued  to 
fome  confiderable  diflance  each  way  beyond  the  limb 
of  the  inftrument,  and  has  a  vernier  to  fhow  minutes 
as  ufual;  a  mark  upon  one  of  the  edges  of  the  index  al¬ 
ways  coincides  with  the  centre  of  therinflrument.  hv 
ftead,  therefore,  of  pricking  down  the  angle  as  in  the 
former,  part  of  the  line  containing  the  angle  may  be 
drawn,  which,  although  perhaps  not  fo  accurate  as  a  v 
point,  is  more  confpicuons,  and  the  line  is  eafily  com¬ 
pleted  upon  removal  of  the  protradlor.  The  common 
dimenfions  of  the  circular  part  of  thefe  inftruments  is 
from  fix  to  ten- inches  diameter;  and  they  are  made  of*: 
brafR. 

PROTUBERANCE 


^Protifte  • 
ranee 
!! 
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F  K  .  n  „  Pod  was  exerted,  not  In  creating  fubftances,  but  in  re-Pmulw. 

PROTUBERANCE,  in  anatomy,  is  any  eminence,  ^  .  inal  matter  from  a  ftate  of  chaos  into  v 

*  that  Dioiects  or  ad-  cl  g  .  _  .  b  ,  .  ■*  ,  _ 


PROTUx5Jl.ivAIN^. IL,  in  aua^-,;, . j 

whether  natural  or  preternatural,  that  projefts  or  ad 

providence  '^proVEDITOR,' a^  officer  in  feveral  parts  of  Italy, 

‘  V  '  particularly  at  Venice,  who  has  the  direftion  of  mat- 

^PROVENCE,  a  province  or  government  of  France, 
hounded  by  Daupliine  on  the  north,  by  Piedmont  on 
the  eaft,  by  the  Mediterranean  on  the  fouth,  and  by 
the  river  Rhone,  which  feparates  it  from  Languedoc, 
■on  the  weft  :  it  is  about  100  miles  long,  and  near  as 
many  broad. 


God  was  exertea,  nut  m  - -  * 

ducinff  the  original  matter  from  a  ftate  of  chaos  uito 
that  beautiful  order  in  which  we  fee  it  arranged  ;  the 
conftant  energy  'of  providence  muft  ftill  be  admitted  as 
neceffary  to  preferve  the  forms  and  to  continue  the  mo- 
tions  which  were  originally  impreffed  upon  the  chaotic 
mafs.  From  late  experiments  it  appears  extremely 
doubtful  whether  any  two  atoms  of  the  molt  fohd  body 
be  in  aftual  contad ;  and  that  they  are  not  a/1  in i  contaft 
is  certain.  (See  Metaphysics,  n’  176.  and  Optics, 
n oA(:  6a,  66.1  Yet  it  requires  a  very  conhderable  de¬ 
gree  of  for«  to  carry  to  a  greater  diftance  from  one 
®  ,  .1  a  h^r  of  iron.  JjV 


ii  liic  orree  ot  torcc  to 

many  broad.  .  ,  ..  fn-m'fiprl  n  another  the  parts  of  a  ftone  or  of  a  bar  of  iron,  jj) 

PROVEND,  or  Provender,  originally hff  A  d  ^  el.  hen  are  thefe  parts  kept  contiguous?  It 

kind  of  veifel  containing  the  meafure  of  cor  y  g  Pb  b  tbe;r  own.  becaufe  nothing  can  aft  where 

ven  to  a  horfe,  or  other  bead  of  labour,  f-  'shbfift  *  V  and  becaufe  our  beft  philofophy  lias 

ence  ;  but  is  now  generally  ufed  to  f.gmfy  the  food  for  j^notp  ^  ^  rf  matter  are  effent,ally 

-cattle,  whatever  it  is.  _  .  •  *re  ina&ive.  Again,  it  requires  a  very  great  degree  ot 

PROVERB,  -according  to  Camden,  is  a  co  c  ,  «  ^  g  ^  bod;eS)  however  fmall,  into  apparent 

witty,  and  wife  fpeecb,  grounded  upon  experience,  contad(fee  Optics,  ubifupra)-,  and  therefore  it  follows 

for  the  molt  part  containing  foiTie  iifeful  inft^ua  o  .  they  mnft  be  kept  afunder  by  fome  foreign  power. 

Book  o/PRot'ERB s,  a  canonical  book  of  the  Ol  ^  attempt  to  folve  tbefe  phenomena  by  the  inter- 

ft  ament,  containing  a  part  of  the  proverb.  °f  ®  ytntion  of  a  fubtle  fluid  is  vain  ;  for  tlie  queftion  recurs, 

the  fon  of  David  king  of  Ilrael.  The  firft  -4  C  P  *  the  part&of  the  fluid  itfelf  contiguous,  and 

are  acknowledged  to  be  the  genume  work  of  that  ^keep^  ^  ^  ^ 

prince  ;  the  next  live  chapters  arc  a  colledion  ^  J  ^  P  therefore  of  the  Darts  of  matter,  and 


,  leparatea  irom  eacu  uwt.  .  r  _  , 

The  cohefion  therefore  of  the  parts  of  matter,  and 
that  which  is  called  their  repulfive  power,  demonftrate, 
through  the  whole  fyftem,  the  immediate  energy  ot 
fomething  which  is  not  matter,  and  by  which  every  bo¬ 
dy  fmall  and  great  is  preferred  in  its  proper  torm.  it 
has  been  elfewbere  fliown  (fee  Metaphysics,  Part  11. 
chap.  5.  and  Motion,  n"  19,  20.),  that  the  various 

A  J  ,  11 _ on  fltr/Min-h  thp  nm- 


0efinition. 


prince  ;  the  next  live  ciidp^  a-  «.  c  .  '  , •  i  . 

ral  of  liis  proverbs  made  by  order  of  king  Hezekiah 
and  the  two  laft  feem  to  have  been  added,  though  be 
longing  to  different  and  unknown  authors,  Agur  the 

fon  of  Jakeh,  and  king  Lemuel.  ,  , 

In  this  excellent  book  are  contained  rules  for  the 
condnd  of  all  conditions  of  life  ;  for  l”Ss’  ^°ul  lcrs’  cb  and  Mot10n,  n-  19,  zu.;, 

matters,  fervants,  fathers,  mothers,  children,  6c c.  P;>  b;cb  are  regularly  carried  on  through  the  uni- 

PROVIDENCE,  the  fupermtendence  and  care  "S  an;  Js  a  J  vegetables  grow  and  decay, 

which  God  exercifes  over  creation.  bv  which  we  have  day  and  night,  fummer  and  win- 

BtUef  of  a  That  .tan  n»«.  .  *««  ft'S £Xh£  cL»o.  be  counted  for  by  any  h»  of  «  ,a«- 
providence  to  the  affairs  of  this  world,  and  •  chanifm,  but  neceffarily  imply  the  conftant  agency  of 

univetfdl.  been  a  received  opinion  among  the  human  rac  y  fometh.n<>.  wh!cll  is  Itfelf  diftinft  from  matter.  But 

country  and  in  every  period  of  hiftory.  Every  form?of  bodies  are  preferved,  and  their  natural  1110- 

that  is  erected,  every  prayer  and  evep-  facnhc  tli  t  b  forpn|Ppofes  obvioufly  planned  by  Wif- 

offered  up,  affords  a  proof  of  this  bel'ef-  S“  ^  dom.  The  power  therefore  which  effects  thefe  things 
men  been  convinced  of  the  fincenty  o  anneal  muft  be  combined  with  intelligence  :  but  power  and  in- 

upon  this  fubjeft,  that  in  one  (orm,  tha  ^.PP  telll(Teuce  preferving  the  order  of  the  univerfe  conftitute 

to  the  Divine  Ruler  of  the  w  or  >  Y  /  all  that  is  meant  by  a  general  providence  ;  which  is  there¬ 

in  oath,  they  have  introduced  it  bothintorie  moft  or-  all  that  t.  m  ^ a$  the  fun  daily  rifes  and 

tolid by wl“‘ “  “• 

provi-  knowledge,  from-the  moft  profound  phdofopher  to  the  e  ^ ^  ^ metaphyfical  as  this  reafoning  may  Reafonm? 
™  roddl  baibarian,  U  prebily  to  b.  meed  to  fan.  *J'b  no  men.  pel.B.r  to  the  philofophet,  of  .1  .he  B«- 

m»vil  tradition,  never  “>#,"^S«p“bk  I./fotee  ho,  Uen  felt  from  time  1—;^. 

f.c  ptinci-  under  heaven.  The  truth  itfelf,  however  is  lulcep  y  ^  Bramins  of  Hindoftan,  who,  as  Sir  William 

of  the  moft  complete  proof  from  principles  of  fcie  c  “?nforms  ..  being  unable  to  form  a  diftind  idea  *  AftalU 

If  the  world  had  a  beginning,  it  may  obvioufly  have  a  J  independent  of  mind,  or  to  conceive  RtfLckh 

end,  and  can  be  continued  in  exiftence  only  by  tlie  con-  of  brute  matter  u  p  left  a  moment  Vol.  I. 

ftant  energy  of  that  power  by  which  it  was  at  firft  crea-  ha  he  wrk  ol ^luprem  ^  refent  t0  hig 

t«d.  He^therefo.e  .ho  ■*  ^  but  in  Spirit  J  in  nn-g,..” 

denies  a  providence,  involves  lnmfe  .  P  P  Qil  tb;s  rational  and  fublime  conception  they  have  m- 

contradiaion—“  that  a  fyftem,  w  ic  o  tf '  deed  buj]t  numberlefs  abfurd  fuperftitions  5  .  but  their 

an  original  and  momentary  ^  [  h  £an_  hold;  the  ;nion  itfelf,  fliows  that  they  believe  in  the 

have  a  perpetual  exiftence  ;  or  that  a  b  g  realitv  of  nrovidence  upon  philofophical  principles :  and 

not  of  itfelf  exift  for  a  fecond  of  time  may  yet,  of  it-  ^  o/which  the  mind  of  man  has  not 

with  certain  ancient  Greeks, 

w  had  phii°^her8  equally  fubtlle  with  the  Brami"f 
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nerai  agreed  In  the bdjtftf  afiperin'tSng  ProWdenfe*  pofcd  IhaT'there' Ta ’*  fthe  fa^\' the?  fllP'  ProvWen<:‘ 

“fS — 

"  Wh!Ch  th'  “•  ”t  »"-*-»,««>  V  U.  Author  of 
■  Wlut  foe  ie  ties  ,10  Hill  i„  a  rude  and  unpolifhed  Bate  I'Z'rl'i'  if",?'  'I'"1“''  in,»  •“'»  branche.  ,  a 

while  individuals  poffefs  little  fecurity  and  little  leifure  for  fan re  •  /  h  ma'la^eme"t.  °/  the  imwerfe  at 

the  exertion  of  ttir  rational  powers^  Jc^Zt  ol  Sr  ^rding  par- 

mTf  SS,°of?^°m“”  °bj<ar0f  W“i"  r  Upon  ,he  f,rft  oftl“f'.  >'»  Tl‘  «.'%»»  ./  Nmr, G.tJ.t 

01  at  lead  cannot  be  faid  to  fluduate  fortuitoufly,  if 
there  are  laws  or  rules  by  which  natural  caufes  ad;  if 
the  fevcral  phenomena  in  it  fucceed  regularly,  and  in 
general  the  conftitution  of  things  is  preferved  ;  if  there 
are  rules  obferved  in  the  produdion  of  herbs,  trees,  and 
the  like  ;  if  the  feveral  kinds  of  animals  are  furnifhed 
with  faculties  proper  to  determine  their  adions  in  the 
different  ffations  which  they  hold  in  the  general  econo¬ 
my  of  the  world  ;  and,  laftly,  if  rational  beings  are  ta¬ 
ken  care  of  in  fuch  a  manner  as  will  at  laft  agree  bed 
with  reafon.  13 y  the  providence  of  God  we  ought  to 
underdand  his  governing  the  world  by  fuch  laws  as  thefe 
now  mentioned  i  fo  that  if  there  are  fuch,  there  mud  be 
a  Divine  providence. 


--  --  wwtuiun  ui  connected  parts, 

all  contributing  to  form  one  grand  and  beautiful  fydem. 
,  very  appearance  feems  to  dand  alone  ;  they  know  that 
it  mud  have  a  caufe,  but  what  that  caufe  is  they  are  ig¬ 
norant.  The  phenomena  exhibited  by  nature  are  fo 
complicated  and  fo  various,  that  it  never  occurs  to  them 
that  it  is  pofiible  for  one  Being  to  govern  the  whole. 
Hence  arofe  the  different  fyftems  of  polytheifm  that 
have  appeared  in  the  world. .  Nature  was  divided  into 
different  regions,  and  a  particular  invidble  power  was 
affigned  to  each  department :  one  conduced  the  flam¬ 
ing  chariot  of  the  fun,  another  wielded  the  terrible 
thunderbolt,  and  others  were  employed  in  diffuflno- 
plenty,  and  introducing  the  ufeful  arts  among  mein 
Thus,  although  the  various  fydems  of  polytheifm  in 


■,  .  .  -  j - -  in  proviaeuce.  _ 

general  acknowledged  one  Supreme  Ruler,  the  father  of  With  regard  to  inanimate  ohjeas,  the  cafe  agrees  pre-  .is  it  re 
gods  and  men,  yet  they  at  the  fame  time  peopled  not  clfelv  with  the  aW  8  r  £  .  ,  ' 
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ry  age. 
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gods  and  men,  yet  they  at  the  fame  time  peopled  not 
only  the  regions  above,  the  air  and  the  heavens,  but 
they  alfo  filled  the  ocean  and  the  land,  every  grove,  and 
every  mountain,  with  adive  but  invifible  natures.  Ha¬ 
ving  arifen  from  the  fame  caufes,  thefe  fyftems  of  poly¬ 
theifm,  which  are  fo  many  liypothefes  concerning  Divine 
providence,  are  all  extremely  fimilar;  and  we  have  a  very 
favourable  fpecimen  of  them  in  the  elegant  mythplogy 
of  Greece  .and.  Rome,  which  gave  to  every  region  of 
nature  a  guardian  genius,  and  taught  men  in  the  deep 
recedes  of  the  foreft,  or  in  the  windings  of  the  majeftic 
flood,  to  exped  the  prefence  of  proteding  and  friendly 
powers.  See  Polytheism. 

Notwitliftanding  this  univerfal  reception,  in  fome 
form  or  other,  of  the  dodrine  of  a  divine  providence, 
it  has  in  eveiy  age  met  with  fome  opponents.  The 
moft  ancient  of  thefe  were  Democritus  and  Leucippus. 
They  denied  the  exiftence  of  a  Deity — afferted  that  all 
things  were  mechanically  neceffary,  and  that  thought 
and  fenfe  were  only  modifications  of  matter.  This  is 
atheifm  in  the  ftrideft  fenfe,  and  the  only  form  of  it 
that  has  ever  been  confidently  fupported.  Epicurus 
followed  upon  the  fame  principles ;  but  he  rendered  the 
fyftem  altogether  abfurd,  by  confeffing  the  freedom  of 
the  human  will.  To  avoid  the  imputation  of  atheifm, 
he  afferted  the  exiftence  of  God;  but  declared  that  he 
refided  above  the  heavens,  and  interfered  not  in  human 
affairs.  One  of  his  maxims  was,  that  “  the  bleffed  and 
immortal  Being  neither  hath  any  employment  himfelf^' 
nor  troubles  himfelf  with  others.”  Maximus  Tyrius  * 
juftly  dbferves,  that  this  is  rather  a  defeription  of  a 
Sardanapalus  tkamof  a  Deity.  And  fome  of  the  mo- 
ralifts  f  of  antiquity  remarked,  that  they  knew  many 
men  among  themfelves  poffeffed  of  adive  and  generous 
minds,  whofe  characters  they  valued  more  highly  than 
that  of  Epicurus’s  god.  Some  of  the  ancients  alfo  ap¬ 
pear  to  have  entertained  the  following  ftrange  notion : 
They  acknowledged  the  exiftence  cf  a  Supreme  and  of 
Vol.  XV.  Part  II. 


cifely  with  the  above  fuppofition.  The  whole  of  that  *Pec^"s  ina- 
liniverfe  which  we  fee  around  us  is  one  magnificent  and.n!jjriate  obm 
well  regulated  machine.  The  world  that  we  inhabit 
is  a  large  globe,  which,  concluded  by  an  invifible  power, 
flies  with  a  rapidity  of  which  we  have  no  conception, 
through  an  extent  of  fpace  which  fets  at  defiance  every 
power  ot  fancy  to  embody  it  into  any  diftind  image. 

A  large  flaming  orb  Hands  immoveable  in  the  heavens. 
around  which  this,  and  other  worlds  of  different  magni¬ 
tudes,  perform  their  perpetual  revolutions.  Hence  arife 
the  expeded  returns  of  day  and  night,  and  the  regular 
diverfity  of  feafons.  Upon  thefe  great  operations  a 
thoufand  other  circumftances  depend.  Hence,  for  ex¬ 
ample,  the  vapours  afeend  from  the  ocean,  meet  above 
in  clouds,  and  after  being  condenfed,  d^feend  in  fhowers 
to  cover  the  earth  with  fertility  and  beauty.  And 
thefe  appearances  are  permanent  and  regular.  During 
every  age  fince  men  have  been  placed  upon  the  earth* 
this  aftoniftiing  machine  continued  lteadily  to  perform 
its  complicated  operations.  Nothing  is  left  to  chance. 

The  fmalleft  bodies  are  not  lefs  regular  than  the  largeft, 
and  obferve  continually  the  fame  rules  of  attradion,  re- 
pulfion,  See.  The  apparent  variations  of  nature  pro¬ 
ceed  only  from  different  circumftances  and  combinations 
of  things,  ading  all  the  while  under  their  ancient  laws. 

We  outffelves  can  calculate  the  effeds  of  the  laws  of 
gravitation  and  of  motion.  We  can  render  them  fub- 
fervient  to  our  own  purpofes,  with  entire  certainty  of 
fuccefs  if  we  only  adhere  to  the  rules  eftablifhed  by"  na¬ 
ture,  that  is  to  fay,  by  providence. 

Vegetables  alfo  live  and  flourhh  according  to  prefer!- Vegeta bl&i 
bed  methods.  Each  fort  is  produced  from  its  proper 
feed.;  has  the  fame  texture  of  fibres,  is  at  all  times 
liourifhed  by  the  fame  kind  of  juices,  dfgefted  and  pre¬ 
pared  by  the  fame  veffels.  Trees  and  fhriibs  receive 
annually  their  peculiar  liveries,  and  bear  their  proper 
fruits  :  fo  regular  are  they  in  this  laft  refped,  that  every 
fpecies  may  be  faid  to  have  its  profeflion  or  trade  ap- 
4  H  pointed 
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Ptovidence  pointed  to  it,  by  which  it  furnilhes  a  certain  portion  of 

* - * - manufacture,  or  of  food,  to  fupply  the  wants  of  animals: 

being  created  for  the  purpofe  of  confumption,  all  ve¬ 
getables  produce  gro.it  quantities  of  feed  to  fupply  the 
Beceffary  wafte.  Here  too,  then,  there  is  evidently  a 
regulation  by  which  the  feveral  orders  are  preserved,  and 
the  ends  of  them  anfwered  according  to  their  firlt  elta- 

blifbment.  .  c  ,  . 

With  regard  to  animals ,  they  too,  in  ftrufture  of  their 
form,  are  fubjeft  to  laws'  fimilaf  to  thofe  which  govern 
the  vegetable  world.  In  the  fentient  part  of  their  con- 
ftitution  they  are  no  lefs  fubjeft  to  rule.  I  he  lion  is  al¬ 
ways  fierce,  the  fox  is  crafty,  and  the  hare  is  timid. 
Every  fpecies  retains  from  age  to  age  its  appointed  place 
and  character  in  the  great  family  of  nature.  The 
various  tribes  are  made  and  placed  in  fuch  a  man¬ 
ner  as  to  find  proper  means  of  fupport  and  defence. 
Beafts,  birds,  fifhes,  and  infeCts,  are  all  poffefled  of 
organs  and  faculties  adapted  to  their  refpeftive  cir¬ 
cumftances,  and  opportunities  of  finding  their  proper 

food  and  prey.  ,  .  ,  , 

Man  is  fubjeCt  to  the  ordinary  laws  which  other  ma¬ 
terial  and  animal  fubttances  obey  ;  but  he  is  left  more 
at  large  in  the  determination  of  his  aftions.  Yet  even 
here  things  do  not  fluctuate  at  random.  Individuals  do 
indeed  rife  and  perifh  according  to  fixed  rules,  and  na¬ 
tions  themfelves  have  only  a  temporary  endurance. 
But  the  fpecies  advances  with  a  fteady  progrefs  to  m- 
telleftual  improvement.  This  progrefs  is  often  inter¬ 
rupted  ;  but  it  appears  not  to  be  lefs  fure  at  the  long- 
run  than  even  the  mechanical  laws  which  govern  the 
material  part  of  our  conftitution.  Amidft  the  couvul- 
fion  of  itates  and  the  ruin  of  empires,  the  ufeful  arts, 
when  once  invented,  are  never  loft.  Thefe,  in  better 
times,  render  fubfiftence  eafy,  and  give  le.fure  for  reflec¬ 
tion  and  ftudy  to  a  greater  number  of  individuals. 
Tyre  and  Sidon  have  palled  away,  Athens  ltfelf  has  be¬ 
come  the  prey  of  barbarians,  and  the  profpenty  of 
ancient  Egypt  is  departed,  perhaps  for  ever ;  but  the 
fhip,  the  plow,  and  the  loom,  remain,  and  have  been 
perpetually  improving.  Thus  every  new  convulflon  of 
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And  man. 


perpetually  iLupiwvn.£.  - .  — ....  , 

fociety  does  lefs  mifehief  than  the  laft ;  and  it  is  hoped 
that  by  the  affiftance  of  printing  the  naoft  polifhed  arts 
and  the  moil  refined  {peculations  have  now  become  1m- 

m°The  world  is  not  then  left  in  a  ftate  of  confufion : 
it  is  reduced  into  order,  and  methodifed  for  ages  to 
come  ;  the  feveral  fpecies  of  beings  having  their  offices 
and  provinces  affigned  them.  Plants,  animals,  men, 
and  nations,  are  in  a  ftate  of  continual  change;  but  fuc- 
ceffors  are  appointed  to  relieve  them,  and  to  carry  on 
the  fcheme  of  Providence. 

jjimeimy  But  the  great  difficulty  is,  how  to  account  for  that 
of  account-  providence  which  is  called  particular  :  For  rational  be- 
ing  for  j  ar. .  and  frec  tSj  are  capable  of  dging  and  defending 

^deu«r'  well  or  ill;  and  the  fafety  or  danger,  that  happmefs  or 
unhappinefs,  of  a  man  here,  mult  depend  upon  many 
things  that  feem  fcarcely  capable  of  being  determined 
by  Providence.  Befides  bimfelf  and  his  own  conduft, 
he  depends  upon  the  conduft  of  other  men  ;  whofe 
aftions,  as  we  naturally  fuppofe,  cannot,  confiftently 
with  their  free  will,  be  controuled  for  the  advantage  of 
another  individual.  The  aftions  of  numbers  of  men 
proceeding  upon  their  private  freedom,  with  different 
degrees  of  ability,  as  they  crofs  and  impede,  or  direftly 
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oppofe  each  other,  muft  produce  very  different 
upon  men  of  different  charafters,  and  thus  in  a  ftrange  -^v— 
manner  embarrafs  and  entangle  the  general  plan.  And 
as  to  the  courfe-of  nature,  It  may  juftly  be  alked,  is  the 
force  of  gravitation  to  be  fufpended  till  a  good  man 
pafs  by  an  Infirm  building?  (See  Prayer)  Add  to 
this,  that  fome  circumftances  appear  absolutely  lrrecon- 
eileable.  The  wind  which  carries  one  into  port  drives 
another  back  to  fea ;  and  the  rains  that  are  juft  fufti- 
cient  upon  the  hills  may  drown  the  inhabitants  of  the 
valleys.  In  ffibrt,  may  we  expea  miracles  ?  or  can 
there  be  a  particular  Providence  that  forefees  and  pre¬ 
pares  for  the  feveral  cafes  of  individuals,  without  torce 
frequently  committed  upon  the  laws  of  nature  and  the 

freedom  of  intelligent  agents?  iv,i„  No  ilood 

In  whatever  way  it  is  brought  about,  there  is  little  f?ment 
doubt  that  fomething  of  this  kind  mujl  take  place,  ror  aglinft  it* 
as  the  Deity  does  direft,  as  already  mentioned,  the  great  exigence, 
and  general  progrefs  of  things  in  this  world,  he  mult 
alfo  manage  thofe  of  lefs  Importance.  Nations  are 
compofed  of  Individuals.  The  progrefs  of  individuals 
is  the  progrefs  of  the  nation,  and  the  greateft  events, 
ufually  depend  upon  the  hiftory  and  the  moll  trifling 
aft  ions  of  private  perfons.  The  difficulty  is  to  con¬ 
ceive  how  the  fuperintendence  and  management  ot  all 
this  can  be  brought  about.  But  as  the  ways  and  the 
thoughts  of  the  Omnipotent  Spirit,  whofe  influence  per¬ 
vades,  and  rules,  and  animates  nature,  refemble  not  the 
limited  operations  of  men,  we  can  only  form  conjec¬ 
tures  concerning  the  means  by  which  his  government  is 

condufted^  ^  placej  then>  lt  is  not  impoflible  that  the 

Deity  fhould  forefee  the  future  aftions  of  intelligent  be-  f*y  t)refee 
ings  Many  of  thefe  aftions  depend  upon  the  mecha-  the  aaione- 
nifm  of  the  material  world,  which  was  formed  by  himfelf,  uf  men ; 
and  muft  be  entirely  known  ter  him.  Many  men  among 
ourfelves  poffefs  much  fagacity  in  difeermng  the  future 
aftions  of  others,  from  attending  to  their  known  charac¬ 
ters,  and  the  circumftances  in  which  they  are  placed. 

If  fuperior  natures  do  exift,  and  minds  more  perfeft  than 
the  human,  they  muft  poffefs  this  penetration  m  a  more 
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eminent  degree  in  proportion  to  the  excellence  of  the  r 
intellectual  powers.  But  if  this  difeemment  be  in  Ood 
proportionable  to  his  nature,  as  in  lower  beings  it  is 
proportionable  to  theirs,  it  then  becomes  altogether 
unlimited,  and  the  future  aftions  of  free  agents  are 
at  once  unlocked  and  expofed  to  his  view.  Add  to 
this,  that  the  Author  of  nature  is  well  acquainted 
with  the  creatures  that  he  has  made  ;  he  knows  the 
mechanifm  of  our  bodies,  the  nature  and  extent  of  our 
underftandings,  and  all  the  circumftances  by  which  _we 
are  furrounded.  With  aft  thefe  advantages,  it  is  making 
no  great  ftretch  to  fuppofe  him  capable  of  difeermng 
the  line  of  conduft  which  we  will  purfue  ;  and  this 
even  fetting  afide  the  infinity  of  his  nature,  to  which  a 
thoufand  years  are  as  one  day,  and  fuppoling  him  to 
reafon  from  probabilities  in  the  imperfeft  manner  that 

we  do.  .  r  *5 

2  There  is  no  impoffibility  at  leaft,  that  men,  whole  And  may 
charafters  and  aftions  are_  thus  foreknown,  may  be  m-then**. 
troduced  into  the  world  in  fuch  times  and  places  .as  fitua, 
that  their  afts  and  behaviour  may  not  only  «oincicte  tiull8  m 
with  the  general  plan  of  things,  but  may  alfo  anfwer  ufe. 
many  private  cafes.  The  celeftial  bodies  are  fo  placed 
that  their  jarring  attraftiorrs  make  out  a  fplendid  ly»em- 
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Ffgvl^ngg  Why  then  may  there  not  be  in  the  Divine  mind  fome- 
*L  1  t  r'~  thing  like  a  projection  of  the  future  hiftory  of  mankind, 
as  well  as  of  the  motions  of  the  heavenly  bodies  ?  And 
why  fhould  it  not  be  thought  poflible  for  men,  as  well 
as  for  them,  by  fome  fecret  law,  or  rather  by  the  ma¬ 
nagement  of  an  unfeen  power,  to  be  brought  into  their 
places  in  fuch  a  manner  as  that,  by  the  free  ufe  of  their 
faculties,  the  conjunctions  and  Oppofitions  of  their  in- 
terefts  and  inclinations,  the  natural  influence  of  their 
different  degrees  of  talents,  power,  and  wealth,  they 
may  confpire  to  make  out  the  great  fcheme  of  human 
affaire  ?  There  is  no  abfurdity  in  this  fuppofition  :  it  is 
not  beyond  the  power  of  an  almighty  and  perfeCt  Be- 

16  ing  ;  and  it  is  worthy  of  him.  Let  us  take  from  the 
The  pofli-  Jewifh  hiftory,  as  moft  generally  known,  an  example  of 

thifexem  w^at  may  ^PP0^  to  happen  daily.  It  was  the 
reified*6111"  ^ntenti°n  providence  to  place  David  the  fon  of  JefTe 
upon  the  throne  of  the  Hebrews.  The  country  is  in- 
waded  by  a  foreign  enemy  :  the  hoftile  armies  meet,  and 
lie  encamped  upon  oppofite  mountains.  A  man  comes 
forth  from  the  army  of  the  invaders,  as  was  extremely 
^common  in  thofe  times,  and  defies  the  Hebrew  holt  to 
fend  forth  a  champion  to  meet  him  in  Angle  combat. 
Terrified  by  the  gigantic  bulk  and  mighty  force  of  Go- 
liah,  no  man  would  rifle  the  unequal  conflict.  David, 
who  was  too  young  to  carry  arms,  had  been  fent  to  the 
•camp  with  provilions  for  his  brothers,  and  heard  the 
challenge.  In  defence  of  his  flock  he  had  killed  fome 
beafts  of  prey  in  the  wildernefs,  and  he  was  an  excellent 
markfman  with  the  fling.  He  thought  it  might  pro¬ 
bably  be  as  eafy  to  kill  a  man  as  a  wild  beaft  5  at  all 
events,  he  knew  that  a  Hone  well  direded  would  prove 
no  lefs  fatal  to  a  giant  than  to  a  dwarf:  he  therefore 
refolved  to  try  his  fkill ;  and  he  tried  it  with  fuccefs. 
Here  no  man’s  free  will  was  interrupted,  and  no  miracle 
was  accompli fhed  :  Yet  by  this  train  of  circumltances 
thus  brought  together,  a  foundation  was  laid  for  the  fu¬ 
ture  fortunes  of  the  fon  of  Jeffe,  for  the  greatnefs  of 
Bis  country,  and  for  accomplifhing  the  purpofes  of  Pro¬ 
vidence.  According  to  Seneca,  “  Hoc  dico,  fulmina 
non  mitti  a  Jove,  fed  fic  omnia  difpofita,  ut  ea  etiam 
quae  ab  illo  non  fiunt,  tamen  fine  ratione  non  fiunt :  quae 
illius  eft. —  Nam  etfi  Jupiter  ilia  nunc  non  facit,  fecet 
ut  fierent.”— /  fay ,  that  the  lightning  comes  not  dirtttly 
from  the  hand  of  "Jove ,  but  things  are  properly  difpofed 
for  the  indirect  execution  of  his  will ;  for  he  a8s  not  imme- 

17  diately ,  but  by  the  intervention  of  means . 

Secret  in-  3.  Laftly,  it  is  not  impoffible  that  many  tilings  may 

.flueneeMm  accomplifhed  by  fecret  influence,  upon  the  human 
A  TT”M  mind,  either  by  the  Deity  liimfelf,  or  by  the  intervention 
of  agents  pofieffed  of  powers  fuperior  to  thofe  which 
1-^lrmrr  nc  “  For  iniianre.  if  the  rafe  fhouM  renuire 


the  mind 
are  far 
from  im- 
poflible. 


belong  to  us.  “  For  inftance,  if  the  cafe  fliould  require 
that  a  particular  man  be  delivered  from  fome  threaten¬ 
ing  ruin,  or  from  fome  misfortune ,  which  would  certain¬ 
ly  befal  him  if  he  fhould  go  fuch  a  way  at  fuch  a  time, 
ss  he  intended :  upon  this  occafion  fome  new  reafons 
may  be  ^refented  to  his  mind  why  he  fhould  not  go  at 
all ,  or  not  then,  or  not  by  that  road ;  or  he  may  forget 
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to  go.  Or,  if  he  is  to  be  delivered  from  fome  dangef- Providence, 
ous  enemy ,  either  fome  new  turn  given  to  his  thoughts  — v— * 
may  divert  him  from  going  where  the  enemy  will  be,  or 
the  enemy  may  be  after  the  fame  manner  diverted  front 
coming  where  he  fhall  be,  or  his  refentment  may  be 
qualified;  or  fome  proper  method  of  defence  may  be  fua-. 
gefted  to  the  perfon  in  danger.  After  the  fame  man* 
ner  advantages  and  fuccefles  may  be  conferred  on  the 
defer vi ng;  as,  on  the  other  fide,  men,  by  way  of  punifti- 
ment  for  their  crimes,  may  incur  mifehiefs  and  calami¬ 
ties.  Thefe  things,  and  fuch  as  thefe  (fays  Mr  Wollas¬ 
ton*),  may  be .  For  fince  the  motions  and  adions  of*  Rdigio* 
men,  wljich  depend  upon  their  wills,  do  alfo  depend  c{ Nature 
upon  their  judgments,  as  thefe  again  do  upon  the  prefent  f^T  9 
appearances  of  things  in  their  minds  ;  if  a  new  profped 
of  things  can  be  any  way  produced,  the  lights  by  which 
they  are  ken  altered,  new  forces  and  diredions  imp  refled 
upon  the  fpints,  pafiions  exalted  or  abated »  the  power  of 
judging  enlivened  or  debilitated ,  or  the  attention  taken  off 
without  any  fufpenfion  or  alteration  of  the  Handing 
laws  of  nature,— -then,  without  that,  new  volitions,  de- 
figns,  meafures,  or  a  ceflation  of  thinking,  may  alfo  be 
produced  ;  and  thus  many  things  prevented  that  other* 
wife  would  be,  and  many  brought  about  that  would  not . 

That  there  may  poflibly  be  fuch  infpirations  of  new 
thoughts  and  counfels  (continues  our  author),  may 
perhaps  appear  farther  from  this,  that  we  frequently 
find  thoughts  arifing  in  our  heads,  into  which  we  are 
led  by  no  difeourfe,  nothing  we  read,  no  clue  of  reafon- 
ing,  but  they  furprife  and  come  upon  us  from  we  know 
not  what  quarter.  If  they  proceeded  from  the  mobility 
of  fpirits  Hraggling  out  of  order,  and  fortuitous  affedions 
of  the  brain,  or  were  they  of  the  nature  of  dreamst 
why  are  they  not  as  wild,  incoherent,  and  extravagant 
as  they  are  Is  it  not  much  more  reafonable  to  ima¬ 
gine  that  they  come  by  the  order  and  diredion  of  an 
all-feeing  and  all-gracious  God,  who  continually  watches 
over  us,  and  difpofes  every  thing  in  and  about  us  for  the 
good  of  ourfelves  or  others  ?  not  to  fpeak  of  the  agree- 
ablenefs  of  this  notion  to  the  opinions  of  the  beft  and 
wifelt  men  in  all  ages  (a).  “  If  this,  then,  be  the  cafe,  as 
it  feems  to  be,  that  mens  minds  are  fufceptible  of  fuch 
infinuations  and  imprejfions ,  as  frequently,  by  ways  un¬ 
known,  >  do  died  them,  and  give  them  an  inclination 
towards  this  or  that;  how  many  things  (afks  our 
author)  may  be  brought  to  pafs  by  thefe  means  without 
fixing  and  rejixing  the  laws  of  nature,  any  more  than 
they  are  unfixed  when  one  man  alters  the  opinion  of 
another  by  throwing  in  his  way  a  book  proper  for  that 
purpofe  V ’  ,g 

All  this  may  be  effeded  either  by  the  immediate  in-  And 
terpofition  of  God  himfelf,  or  by  that  of  beings  invijible ,  ,bef 
and  in  nature  fuperior  to  us,  who  ad  as  the  miftiftefs fupe^» cr^t# 
of  his  providence.  That  there  are  fuch  beings  we  can  us,  cr  by 
hardly  doubt,  as  it  is  in  the  higheft  degree  improbable  the  Beity. 
that  fuch  imperfed  beings  as  men  are  at  the  top  of  the 
fcale  of  created  exiltence.  And  llnce  we  ourfelves,  by 
the  ufe  of  our  limited  powers,  do  often  alter  the  courfe 
4  H  2  of 


(a)  That  fuch  was  the  general  belief  of  the  Greeks  in  the  days  of  Homer,  is  plain  from  that  poet’s  conftantly 
introducing  his  deities  into  the  narrative  of  his  poems,  and  telling  us  that  Minerva,  or  fome  other  god,  altered  the 
minds  of  his  heroes.  **  By  this,”  fays  Plutarch,  “  the  poet  does  not  mean  to  make  God  deftroy  the  will  of  man, 
but  only  move  him  to  will :  nor  does  he  miraculoufly  produce  the  appetites  themfelves  in  men,  but  only  caufes 
fuch  imaginations  as  are  capable  of  exciting  them.” 
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yroviienee  of  things  within  @ur  fphere  from  what  they  would  be 

w- v -  if  left  to  the  ordinary  laws  of  motion  and  gravitation, 

without  being  faidto  alter  thofe  laws;- why  may  not  fu- 
perior  beings  do  the  fame  as  mftmments  of  divine  pro¬ 
vidence5  'I  his  idea  of  the  intervention  of  fupenor  na¬ 
tures  is  beautifully  illuftrated  by  Thomfon  in  the  follow- 
ing  paffage  : 

Thefe  are  the  haunts  of  meditation,  thefe 
The  fcenes  where  ancient  bards  tli’infpiring  breath, 
Ecftatic,  felt. ;  and  from  this  world  retir'd, 

Convers'd  with  angels  and  immortal  forms,  v 
On  gracious  errands  bent :  to  fave  the  fall 
Of  virtue  ftruggling  on  the  brink  of  vice  ; 

In  waking  whifpers,  and  repeated  dreams, 

To  hint  pure  thought,  and  warn  the  favour  d  loul 
For  future  trials  fated  to  prepare. 

We  aerree,  however,  with  Mr  Wollafton,  in  thinking 
the  power  of  thefe  beings  not  fo  large  as  to  alter  or  fuf- 
pendthe  general  laws  of  nature  (fee  Miracle)  ;  tor 
the  world  is  not  like  a  bungling  piece  of  clock-work, 
which  requires  to  be  often  fet  backwards  or  forwards. 
We  are  likewife  perfedly  fatisfied,  that  they  cannot 
change  their  condition,  to  ape  us  or  inferior  beings ; 
and  confequently  we  are  not  apt  haftily  to  credit  itones 
of  portents ,  &c.  fuch  as  cannot  be  true,  unlefs  the  nature 
of  things  and  their  manner  of  exigence  were  occaiional- 
ly  reverfed.  Yet  as  men  may  be  fo  placed  as  to  become, 
even  by  the  free  exercife  of  their  own  powers,  injlruments 
of  God’s  particular  providence  to  other  men  ;  fo  may 
we  well  fuppofe  that  thefe  higher  beings  may  be  lo 
diftributed  through  the  univerfe,  and  fubjed  to  fuen  an 
economy,  unknown  to  us,  as  may  render  them  alfo  m- 
ftruments  of  the  fame  providence  ;  and  that  they  may, 
in  proportion  to  their  greater  abilities,  be  capable,  con - 
JlJlently  with  the  laws  of  nature,  of  influencing  human  at- 

10  fairs  in  proper  places.  ,  .  f 

Objections  {hall  next  proceed  to  flate  fome  01  the  cniet 

to  the  doc-  0yeaions  which  in  ancient  or  modern  times  have  been 
.  J  1  .  _ •  ii  wnrlri  is  croverned 


{late,  we  mortals  {land  upon  too  low  ground  to  take  aProvidenc^ 
commanding  view  of  the  whole  frame  of  things.  We  v 
can  only  reafon  concerning  what  is  unknown  from  the 
little  that  is  within  our  reach.  In  that  little,  we  can- 
fee  that  wifdom  and  goodnefs  reign  ;  that  nature  al¬ 
ways  aims  to  produce  perfedion  ;  that  many  falutary 
effe&s  refult  even  from  the  thunder  and  the  ftorm  :  and 
we  doubt  not  that  a  view  of  the  whole  ftrudure  of  the 
univerfe  would  afford  an  additional  triumph  to  the 
goodnefs  and  {kill  of  its  great  Architect. 

We  fee  a  regular  afeent  in  the  fcale  of  beings  from 
mere  lifelefs  matter  up  to  man  ;  and  the  probability  is, 
that  the  fcale  continues  to  afeend  as  far  above  man  in 
perfedion  as  created  beings  can  pofiibly  be  raifed.— 

The  foie  purpofe  of  God  in  creating  the  world  muff 
have  been  to  produce  happinefs  :  but  this  would  be  moft 
effedually  done  by  creating,  in  the  firft  place,  as  many 
of  the  moil  perfect  clafs  of  beings  as  the  fyftem  could 
contain  ;  and  afterwards  other  claffes  lefs  and  lefs  per- 
fed,  till  the  whole  univerfe  flrould  be  completely 
full.  We  do  not  pofitively  affert  fuch  a  fcheme  o£ 
creation, 


providence  brought  againft  the  opinion,  that  the  world  is  governed 
„0  by  a"  Divine  providence. 

From  the  I.  The  firft  of  thefe  is  this,  that  the  fyftem  of  nature 
jtnperfec-  contains  many  imperfedions  which  it  ought  npt  to.  do 
tions  of  na-  •£  ^  ^  t^e  work  of  a  perfedly  wife  and  good  Being. 
We*  To  avoid  the  force  of  this  objeftion,  fome  modern  wri¬ 
ters  have  deferted  the  ground  of  fupreme  and  abfo- 
lute  goodnefs,  which  the  ancient  theifts  always  occu¬ 
pied,  and  have  afferted  that  the  divine  perfcdion  con- 
lifts  in  unlimited  power  and  uncontrouled  fupremacy 
of  will ;  that  confequently  the  Deity  does  not  always 
that  which  is  beft,  but  merely  what  he  himfelf  pleafes  ; 
and  that  for  no  other  reafon  but  becaufe  lie  wills _to 
do  fo.  But  this  is  no  better  than  atheifm  ltfelf.  For 
it  is  of  no  importance  to  us  whether  the  univerfe  is  go¬ 
verned  by  blind  fate  or  chance,  that  is  to  fay,  by  no¬ 
thing  at  all ;  or  whether  it  is  governed,  by  an  arbitrary 
fovereign  will  that  is  direded  by  chance,  or  at  leaff  by 

no  principle  of  beneficence. 

Ardwered.  The  true  anfwer  to  this  objedion  is,  that  no  created 
fyftem  can  have  every  perfedion,  becaufe  it  muff  neceffa- 
rily  be  deftitute  of  felf-exiftence  and  independence  ;  and 
therefore  if  beings  deftitute  of  feme  perfedions  be  bet¬ 
ter  than  nothing,  it  was  worthy  of  infinite  power  and 
perfed  goodnefs  to  create  fuch  beings.  In  our  prefent 


Where  all  muff ‘full,  or  not  coherent  be  ; 

And  all  that  rifes,  rife  in  due  degree, 

was  adually  in  the  divine  Archited’s  intention  ;  but* 
that  it  is  poflible,  is  fufficiently  obvious.  No  man  will 
pretend  to  fay,  that  this  earth  could  afford  a  comfort¬ 
able  fubfiftence  to  a  greater  number  of  the  human  race, 
were  all  the  inferior  animals  annihilated,  than  it  could 
at  prefent,  fwarming  as  every  element  is  with  life.— 

Suppofe  then,  that  as  many  men  had  been  placed  at 
firft  upon  the  earth  as  it  could  pofiibly  fupport,  and 
that  matters  had  been  fo  conftituted,  as  that  the  pum- 
ber  fttould  never  have  been  either  increafed  or  diminilh- 
ed  ;  we  beg  leave  to  afk,  whether,  fince  there  would  have 
been  evidently  room  for  inferior  animals,  it  would  have 
been  moft  worthy  of  infinite  goodnefc  to  leave  the  whole 
globe  to  men,  or  to  introduce  into  it  different  orders  of 
lefs  perfed  beings,  which,  while  they  could  not  incom¬ 
mode  this  principal  inhabitant,  would  each  find  plea- 
fure  in  its  own  exiftence  ?  *1  o  this  queftion  different 

anfweis  cannot  furely  be  given.  Let  the  reader  then 
extend  his  view,  and  confider  the  univerfe,  which,  how¬ 
ever  vaft,  cannot  be  pofitively  infinite,  as  one  fyftem  as 
much  united  as  the  feveral  parts  of  this  globe  ;  let  him 
fuppofe  that  there  were  at  firft  created  as  many  of  the 
higheft  order  of  beings  as  it  could  have  contained.had 
creation  there  ftopt ;  let  him  remember  that  happinefs 
in  many  different  degrees  is  valuable  and  he  will  net 
furely  think  it  any  imputation  on  the  goodnefs  of  God 
that  there  are  in  the  univerfe  many  beings  far  from  per¬ 
fedion.  The  moftimperfed  of  thefe  are  by  themfelves 
better  than  nothing ;  and  they  all  contribute  to  make 
up  a  fyftem  which,  confidered  as  a  whole,  we  have 
every  reafon  to  believe  to  be  as  perfed  as  any  thing  not 
felf-exillent  can  pofiibly  be.  .  %% 

2.  If  the  world  is  conduded  by  a  benevolent  provi- objt 61  ion 
dence,  how  came  evil  to  be  introduced  into  it  ?  This  from  the 
queftion  has  perplexed  mankind1  in  all  ages.  1 he 
cient  Perfians  reiolved  it,  by  afferting  the  exiftence  of L 
two  gods,  Qromafdes  the  author  of  good,  and  Arima- 
nius  the  author  of  evil.  From  them,  the  Chriltian  he¬ 
retics  called  Manichees  borrowed  their  dodhine  of  tvs  a 
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Providence  oppofite  co-eternal  principles;  Both  the  Platonics  and 
y  Stoics  afcribed  the  origin  of  evil  to  the  perverfenefs  or 
imperfedlion  of  matter,  which  they  thought  the  Deity 
could  not  alter;  and  Pythagoras  imagined  a  ftate  of 
pre-exiftence,  in  which  the  fouls  of  men  had  committed 
offences,  for  which  they  are  here  fuffering  the  punifh- 
mcnt.  But  thefe  hy^othefes  are,  fume  of  them  impious, 
$3  and  all  unfatisfadl  ory. 

Anfwered.  Taking  the  expreffion  in  its  moil  extenfive  fenfe,  the 
evils  to  which  the  human  race  are  expofed  may  be  re¬ 
duced  to  pain ,  uneajinefs ,  dif appoint  merit  of  appetites ,  and 
death ;  of  which  not  one  could  have  been  wholly  pre¬ 
vented  without  occafioninggreater  evils,inconfiftent  with 
the  perfedt  goodnefs  of  the  Creator.  As  long  as  we 
have  folid  bodies  capable  of  motion,  fupported  by  food, 
fubjed  to  the  influence  of  the  atmofphere,  and  divifible, 
they  mufl  neceffarily  be  liable  to  diffolution  or  death : 
But  if  a  man  could  fuffer  death,  or  have  his  limbs  bro¬ 
ken,  without  feeling  pain,  the  human  race  had  been  long 
ago  extind.  A  fever  is  a  ftate  of  the  body  in  which 
the  fluids  are  in  great  diforder.  Felt  we  no  uneafinefs 
from  that  diforder,  we  fhould  have  no  inducement  to 
pay  the  proper  attention  to  our  ftate,  and  fhould  cer¬ 
tainly  die  unawares,  without  fufpeding  ourfelves  to  be 
in  danger  ;  whereas,  under  the  prefent  adminiitration  of 
divine  providence,  the  pain  and  ficknefs  of  the  difeafe 
compel  us  to  have  recourfe  to  the  remedies  proper  for 
reftoring  us  to  foundnefs  and  to  health.  Of  the  unea- 
finefTes  to  which  we  are  liable,  and  which  are  not  the  ef- 
fed  of  immediate  pain,  the  greateft  has  been  fometimes 
faid  to  arife  from  the  apprelienfion  of  death,  which 
conftantly  ftares  us  in  the  face,  and  frequently  embitters 
all  our  pleafures  even  in  the  hour  of  perfed  health. — 
But  this  dread  of  death  is  implanted  in  our  breafts  for 
the  very  beft  of  purpofes.  Had  we  no  horror  at  the 
apprehenfion  of  death,  we  fhould  be  apt,  whenever  any 
misfortune  befel  us,  to  quit  this  world  rafhly,  and  rufli 
unprepared  into  the  prefence  of  our  Judge  :  but  the 
horror  which  attends  our  refledions  on  our  own  difto- 
lution,  arifing  not  from  any  apprehenfions  of  the  pain  of 
dying,  but  from  our  anxiety  concerning  our  future  ftate 
of  exiflence,  tends  ftrongly  to  make  us  ad,  while  we  arc 
here,  in  fuch  a  manner  as  to  enfure  our  happinefs  here¬ 
after.  Add  to  this,  that  the  fear  of  death  is  the  great- 
eft  fupport  of  human  laws.  W e  every  day  fee  perfon3 
breaking  through  all  the  regulations  of  fociety  and 
good  life,  notwithstanding  they  know  death  to  be  the 
certain  confequence,  and  feel  all  the  horrors"  of  it  that 
are  natural  to  man  :  and  therefore  were  death  divefted 
of  thefe  horrors,  how  infignificant  would  capital  punifhi 
ments  be  as  guardians  of  the  law,  and  how  infecure 
would  individuals  be  in  civil  fociety  ? 

With  regard  to  the  unavoidable  misfortunes  and- an¬ 
xieties  of  our  prefent  ftate,  fo  far  from  being  truly  hurt¬ 
ful  in  themfelves,  they  are  proofs  of  divine  beneficence. 
When  we  fee  men  difpleafed  with  tlieir  fitnation,  when 
we  hear  them  complain  of  the  difficulties,  the>miferies, 
and  the  cares  of  life,  of  the  hardships  which  they  have 
undergone,  and  the  labours  which  ftill  lie  before  them  ; 
inftead  of  accounting  them  unfortunate,  we  ought  to 
regard  them  as  adlive  beings*  placed  in  the  only  fitua- 
tion  that  is  fit  for  the  improvement  of  their  nature. 
That  difeontent,  thefe  reftlefs  wifties  to  improve  their 
condition,  are  fo  many  fure  indications  that  their  facul¬ 
ties  will  not  hiiguiffi.  They  who  are  in  the  leaft  de¬ 


gree  accuftomed  to  obferve  the  human  character,  know  Providence 

well  the  influence  which  pleafure  and  repofe  have  in  en- ' . ”~v . "IJJ* 

feebling  every  manly  piinciple,  and  how  capable  they 
are  of  attaching  us  even  to  a  fordid  and  difhonourable 
exiftence. 

Happy  indeed  it  is  for  the  human  race,  that  the 
number  of  thofe  men  is  fmall  whom  providence  has 
placed  in  iituations  in  which  perfonal  adlivity  is  unne- 
ceffary.  By  far  the  greater  number  are  compelled  to 
exert  themfelves,  to  mix  and  to  contend  with  their  equals, 
in  the  race  of  fortune  and  of  honour.  It  is  thus  that 
our  powers  are  called  forth,  and  that  our  nature  reaches 
its  higheft  perfection.  It  is  even  perhaps  a  general 
truth,  that  they  who  have  ftruggled  with  the  greateft 
variety  of  hardfhips,  as  they  always  acquire  the  higheft 
energy  of  eharadler,  fo  if  they  have  retained  their  in¬ 
tegrity,  and  have  not  funk  entirely  in  the  conteft,  fel- 
dom  fail  to  fpend  their  remaining  days  refpedlable  and 
happy,  fuperior  to  paffion,  and  fecured  from  folly  by 
the  poffeffion  of  a  wifdom  dearly  earned.  24 

But  the  benefits  of  phyfical  evils  have  been  fet  in  aPhyfic&l 
ftill  ftronger  light  by  a  great  mafter  of  moral  wifdonvevil the 
who  was  himfelf  fubjedl  to  many  of  thofe  evils.  That  ^oral°^ 
man  is  a  moral  agent,  fent  into  this  world  to  acquire  ^d. 
habits  of  virtue  and  piety  to  fit  him  for  a  better  ftate, 
is  a  truth  to  which  no  confident  theift  will  for  a  mo¬ 
ment  refufe  his  affent.  But  almoft  all  the  moral  good 
which  is  left  among  us,  is  the  apparent  effedl  of  phyfical 
evil. 

“  Goodnefs  is  divided  by  divines  into  fobernefs,  righ-  Johnfons 
teonfnefs,  and  godlinefs.  Let  it  be  examined  how  eachf//tV‘*  u° 
of  thefe  duties  would  be  pradlifed  if  there  were  no  pliyfi- 
cal  evil  to  enforce  it. 

“  Sobriety  or  temperance  is  nothing  but  the  forbear-  - 
ance  of  pleafure  ;  and  if  pleafure  was  not  followed  by, 
pain,  who  would  forbear  it  ?  We  fee  every  hour  thofe 
in  whom  the  defire  of  prefent  indulgence  'overpowers  alb 
fenfe  of  paft,  and  all  forefight  of  future  mifery.  In  a 
remiffion  of  the  gout,  the  drunkard  returns  to  his  wine, 
and  the  glutton  to  his  feaft  ;  and  if  neither  difeafe  nor 
poverty  were  felt  or  dreaded,  every  one  would  fink 
down  in  idle  fenfuality,  without  any  care  of  others,  or 
of  himfelf.  To  eat  and  drink,  and  lie  down  to  deep, 
would  be  the  whole  bulinefs  of  mankind. 

“  Righteoufnefs,  or  the  fyftem  of  facial  duty,  may  be 
fubdivided  into  juftice  and  charity.  Of  juftice,  one  of 
the  heathen  fages  has  fhown,  with  great  acntenefs,  that 
it  was  impreflld  upon  mankind  only  by  the  inconveni¬ 
ences  which  injuftice  had  produced.  ‘  In  the  firft 
ages  (fays  he)  men  adled  without  any  rule  but  the  im- 
pulfeof  defire;  they  pradlifed  injuftice  upon  others,  and 
fuffered  it  from  others  in  their  turn  but  in  time  it  was 
difeovered,  that  the  pain  of  fuffering  wrong  was  greater 
than  the  pleafure  of  doing  it ;  and  mankind,  by  a  ge¬ 
neral  compadV  fubmitted  to  the  reftraint  of  laws,  and 
refigned  the  pleafure  to  efcape  the*  pain.’ 

“  Of  .charity,  it  is  fuperfluous  to  obferve,  that,  it  could 
have  no  place  if  there  were  no  want ;  for  of  a  virtue 
which  could  not  be  pradlifed,  the  omiffion  could  not 
be  culpable.  Evil  is*  not  only  the  occafional  but  the 
efficient  canfe  of  charity  ;  we  are  incited. to  the  relief 
of  mifery  by  the  confcioufnefs  that  we  have  the  fame 
nature  with  the  fnfferer  ;  that  we  are  in  danger  6f  the 
fame  diitreffes,  and  may  fome*time  implore  the  fame  ah* 
fiftance.v 


Godlinefs 


providence 
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r  \  .j  tow9rda  for  twice  two  to  be  any  thing  elfc  than  four  5  and 

“  Godlir.efs  or  piety  is  el levat.on  c >**«“”**  h  Jf  ;t  is  impofiible  for  Omnipotence  itfelf  to  confer  felf-  — v— '• 

the  Supreme  Being.andestenfionofthehough  batP|on  „  an  intelligent  being  who  has  never 

another  life.  The  other  life  is  future,  “UP  Jferved  it .  that  is  to  fay,  it  is  impofiible  for  a  man  of 

Being  is  invifiblei  None  would  twwurfc  ,  ded  %nk  t0  be  pleafed  with  himfelf  for  havmg  done  a  cer- 

invifible  power,  but  that  all  other  fu  j  ‘  ,  ;n  a<cyon  while  he  himfelf  is  confcious  that  he  never 

their  hopes.  None  wodd  fix  did  that  aftion.  But  felf-approbation  conftitutes  the 

future,  but  that  they  are  d.fcontented  wththepr  unmingled,  and  permanent  felicity,  of 

If  the  fenfes  were  feafted  with  perpetual  pleafure  they  hi^heiB  ^  ^  ^  It  is  not  in  the  power 

would  always  keep  the  mind  in  ^bje£t'°n  R  h Q  j  tencc  itfelf,  then,  to  beftow  the  lughelt  and 

has  no  authority  over  us  but  by  its  power  to  warn  us  ^  P  anent  felicity  of  our  nature;  it  mull  be  earned 

a^ainft  evil.  ^  „  •  j  a nA  deferved  before  it  can  be  obtained.  In  the  fame 

'  “  In  childhood,  while  our  minds  yet  unoccup  d,  ^  defert>  virtue  or  merit,  cannot  be  confer- 

religion  is  impreffed  upon  them,  an  X. .  ,  •  j  .  thev  muft  be  acquired.  To  enable  us  to  acquire 

’  "  "  ’  ’  -  are  °a,red  m  3  thefe,  we  muft  be  expofed  to  difficulties,  and  muft  fuf- 

fer  in  a  certain  degree.  If  thefe  difficulties  had  no  in¬ 
fluence  upon  our  conduft  and  feelings,  if  they  expofed 
us  to  no  real  danger,  no  fabric  of  merit  and  ot  lelt- 
approbation  could  be  reared  upon  them.  All  that  the 
Supreme  Being  could  do  for  us,  was  to  confer  fuch  an 
original  conftitution  and  charader  as  would  enable  us  to 
do  well  if  we  fhould  exert  our  utmoft  powers.  1  he 
•  r_  * _ _  ^A  foirmir  "hilt  hv  iuftlCe. 


SSTJSffiS  been  well  educated  are  paffed  in  a 
regular  difcharge  of  the  duties  of  piety  :  But  as  we 
advance  forward  into  the  crowds  of  life,  innumerable  - 
lights  folicit  our  inclinations,  and  innumerable  cares 

diftraft  our  attention.  The  time  of  youth  is  paffed  m 
noifv  frolics ;  manhood  is  led  on  from  hope  to  hope, 
andftom  projea  to  projeft  ;  thediffouteueftofp  ea- 
fure,  the  inebriation  of  fuccefs,  the  ardour  of  expe&a- 
tion,  and  the  vehemence  of  competition,  chain  down 
.1  * _ i  _i:u„  r^r^rprit  frene  :  nor  is  it  remem- 
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bon,  Zi  the  vehemence  of  competition,  chamdown  Jo  -  n  we  —  b  fuftice.  Com 

the  mind  alike  to  the  prefent  fcene  .  „  ,  p|ete  feli0ity  muft  be  purchafed.  Guilt  is  an  abufe  of 

Uni  how  Toon  this  oil  of  tr.»n  mu«  be  lotto  ,  j^t  doing  iU  where  we  could  have  done  well, 

»„d  the  bubble,  .hut  Ho,,  ■*«  the  n-toofUfcJ*  out  treed  ^  ^  ^  Heaven  could  not 

loft  for  ever  in  the  gulph  of  £ternltT  _  ,  ffi  aVoid  permitting  its  exiftence,  and  expofmg  us  to  dan- 

ration  fcarce  any  man  is  awakened  but  by  fome T>f™  g  >  Pf  temptat;on  ;s  neceffary  to  virtue,  and  virtue  is 

.and  refiftlefs  evil ;  the  death  of  *1**  j£  perffiSf  oV^™,  our  glory,  and  our  happi- 

rived  his  pleafures,  .or  to  whom  he  deftined  his  poi-  r 
feffions,  fome  difeafe  which  ffiows  him  ^“ch  in-  The  permiffion  of  moral  evil  has  been  fo  ably  ac-B^Smiph. 
all  external  acquifitions,  or  the  gloom  of  age  counted  for  by  Simplicius,  a  Pagan  writer,  and  there- 

.tercepts  his  profpefts  of  long  enjoymen  ,  ore  fere  not  biaffed  by  any  partiality  to  tlie  Jewifti  or  Chri- 

fix  his  hopes  upon  another  h  fail'  fthm  Scriptures,  that  we  cannot  deny  ourfelves  the  plea- 

tended  with  the  tempefts  of  life  till  Ins  ftrength  ^  of  j  p-  his  reafoning  before  our  readers  He 

him  he  flies  at  laft  to  the  ihelter  of  religion.  #  r*~A  Kp  called  the  author  of 

That  miferv  does  not  make  all  virtuous,  experience 

too  certainly  informs  us;  but  it  is  no  left  certain, 
v-  i  •  _ _  mifpryT  nrndnres  far  the 
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that  of  what  virtue  there  is,  mifery  produces  far  the 
greater  part.  Phyfical  evil  nay  be  therefore  endured 
with  patience,  Cnee  it  is  the  caufe  of  moral  good  ;  and 
patience  itfelf  is  one  virtue  by  which  we  are  prepared 
for  that  ftate  in  which  evil  (hall  be  no  more. 


r  that  ftate  in  which  evil  ffiall  be  no  more.”  ^bTfouftan^  prevented  from  chafing  evil ;  or  elfe 

The  calamities  and  the  hardfhip,  of  uurprrfentftale,  £  „d  of 


i  he  calamities  ana  uic  uaiue...r»  —  —  -  r-  . 
then,  are  fo  far  from  being  real  evils,  of  which  provi¬ 
dence  ought  to  be  accufed,  that  in  every  point  of  view 
in  which  we  can  conlider  them,  they  afford  the  fureft 
proofs  of  the  wifdom  of  its  admimftration,  and  ot  its 

roodnefs  to  man.  ,  ^ .  c  ,v . 

The  moft  ferious  diftxculty  lies  in  accounting  for  the 
r  'a  w.w-  in  ^  fvftem  p-overned 


yet  be  conltantiy  prevenuru  uum  - - 

that  it  fhould  have  been  made  of  fuch  a  nature  as  to 
have  no  power  of  choofing  evil.  ....  •  , 

“  The  former  affertion  (continues  he)  is  irrational 
and  abfurd  ;  for  what  kind  of  liberty  would  that  be  in 
which  there  fhould  be  no  freedom  of  choice  i  and  what 
choice  could  there  be,  if  the  mind  were  conftantly  re- 
n  ■  3  _ _  alternative  ?  With  reipect 


a6 

Anfwered 


fcU”rhe*moft  ferious  difficulty  lies  in  accounting  for  the  bde7f  “  ^J^ative  ?  With  reipeCt 

permiffion  of  moral  evil  or  guilt,  in  a  y  em  gov  tbc  fecond  affertion,  it  is  to  be  obferved  (fays  he), 

by  infinite  benevolence  and  wifdom.  ^o.e  who  ‘  eyil  is  ;n  itfelf  defirable,  or  can  be  chofen  as 

Jnfifte.it  manner  hold  the  do&nne  of  the  abMute  ne-  tht  ^  ,f  ^  pQwer  of  determining  itfelf  either 
cefiity  of  human  actions  in  its  full  extent,  and  ack  ^  ^  muft  bg  taken  from  the  foul,  it 

ledge  all  its  confequences,  find  it  eafy  to  elude  this  -  Y  ^  Jbgfi  as  femethiiig  not  good,  or  as  fome  great 
culty.  They  very  fairly  deny  the  exiftence  of  an>  f  c  whoever  faith  fo,  does  not  confider  how  many 

thing  as  moral  eyil  in  the  abftraift;  and  affert.t  a  J''. a.  '  tbere  are  which,  though  accounted  good  and 

we  call  a  crime,  is  nothing  more  than  an  a  ion  ,  hi; ih le  are  vet  never  put  in  competiton  with  this  free- 

we  always  regard  with  a-painful  {enfaUon  :  t  a  dom  Qf  will ;  for  without  it  we  fhould  be  on  a  level  with 

apparent  evils  endure  only  for  a  time  ,  a  brutes  •  and  there  is  no  perfon  who  would  rather  be 

at  laft  terminate  in  the  perfeaion  and  happinefs  of  eve-  ^  th»n  g  man>  If  God  then  fhows  his  goodnefs 

ry  intelligent  being.  .  f  •  •  t0  Inferior  beings  fuch  perfeftions  as  are  far 

.  }  Upon  the  fyftem  of  liberty,  the  fhorteft  anf"’er  ^?f  ,  A  &  j  ;t  inconorUous  to  the  divine  nature  and 

to  be  this  :  that  fome  things  are  ^fofotely  ^poffiUe  b  1  h  “^.determining  power  over  bis 


itian  scriptures,  Liidt  wc  tannwt  v.— ; -  * 

lure  of  laying  his  reafoning  before  our  readers  lie 
afks  *,  “  Whether  God  may  be  called  the  author  of  ^  H ^ 
fm,  becaufe  he  permits  the  foul  to  ufe  her  liberty  .  ana^.^ 

anfwers  the  queftion  thus  :  l^6; 

“  He  who  fays  that  God  fhould  not  permit  the  cx-  ej.  Salmfi 
ercife  of  its  freedom  to  the  foul,  muft  affirm  one  of 
thefe  two  things  ;  either  that  the  foul,  though  by  na¬ 
ture  capable  of  indifferently  choofing  good  or  evil,  fhould 
,rpt  he  conftantlv  prevented  from  choofing  evil ;  or  elie 
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providence  power  ?  Had  God,  to  prevent  man’s  fin,  taken  away 
the  liberty  of  his  will,  he  would  likewife  have  deftroyed 
the  foundation  of  all  virtue,  and  the  very  nature  of  man ; 
for  there  could  be  no  virtue  were  there  not  a  poffibility 
of  vice  ;  and  man’s  nature,  had  it  continued  rational, 
would  have  been  divine*  becaufe  impeccable.  There¬ 
fore  (continues  he),  though  we  attribute  to  God,  as  its 
author,  this  felf-determirtmg  power,  which  is  fo-  necef- 
fary  in  the  order  of  the  univerfe  ;  we  have  no  reafon  to 
attribute  to  him  that  evil  which  comes  by  the  abufe  of 
liberty  :  For  God  doth  not  caufe  that  averfion  from 
good  which  is  in  the  foul  when  it  fins  ;  he  only  gave  to 
the  foul  fuch  a  power  as  might  turn  itfelf  to  evil,  out 
of  which  he  produces  much  good,  which,  without  foch. 
a  power,  could  not  hare  been  produced  by  Omnipotence 
itfelf.”  So  confonant  to  the  do&rine  of  our  feriptures- 
is  the  reafoning  of  this  opponent  of  the  writings  of 
Mofes  !  Fas  eft  et  ab  hojle  ducer'u 

The  lafl  objection  to  the  belief  of  a  divine  provi¬ 
dence  arifes  from  the  apparent  confufion  of  human  af¬ 
fairs,  that  all  things  happen  alike  to  all,  that  bad  men 
are  profperous,  and  that  a  total  want  of  juftice  appears 
to  attend  the  divine  adminiftrations.  Even  the  belt 
men  have  at  times  been  fhaken  by  this  confideration. — 

But  there  are  many  reafons  for  rendering  this  world  a 
mixed  feene  :  it  would  become  unfit  for  a  (late  of  trial 
and  of  education  to  virtue  were  it  otherwife. 

It  has  been  fhown  already,  that  phyfical  evil  is  the 
parent  of  moral  good;  and  therefore  it  would  be  abfurd 
to  expert  that  the  virtuous  fhould  be  entirely  exempt¬ 
ed  from  that  evil.  For  the  occafional  profperity  of  the 
wicked,  many  reafons  have  been  affigned  even  by  thofe 
who,  in  their  difquifitions,  were  not  guided  by  that  re¬ 
velation  which  has  brought  to  light  life  and  immorta¬ 
lity.  “  God  (fays  Plutarch)  fpares  the  wicked,  that 
he  may  fet  to  mankind  an  example  of  forbearance,  and 
teach  them  not  to  revenge  their  injuries  too  haftily  on 
each  other.  He  fpares  fome  wicked  men  from  early 
punifhment,  in  order  to  make  them  inftruments  of  his 
juftice  in  punifhing  others.  And  he  fpares  all  for  a 
time,  that  they  may  have  leifure  for  repentance ;  for 
men  (fays  the  fame  excellent  moralift)  look  at  nothing 
further,  in  the  punifhments  which  they  inflidt,  than  to 
fatisfy  their  revenge  and  malice,  and  therefore  they  pur- 
fue  thofe  who  have  offended  them  with  the  utmofl  rage 
and  eagernefs  ;  whereas  God,  aiming  at  the  cure  of 
thofe  who  are  not  utterly  incurable,  gives  them 
xt<r$oa  XPOVO'9  66  time  to  be  converted.” 

But  this  objection  receives  the  belt  folution  from  the 
dodtrine  of  the  immortality  of  the  human  foul. 

- And  fee  ! 
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The  im¬ 
mortality 
of  the  foul 
the  be  ft  an- 
fwer  to 
this  objec¬ 
tion. 


’Tis  come,  the  glorious  morn  !  the  fecond  birth 
Of  lieav’n  and  earth  !  awakening  nature  hears 
The  new  creating  word,  and  ftarts  to  life, 

In  every  height’ned  form,  from  pain  and  death 
For  ever  free.  The  great  eternal  fchemr , 
Involving  all,  and' in  a  perfed  whole 
Uniting,  as  the  profpedt  wider  fpreads, 

To  reafon’s  eye  cleared  up  a-pace. 

Ye  vainly  wife  k  Ye  blind  prefumptuous !  now, 
Confounded  in  the  duft,  adore  that  Pow’r 
And  Wifdom  oft  arraign’d^:  fee  now  the  caufe. 
Why  unaffuming  worth  in  fecret  liv’d 
And  died  negledted  :  why  the  good  man’s  (hare 
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In  life  was  gall  and  bitternefs  of  foul : 

Why  the  lone  widow  and  her  orphans  pin’d 
In  ftarving  folitude ;  while  luxury, 

In  palaces,  lay  {training  her  low  thought, 

To  form  unreal  wants  ;  why  heav’n-born  truth, 

And  moderation  fair,  wore  the  red  marks 
Of  fuperftition’s  fcourge  :  why  licens’d  pain, 

That  cruel  fpoiler,  that  embofom’d  foe, 

Imbitter’d  all  our  blifs.  Ye  good  diftrefl  ! 

Ye  noble  few  f  who  here  unbending  {land 
Beneath  life’s  preffure,  yet  bear  up  a  while, 

And  what  your  bounded  view,  which  only  favp 
A  little  part,  deem’d  evil,  is  no  more  : 

The  ftorms  of  wintry  time  will  quickly  pafs, 

And  one  unbounded  fpring  encircle  all. 

Thom  fan's  Winter . 

P ro v i dencr- Plantation,  a  colony  of  New-England, 
which,  with  Rhode-ifland,  formerly  conftituted  a  char¬ 
ter  government.  Its  chief  town  is  Newport. 

Providence,  one  of  the  leaft  of  the  Bahama  iflands 
in  the  American  ocean,  but  the  belt  of  thofe  planted 
and  fortified  by  the  Englilh.  It  is  feated  on  the  eail 
fide  of  the  gulph  of  Florida.  W.  Long.  77.  35.  N.  Lat. 
25.  o. 

PROVINCE,  in  Roman  antiquity,  a  country  of  con- 
fiderable  extent,  which,  upon  being  entirely  reduced 
under  the  Roman  dominion,  was  new-modelled  accord¬ 
ing  to  the  pleafure  of  the  conquerors,  and  fubjedted  to 
the  command  of  annual  governors,  fent  from  Rome  ; 
being  commonly  obliged  to  pay  fuch  taxes  and  contri¬ 
butions  as  the  fenate  thought  fit  to  demand. 

Of  thefe  countries,  that  part  of  France  next  the  Alps 
was  one,  and  ftill  retains  the  name  Provence, 

Nicod  derives  the  word  a  procul  vivendo,  “  living 
afar  off;”  but  it  is  better  deduced  from  pro  and  vinco 
u  I  overcome.” 

Province,  in  geography,  a  divifion  of  a  kingdom 
or  ftate,  comprifmg  feveral  cities,  towns,  &c.  all  under 
the  fame  government,  and  ufually  diftinguifhed  by  the 
extent  either  of  the  civil  or  ecclefiaftical  jurifdidtion. 

#  The  church  diftinguifhes.  its  provinces  by  archbifhop- 
rics  ;  in  which  fenfe,  England  is  divided  into  two  pro¬ 
vinces,  Canterbury  and  York. 

The  United  Provinces  are  feven  provinces  of  the  Ne¬ 
therlands,  who,  revolting  from  the  Spanifh  dominion, 
made  a  perpetual  alliance,  offenfive  and  defend  ve,  at 
Utrecht,  anno  1579.  See  United  Provinces . 

PROVINCIAL,  fometliing  relating  to  a  province. 
It  alfo  denotes,  in  Romifh  countries,  a  perfon  who  has 
the  diredtion  of  the  feveral  convents  of  a  province. 

PROVISIONS,  in  a  military  fenfe,  implies  all  man¬ 
ner  of  eatables,  food  or  provender,  ufed  in  an  army, 
both  for  mam  and  beafl. 

provos*t  of  a  city  or  town,  is  the  chief  muni¬ 
cipal  magiftrate  in  feveral  trading  cities,  particularly 
Edinburgh,  Paris,  &c.  being  much  the  fame  with  mayor 
in  other  places.  He  prefides  in  city-courts,  and,  to 
gether  with  the  bailies,  who  are  his  deputies,  deter 
mines  in  all  differences  that  arife  among  citizens. 

The  provo ft  cf  Edinburgh  is  called  lord,  and  the* 
fame  title  is  claimed  by  the  provolt  of  Glafgow.  The 
former  calls  yearly  conventions  of  the  royal  borougho 
to  Edinburgh  by  his  miffives,  and  is,  ex  officio,  prefident 
to  the  convention  wlieq  met.  ' 

R.v> 


Providence 

I! 

Provofh 

' - v— 


p  R  G  C 

prsvoft  Provost,  or  Premot-Royal,  a  fort  of  inferior  judge 
II  formerly  eftabliffied  throughout  France,  to  take  cog- 
Pwdencf..  of  afi  cjvil,  perfonal,  real,  and  mixed  caules, 

or  0/* 

jurifdi&ion  in  the  king’s  houfe,  and  over  the  officers 
therein  ;  looked  to  the  policy  thereof,  the  regulation  of 

1  Grand  ’.Provost  of  the  Conjlalle ,  a  judge  who  ma¬ 
nages  precedes  againft  the  foldiers  in  the  army  who 

have  committed  any  crime.  , 

He  has  four  lieutenants  diftnbuted  throughout  the 
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mind,  or  a  ready  turn  of  thought ;  and  or  expe-PiudemiM 

rience.  The  extremes  of  prudence  are  craft  or  cunning  II. 
on  the  one  hand,  which  is  the  purfuit  of  an  ill  end  by  Fru"ing' , 
direfl  and  proper  though  not  honed  means  ;  and  folly 
on  the  other,  which  is  either  a  midake,  both  as  to  the 
end  and  means,  or  profecuting  a  good  end  by  foreign 
and  improper  means.  Grove’s  Moral  Philofophy,  vol. 

ii.  chap.  ii..  ^  _ 

FRUDENTIUS,  otAureliUs  Prudentius  Cle¬ 
mens,  a  famous  Chriftian  poet,  under  the  reign  of  "lhe- 
odoftus  the  Great,  who  was  born  |in  Spain  in  the  year 
348.  He  firft  followed  the  profeffion  of  an  advocate, 


He  has  four  lieutenants  diftnbuted  througnout  tnc  a  jud  then  a  foldier,  and  at  length 

army,  called  prevojls  of  the  army ,  an  par  icu  y  p  ^ad  ^  honourable  employment  at  court.  We  have  a 
vofts  in  the  feveral  regiments.  .  ^  c - 


)its  in  me  levcrcu  itguuuuco.  #  . 

Provost  Marjhal  of  an  Army,  is  an  officer  appoint¬ 
ed  to  feize  and  fecure  deferters,  and  all  other  crimi¬ 
nals  He  is  to  hinder  foldiers  from  pillaging,  to  In¬ 
dia*  offenders,  and  fee  the  fentence  patted  on  them  ex¬ 
ecuted.  He  alfo  regulates  the  weights  and  meafures, 
and  the  price  of  provifions,  &c.  in  the  army.  For 
the  difcharge  of  his  office,  he  has  a  lieutenant,  a  clerk, 
and  a  troop  of  marlhal-men  on  horfeback,  as  alfo  an 

*  ^There  is  alfo  a  provoft-marlhal  in  the  navy,  who  hath 

of*  “■ 

whofe  duty  it  was  to  profecute  the  marines  when  gui  y 
cf  any  crime,  and  to  make  report  thereof , to  the  coun¬ 
cil  of  war;  befides  a  marine  provoft  in  every  veffd, who 
was  a  kind  of  gaoler,  and  took  the  pnfoners  into 
care,  and  kept  the  veffel  clean. 

Pro  posts  of  the  Marjhals,  were  akmd  of  lieutenants  _ _ _ 

of  the  marihals  of  France  ;  of  thefe  the  re  wereioeas  ^Xty  underllood  by  few  ;  nor  is  it  to  be 

inFrance ;  their  chief  junfdiaion  regarded  highwaymen,  ^  ^  by  rote,  but  requires  a  ftrid  obfervation  of  the 

footpads,  houfe-breakers,  &c.  .  ,  .  .  j  r r  different  manners  of  growth  of  the  feveral  forts  of  fruit- 

Propost  of  the  Mint,  a  particular  judge  infhtuted  for  JitenU  of  do;ng  whlch  cannot  be 

the  apprehending  and  profecuting  of  &&  come  s.  ^  ’  ;tl£utP carefully  obferving  how  each  kind  is 

Provost,  or  Brevet,  in  the  kings  ftables,  te  of-  known  ^  ^  pr>duce  ;ts  fmit :  for  fome  do  this 

fice  is  to  attend  at  court,  an  o  ^  g  ^  P.  Qn  ^  fame  year’s  wood,  as  vines  ;  others,  for  the  mod 

when  he  mounts  his  horfe.  monthly  part,  upon  the  former  year’s  wood,  as  peaches,  nedta- 

this  kind,  each  of  whom  attends  “  ‘urn,  X  V-  |c  and  others  upon  fpurs  which  are  produced 

PROW,  denotes  the  head  or  forepart  of  a  fh  p,  r mes,  ^  F  &c>  t0  fifteen  or  twenty 

particularly  in  a  galley  ;  being  that  which  is  oppofite  upon  wood  or  Therefore,  in 


uciu  an  uuiuiuiuu*v  __  _w  _  _  We  have  a 

great  number  of  his  poems,  which,  from  the  choice  of 
his  fubjeds,  may  be  termed  Chriftian  poems ;  but  the 
ftyle  is  barbarous,  and  very  different  from  the  purity  of 
the  Auguftan  age.  The  moil  efteemed  editions  of 
Prudentfus’s  works  are  that  of  Amfterdam,  in  1667, 
with  Heinfius’s  Notes,  and  that  of  Paris  in  1687,  in 
ujtim  Delphini. 

PRUNELLA,  in  botany  :  A  genus  of  the  gymno- 
fpermia  order,  belonging  to  the  didynamia  clafs  of  plants ; 
and  in  the  natural  method  ranking  under  the  1 2tli  order, 
holoracete.  The  filaments  are  bifurcated,  with  an  anthera 
only  on  one  point ;  the  ftigma  is  bifid. 

PRUNES,  are  plums  dried  in  the  funfhine,  or  in 

an  oven.  .  , 

PRUNING,  in  gardening  and  agriculture,  is  the 
lopping  off  the  fuperfluous  branches  of  trees,  in  order  to 
make  them  bear  better  fruit,  grow  higher,  or  appear 

more  regular.  .  .  -  . 

Pruning,  though  an  operation  of  very  general  uie,  is 


to  the  doop  or  ftern.  .  .  r 

PROXIMITY,  denotes  the  relation  of  nearnefs,  ei¬ 
ther  in  refpeft  of  place,  blood,  or  alliance. 

*  PRUDENCE,  in  ethics,  may  be  defined  an  ability 
of  judging  what  is  belt,  in  the  choice  both  of  ends  and 
means?  According  to  the  definition  of  the  Roman  mo- 
rft  D  MKciis  lib  i.  cap.  43.  prudence  is  the  know¬ 
ledge  of'  JL  is’to  be  defired  or  avoided  According-  2  To 

ly,  he  makes  prudentia  ( De  «£'  us,  '  •  '•)  ,  rer.der  them  more  beautiful ;  and,  3.  To  caufe  the  fruit 

traftion  of  provident', a  or  forefight.  TUojPeLgt^  >  better  tailed. 

lib.  iii.)  calls  this  the  leading  virtue;  and  Juvenal,  bat.  x.  to  oe  1a  g  .  r,-  •  r”  - 


years  old,  as  pears,  plums,  cherries,  See.  Therefore,  in 
order  to  the  right  management  of  fruit-trees,  provifion 
fhotild  always  be  made  to  have  a  fufficient  quantity  of 
bearing  wood  in  ever)'  part  of  the  trees ;  and  at  the  lame 
time  there  ffiould  not  be  a  fuperfluity  of  ufelefs  branches, 
which  would  exhauft  the  ftrength  of  the  trees,  and  caufe 
them  to  decay  in  a  few  yearn. 

The  reafons  for  pruning  of  fruit-trees,  are,  1.  io 


cbferves, 

Nullum  numen  alejljlft  prudentia. 

The  idea  of  prudence  includes  or  due  conful- 

tatlon  ;  that  is,  concerning  fuch  things  as  demand  con¬ 
futation  in  a  right  manner,  and  for  a  competent  time, 
that  the  refolution  taken  up  may  be  neither  too  preci¬ 
pitate  nor  too  flow  ;  and  or  a  faculty  of  d.fcern- 

L  proper  means  when  they  occur  ;  and  to  the  perfec¬ 
tion  of  prudence,  tliefe  three  things  ate  farther  required, 
viz  Swot, if,  or  a  natural  fagacity  }  prefence  of 


The  general  inffruftions  for  pruning  are  as  follow. 
The  greateft  care  ought  to  be  taken  of  fruit-trees  in  the 
fpring,  when  they  are  in  vigorous  growth;  which  is  the 
only  proper  feafon  for  procuring  a  quantity  of  good 
wood  in  the  different  parts  of  the  tree,  and  for  diipla- 
cing  all  ufelefs  branches  as  foon  as  they  are  produced, 
in  order  that  the  vigour  of  the  tree  may  be  entirely 
diftributed  to  fuch  branches  only  as  are  defigned  to  re¬ 
main.  For  this  reafon  trees  ought  not  to  be  negleaed 
in  April  and  May,  when  their  (hoots  are  produced  : 

however,  thofe  branches  which  are  intended  lor  bearing 

the 
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■Pruning.  the  fuccetfding  year  fhould  not  be  fhortened  during  the  tree,  fhould  be 


time  of  their  growth,  becaufe  this  would  caufe  them  to 
produce  two  lateral  fhoots,  from  the  eyes  below  the 
place  where  they  were  flopped,  which  would  draw 
much  of  the  flrength  from  the  buds  of  the  firft  fhoot : 
and  if  the  two  lateral  fhoots  are  not  entirely  cut  away 
at  the  winter-pruning,  they  will  prove  injurious  to  the 
tree.  This  is  to  be  chiefly  underflood  of  flone-fruit 
and  grapes  ;  but  pears  and  apples,  being  much  harder, 
fufFer  not  fo  much,  though  it  is  a  great  difad  vantage  to 
thofe  alfo  to-  be  thus  managed.  It  rrfufl  likewife  be  re¬ 
marked,  that  peaches,  nedlarines,  apricots,  cherries,  and 
plums,  are  always  in  the  greatefl  vigour  when  they  are 
leafl  maimed  by  the  knife  ;  for  where  large  branches 
are  taken  off,  they  are  fubjedl  to  gum  and  decay.  It 
is  therefore  the  moil  prudent  method  to  rub  off  all  ufe- 
lefs  buds  when  they  are  firfl  produced,  and  to  pinch 
others,  where  new  fhoots  are  wanted  to  fupply  the  va¬ 
cancies  of  the  wall ;  by  which  management  they  may 
be  fo  ordered  as  to  want  but  little  of  the  knife  in  winter- 
pruning.  The  management  of  pears  and  apples  is  much 
the  fame  with  tliefe  trees  infummer;  but  in  winter  they 
muft  be  very  differently  pruned :  for  as  peaches  and  nec¬ 
tarines,  for  the  moft  part,  produce  their  fruit  upon  the 
former  year’s  wood,  and  mull  therefore  have  their  bran¬ 
ches  fhortened  according  to  their  flrength,  in  order  to 
produce  new  fhoots  for  the  fucceeding  year ;  fo,  on  the 
contrary,  pears,  apples,  plums,  and  cherries,  producing 
their  fruit  upon  fpurs,  which  come  out  of  the  wood  of 
five,  fix,  and  feven  years  old,  fhould  not  be  fhortened, 
becaufe  thereby  thofe  buds  which  were  naturally  difpofed 
to  form  thefe  fpurs,  would  produce  wood-branches  ;  by 
which  means  the  trees  w*,iild  be  filled  with  wood,  but 
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cut  off;  and  as  there  are  frequently  Pruning, 

young  vigorous  fhoots  on  old  trees,  which  rife  from  the - v— ' 

old  branches  near  the  trunk,  and  grow  upright  into 
the  head,  thefe  fhould  be  carefully  cut  out  every  year, 
left,  by  being  permitted  to  grow,  they  fill  the  tree  too 
full  of  wood. 

.  t0  the  pruning  of  foreft-trees,  if  they  be  large,  it 
is  befl  not  to  prune  them  at  all ;  yet,  if  there  be  an  ab- 
olute  necefiky,  avoid  taking  off  large  boughs  as  much 
as  poffible.  And,  1.  If  the  bough  be  fmall,  cut  it 
fmooth,  clofe,  and  doping.  2.  If  the  branch  be  large, 
and  the  tree  old,  cut  it  off  at  three  or  four  feet  from 
the  flem.  3.  If  the  tree  grow  crooked,  cut  it  off  at 
the  crook,  Hoping  upward,  and  nurfe  up  one  of  the  moft 
promifing  fhoots  for  a  new  flem.  4.  If  the  tree  grow 
top-heavy,  its  head  muft  be  lightened,  and  that  by 
thinning  the  boughs  that  grow  out  of  the  main  branches. 

But  if  you  would  have  them  fpring,  rub  off  the  buds, 
and  fhroud  up  the  fide-fhoots.  5.  If  the  fide-bough  ftill 
break  out,  and  the  top  be  able  to  fuftain  itfelf,  give  the 
boughs  that  put  forth  in  fpring  a  pruning  after  Midfum- 
mer,  cutting  them  clofe. 

PRUNUS,  in  botany:  A  genus  of  the  monogynia 
order,  belonging  to  the  icofandria  clafs  of  plants ;  and 
in  the  natural  method  ranking  under  the  36th  order, 

Pomacea.  The  calyx  is  quinquefid,  inferior ;  there  are 
five  petals  5  the  fruit  is  a  plum,  having  a  kernel  with 
prominent  futures.  .  There  are  15  fpecies,  of  which  fix 
are  cultivated  in  Britain  :  they  are  originally  natives  of 
America  and  Siberia. 

1.  The  domeftica,  or  common  plum-tree,  grows  20 
or  30  feet  high,  garniflied  with  oval,  fpear-fhaped  leaves, 
and  with  the  pedunculi  for  the  moft  part  fingle,  termi- 


^rould  never  produce  much  fruit.  The  branches  of  nated  by  flowers,  fucceeded  by  plums  of  many  different 
ftandard-trees  fhould  never  be  fhortened  linlefs  whprp  minima  m  ft.*.  ■ 


ftandard-trees  fhould  never  be  fhortened  unlefs  where 
they  are  very  luxuriant,  and,  by  growing  irregularly  on 
one  fide  of  the  trees,  attract  the  greatefl  part  of  the  fap, 
by  which  means  the  other  parts  are  either  unfurnifhed 
with  branches,  or  are  rendered  very  weak ;  in  which 
cafe  the  branch  fhould  be  fhortened  down  as  low  as  is 
neceffary,  in  order  to  obtain  more  branches  to  fill  up 
the  hollow  of  the  tree:  but  this  is  only  to  be  underftood 
of  pears  and  apples,  which  will  produce  fhoots  from 
wood  of  three,  four,  or  more  years  old  ;  whereas  moft 
forts  of  ftone-fruit  will  gum  and  decay  after  fuch  ampu¬ 
tations  :  whenever  this  happens  to  ftone-fruit,  it  fhould 
be  remedied  by  flopping  or  pinching  thofe  fhoots  in  the 
fpring,  before  they  have  obtained  too  much  vigour, 
which  will  caufe  them  to  pufh  out  flde-branches ;  but 
this  muft  be  done  with  caution.  You  muft  alfo  cut 
out  all  dead  or  decaying  branches,  which  caufe  their 
heads  to  look  ragged,  and  alfo  attraft  noxious  particles 
from  the  air :  in  doing  of  this,  you  fhould  cut  them 
clofe  down  to  the  place  where  they  were  produced, 
otherwife  that  part  of  the  branch  which  is  left  will  alfo 
decay,  and  prove  equally  hurtful  to  the  reft  of  the  tree; 
for  it  feldom  happens,  when  a  branch  begins  to  decay, 
that  it  does  not  die  quite  down  to  the  place  where  it 
Avas  produced,  and  if  permitted  to  remain  long  uncut, 
often  infe&s  fome  of  the  other  parts  of  the  tree.  If  the 
branches  cut  off  are  large,  it  will  be  very  proper,  after 
having  fmoothed  the  cut  part  exa&ly  even  with  a  knife, 
chiffel,  or  hatchet,  to  put  on  a  plafter  of  grafting  clay, 
which  will  prevent  the  wet  from  foaking  into  the  tree 
at  the  wounded  part.  All  fuch  branches  as  run  acrofs 
each  other,  and  occafion  a  confufion  in  the  head  of  the 
Vol.  XV.  Part  II. 


colours,  fizes,  and  fhapes  in  the  varieties.  2.  The  111- 
fititia,  wild-plum,  or  bullace-tree,  grows  12  or  15  feet 
high  ;  the  branches  fomewhat  fpinous  ;  the  leaves  oval, 
hairy  underneath  ;  and  the  pedunculi  by  pairs,  termina¬ 
ted  by  white  flowers  fucceeded  byTmall,  round,  plum¬ 
like,  fruit  of  different  colours  in  the  varieties.  3.  The 
fpinofa,  black-thorn,  or  floe-tree,  grows  to  or  12  feet 
high,  very  branchy  and  bufhy  quite  from  bottom,  arm¬ 
ed  with  ftrong,  fharp  fpines,  fmall,  fpear-fhaped,  fmooth 
leaves,  pedunculi  growing  fingly,  terminated  by  flowers, 
fucceeded  by  fmall,  round,  black  cherries  in  autumn. 
It  grows  wild  everywhere  in  hedges  and  woods  ;  and 
is  very  proper  for  planting  field  hedges,  being  of  very 
quick  and  clofe  growth.  4.  The  cerafus,  or  common 
cherry-tree,  grows  20  feet  or  more  in  height,  garnifhed 
with  oval  clufters  of  lanceolate,  fmooth  leaves,  umbellate 
flowers,  fucceeded  by  clufters  of  red  roundifh  fruit  of 
different  fizes  and  properties  in  the  varieties.  Hanbury 
fays,  “  were  this  tree  fcarce,  and  with  much  difficulty 
propagated,  eveiy  man,  though  poffeffed  of  a  fingle  tree 
only,  would  look  upon  it  as  a  treafure ;  for  befides  the 
charming  appearance  thefe  trees  have,  when  befnowed, 
as  it  were,  all  over  with  bloom  in  the  fpring,  can  any 
tree  in  the  vegetable  tribe  be  conceived  more  beautiful, 
drilling,  and  grand,  than  a  well-grown  dnd  healthy 
cherry-tree,  at  that  period  when  the  fruit  is  ripe.” 

The  many  kinds  of  cherry-trees  afford  an  almoft  end- 
lefs  variety  ;  all  differing  in  fome  refped  in  their  man¬ 
ner  of  fhooting,  leaves,  flowers,  or  fruit :  two  in  parti¬ 
cular  demand  admiffion  into  the  pleafure-garden ;  the 
double-bloffomed  and  the  red-flowering.  The  pleafing 
fhow  the  common  cherry-tree  makes  when  in  blow  is 
4  I  known 
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known  to  all;  but  that  of  thedouble-bloffomed  is  much 
enchanting.  It  blofibms  like  the  other  m  May  ; 

Xe  flowers  are  produced  in  large  and  noble  clutters ;  ■ 

for  each  feparate  flower  is  as  double  as  a  rofe,  is  very 
We,  andPplaced  on  long  and  {lender  footftalks,  fo  as 
to  occafion  the  blanches  to  have  an  air  of  eafe  and  fre :  - 
dom  They  are  of  a  pure  white ;  and  the  trees  will  be 
fo  profufely  covered  with  them,  as  to  charm  the  imagi¬ 
nation.  Standards  of  thefe  trees  when  viewed  at  a 
an ce,  have  been  compared  to  balls  of  fnow  ;  and  the 

nearer” we' enproach,  the  greater  pleafure  we  rece.ve. 
Thefe  trees  may  be  kept  as  dwarfs,  or  trained  up  to 
ftandards ;  fo  that  there  is  no  garden  or  plantation  to 
SS  they  will  not  be  fuitable.  By  the  multiplicity 
of  the  petals  the  organs  of  generation  are  deftroyed  ,  fo 
that  thofe  flowers  which  arc  really  full  are  never  fuc- 

Cem^yeda-nflyowering  cherry-tree  differs  in  no  refpeft 
from  the  common  cherry-tree,  only  that  the  ftowers  are 
of  a  pale-red  colour,  and  by  many  are  efteemed  on  that 
account  Befides  the  ornament  and  utility  afforded  us 
by  the  flowers  and  fruit  .of  the  cherry,  its  timber  is  a 
further  inducement  for  propagating  it ;  more  efpec.ally 
that  of  the  fmall  black  wilding  fort;  which  may  perhaps 
with  propriety  be  confidered  as  the  genome  fpecies,  and 
a  native  of  this  iflaud.  Be  this  as  it  may,  it  will  grow, 
in  a  foil  and  lituation  it  affeas,  to  be  a  large  timoer 
tree;  which,  if  taken  in  its  prime  before  it  become 
tainted  at  the  heart,  will  turn  out  perhaps  not  lefs  than 
a  ton  of  valuable  materials,  peculiarly  adapted  to  the 
purpofes  of  furniture.  The  grain  is  fine,  and  the  colour 
nearly  approaching  to  that  of  mahogany,  to  which  va¬ 
luable  wood  it  comes  nearer  than  any  other  which  this 
country  produces.  5-  The  avium,  or  great  wild-cherry 
tree,  grows  40  or  50  feet  lugli,  haymg  oval,  fpear-lha- 
ped  leaves,  downy  underneath,  with  umbellate  feffile 
clufters  of  white  flowers,  fucceeded  by  fmall  round  fruit 
of  different  properties  in  the  varieties.  6.  The  padus, 
or  common  bird-cherry  tree,  grows  15  or  20  feet  high, 
of  a  ffirub-like  growth,  with  a  fpreading  head,  large, 
obloncr,  rough,  ferrated  leaves,  having  two  glands  at  the 
back  of  the  bafe  like  the  other,  and  with  fhorter,  more 
compact  clufters  of  flowers,  fucceeded  by  large  red  fruit. 
This  o-rows  wild  in  hedges  in  the  north  parts  of  Eng¬ 
land  °  7.  The  Virginiana,  or  Virginian  bird-cherry, 
grows  30  feet  high,  dividing  into  a  very  branchy  head, 
having  a  dark  purple  bark,  oval,  fliglitly  ferrated,  Aiming 
green  leaves,  having  two  glands  at  the  forepart  of  the 
bafe,  and  long  clufters  of  white  flowers,  fucceeded  by 
fmall,  round,  berry-like,  black  fruit.  8.  The  Canadcn- 
fis,  or  Canada  dwarf  bird  cherry,  grows  but  four  or  five 
feet  hi»h,  branching  horizontally  near  the  ground  with 
fmooth  branches  ;  broad,  fpear-fhaped,  rough  downy 
leaves  without  glands;  and  long  clufters  of  white 
flowers,  fucceeded  by  fmall,  round,  berry-like,  black 
fruit,  ripe  in  autumn.  9.  The  mahaleb,  or  perfumed 
cherry,  grows  10  or  15  feet  high,  with  fmooth  whitifh 
branches,  fmall,  oval,  fhining  green  leaves, and  corymbous 
clufters  of  white  flowers,  fucceeded  by  fmall  fruit.  10. 
The  armeniaca,  or  apricot  tree,  grows  20  feet  high. 
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with  a  large  fpreading  head,  having  reddifh  {hoots, 
large  nearly  heart-fhaped  leaves,  and  clofe-fitting  pale- 
red  flowers  riling  all  along  the  fides  of  the  young  bran¬ 
ches  ;  fucceeded  by  large,  roundilh  fruit  of  a  yellow  and 
reddifh  colour  in  different  varieties.  The  fruit  and  the 
kernels  of  the  Pr unus  Siberia,  when  eaten,  excite  a 
continued  head-acb  :  the  kernels,  infufed  in  brandy, 
communicate  an  agreeable  flavour.  _ 

Culture.  All  the  different  varieties  of  plums  have  at 
fir  ft  been  raifed  from  the  ftones,  and  are  afterwards  pre- 
ferved  by  budding  and  grafting  on  any  plum-itock. 

The  fame  method  is  applicable  to  cherries ;  only  theie 
are  grafted  to  moft  advantage  upon  ftocks  of  the  wild 
black  and  red  cherry  raifed  from  the  {tones  of  the  fruit*. 

The  apricot-trees  are  propagated  by  budding  on  any 
kind  of  plum-ftocks. 

PRUSA  (anc.  geog.),  a  town  fituated  at  mount 
Olympus  in  Myfia,  built  by  Prufias,  who  waged  war 
with  Croefus,  (Strabo);  with  Cyrus,  (btephanus); 
both  cotemporary  princes.  Now  called  Bur  fa  or  Prufa9 
capital  of  Bithynia,  in  Afta  Minor.  E.JLong.  29.  5* 

N.  Lat.  39.  22. 

PRUSI  AS,  the  name  of  feveral  kings  of  Bithynia. 

Prusias,  a  town  of  Bithynia,  anciently  called  dot, 
from  a  cognominal  river,  and  giving' name  to  the  Sinus 
Cianus  of  the  Propontis  ;  rebuilt  by  Prufias  the  fon  of 
Zela,  after  having  been  deftroyed  by  Philip  the  fon  of 
Demetrius:  it  flood  on  the  Smus  Cianus,  at  the  foot  ot 
mount  Arganthonius.  This  is  the  Prufias  who  harboured 
-  Annibal  after  the  defeat  of  Antiochus. — Of  this  place 
was  Afclepiades,  fumamed  Prvjieus,  the  famous  phyfician. 

PRUSSIA,  a  modern,  but  defervedly  edebrated 
kingdom  of  Europe,  whofe  rr^  iarch,  along  with  Pruflia 
Proper,  poifelfes  alfo  the  decorate  of  Brandenburg,  and 
fome  other  territories  ot  confiderable  extent.  T.  he  di- 
ftri£t  properly  called  Prujfia  is  of  great  extent,  and  di¬ 
vided  into  the  Ducal  and  Regal  Pruffia,  the  latter  be¬ 
longing  to  the  republic  of  Poland  till  the  late  partition 
of  the  Polifh  territories.  Both  together  are  of .  great 
extent ;  being  bounded  on  the  nortn  by  the  Baltic,  on 
the  fouth  by  Poland  and  the  duchy  of  Mazovia,  on  the 
weft  by  Pomerania,  and  on  the  eaft  by  Lithuania  and  1 
Samogitia.  The  name  is  by  fome  thought  to  be  den- Etymology 
ved  from  the  Borufu  a  tribe  of  the  Sarmatians,  who,°^ 
migrating  from  the  foot  of  the  Riphasan  mountains,, 
were  tempted  by  the  beauty  and  fertility  of  the  coun¬ 
try  to  fettle  there.  Others  think  that  the  name  of 
this  country  is  properly  Poruflia ;  Po  in  the  language  of 
the  natives  fignifying  near ,  and  PoruJJia  fignifying  near 
Rufta.  To  the  latter  etymology  we  find  the  king  of 
Pruftia  Iiimfelf  aftenting  in  the  treatife  intitled  Memoirs 
of  the  Houfe  of  Brandenburg.  However,  it  mull  , be 
owned,  that  thefe  or  any  other  etymologies  of  the  word 
are  very  uncertain,  and  we  find  nothing  like  it  mention¬ 
ed  by  hiftorians  before  the  tenth  century.  1 

The  ancient  ftate  of  Pruffia  is  almofl  entirely  un- Extreme 
known.  However,  the  people  are  faid  to  have  been  -^r^n^ 


P’ate 


very  favage  and  barbarous  ;  living  upon  raw  flefti,  andc.ent 
drinking  the  blood  of  horfes  at  their  feafts,  accordingblumB, 
to  Stella,  even  to  intoxication  (a).  Nay,  fo  extreme¬ 
ly 


mention  any  particular  method  by  which  they  communicated  an  ^^riating 


( aI  This  author  does  not  iucuuuu  any  . .  -  — j  .  .  ,1,1. 

qualitV  to  the  blood  of  animals.  Poffibly,  however,  the  vital  fluid  may  have  a  property  of  this  kmd,  though 
uriknmvn  in  our  days  where  fuch  barbarous  cuftoms  are  difufed.  Drunkennefs  from  drinking  blood  is  frequent, 
ly  mentioned  in  Scripture,  but  whether  literally  or  metaphorically  muft  be  decided  by  the  learned. 
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Praffia. 
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ly  favage  were  this  'people,  that  they  were  £ven  unac¬ 
quainted  with  the  method  of  conilrudling  huts,  and  took 
up  their  dwelling  in  caves  and  cavities  of  rocks  and 
trees,  where  they  prote&ed  themfelves  and  children  from 
the  inclemencies  of  the  weather.  Among  fuch  a  people 
it  is  vain  to  expedl  that  any  tranfadlion*  would  be  re¬ 
corded,  or,  indeed  that  any  thing  worthy  of  being  re¬ 
corded  would  be  tranfa&ed.  We  fhall  therefore  be¬ 
gin  our  hiftory  of  Prufiia  with  the  time  when  the  Teu¬ 
tonic  knights  firft  got  footing  in  the  country.  (.See 
Teutonic  Knights). 

On  the  expnlfion  of  the  Chriftians  from  the  Holy 
Land  by  Saladin,  a  fettlement  was  given  to  the  Teu¬ 
tonic  knights  in  Prufiia  by  Conrade  duke  of  Mazo  via, 
the  competitor  of  Boleflaus  V.  for  the  crown  of  Poland. 
Their  firft  relidence  in  this  country  was  Culm  ;  to  which 
territory  they  were  confined  by  the  conditions  of  the  do¬ 
nation,  excepting  what  *thcy  could  conquer  from  their 
pagan  neighbours,  all  which  the  emperor  granted  to  them 
in  perpetuity. 

Encouraged  by  this  grant,  the  knights  conquered  the 
greateft  part  of  the  country  which  now  goes  by  the 
name  of  Prujfm ;  and,  not  content  with  this,  became 
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Hohenzollern,  from  whom  the  prefent  ele&or  is  deicen- 
ded,  there  are  reckoned  eight  different  families,  who  ' 
have  been  margraves  of  Brandenburg  ;  namely,  the  fa¬ 
mily  of  the  Saxons,  of  Walbeclc,  Staden*  Plenck,  An¬ 
halt,  Bavaria,  Luxemburg,  and  Mifnia*  The  margraves 
of  the  four  firft  races  had  continual  wars  with  the  Van- 
dais  and  other  barbarous  people  ;  nor  could  their  ravages 
be  flopped  till  the  reign  of  Albert  furnamed  the  Beari 
the  firft  prince  of  the  houfe  of  Anhalt.  He  was  made 
margrave  by  the  emperor  Conrad  III.  and  afterwards 
r&ifed  to  the  dignity  of  eledtor  by  Frederic  Barbaroffa, 
about  the  year  1100.  Some  years  afterwards  the 
king  of  the  Vandals  dying  without  iffue,  left  the 
Middle  Marche  by  his  laft  will  to  the  eledlor,  who  was 
befides  polfefTed  of  the  old  March,  Upper  Saxony,  the 
country  of  Anlialt,  and  part  of  Luface.  In  1332  this 
line  became  extm&,  and  the  electorate  devolved  to  the 
empire.  It  was  then  given  by  the  emperor  Louis  of 
Bavaria  to  his  fon  Louis,  who  was  the  firft  of  the  fixth 
race.  Louis  the  Roman  fncceeded  his  brother  ;  and 
as  he  alfo  died  without  children,  he  was  fucceeded  by 
Otho,  his  third  brother,  who  fold  the  electorate  to  the 
emperor  Charles  IV.  of  the  houfe  of  Luxemburg,  for 


Prufiia. 


very  troublefome  to  Poland,  infomuch  that  the  monarchs  j 200,000  florins  of  gold.  Charles  IV.  gave  the  Marche 


of  that  kingdom  were  fometimes  obliged  to  carry  on 
dangerous  and  bloody  wars  with  them  ;  for  an  account 
of  which  we  refer  to  the  article  Poland,  n°  61.  67,  &c. 

The  Teutonic  older  continued  in  Prufiia  till  the  year 
1531.  Their  laft  grand-mafter  was  Albert  marquis  of 
Brandenburg,  and  nephew  to  Sigifmund  I.  king  of  Po¬ 
land.  He  was  preferred  to  this  dignity  in  ho^es  that 
his  affinity  to  Sigifmund  might  procure  a  reftitution  of 
fome  of  the  places  which  had  been  taken  from  the  order 
during  the  former  unfuccefsful  wars  with  Poland  ;  but 
in  this  the  fraternity  were  difappointed.  Albert,  how¬ 
ever,  was  fo  far  from  endeavouring  to  obtain  any  favour 
from  his  uncle  by  fair  means,  that  he  refufed  to  do  ho¬ 
mage  to  him,  and  immediately  began  to  make  prepara¬ 
tions  for  throwing  off  his  dependence  altogether,  and 
recovering  the  whole  of  Prufiia  and  Pomerania  by 
Force  of  arms.  In  this  he  was  fo  far  from  fucceeding, 
that,  being  foiled  in  every  attempt,  he  was  forced  to 
refign  the  dignity  of  grand-mafter ;  in  recompenfe  for 
which,  his  uncle  bellowed  on  him  that  part  of  Prufiia 
now  called  Ducal ,  in  quality  of  a/ecular  duke.  It  was 
now  the  intereft  of  the  houfe  of  Brandenburg  to  afiift 
in  the  expulfion  of  the  fraternity  5  and  accordingly,  be¬ 
ing  at  laft  driven  out  of  Prufiia  and  Pomerania,  they 
transferred  their  chapter  to  Mariendal  in  Franconia  ; 
but  in  that  and  other  provinces  of  the  empire  where 
they  fettled,  little  more  than  the  name  of  the  order 
once  fo  famous  now  remains. 

The  other  moil  confiderable  part  of  his  Prulfian  ma- 
jefty’s  dominions  is  the  Electorate  of  Brandenburg. 
Like  other  parts  of  Germany,  it  was  anciently  |pof- 
feffed  by  barbarians,  of  whom  no  hiftory  can  be  given. 
Thefe  were  fubdued  by  Charlemagne,  as  is  related  un¬ 
der  the  article  France  *  ;  but  being  on  every  occafion 
ready  to  revolt,  in  927  Henry  the  Fowler  eftablilhed 
margraves,  or  governors  of  the  frontiers,  to  keep  the 
barbarians  in  awe.  The  firft  margrave  of  Brandenburg 
was  Sigefroy,  brother-in-law  to  the  above-mentioned 
emperor  ;  under  whofe  adminiftration  the  bifhoprics  of 
Brandenburg  and  Havelberg  were  eftablilhed  by  Otho  I. 
From  this  Sigefroy,  to  the  fuccefiion  of  the  houfe  of 


to  his  fon  Wincefiaus,  to  whom  Sigifmund  fucceeded. 
This  elector,  being  embarraffed  in  his  circumftances, 
fold  the  New  Marche  to  the  knights  of  the  Teutonic 
der.  Jo  He  fucceeded  Sigifmund  ;  but  afpiring  to  the 
empire,  fold  the  electorate  to  William  duke  of  Mif¬ 
nia  ;  who,  after  lie  had  pofleffed  it  for  one  year,  fold 
it  again  to  the  emperor  Sigifmund.  In  1417,  Fre¬ 
deric  VI.  burgrave  of  Nuremberg,  received  the  invefti- 
ture  of  the  country  of  Brandenburg  at  the  diet  of  Con- 
ftance  from  the  hands  of  the  emperor  Sigifmund  ;  who, 
two  years  before,  had  conferred  upon  him  the  dignity 
of  elector,  and  arch-chamberlain  of  the  Holy  Roman 
empire. 

This  prince,  the  firft  of  the  family  of  Hohenzol¬ 
lern,  found  himfelf  pofleffed  of  the  Old  and  Middle 
Marche,  but  the  dukes  of  Pomerania  had  ufurped  the 
Marche  Ukraine.  Again!!  them,  therefore,  the  elector 
immediately  declared  war,  and  foon  recovered  the 
province.  As  the  New  Marche  Hill  continued  in  the 
hands  of  the  Teutonic  knights,  to  whom  it  had  been 
fold  as  we  have  already  mentioned,  the  elector,  to 
make  up  for  this,  took  poffefiion  of  Saxony,  which  at 
that  time  happened  to  be  vacant  by  the  death  of  Al¬ 
bert  the  laft  elector  of  the  Anhalt  line.  But  the  em¬ 
peror,  not  approving  of  this  ftep,  gave  the  inveftiture 
of  Saxony  to  the  duke  of  Mifnia  ;  upon  which  Frede¬ 
ric  voluntarily  defilled  from  his  acquiiitions.  This 
eledlor  made  a  divifion  of  his  poffeffions  by  will.  His 
eldeft  fon  was  deprived  of  his  right  on  account  of  his 
having  too  clofely  applied  himfelf  to  fearch  for  the 
philofopher’s  Hone  ;  To  lie  left  him  only  Voigtland. 
The  electorate  was  given  to  his  fecond  fon  Frederic ; 
Albert,  furnamed  Achilles,  had  the  duchies  of  Franco¬ 
nia  ;  and  Frederic,  furnamed  the  Fat ,  had  the  Old 
Marche  ;  but  by  his  death  it  returned  to  the  electorate 
of  Brandenburg. 

Frederic  I.  was  fucceeded  by  his  fon,  called  alfo 
Frederic ,  and  furnamed  Iron-tooth  on  account  of  his 
ftrength.  He  might  with  as  great  reafon  have  been 
furnamed  the  Magnanimous ,  iince  he  refufed  two 
crowns,  viz.  that  of  Bohemia,  which  was  offered  him 
4  I  2  by 
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Pruffia.  fiy  the  pope,  and  the  kingdom  of  Poland  to  which  he 
was  Invited  by  the  people ;  but  Frederic  declared  he 
would  not  accept  of  it  unlefs  Cafimir  brother  to  La- 
diflaus  the  late  king  refufed  it.  Thefe  inflances  of 
magnanimity  had  fuch  an  effeCl  on  the  neighbouring 
■  people,  that  the  ftateg  of  Lower  Lufatia  made  a  vo¬ 
luntary  furrender  of  their  country  to  him.  But  as  Lu¬ 
fatia  was  a  fief  of  Bohemia,  the  king  of  that  country 
immediately  made  war  on  the  ele&or,  in  order  to  re¬ 
cover  it.  However,  he  was  fo  far  from  being  fuccefs- 
ful,  that,  by  a  treaty  of  peace  concluded  in  1462,  he 
was  obliged  to  yield  the  perpetual  fovereignty  of  Cor- 
bus,  Peits,  Sommerfeld,  and  fome  other  places,  to  the 
elector.  Frederic  then,  having  redeemed  the  New 
Marche  from  the  Teutonic  order  for  the  fum  of 
100,000  florins,  and  ftill  further  enlarged  his  domi¬ 
nions,  refigned  the  fovereignty  in  1469  to  his  brother 
6  Albert,  furnamed  Achilles . 

of  Albert  was  57  years  old  when  his-  brother  refigned 
Earned  A-  the  elc&orate  t0  Hm.  of  his  exPloits>  which 

tbillcs.  he  had  the  furname  of  Achilles ,  had  been  performed 
while  he  was  burgrave  of  Nuremberg.  He  declared 
war  againfl  Lewis  duke  of  Bavaria,  defeated,  and 
took  him  prifoner.  He  gained  eight  battles  againfl 
the  Nurembergers,  who  had  rebelled  and  contefled 
his  rights  to  the  burgraviate.  In  one  of  thefe  he  fought 
fingly  againfl  16  men,  till  his  people  came  up  to  his 
afliitance.  He  made  himfelf  matter  of  the  town  of 
Greiffenburg  in  the  fame  manner  that  Alexander  the 
Great  took  the  capital  of  the  Oxydracas,  by  leaping 
from  the  top  of  the  walls  into,  the  town,  where  he  de¬ 
fended  himfelf  fingly  againfl  the  inhabitants  till  his 
men  forced  the  gates  and  refcued  him.  The  confidence 
which  the  emperor  Frederic  III.  placed  in  him,  gain¬ 
ed  him  the  dire&ion  of  almofl  the  whole  empire.  He 
Commanded  the  Imperial  armies  againfl  Lewis  the 
Rich  duke  of  Bavaria ;  and  againfl  Charles  the  Bold 
duke  of  Burgundy,  wlio  had  laid  fiege  to  Nuis,  but 
concluded  a  peace  at  the  interpofition  of  Albert.  He 
gained  the  prize  at  1 7  tournaments,  and  was  never  dif- 
i  mounted. 

Pruffia  and  All  thefe  exploits,  however,  had  been  performed  be- 
burg  unit-  ^ore  Albert  obtained  the  eleClorate.  From  that  time 
cd.  k  n  we  meet  with  no  very  important  tranfaClions  till  the 
year  1594,  when  John  Sigifmund  of  Brandenburg, 
having  married  Anne  the  only  daughter  of  Albert 
duke  of  Pruffia,  this  united  that  duchy  to  the  elec* 
torate,  to  which  it  has  continued  to  he  united  ever 
fince  ;  and  obtained  pretenfions  to  the  countries  of  Ju- 
liers,  Berg,  Cleves,  Marck,  Ravenfburg,  and  Ravenflein, 

8  to  the  fucceffion  of  which  Anne  was  heirefs. 

Uufortu-  Sigifmund  died  in  1619,  and  was  fucceed^d  by  his 
of  the^efec- fon  George  William  ;  during  whofe  government  the 
tor  George  eleClorate  fuffered  the  moil  miferable  calamities.  At 
William,  this  time  it  wa3  that  the  war  commenced  between  the 
Proteftants  and  Catholics,  which  lafted  30  years.  The 
former,  although  leagued  together,  were  on  the  point 
of  being  utterly  deflroyed  by  the  Imperialifts  under 
the  command  of  Count  Tilly  and  Wallenflein,  when 
Guttavus  Adolphus  of  Sweden  turned  the  fcale  in  their 
favour,  and  threatened  the  Catholic  party  with  utter 
*  See  Swe-  definition  #.  But  by  his  death  at  the  battle  of  Lut- 
<fe».  zen,  the  fortune  of  war  was  once  more  changed.  At 

laft,  however,  peace  was  concluded  with  the  empe¬ 
ror  j  and,  in  1640,  the  elector  died,  leaving  his  do¬ 
ji  •  ^  *  «■ 


minions  to  his  foa  Frederic  William,  furnamed  the  Pruffia. 
Great .  — v~ 

This  young  prince,  though  only  20  years  of  age  Rej  Jj 
at  the  time  of  his  acceffion,  applied  himfelf  with  the  Frederic 
utmofl  diligence  to  repair  the  Ioffes  and^  devaflations  William 
occafioned  by  .the  dreadful  wars  which  had  preceded,  the  Great*. 
He  received  the  invefliture  of  Prufiia  perfonally  from 
the  king  of  Poland,  on  condition  of  paying  100,000 
florins  annually,  and  not  making  truce  or  peace  with 
the  enemies  of  that  crown.  His  envoy  likewife  recei¬ 
ved  the  invefliture  of  the  electorate  from  the  emperor 
Ferdinand  III.  Hie  eleClor  then  thought  of  recover¬ 
ing  his  provinces  from  thofe  who  had  ufurped  them* 

He  concluded  a  truce  for  20  years  with  the  Swedes, 
who  evacuated  the  greatefl  part  of  his  eftates.  He 
likewife  paid  140,000  crowns  to  the  Swedifh  garri- 
fons,  which  Rill  pofleffed  fome  of  his  towns ;  and  he 
concluded  a  treaty  with  the  Heffians,  who  deliver¬ 
ed  up  a  part  of  the  duchy  of  Cleves ;  and  obtained 
of  the  Hollanders  the  evacuation  of  fome  other  cities. 

In  the  mean  time,  tlie  powers  of  Europe  began  to 
be  weary  of  a  war  which  had  continued  for  fuch  a 
length  of  time  with  fuch  unrelenting  fury.  The  cities, 
of  Ofnaburg  and  Munfler  being  chofen  as  the  mofl 
proper  places  for  negociation,  the  conferences  were 
opened  in  the  year  1645  5  but,  by  reaion  of  the  mul¬ 
tiplicity  of  bufinefs,  they  were  not  concluded  till  two 
years  after.  France,  which  had  efpoufed  the  interefts 
of  Sweden,  demanded  that  Pomerania  flionld  be  ceded 
to  that  kingdom  as  an  indemnification  Tor  the  expences 
which  the  war  had  coft  Guttavus  Adolphus  and  his 
fucceffors.  Although  the  empire  and  the  eleClor  refu¬ 
fed  to  give  up  Pomerania,  it  was  at  laR  agreed  to  give 
up  to  the  Swedes  Hither  Pomerania,  with  the  files  of 
Rugen  and  Wollin,  alfo  fome  cities  ;  in  return  for 
which  ceffion,  the  bifhoprics  of  Halberftadt,  Minden, 
and  Camin,  were  fecularized  in  favour  of  the  eleClor, 
of  which  he  was  put  in  pofleffion,  together  with  the 
lordfhips  of  Hochenftein  and  Richenftein,  with  the  i© 
reverfion  of  the  archbifhopric  of  Magdeburg.  This  was  Treaty  of 
the  treaty  of  We ftphalia  concluded  in  1648,  and  which 
ferves  as  a  bafis  to  all  the  poflcfiions  and  rights  of  the  c°nc  u  e 
German,  princes.  The  eleClor  then  concluded  a  new. 
treaty  with  the  Swedes,  for  the  regulation  of  limits, 
and  for  the  acquittal  of  fome  debts,  of  which  Sweden 
would  only  pay  a  fourth  ;  and  next  year  the  electorate, 
Pomerania,  and  the  duchies  of  Cleves,  were  evacuated 
by  the  Swedes.  IT 

Notwithftanding  all  thefe  treaties,  however,  the  The  elec- 
Swedes  foon  after  invaded  Pomerania,  but  were  en-tor  fucceed* 
tirely  defeated  by  the  eleClor  near  the  town  of  Fehr*^ai^ft 
bellin.  Three  thoufand  were  left  dead  on  the  fpot,  we  es’ 
among  whom  were  a  great  number  of  officers  ;  and  a 
great  many  were  taken  prifoners.  The  eleClor  then 
purfued  his  vi&ory,  gained  many  advantages  over  the 
Swedes,  and  deprived  them  of  the  cities  of  Stralfund 
and  Gripfwald.  On  this  the  Swedes,  hoping  to 
oblige  the  eleCtor  to  evacuate  Pomerania,  which  he 
had  almofl  totally  fubdued,  invaded  Pruffia,  from  Li¬ 
vonia,  with  16,000  men  ;  and  advancing  into  the 
country,  they  burned  the  fnburbs  of  Memel,  and  took 
the  cities  of  Tilfe  and  Infterburg.  The  eleCtor,  to 
oppofe  the  invaders,  left  Berlin  on  the  10th  of  Ja¬ 
nuary  1679,  at  t^ie  kea<*  9°°°  men»  Phe  Swedes 
retired  at  his  approach,  and  were  greatly  haraffed  by 
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Pruflb.  the  troops  on  their  march.  So  fuccefsfnl  indeed  was  tained  were  1 

the  elector  on  this  occafion,  that  the  Swedes  loft  al-  from  the  e^r,,\v>  ,t„r  •  ,  . 

moft  one  half  of  their  army  killed  or  taken  prifoners.  which  depended  on  if  ^ThTh  °l 
At  laft,  having  crofted  the  bay  of  Frifch-haff  and  emperorWrefence  demandf  hte,  h°u  d  "ot’  l"  *e 
Courland  on  the  ice,  he  arrived  on  the  19th  of  January,  nour  tlianfhofe  which  he  hnd° 
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the  Swedes  had  their  head-quarters.  The  fame  day, 
his  general,  Trefenfeldt,  defeated  two  regiments  of 
the  enemy  near  Splitter  ;  and  the  Swedes°who  were 
in  Tilfe  abandoned  that  place;  and  retired  towards 
Courland.  They  were  purfued  by  General  Gortz, 
and  entirely  defeated  with  fuch  daughter,  that  fcarce 
3000  of  them  returned  to  Livonia.  Yet,  notwithftand- 
ing  all  thefe  victories,  the  eledor,  being  prefled  on 
peace  with  tiie  °^er  by  the  vi&orious  generals  of  France, 
them.  M.  Turenne  and  the  prince  of  Conde,  was  obliged  to 
make  peace  with  the  Swedes.  The  conditions  were, 
that  ih  treaty  of  Weftphalia  fhould  ferve  for  a  balls 
to  the  peace  ;  that  the  eledor  Ihould  have  the  proper¬ 
ty  of  the  cuftoms  in  all  the  ports  of  Further  Pomera¬ 
nia,  with  the  cities  of  Camin,  Gartz,  Grieffenburg, 
and  Wildenbruck:  on  his  part,  he  contented  to  give  up 
to  the  Swedes  all  that  he  had  conquered  from  them, 
and  to  give  no  affiftance  to  the  king  of  Denmark,  up¬ 
on  condition  that  France  delivered  up  to  him  his  pro¬ 
vinces  in  Weftphalia,  and  paid  him  300,000  ducats, 
as  an  indemnification  for  the  damages  done  by  the 
French  to  his  ftates.  This  treaty  was  ftyled  the  peace 
of  St  Germain . 

With  the  treaty  of  St  Germain  terminated  the  mi¬ 
litary  exploits  of  Frederic  William,  who  palfcd  the  laft 
years  of  his  admin iftration  in  peace.  His  great  quali¬ 
ties  had  rendered  him  refpeded  by  all  Europe,  and 
had'  even  been  heard  of  in  Tartar}*.  He  received  an 
embafly  from  Murad  Geray,  charn  of  the  /Tartars, 
courting  his  frtendfhip.  The  barbarian  ambaffador 
appeared  in  fuch  tattered  clothes  as  fcarce  covered  his 
nakednefs,  fo  that  they  were  obliged  to  furnifh  him 
with  other  clothes  before  he  could  appear  at  court. 
His  interpreter  had  a  wooden  nofe  and  no  ears.  In 
1684,  Frederic  received  into  his  dominions  great  num¬ 
bers  of  Proteftants  who  fled  out  of  France  from  the 
perfecutions  of  Louis  XIV.  after  he  had  revoked  the 
tdi&  of  Nantz.  Twenty  thoufand  of  them  are  faid 
to  have  fettled  at  this  time  in  the  ele&orate,  where 
they  introduced  new  arts  and  manufactures,  that  were 
of  the  utmoft^  benefit  to  the  country.  By  this,  how¬ 
ever,  he  difobliged  Louis  XIV.  for  which  reafon  he 
concluded  an  alliance  with  the  emperor ;  and  having 
furnilhed  him  with  8coo  troops  againft  the.  Turks  in 
Hungary,  the  emperor  yielded  to  him  the  circle  ©f 
Schwibus  in  Silefia,  as  an  equivalent  for  all  his  rights 
in  that  province. 

Frederic!!!.  1688,  the  eledtor  Frederic  William  died,  and 
obtain*  the  was  fucceeded  by  his  fon  Frederic  III.  This  prince 
title  °f  was.  remarkably  fond  of  fhow  and  ceremony,  which, 
during  the  courfe  of  his  government,  involved  him  in 
much  expence.  The  regal  dignity  feemed  to  be  the 
great  eft  objed  of  his  ambition.  To  obtain  this,  he 
joined  with  the  emperor  in  the  alliance  againft  France, 
in  which  he  was  engaged  by  William  III.  king  of  Bri¬ 
tain.  He  alfo  yielded  up  the  circle  of  Schwibus, 
which  had  been  given  to  his  predeceflor;  and,  in  1700, 
obtained  from  the  emperor  that  dignity  which  he  had 
fo  earneftly  defir  ed..  The  ter  m3  on  which  it  was  ob- 
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ftodd  only  give  him  the  title  of  Royal  BMtion. 

4.  inat  neverthelefs  the  minifters  which  he  had  at 
Vienna  fhould  be  treated  like  thofe  of  other  crowned 
heads.  5.  That  the  ele&or  fhould  maintain  6000  men 
in  Ttaly  at  his  own  expence,  in  cafe  the  emperor  fhould 
be  obliged  to  make  war  on  account  of  the  fucceflion 
of  the  lioufe  of  Bourbon  to  the  crown  of  Spain.  6. 

T  hat  thofe  troops  fhould  continue  there  as  long  as  the 
war  lafted. 

Thus  was  the  kingdom  of  Pruffia  efhblifhed  through 
the  friendfhip  of  the  emperor,  with  whom  Frederic  I. 
fo  called  as  being  the  firft  king  of  Pruffia,  continued  all 
his  life  in  ftridl  alliance.  Indeed  he  was  a  pacific 
prince  ;  and  though  contemptible  in  his  perfon,  and 
incapable  of  atchieving  great  things,  had  this  merit, 
that  he  always  preferved  his  dominions  in  peace,  and 
thus  confulted  the  true  intereft  of  his  fubjedls  much, 
more  than  thofe  monarchs  who  have  dazzled  the  eyes 
of  the  world  by  their  military  exploits.  He  was  indeed 
vain,  and  fend  of  fhow,  as  we  have  already  obferved; 
but  had  a  good  heart,  and  is  faid  never  to  have  vio¬ 
lated  his  conjugal  vow ;  though  it  does  not  appear  that 
he  was  greatly  beloved  by  his  royal  conforts  (of  whom 
he  had  three)  on  that  or  any  other  account. 

Frederic  I.  died  in  the  beginning  of  1713,  and  was  Frederic 
fucceeded  by  Frederic  William.  He  was  in  almoft of  Prufia 
every  thing  the  reverfe  of  his  father.  His^difpolitions  p^e^1 
were  altogether  martial ;  fo  that  he  applied  himfelf  en¬ 
tirely  to  the  augmentation  of  his  army,  and  perfe&ing 
them  in  their  exercife,  by  which  means  they  became  the 
moft  expert  foldiers  in  Europe.  His  foible  was  an  am¬ 
bition  of  having  his  army  compofed  of  men  above  the 
ordinary  fize ;  but  as  thefe  could  not  be  procured,  he 
compofed  a  regiment  of  the  tailed:  men  he  could  find; . 
and  as  his  officers  made  no  fcruple  of  picking  up  fuch 
men  wherever  they  could  find  them  for  his  majefty’s 
ufe,,  the  neighbouring  ftates  were  frequently  offended, 
and  a  war  was  often  likely  to  enfue  even  from  this  ridi¬ 
culous  caufe.  However,  his  Pruffian  majefty  was, ne¬ 
ver  engaged  in  any  martial  enterprife  of  confequence  : 
but  having  put  his  army  on  the  moft  refpe&able  foot-  - 
ing  of  any  in  the  world,  and  filled  his  coffers,  for  he 
was  of  a  very  faving  difpofition,  he  put  it  in  the  power 
of  his  fon  to  perform  thofe  exploits  which .  have  been 
matter  of  aftonifhment  to  all  Europe.  16 

It  was  in  this  king’s- reign  that  Pruffia  firft  per-  Enmity  be* 
ceived  her  natural  enemy  and  rival  to  be  the  lioufe  of  an^ 
Auftria,  and  not  France  as  had  been  formerly  fuppo-  Auflria. 
fed.  Hence  frequent  bickerings  took  place  between 
thefe  two  powers,  for  which  the  perfecution  of  the 
Proteftants  by  fome  of  the  Catholic  ftates  of  the  em¬ 
pire  afforded  a  pretence  ;  and  though  a  war  never  ac¬ 
tually  took  place,  yet  it  was  eafy  to  fee  that  both 
were  mortal  enemies  to  each  other.  But  when  Frede¬ 
ric  William  died  in  1740,  this  enmity  broke  out  in  full 
force.  The  emprefs  queen  was  then  left  in  z  very 
difagreeable  fituation,  as  has  been  obferved  under  the  ar- 
tide  Britain,  n°  410,  &e.  Of  this  Frederic  II.  took  the  Frederic  If; 

advantage  to  do  himfelf  juftice;  as  he  faidj  with  regard  feizes  Si¬ 
lefia. 
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Profit..  to  Silefia,  of  which  his  anceftors  had  been  unjuftly  de¬ 
prived.  This  province  he  feizcd  at  that  time  :  but  it 
coft  him  dear ;  for  the  emprefs,  having  at  laft  overcome 
all  difficulties,  formed  againft  him  the  moft  terrible  com¬ 
bination  that  ever  was  known  in  Europe. 

The  treaty  was  hardly  concluded  with  the  king  of 
prufiia,  by  which  ffie.  relu&antly  yielded  up  the  pro- 
vince  of  Silefia,'  and  with  it  a  clear .  revenue  of 
L.  800,000  a-year,  before  die  entered  into  another 
with  the  court  of  Peterfburg,  which  was  concluded 
May  22.  1746.  This  treaty,  as  far  as  it  was^ made 
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tion  againft  public,  was  only  of  a  defenfive  nature  ;  but  fix  fe- 
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cret  and  feparate  articles  were  added  to  it.  By  one 
of  thefe  it  was  provided,  that  in  cafe  liis  Pruffian 
majefty  fhould  attack  the  emprefs  queen,  or  the  em¬ 
prefs  of  Rufiia,  or  even  the  republic  of  Poland,  it 
fhould  be  conlidered  as  a  breach  of  the  treaty  of  Dres¬ 
den,  by  which  Silefia  was  given  up.  It  was  alfo  fti- 
pulated,  that,  notwithftanding  that  treaty  (which  in¬ 
deed  had  been  di&ated'by  the  king  of  Prufiia  himfelf), 
the  right  of  the  cmprefs-queen  to  Silefia  ftill  conti¬ 
nued,  and  for  the  recovery  of  that  province  the  con- 
trading  powers  fhould  mutually  furnifh  an  arm}  of 
60,000  men.  To  this  treaty,  called  the  treaty  of  Pe¬ 
tersburg,  the  king  of  Poland  was  invited  to  accede  ; 
biit  he,  being  in  a  manner  in.  the  power  of  the  king 
of  Prufiia,  did  not  think  proper  to  lign  it :  however, 
he  verbally  acceded  to  it  in  fuch  a  manner,  that  the 
other  parties  were  fully  convinced  of  his  defign  to  co¬ 
operate  with  all  their  meafures  ;  and  in  conlideration 
of  this  intention,  it  was  agreed  that  he  fhould  have 
a  ffiare  in  the  partition  of  the  king  of  Pruffia’s  do¬ 
minions,  in  cafe  of  a  fuccefsful  event  ,of  their  enter- 
prifes. 

In  confequence  of  thefe  machinations,  every  art  was 
ufed  to  render  the  king  of  Prufiia  perfonally  odious  to 
the  emprefs  of  Rufiia  ;  the  queen  of  Hungary  made 
vaft  preparations  in  Bohemia  and  Moravia  ;  and  the 
king  of  Poland,  under  pretence  of  a  military  amufement, 
drew  together  16,000  men,  with  whom  he  occupied 
a  ftrong  poll  at  Pirna.  The  queen  of  Hungary,  ftill 
further  to  ilrengthen  herfelf,  concluded  a  treaty  with 
the  court  of  France  at  Verfailles,  dated  May  1.  17 
But  in  the  mean  time,  the  king  of  Prufiia  having  un- 
derftood  by  his  emiffaries  what  was  going  forward,  re- 
folved  to  be  beforehand  with  his  enemies,  and  at  lealt 
19  to  keep  the  war  out  of  his  own  country  ;  and  therefoie 
He  it  vades  €ntered  Saxony  with  a  conliderable  army.  At  firft  he 
Saxony,  .  a^e<^ed  ouly  to  demand  a  free  pafiage  for  his  troops, 
and  an  obfervance  of  the  neutrality  profefled  by  the 
kin<r  of  Poland  ;  but,  having  good  reafons  to  doubt 
this^  neutrality,  he  demanded,  as  a  preliminary,  that 
thefe  Saxon  troops  fhould  immediately  quit  the  ftrong 
poft  they  occupied,  and  difperfe  themfelves.  This  de¬ 
mand  was  refufed;  on  which  his  Prufiian  majefty 
blockaded  the  Saxon*  camp  at  Pirna,  refolvmg  to  re¬ 
duce  it  by  famine,  fince  its  ftrong  fituation  rendered  an 
attack  very  dangerous.  At  that  time  there  were  in  Bo¬ 
hemia  two  Saxon  armies,  one  under  the  command^  of 
M.  Brown,  and  the  other  under  M.  Picolomini.  To 
keep  thefe  in  awe,  the  king  had  feut  M.  Schwerin 
with  an  army  into  Bohemia  from  the  country  of 
Glatz,  and  M.*  Keith  had  penetrated  into  the  fame 
kingdom  on  the  fide  of  Mifnia.  But  ftill  the  king  of 
Prufiia  did  not  entirely  confide  in  theie  difpofitions ; 
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and  therefore  fearing  left  M.  Brown  might  afford  fome 
afiiftance  to  the  Saxons,  he  joined  his  forces  under 
Keith,  and  on  December  1.  attacked  and  defeated- the  And  takes 
Auftrian  general,  fo  that  the  latter  found  it  impoftibk  16,000  Sax 
to  relieve-the  Saxons,  who,  after  a  vain  attempt  to  rS-onsprifon. 
tire  from  their  poft,  were  all  taken  prifoners.  The ers* 
king  of  Poland  quitted  his  dominions  in  Germany, 
and  the  Prufiians  took  up  their  winter- quarters  in 
Saxony.  Here  they  feized  on  the  revenues,  levied  ex¬ 
orbitant  contributions,  and  obliged  the  country  to  fur¬ 
nifh  them  wkh  recruits.  The  king  of  Prufiia  at  this 
time  made  himfelf  mafter  of  the  archives  of  Drefden, 
by  which  means  he  procured  the  originals  of  thofe 
pieces  above-mentioned,  which,  when  produced  to  the  % 
world,  gave  a  full  proof  of  the  combination  that  had 
been  formed  againft  him,  and  confequently  juftified 
the  meafures  he  had  taken  for  his  own  defence. 

No  fooner  had  the  king  entered  Saxony,  in  the  man- He  u  pro 
ner  already  related,  than  a  procefs  was  commenced  fecuted  ir 
againft  him  in  the  emperor’s  Aulic  council,  and  before  co~nc^ 
the  diet  of  the  empire,  where  he  was  foon  condemned  put  t0  tkJ, 
for  contumacy,  and  put  to  the  ban  of  the  empire. —  ban  of  th 
The  various  circles  of  the  empire  were  ordered  to  fur- empire, 
nifh  their  contingents  qf  men  and  money  to  put  this 
fentence  in  execution  $  but  thefe  came  in  fo  flowly, 
that,  bad  it  not  been  for  the  afiiftance  of  the  French 
under  the  prince  de  Soubife,  the  army  would  pro¬ 
bably  have  never  been  in  a  condition  to  a 61.  The 
Auftrian s,  in  the  mean  time,  made  great  preparations.  prepa^ 
and  raifed  100,000  men  in  Bohemia,  whom  they  com-tjonsa. 
mitttd  to  the  care  of  prince  Charles  of  JLorrain,  afiifted  gainft  1 
by  M.  Brown.  The  Czarina  fent  a  body  of  60, coo 
men  under  M.  Apraxin,  to  invade  the  Ducal  Prufiia  ; 
whilft  a  ftrong  fleet  was  equipped  in  the  Baltic,  in 
order  to  co-operate  with  that  army.  The  king  of 
Sweden  alfo  acceded  to  the  confederacy,  ip  hopes  of 
recovering  the  poflefiions  in  Pomerania  which  his  an¬ 
ceftors  had  enjoyed  ;  and  the  duke  of  Mecklenburg 
took  the  fame  party,  promiling  to  join  the  Swedilh 
army  with  600  0  men  as  foon  as  it  fhould  be  ne-  .< 
ceflary.  On  the  king  of  Prufiia’ s  fide  appeared  no¬ 
body  excepting  an  army  of  between  30,000  and  40,000 
Hanoverians  commanded  by  the  duke  of  Cumber¬ 
land  ,•  and  thefe  were  outnumbered  and  forced  to  yield 
to  a  fuperior  army  of  French  commanded  by  M. 

D’E  trees. 
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In  the  mean  time,  his  Prufiian  majefty,  finding 
that  he  muft  depend  for  afiiftance  folely  on  his  own^  ^ 
abilities,  refolved  to  make  the  belt  life  of,  his  time,  defeats 
-  -  *  -  •  *  1  ’  *  n  ria 


Accordingly,  in  the  fpring  1757,  his, armies  poured  in-  Auflria 
to  Bohemia  from  two  different  quarters,  while  the  dy¬ 
king  himfelf  prepared  to  enter  it  from  a  third.  M. 
Schwerin  entered  from  Silefia ;  the  prince  of  Bevern 
from  Lufatia,  where  he  defeated  an  army  of  28,000 
Auftnans  that  oppofed  his  pafiage.  As  the  intentions 
of  the  king  himfelf  were  not  known,  the  Auftrians  de¬ 
tached  a  body  of  20,000  men  from  their  main  army  to 
obferve  his  motions.  This  was  no  fooner  done  than 
the  king  cut  off  all  communication  between  the  detach¬ 
ment  and  the  main  body  ;  and  having  joined  his  two 
generals  with  incredible  celerity,  he  engaged  the  Au¬ 
ftrians  near  Prague,  totally  defeated  them,  took  their 
camp,  military  cheft,  and  cannon  ;  but  loft  the  brave 
general  Schwerin,  whp  was  killed  at  the  age  of  82, 
with  a  colonel’s  ftandard  in  his  hand.  On  the  Auftrian 
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fide,  M.  Brown  was  wounded,  and  -died  fa  a  .fhort 
time,  though  it  is  fuppofed  more  from  the  chagrin  he 
fuffered,  than  from  the  dangerous  nature  of  the  wound 
itfelf. 

About  40,000  of  the  Auftrian  army  took  refuge  in 
Prague,  while  the  reft  fled  different  ways.  The  city 
was  inftantly  invefted  by  the  king,  and  all  fuccoars  were 
cut  off.  The  great  number  of  troops  which  it  contain¬ 
ed  rendered  an  attack  unadvifable,  but  feemed  to  render 
the  redu&ion  of  it  by  famine  inevitable ;  however,  the 
king,  to  accompli fh.  his  purpofe  the  more  fpeedily,  pre¬ 
pared  to  bombard  the  town.  On  the  29th  of  May, 
after  a  mod  dreadful  ftorm  of  thunder  and  lightning, 
four  batteries  began  to  play  on  the  city.  From  thefe 
were  thrown,  every  24  hours,  288  bombs,  befides  avail 
number  of  red-hot  balls,  fo  that  it  was  foon  on  fire  in 
every  quarter.  The  garrifon  made  a  vigorous 'defence, 
and  one  well-condu£ted  fally  ;  but  had  the  misfortune 
to  be  repulfed  with  great  lofs.  The  magiflrates,  burgh¬ 
ers,  and  clergy,  feeing  their  city  on  the  point  of  being 
reduced  to  an  heap  of  rubbifh,  fupplicated  the  command¬ 
er  in  the  moft  earneft  mariner  to  capitulate  ;  but  he  was 
deaf  to  their  intreaties,  and  drove  12,000  of  the  moft 
ufelefs  mouths  out  of  town,  who  were  quickly  driven 
in  again  by  the  Pruftians. 

Thus  the  affairs  of  the  emprefs  queen  feemed  ver- 
Pauiuakes  g1#ng  to  deftru&ion,  when  Leopold  count  Daun  took 
the  com  upon  him  the  command  of  the  remains  of  M.  Brown’s 
army.  This  general  had  arrived  within  a  few  miles  of 
Prague  the  day  after  the  great  battle.  He  immedi¬ 
ately  colle&ed  the  fcattered  fugitives  with  the  greateft 
diligence,  and  retired  with  them  to  a  ftrong  poft  in 
the  neighbourhood,  from  whence  he  gave  the  troops 
in  Prague  hopes  of  a  fpeedy  relief.  It  was  now. the 
king  of  Pruftia’s  bufinefs,  either  to  have  attempted  to 
make  himfelf  mafter  of  the  city  by  one  defperate  effort, 
or  entirely  to  have  abandoned  the  enterprife,  and 
driven  count  Daun  from  his  poft  before  his  troops  had 
recovered  from  the  terror  of  their  late  defeat  ;  but,  by 
attempting  to  do  both,  he  rendered  himfelf  incapable 
Defeats  the  of  doing  either.  Though  the  army  of  count  Daun 
^^lans  at  already  amounted  to  60,000  men,  and  though  they 
1  *  were  itrongly  entrenched,  and  defended  by  a  vaft  train 

of  artillery,  his  majefty  thought  proper  to  fend  no 
more  than  32,000  men.  This  body  made  the  ardu¬ 
ous  attempt  on  the  18th  of  June;  but  though  they 
did  all  tint  human  courage  and  conduct  could  do,  and 
though  the  king  himfelf  at  laft  charged  at  the  head  of 
his  cavalry,  the  Pruftians  were  driven  out  of  the  field 
with  great  lofs.  This  engagement  was  named  the  battle 
of  Colin . 

The  firft  confequence  of  the  battle  of  Colin  was, 
that  the  king  of  Pruflia  was  obliged  to  raife  the  fiege 
of  Prague  ;  foon  after  which,  he  was  obliged  to  quit 
Bohemia,  and  take  refuge  in  Saxony,  ft  he  Auftrians 
haraflhd  him  as  much  as  poftible  ;  but,  notwithftand- 
ing  their  great  fuperiority,  their  armies  were  not  in  a 
condition  to  make  any  decifive  attempt  upon  him,  as 
the  frontiers  of  Saxony  abounded  with  fituations  eafily 
defended.  In  the  mean  time,  the  Ruffians,  who  had 
hitherto  been  very  dilatory  in  their  motions,  began  to 
exert  themfelves,  and  enter  Ducal  Pruffia,  under  M. 
Apraxin  and  Fermor,  where  they  committed  innu¬ 
merable  cruelties  and  excefles.  A  large  body  of 
Auftrians  entered  Silefia,  and  penetrated  as  far  as 
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Breflau.  Then  they  made  a  turn  backwards,  and  be-  Pruffia. 
iieged  Schweklnitz.  Another  body  entered  Lufatia,  111 

and  made  themfelves  inafters  of  Zittau.  An  army  of 
22,000  Swedes  entered  Bruffian  Pomerania,  took  the 
towns  of  Anclara  and  Demmcin,  and  laid  the  whole 
country  under  contribution.  The  French,  too,  being 
freed  from  all  reftraint  by  the  capitulation  of  the  duke 
of  Cumberland  at  Clofter  Seven  $,  made  their  way  in-§  §ee  Dm- 
to  Halbertftadt  and  the  Old  Marche  of  Brandenburg,  TA1N’  ll° 
firft  exacting  contributions,  and  then  plundering  the**41* 
towns,  The  army  of  the  empire,  being  reinforced  by 
that  of  the  prince  de  Soubife,  after  many  delays,  was 
on  full  march  to  enter  Saxony,  which  left  the  Au¬ 
ftrians.  at  liberty  to  exert  the  greateft  part  of  their 
force  in  the  reduction  of  Silefia.  General  Haddick 
penetrated  through  Lufatia,  paffed  by  the  Pmffian  ar¬ 
mies,  and  fuddenly  appeared  before  the  gates  of  Ber¬ 
lin,  which  city  he  laid  under  contribution.  He  re¬ 
tired  on  the  approach  of  a  body  of  Pruftians  ;  yet  lie 
dill  found  means  to  keep  fuch  a  poft  as  interrupted  the  2g 
king’s  communication  with  Silefia.  The  deftru&ion  Beriiir  laid 
of  the  king  of  Pruftia  therefore  now  feemed  inevitable.  unf*er  con- 
Every  exertion  which  he  had  made,  though  brave tnbutlon* 
and  well-condu&ed,  had  been  unfuccefsful.  His  general 
.Lehwald,  who  oppoled  the  Ruffians,  had  orders  to 
attack  them  at  all  events.  He  obeyed  liis  orders ;  Lehwald  a. 
and  with  30,00a  men  attacked  60,000  of  the  enemy  Pruffian  ge 
ftrongly  entrenched  at  a  place  called  Nor  kitten,  The^^1^* 
Pruftians  behaved  with  the  greateft  valour;  but  after tCae 
having  killed  five  times  more  of  the  enemy  than  they  fians. 
themfelvqs  loft,  they  were  obliged  to  retire,  though 
more  formidable  after  their  defeat  than  the  Ruffians 
after  their  vidlory.  The  king,  in  the  mean  time,  ex¬ 
erted  himfelf  on  every  fide,  and  his  enemies  fled  every¬ 
where  before  him  ;  but  whilft  he  purfued  one  body, 
another  gained  upon  him  in  fonie  other  part,  and  tlie 
winter  came  on  faft,  while  liis  ftrength  decayed,  and 
that  of  his  adverfaries  feemed  to  increafe  on  every 
quarter. 

The  Pmffian  monarch,  however,  though  diftreffed, 
did  not  abandon  himfelf  to  defpair,  or  lofe  that  won¬ 
derful  prefence  of  mind  which  lias  fo  eminently  diftin- 
guifhed  him  in  all  his  military  enterprifes.  He  indu- 
ftrioufly  delayed  a  decifive  a<5rion  till  the  approach  .of The^ng. 
winter;  but  at  laft,  after  various  movements,  on  No-gains a 
vember  5.  1757,  he  met  at  Rofbach  with  the  united  irrear  vic- 
army  of  his  enemies  commanded  by  the  prince  of  Saxet01T  at 
Hilburghaufen  and  the  prince  de  Soubife.  The  allied Ro  ac 
army  amounted  to  50,000  men  complete  ;  but  moft  of 
the  troops  of  tlie  Circles  were  new-raifed,  and  many 
of  them  not  well  affe&ed  to  the  caufe.  The  Pruf- 
fians  did  not  exceed  25,000  men  ;  but  they  were  fu- 
perior  to  any  troops  in  the  world,  and  were  infpired, 
by  the  prefence  of  their  king,  with  the  moft  enthnfi- 
aftic  valour.  The  Auftrians  were  defeated  with  the 
lofs  of  3000  killed,  eight  generals,  250  officers  of  dif¬ 
ferent  ranks,  and  6000  private  foldiers,  taken  prifon- 
ers,  while  night  alone  prevented  the  total  deftru&ion  of 
the  army. 

By  this  battle  the  king  was  fet  free  on  one  fide  ; 
but  this  only  gave  him  an  Opportunity  of  renewing 
his  labours  on  another.  The  Auftrians  had  a  great 
force,  and  now  began  to  make  a  proportionable  pro- 
grefs  in  Silefia.  After  a  fiege  of  '  6  days,  they  had  re¬ 
duced  the  ftrong  fortrefs  of  Scbweidnitz,  and  obliged 
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the  Pruffian  garrifon  of  4000  men  to  furrender  pri- 
foners  of  war.  Hearing  then  of  the  vi&ory  at  Rof- 
baeh,  and  that  the  king  of  Pruftia  was  in  full  march 
to  relieve  Silefia,  they  refolved  to  attack  the  Prince 
of  Bevern  in  his  ftrong  camp  under  the  walls  of  Lrel- 
lau.  They  attacked  the  Prince’s  army  on  November 
2 2d  ;  but  their  attack  was  fuftained  with  the  greateft 
refolution.  The  (laughter  of  the  Auftrians  was  pro¬ 
digious.  A  great  part  of  the  enemy  had  retired  from 
the  field  of  battle,  and  the  reft  were  preparing  to  retire, 
when  all  at  once  the  Pruffian  generals  took  the  fame  re¬ 
folution.  Their  army  had  fuffered  much  in  the  engage¬ 
ment,  and  they  became  apprdhenfive  of  a  total,  defeat 
in  cafe  their  intrenchments  fhould  be  forced  in  any 
part  ;  for  which  reafon  they  quitted  their  flrong  poft, 
and  retired  behind  the  Oder.  Two  days  after,  the 
prince  of  Bevern,  going  to  reconnoitre  without  efcort, 
attended  only  by  a  groom,  was  taken  prifoner  by ^an 
advanced  party  of  Croats,  a  fmall  body  of  whom  had 
. eroded  the  Oder. 


impodible  at  the  beginning  of  the  engagement  for  the 
Prufiian  cavalry  to  a£I,  on  account  of  thefe  impedi¬ 
ments  ;  but,  by  a  judicious  difpofition  made  by  the  king 
himfelf,  all  difficulties  were  overcome.  His  majefty  had 
placed  four  battalions  behind  the  cavalry  of  his  right 
wing  ;  forefeeing  that  General  Nadafti,  who  was  pla¬ 
ced  on  the  enemy’s  left  with  a  corps  tie  referve,  defign- 
cd  to  attack  him  in  flank.  It  happened  as  he  had  fore¬ 
seen  :  that  general’s  cavalry  attacked  the  Prufiian  right 
wing  with  great  fury  ;  but  he  was  received  with  fuch  a 
fevere  tire  from  the  four  battalions,  that  he  was  obli¬ 
ged  to  retire  in  diforder.  The  king’s  flank  then,  well 
^covered  and  fupported,  was  enabled  to  a 61  with  fuch 
order  and  vigour  as  repulfed  the  enemy.  The  Auftriaa 
artillery  was  alfo  lilenced  by  that  of  the  Prufiians ; 
however,  the  Auftrians  continued  to  make  a  gallant  re- 
fiftance  during  the  whole  battle.  After  having  been 
once  thrown  into  diforder,  they  rallied  all  their  forces 
about  Leuthen,  which,  was  defended  on  every  fide  by 
entrenchments  and  redoubts.  1  he  Prufiians  attacked 


PfufHa. 


rr  i  1  r\  1  entrcnciiiiiciua  auu  i^uyuuia.  x  nv.  j.  .  ^  ^ 

On  this  the  town  „f  Breflau  Immediately  furr-endered ;  them  with  the  utmoft  impetuofity,  and  at  laft  became 
U  „  .  r.  v ...  -i  .u.  a  ..ft, -lane  fniinfl  mafters  of  the  ooft.:  on  which  the  4nemy  fled  on  dll 
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where,  as  well  as  at  Schweidnitz,  the  Auftrians  found 
great  quantities  of  proviiions,  ammunition,  and  money. 
All  Silefia  was  on  the  point  of  falling  into  their  hands, 
and  the  Prufiian  affairs  were  going  into  the  utmoft  di¬ 
ffraction,  when  the  king  himfelf  by  a  moft  rapid  march 
pafied  through  Thuringia,  Mifnia,  and  Lufatia,  in 
fpite  of  the  utmoft  efforts  of  the  generals  Haddick  and 
Marflial,  who  were  placed  there  to  oppofe  him  ;  and, 
entering  Silefia  on  the  2d  of  December,  joined  the 
prince  of  Bevern’s  corps,  who  repaffed  the  Oder  to 
meet  him.  The  garrifon  of  Schweidnitz,  who,  as  we 
have  already  obferved,  had  been  made  prifoners  of  war, 
alfo  joined  the  king’s  army  unespeaedly  ;  and  -their 
prefence  contributed  mot  a  little,  notwith {landing  the 
fmallnefs  of  their  number,  to  raife  the  fpints  of  the 
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mafters  of  the  poft  .;  on  which  the  tinemy  fled  on  dll 
fides,  and  a  total  rout  enfaed.  In  thishattle  the  Au¬ 
ftrians  loft  6000  killed  on  the  fpot,  15,000  taken  pri- 
foners,  and  upwards  of  200  pieces  of  cannon. 

The  conferences  of  this  viftory  were  very  great.  greflau  r 
Breflau  was  immediately  invefted,  and  Surrendered  on  taken. 
December  29th;  the  garaTon,  amounting  to  12,000 
.men,  were  made  prifoners  of  war.  The  blockade  of 
Schweidnitz  was  formed  as  clofely  as  the  feafon  of  the 
year  would  permit ;  while  detached  Prufiian  parties 
over-ran  the  whole  country  of  Silefia,  and  reduced  every 
place  of  lefs  importance.  The  Ruffians,  who  had  ra¬ 
vaged  and  deftroyed  the  country  in  fuch  a  manner  that 
they  could  not  fubfift  in  it,  thought  proper  to  retire 

'  „  .  ^  1  «  •  1. ^ i _  ... 
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as  the  Auftrians 
were  conducting  them  to  pnfon,  they  happened  to  re¬ 
ceive  intelligence  of  the  viftory  at  Roffiach  :  on  which 
they  immediately  rofe  on  the  efcort  that  conduaed 
them,  and  entirely  difperfed  it ;  and  afterwards  march- 


>  (■  t  their  rumVier  to  raite  tiie  lpints  oi  me  out  of  the  Pruffian  dominions  altogether.  Thus  Ge-  Swede, 

wholelrmy.  They  had  fubmitted  to  the  capitulation  neral  Lehwald  was  left  at  liberty  to  a&  agamft  the 
with  the  Ireateft  reluftance  ;  but  as  the  Auftrians  Swedes ;  and  them  he  quickly  drove  out  of  Pruffian  ^ 

v  ,  t  u _ i - nA  Pomerania,  the  whole  of  which  country  he  not  only 

recovered,  but  alfo  fome  part  of  Swedifh  Pomerania. 

Thus  the  duchy  of  Mecklenburg  being  left  quite  ex- 
pofed,  the  king  took  ample  vengeance  on  it  by  exadt- 


iU/ru^htmoi  l^e^&ere  °f  men  and  money 

jng  in  fuch  a  d.reft.on  as  they  t  * S .  ^  ^  com pkte  thIs  monarch’s  good  fortune  alfo,  th 
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readily  lead  them  to  their  king,  they  accidentally  fell 

in  with  his  army.  _  n 

His  Pruffian  majefty  now  approached  Lreilau  ;  on 
tvhich  the  Auftrians,  confiding  in  their  fupenonty, 
(for  they  exceeded  70,000,  while  the  Pruffians  fcarce 
amounted  to  36,000),  abandoned  their  ftrong  camp, 
the  fame  which  the  prince  of  Bevern  had  fr™erly  oc¬ 
cupied,  and  advanced  to  give  him  battle.  The  king 
did  not  intend  by  any  means  to  difappoint  them,  but 
advanced  on  his  part  with  the  greateft  celerity.  i  he 
two  armies  met  on  December  5th  near  the  village 
Leuthen.  Count  Daun  made  the  beft  difpofitions  poi- 
fible.  The  ground  occupied  by  his  army  was  a  plain, 
with  fmall  eminences  in  fome  parts.  Thefe  eminences 
they  furrounded  with  artillery  j  and  as  the  ground  was 
alfo  interfperfed  with  thickets,  they  fought  to  turn 
thefe  likewife  to  their  advantage.  On  their,  right  and 
left  were  hills,’  on  which  they  planted  batteries  of  can¬ 
non.  The  ground  in  their  front  was  interfered  by 
many  caufeways  ;  and  to  make  the  whole  more  imprac¬ 
ticable,  the  Auftrians  had  felled  a  great  number  oi 
&rees,  and  fcattered  them  in  the  way.  It  was  almolt 


To  complete  this  monarch’s  good  fortune  alfo,  the 
French,  who  had  retired  after  the  battle  of  Rofbach, 
were  now  oppofed  by  the  Hanoverians  under  Prince 
Ferdinand,  who  kept  them  fo  well  employed,  that,  du¬ 
ring  the  reft  of  the  war,  the  king  of  Pruffia  had  no  more 
trouble  from  them.  See  Britain,  n°  442.  38 

The  beginning  of  the  year  1758  was  favourable  to  Schweid 
the  arms  of  his  Prufiian  majefty.  .  On  the  3d  of  Apnl^^re- 
he  commenced  his  operations  againft  Schweidnitz,  and  a  e  ** 
pufhed  the  fiege  fo  vigoroufiy,  that  the  place  furren- 
dered  in  13  days.  He  then  difpofed  his  forces  in 
fuch  a  manner  as  might  beft  guard  his  dominions 
againft  his  numerous  enemies.  For  this  purpofe  count 
Dohua  commanded  a  body  of  troops  on  the  fide  of  Po¬ 
merania  ;  another  confiderable  body  was  pofted  be¬ 
tween  Wohlau  and  Glogau,  in  order  to  cover  Silefia 
from  the  Ruffians,  in  cafe  they  fhould  make  their  in¬ 
road  that  way.  An  army,  in  a  little  time  after,  was 
formed  in  Saxony,  commanded  by  the  king’s  brother 
Prince  Henry.  This  army  confifted  of  $0  battalions 
and  45  fquadrons,  and  was  defigned  to  make  head 
againft  the  army  of  the  esipire ;  which,  by  great  ef- 
2  forts 
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.. ,  t5  ™ade  ^tiring  the  winter,  and  Ihe  jnn&ion  of  a 
large  body  of  Andrians,  was  again  in  a  condition  to 
aft.  Between  all  tliefe  armies  a  ready  communication 
was  kept  up  by  a  proper  choice  of  polls.  After  the 
leducxion  of  Schweidnkz,  the  king  having  made  a  fhow 
of  invading  Bohemia,  fuddenly  burft  into  Moravia 
where  in  a  fhort  time  he  made  himfeif  maker  of  the 
whole  country,  and  on  the  27th  of  May  laid  liege  to 
Olmutz  the  capital.  Of  this  M.  Daun  was  no  fooner 
mfoi med,  than  he  took  his  route  to  Moravia  through 
Bohemia  :  and,  though  he  was  not  in  a  condition  to 
nfl<  a  battle,  nor  indeed  would  have  done  fo  unlefs  he 
had  had  a  very  confiderable  advantage;  yet,  by  placing 
himfeif  in  a  ftrong  fituation  where  he  could  not  be  at¬ 
tacked,  by  haraffing  the  king’s  troops  and  cutting  off 
their  convoys,  he  at  lak  obliged  him  to  abandon  the  en- 
terpnfe.  T  he  king,  however,  who  frequently  owed  a 
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with  which  he  covered  all  his  defigns,  gave  not  the 
leak  hint  of  his  intention  to  raife  the  liege  of  Olmutz* 
On  the  contrary,  the  very  day  before  the  fiege  was 
raifed,  the  firing  continued  as  brilk  as  ever  ;  but  in  the 
(July  *•)  the  whole  army  took  the  road  to  Bo¬ 
hemia  in  two  columns,  and  gained  an  entire  march  up¬ 
on  the  Aukrians.  Thus,  '  not with kanding  the  utrnok 
efforts  of  his  enemies,  the  Pruflian  army  reached  Bo¬ 
hemia  with  very  little  molekation.  Here  he  feized 
upon  a  large  magazine  at  Lieutomiffel ;  defeated  fome 
corps  of  Aukrians  who  had  attempted  to  interrupt  his 
progrefs  ;  and  arrived  at  Konigfgratz,  of  which  he  took 
pofleflion,,  after  driving  from  it  7000  Aukrians  who 
were  intrenched  there.  This*  city  and  feveral  other 
dikri&s  he  laid  under  contribution  :  but  foon  after  en¬ 
tered  Silefia,  and  marched  with  the  utrnok  rapidity  to 
encounter  the  Ruffians,  who  had  at  that  time  united 
their  forces  under  generals  Brown  and  Fermor,  entered 
the  New  Marche  of  Brandenburg,  and  laid  fiege  to 
Cukrin. 

The  king  arrived  at  this  city  at  a  very  critical  period. 
The  Ruffians  had  laid  fiege  to  it  on  the  15th  of  Au- 
guk  ;  and  though  they  were  not  well  fkilled  in  mana¬ 
ging  artillery,  yet,  by  furious  and  unremitting  dif- 
oharges  at  random,  they  threw  in  fuch  a  number  of 
bombs  and  red-hot  balls,  that  the  town  was  foon  on 
fire  in  every  quarter.  Some  of  the  wretched  inhabi¬ 
tants  were  burned  ;  others  buried  in  the  ruins  of  their 
houfes,  or  killed  by  the  balls  which  fell  like  hail  in  the 
hreets  ;  while  many  of  the  furvivors  abandoned  their 
habitations,  and  fled  out  of  the  town  on  that  fide  where 
it  was  not  inveked.  The  governor  did  every  thing  for 
the  defence  of  the  place  ;  but  as  the  walls  were  built 
after  rthe  old  manner,  it  was  impoffible  that  the  town 
could  have  made  a  defence  for  any  length  of  time, 
efpecially  as  the  principal  magazine  of  the  befieged 
had  been  blown  up.  '  The  avenger  of  all  thefe  injuries, 
however,  was  now  at  hand.  The  king  came  in  fight 
of  the  Ruffians  on  the  25th  of  Auguk,  after  a  march 
of  56  days,  and  beheld  the  country  everywhere  def¬ 
lated,  and  the  villages  in  flames  by  the  depredations 
of  his  cruel  enemy,  who  had  raifed  the  fiege  at  his  ap¬ 
proach,  and  retired  towards  a  neighbouring  vjllage  na¬ 
med  Zorndorjf.  At  nine  o’clock  in  the  morning,  a  mok 
terrible  fire  of  cannon  and  mortars  poured  dekrudlion  on 
the  right  wing  of  the  Ruffian  army  for  two  h(iurs  with¬ 
out  intermiffion.  The  flaftghter  was  fuch  as  might 
Vol.  XV.  Fart  it. 
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with  aft211  ?*?eftedr’\bu.t  the  Ruffians  kept  their  ground 
h  aitomfhing  refolution,  new  regiments  dill  preffino- 
forward  to  fupply  the  places  of  thofe  that  fell.  When 
the  firfl  line  had  fired  away  all  their  charges,  they  mill¬ 
ed  forward  on  the  Pruffians  with  their  bayonets  ;  and 
all  at  once  theie  brave  troops,  though  encouraged  by 
the.  prefence  of  their  king,  gave  way  and  fled  before  an 
enemy  already  half  defeated.  The  Ruffian  generals 
ought  now  to  have  attacked  with  their  cavalry  the  dif- 
ordered  infantry  of  their  enemies,  which  would  have 
completed  the  defeat,  and  in  all,  probability  given  the 
fi milling  ilroke  to  the  king  of  Pmffia’s  affairs.  This 
opportunity,,  however,  they  loll  :  but  the  king  was  not 
lo  negligent ;  for,  by  a  very  rapid  and  mafterly  mo¬ 
tion,  he  brought  all  the  cavalry  of  his  right  wing  to 
the  centre,  and  falling  on  the  Ruffian  foot  uncovered 
by  their  horfe,  and  even  difordered  by  their  own  fuc- 
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ter,  at  the  fame  time  that  the  repulfed  battalions  of  in¬ 
fantry,  returning  to  the  charge,  and  exafperated  at 
them  late  difgrace,  rendered  the  vi&ory*  no  longer 
doubtful.  The  Ruffians  were  now  thrown  into  the 
mok  dreadful  confufion.  The  wind  blew  the  duk  and 
fmoke  into  their  faces,  fo  that  they  could  not  dihincmilh 
friends  from  foes ;  they  fired  on  each  other,  plundered 
their  own  baggage  which  flood  between  the  lines,  and 
intoxicated  themfelves  with  brandy :  the  ranks  fell  in 
upon  one  another  ;  and,  being  thus  crammed  together 
into  a  narrow  fpace,  the  fire  of  the  Pruffians  had  a  full 
and  dreadful  efte£l,  while  their  enemies  kept  up  only  a 
fcattered  and  ineffedual  fire,  generally  quite  over  their* 
heads.  Yet  even  in  this  difmal  fituation  the  Ruffians 
did  not  fly ;  but  fuffered  themfelves  to  be  flaughtered 
till  feven  at  night,  when  their  generals  having  caufed 
an  attack  to  be  made  on  the  Pruflian  right  wing,  the 
attention  of  the  enemy  was  drawn  to  that  quarter,  and 
they  had  time  to  retire  a  little  from  the  field  of  battle 
to  recover  their  order. 

In  this  engagement,  which  was  called  the  battle  of 
Zorndorjf, \  the  Ruffians  lok  21,529  men,  while  that  of 
the  Pruffians  did  not  exceed  2000.  A  vail  train  of  ar¬ 
tillery  was  taken,  together  with  the  military  chek,  and 
many  officers  of  high  rank.  The  confequence  was,  that 
the  Ruffian  army  retreated  as  far  as  Landfperg  on  the 
frontiers  of  Poland,  and  the  king  was  left  at  liberty  to 
march  with  his  ufual  expedition  to  the  relief  of  prince 
Henry  of  Saxony.  . 

The  Prince  was  at  this  time  forely  preffed  by  M.  Operations 
Daun.  As  foon  as  the  king  had  left  Bohemia  in  the  of  Count 
manner  already  related,  M.  Daun,  confidering  that  it  Daun» 
would  have  been  to  no  purpofe  to  follow  him,  refolved 
to  turn  his  arms  towards  Saxony.  Towards  that  coun¬ 
try,  therefore,  he  took  his  route  through  Lufatea,  by 
Zittau,  Gorlitz,  and  Bautzen.  On  the  3d  of  Septem¬ 
ber  he  inveked  the  krong  fortrefs  of  Sonnekein  ;  which 
unaccountably  furrendered,  after  a'  fingle  day’s  rdik- 
ance,  to  one  of  his  generals  named  Macgvire .  He  then 
began  to  favour,  the  operations  of  General  Laudohn, 
who  had  advanced  through  the  Lower  Lufatia  to  the 
confines  of  Brandenburg  ;  and,  by  drawing  the  atten¬ 
tion^  of  the  Pruflian  forces  which  were  left  in  Silefia  to 
the  northward  of  that  duchy,  he  facilitated  the,  pro¬ 
grefs  of  the,  genesis  Harfcli  and  De  Ville  in  the  fouth- 
em  parts.  He  then  propofed  that  prince  Henry  fliould 
be  attacked  by  the  army  of  the  empire,  while  that  of 
4  K  the 
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tlir  Auftrians  fhould  pafs  the  Elbe,  and,  falling  at  the 
fame' time  on  the  Pruffians,  fecond  the  attack  of  the 
Imperialifts,  and  cut  off  the  retreat  of  their  enemies 
from  Drefden.  The  fudden  appearance  of  the  king  of 
abortive  by  Pruffia,  however,  put  an  end  to  this  plan;  general  Lau- 
ihc  king  of  dohn  abandoned  all  his  conquefts  in  Lower  Luiatia,  and 
PrufTm;  ret;red  t6wards  M.  Daun,  while  that  general  himfelf 
retired  from  the  neighbourhood  of  Drefden  as  far  as 
Zittau.  The  army  of  the  empire  only  kept  its  ground; 


{felling  itfelf  of  the  ftrong  poll  at  Pirna,  formerly 
mentioned,  but  did  not  undertake  any  thing.  As  For  ‘ 
the  Swedes,  who  had  dire&ed  their  motions  by  thofe 
of  the  Ruffians,  they  no  fooner  heard  of  the  vidory  of 
ZorndorfF,  than  they  retreated  with  much  more  expedi¬ 
tion  than  they  had  advanced. 

•  Thus  the  king  of  Pruffia’ s  affairs  feemed  to  be  pret¬ 
ty  well  retrieved,  when  by  one  fatal  piece  of  negligence 
he  was  brought  to  the  verge  of  ruin.  M.  Daun  had 
pofTelTed  himfelf  of  an  advantageous  camp  at  Stolphen, 
by  which  he  preferved  a  communication  with  the  army 
of  the  empire.  On  the  other  hand,  the  king  of  Pruffia, 
having  taken  poffeffion  of  an  important  poll  at  Baut¬ 
zen,  extended  his  right  wing  to  the  village  of  Hocli- 
kirchen,  by  which  he  preferved  a  communication  with 
Jbis  brother  Prince  Henry,  prote&ed  Brandenburg,  and 
was  better  fftuated  than  he  could  be  anywhere  -elfe  for 
throwing  fuccours  into  Silefia.  T  he  two  armies  kept  a 
watchful  eye  on  the  motions  of  each  other  ;  and  as  the 
principal  aim  of  M.  Daun  was  to  cut  off  the  king’s 
communication  with  Silefia,  and  of  the.  king  to  cut  off 
M-  Daun’s  communication  with  Bohemia,  a  battle  feem¬ 
ed  inevitable,  though  great  danger  feemed  to  await  that 
44  party  who  fhould  begin  the  attack. 

In  this  critical  pollure  of  affairs,  the  Aullnan  gene- 
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pute  was  there.  The  Pruffians  made  three  blbody  and 
unfuccefsful  attacks  on  the  village  ;  on  the  fourth  they 
earned  it ;  but  the  Auftrians  continually  pouring  in  frelh 
troops,  at  laft  drove  them  out  with  prodigious  daughter 
on  all  fides.  The  king  then  ordered  a  retreat,  which 
was  conducted  in  good  order,  without  being  purfued ; 
however,  this  bloody  adtion  coft  him  7000  men,  toge¬ 
ther  with  a  great  number  of  cannon.  The  Auftrians 
computed  their  own  lofs  at  5000 


PruHL, 


His  Pruffian  majeily,  having  thus  happily  efcaped 
fuch  imminent  danger,  took  every  poflible  meafure  to 
prevent  the  enemy  from  gaining  any  confiderable  ad¬ 
vantage  from  his  defeat.  Perceiving  that  the  only  ad¬ 
vantage  they  wifhed  to  derive  front  it  was  to  cover  the 
operations  of  their  armies  in  Silefia,  and  that  he  had 
now  nothing  to  fear  on  the  fide  of  Saxony,  he  largely 
reinforced  his  own  army  from  that  of  Prince  Henry, 
and  hallened  into  Silefia,  in  order  to  raife  the  fiege  of 
Neifs,  which  had  been  completely  invefted  on  the  4th 
of  O&ober.  On  the  24th  of  that  month,  therefore,  he 
quitted  his  camp,  and,  making  a  great  compafs,  to 
avoid  obftru&ions  from  the  enemy,  arrived  in  the  plains 
of  Gorlitz.  A  body  of  tlie  Auftrians  had  in  vain  at¬ 
tempted  to  fecure  this  poft  before  him,  and  fome  who 
arrived  after  him  were  defeated  with  the  lofs  of  800 
From  this  place  the  king  purfued  his  march 
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ral  formed  a  defign  of  attacking  the  Pruffian  camp  m 
the  ni«-ht.  In  what  manner  he  came  to  furprife  iuch 
a  vigilant  enemy,  has  never  been  accounted  for ;  but 
that  fuch  a  furprife  was  actually  accomplilhed  on  the 
I, til  of  Oftober,  is  certain.  In  the  dead  of  the  pre- 
ceding  night,  the  Auftrian  army  began  to  march  m 
three  columns  towards  the  camp  of  the  king  of  Pruffia: 
and  though  the  night  was  exceedingly  dark,  and  they 
had  a  confiderable  way  to  go,  they  all  arrived  at  the 
fame  time,  in  fafety,  without  being  difeovered,  and 
without  the  lead  confufion  ;  and  at  five  in  the  mom- 
ino*  began  a  regular  and  well-condu6led  attack.  1  he 
Pruffians  were  in  a  moment  thrown  into  confufion  ; 
Marfhal  Keith,  one  of  their  bed  generals,  received  two 
mulket-baUs,  and  fell  dead  on  the  fpot.  Prince  Francis 
of  Brunfwick  had  his  head  (hot  off  by  a  cannon-ball  as 
he  was  mounting  his  horfe  ;  and  every  thing  feemed  to 
announce  the  total  deft  ruction  of  the  army.  Still,  how¬ 
ever,  the  king  preferved  his  wonderful  prefence  of  mind, 
which  indeed  he  never  appears  to  have  loft  on  any  oc- 
cafion.  He  ordered  fome  detachments  from  his  left  to 
fi.pport  hi3  right  wing  ;  but  the  moment  that  thefe  or¬ 
ders  were  received,  the  left  itfelf  was  furioufly  attack¬ 
ed.  General  Ketzow,  who  commanded  in  that  quar¬ 
ter,  repulfed  the  Audrians  with  difficulty,  and  was  not 
able  to  afford  any  confiderable  affidance  to  the  right ; 
which  alone  was  obliged  to  fudain  the  weight  of  the 
grand  attack.  The  Audrians,  in  the  beginning  of  the 
engagement,  had  driven  the  Pruffians  out  of  the  vil¬ 
lage  of  Hochkirchen  ;  and  as  the  fate  of  the  day  de¬ 
pended  on  the  poffeffion  of,  that  poll,  the  hotted  d'i- 
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with  the  utmoft  diligence  ;  but  was  followed  by  gene 
ral  Laudohn,  at  the  head  of  24,000  men,  who  con 
ftantly  hung  on  his  rear,  and  haraffed  his  army.  The 
king,  however,  knowing  the  importance  of  his  expe¬ 
dition,  continued  his  march  without  interruption,  and 
fuffered  his  antagonift  to  obtain  many  little  advantages* 
without  moleftation.  Daun,  however,  not  content  with 
the  opposition  given  by  Laudohn,  fent  a  large  body  of 
horfe  and  foot  by  another  route  to  reinforce  the  gene¬ 
rals  Karfch  and  De  Ville,  who  had  formed  the  fiege  of 
Neifs  and  the  blockade  of  Cofel,  while  he  himfelf  pafs- 
ed  the  Elbe,  and  advanced  towards  Drefden. . 

All  thefe  precautions,  however,  were  of  little  avail. 

The  generals  Karfch  and  De  Ville,  notwithftanding  their 
reinforcement,  no  fooner  heard  of  the  king  of  Pruffia’s 
approach,  than  they  raifed  the  liege  of  both  places,  and 
retired,  leaving  behind  them  a  confiderable  quantity  of 
military  {lores.  The  end  of  the  Pruffian  monarch’s  march 
being  thus  accomplilhed,  he  inftantly  returned  by  the 
fame  way  be  came,  and  hallened  to  the  relief  of  Sax¬ 
ony,  the  capital  of  which  (Drefden)  was  in  great  dan¬ 
ger  from  Marlhal  Daun.  The  place  was  but  indiffe¬ 
rently  fortified,  and  garrifoned  only  by  12,000  men; 
fo  that  it  could  not  promife  to  hold  out  long  againft  a 
numerous  and  well-appointed  army.  It  was  befides 
commanded  by  a  large  fuburb,  of  which,  if  once  the 
enemy  got  poffeffion,  all  defence  of  the  city  muft  then  ^ , 
be  vain.  For  this  reafon  M.  Schmettau,  the  Pruffian  Suburb*  of 
determined  to  fet  thefe  fuburbs  *on  fire>  k,f^nt.eR 
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governor,  determined  10  let  uicic  iwuuiuo  ^  burnu 
which  was  a&ually  done  November  iotl},  with  an  in¬ 
credible  lofs  to  the  inhabitants,  as  in  the  fuburbs  were 
carried  on  moll  of  thofe  valuable  manufa&ures  which 
render  the  city  of  Drefden  remarkable.  This  difap- 
pointed  the  deiigns  ef  M.  Daun  ;  but,  though  the  ac¬ 
tion  was  agreeable  to  the  laws  of  war,  and  had  been 
executed  with  all  the  caution  and  humanity  of  which 
fuch  an  aaion  was  capable,  yet  the  Auftrians  exclaim, 
ed  againft  it  as  a  piece  of  the  moll  unprovoked  and 

wanton  cruelty  recorded  in  hiilory^ 
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After  the  king  of  Pruffia  had  approached  Drefden, 
all  the  Audrian  armies  retired  into  Bohemia,  where 
(h*on°y  op*  tj»c7  tooJc  VP  their  winter-quarters,  as'  the  king  of 
preilcd  by  Pruffia  did  in  Saxony.  This  unhappy  country  he  faid 
the  king  ol  he  would  now  confidcr  as  his  own  by  right  of  conqueft. 
prulha.  p>ut  inftead  of  treating  the  conquered  people  as  his 
lawful  fubje&s,  he  oppreffed  them  in  all  poffible  ways, 
by  levying  the  mod  fevere  and  exorbitant  contribu¬ 
tions,  1  unrounding  the  exchange  with  foldiers,  and  con¬ 
fining  the  merchants  in  narrow  lodgings  on  draw-beds, 
till  they  drew  upon  their  correfpondents  for  fuch  fums 
as  he  wanted. 

In  1759,  as  early  as  the  23d  of  February,  the  Pruf- 
fians  commenced  their  military  operations*  General 
Woberfow  marched  with  a  body  of  troops  into  Poland, 
where  he  dedroyed  feveral  very  large  magazines  be¬ 
longing  to  the  Ruffians,  and  returned  into  Silelia 
without  any  lofs  on  the  18th  of  April.  In  the  mean 
time,  by  fome  movements  of  the  king  of  Pruffia  him- 
felf,  the  greated  part  of  the  Andrian  troops  had  been 
drawn  towards  the  frontiers  of  Silefia.  Prince  Henry 
immediately  took  advantage  of  this  opening,  and  on 
the  15th  of  April  entered  Bohemia  with  his  army  di¬ 
vided  into  two  columns.  One,  commanded  by  him- 
felf,  marched  towards  Peterfvvade  ;  the  other,  under 
general  Hulfen,  paffed  by  the  towns  of  Pafberg  and 
Commottau*  That  commanded  by  Prince  Henry 
liimfelf  penetrated  as  far  as  Lobofchutz  and  Leitme- 
ritz  ;  the  enemy  flying  everywhere  before  them,  and 
burning  or  abandoning  the  vad  magazines  which  they 
had  amaffed  in  thefe  parts.  The  body  under  general 
Hulfen  had  a  more  a£live  employment.  A  drong  pafs 
at  Pafberg  was  defended  by  a  confiderable  body  of 
Audrians.  General  Hulfen,  having  conduced  his  ca- 
defeated  by  vah*y  by  another  way  in  fuch  a  manner  as  to  fall  di- 
Veueral  re&ly  ©n  their  rear,  attacked  them  in  front  with  his  in- 
Huifen.  fantry,  diove  them  out  of  their  intrenchments,  and  to¬ 
tally  defeated  them  with  the  lofs  of  a  great  number  kill¬ 
ed,  and  2000  taken  prifoners,  while  that  of  the  Pruf- 
fians  did  not  exceed  70  in  killed  and  wounded.  After 
this  exploit  they  returned  into  Saxony,  with  hodages 
for  the  contributions  which  they  had  largely  exa&ed 
during  the  courfe  of  their  expedition. 

Some  other  fuc cedes  obtained  by  Prince  Henry, 
fcleared  the  country  of  Franconia  of  his  enemies  ;  but 
now  the  approach  of  the  Ruffians  fee'med  once  more  to 
bring  the  affairs  of  the  king  of  Pruffia  to  a  cribs.  Not- 
withftanding  the  definition  of  their  magazines,  they 
had  continued  to  advance  into  Silefia,  where  they  were 
oppofed  by  Count  Dohna  ;  but  as  the  troops  he  had 
with  him  were  veiy  far  inferior  to  his  enemies,  he 
found  it  impoffible  to  do  more,  at  lead  with  any  ap¬ 
pearance  of  luccefs,  than  to  obferve  their  motions  and 
harafs  them  on  their  march.  But  this  was  fo  difplea- 
fmg  to  the  king,  that  he  difgraced  this  general,  and 
appointed  Wedel  to  fucceed  him,  with  orders  to  at¬ 
tack  the  Ruffians  at  all  events.  To  enable  him,  how¬ 
ever,  in  fome  meafure  to  comply  with  this  defperatc 
order,  he  fent  him  fome  reinforcements,  which  brought 
his  army  up  to  near  30,000.  With  thefe,  on  the  23d 
of  July  1759,  General  Wedel  attacked  70,000  Ruf- 
49  bans  polled  in  the  mod  advantageous  manner  at  Zuli- 
P ruffians  chau,  and  defended  by  a  numerous  artillery.  Though 
defeated  at  the  prufpians  marched  on  to  certain  deftru&ion  and  dif- 
U1ChiB*  grace,  they  fuffamed  the  attack  for  a  long  time  with 
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unparalleled  refojution.  At  laft,  however,  they  gave  JMiffta, 
way,  and  were  obliged  to  retire  with  the  loft  of  4700  — - v— — ' 
killed  or  taken  prifqners,  and  3000  wounded. 

The  confequences  of  this  vidory  were,  that  the  Riif-  The  Ruf¬ 
fians  penetrated  into  the  king’s  territories,  and  took  fian* takc 
poffeffion  of  the  towns  of  Croffen  and  Frankfort  on  the  ^ 

Oder,  which  made  it  abfolutely  neceffary  for  the  king  ^the 
to  come  in  perfon  to  oppofe  them.  Accordingly,  011  Fr. 
the  4th  of  Augud,  he  joined  Wedel  with  a  confiderable 
body  of  forces,  having  left  the  greated  part  of  his  army 
in  Saxony  under  Prince  Henry.  But  as  Marfhal  Dauii 
had  fent  a  body  of  12,000  horfe  and  8000  foot  under 
General  Laudohn  to  the  abidance  of  the  Ruffians,  the 
king  dill  found  himfelf  unable  to  fight  them  ;  as,  with 
this  and  fome  other  reinforcements,  their  army  now 
amounted  to  upwards  of  90,000.  He  therefore  re¬ 
called  General  Finck,  whom  he  had  lent  into  Saxony 
with  9000  men  ;  but,  with  all  his  reinforcemen  *  it 
was  found  impoffible  to  augment  his  army  to  50,000 
complete.  His  fituation,  however,  was  now  fo  critical, 
that  a  battle  was  unavoidable  ;  aud  therefore,  on  the 
1 2th  of  Augud,  with  this  inferiority  of  number,  the 
king  attacked  his  enemies  drohgly  intrenched,  and  de¬ 
fended  by  a  prodigious  number  of  cannon.  In  this  ac¬ 
tion,  his  principal  effort  was  againd  the  left  wing  of  the 
Ruffian  army.  He  began  the  attack,  according  to  cu- 
dom,  with  a  heavy  cannonade  ;  which  having  produced 
the  defired  effect,  he  attacked  that  wing  with  feveral 
battalions  difpofed  in  columns.  The  Ruffian  intrench-  of 
ments  were  forced  with  great  flanghter,  and  72  pieces  f^te^bv" 
of  cannon  were  taken.  But  dill  there  was  a  defile  to  the  tuf- 
be  paded,  and  feveral  redoubts  which  covered  the  village  flans  ac 
of  Cunnerfdorf  to  be  madered.  Thefe  were  attacked  ^  iKner3~ 
with  the  fame  resolution,  and  taken  one  after  another.  dot** 

The  enemy  made  another  dand  at  the  village,  and  en¬ 
deavoured  to  preferve  their  ground  there  by  pufhing 
forward  feveral  battalions  of  horfe  and  foot :  but  this 
alfo  proved  unfuccefsful ;  they'  were  driven  from  pod 
to  pod  quite  to  the  lad  redoubts.  For  upwards  of  fix 
hours  the  Pruffians  were  fuccefsful,  and  everywhere 
broke  the  enemy  with  prodigious  daughter ;  drove 
them  from  almod  all  the  ground  they  had  occupied  be¬ 
fore  the  battle,  took  more  than  half  their  artillery,  and 
fcarce  any  thing  feemed  wanting  to  make  the  vidlory 
complete.  In  thefe  circumdances,  the  king  wrote  the 
following  billet  to  the  queen :  u  Madam,  we  have 
beat  the  Ruffians  from  their  intrenchments.  I11  two 
hours  expe<d  to  hear  of  a  glorious  victory.”  Of  this  vic¬ 
tory,  however,  he  deprived  himfelf,  by  an  exceffive 
eagernefs  for  conqued.  The  enemy,  defeated  almod 
in  every  quarter,  found  their  left  wing,  fhattered  as  it 
w&s,  to  be  more  entire  than  any  other  part  of  their 
army.  Count  Soltikoff,  the  Ruffian  general,  therefore 
affembled  the  remains  of  his  right  wing,  and,  gathering 
as  many  as  he  could  from  his  centre,  reinforced  the  left, 
and  made  a  dand  at  a  redoubt  which  had  been  ere&ed 
on  an  advantageous  eminence  in  a  place  called  the  Jews 
burying-ground,  All  the  king’s  generals  are  faid  to 
have  been  of  opinion,  that  he  ought  to  allow  the  Ruf¬ 
fians  the  peaceable  poffeffion  of  this  pod.  Their  army 
had  already  differed  fo  much,  that  it  would  have  been 
impoffible  for  them  to  have  attempted  any  enterprife 
of  consequence  af  ter  the  battle ;  but  their  artillery  wai 
dill  numerous,  the  pod  very  drong,  and  the  Pruffiait 
troops  greatly  fatigued.  Thefe  reafons  for  a  few  mo. 

4  K  2  menu* 
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PrufRa.  rnents  had  fome  weight  with  the  king  :  hut  the  natu- 

m~~r -  ral  impetuofity  of  his  temper  getting  the  better  of 

his  reafon,  he  led  on  his  wearied  troops  again  and 
again  ;  till  at  laft,  when  their  ftrength  was  in  a  man¬ 
ner  totally  exhaufted,  they  were,  attacked  and  utterly 
routed  by  tht  Auftrian  and  Ruffian  cavalry,  the  former 
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of  which  had  hitherto  remained  quite  ina&ive,  and  were 
therefore '  quite  frefh,  and  irrefiftible  by  the  enfeebled 
Pruffians.  The  night,  and  the  prudent  ufe  of  fome 
eminences,  prevented  the  total  deftru&ion  of  the  ar¬ 
my  ;  however,  their  lofs  amounted  to  20,000  men 
killed  and  wounded.  The  king,  when  he  found  the 
vidory  totally  loft,  fent  another  billet  to  the  queen, 
expreffed  in  the  following  manner  :  “  Remove  from 
Berlin  with  the  royal  family  ;  let  the  archives  be  car¬ 
ried  to  Potfdam ;  the  town  may  make  conditions  with 
the  enemy.” 

I>  mediately  after  this  defeat,  the  king  fet  himfelf 
about  repairing  his  Ioffes  with  the  utmoft  diligence.  In  a 
few  days  every  thing  was  again  put  in  order  in  his  camp. 
He  replaced  his  artillery  from  Berlin  ;  recalled  Gene¬ 
ral  Klieft  with  5000  men  from  Pomerania  ;  detached  • 
6000  from  his  own  army  to  the  defence  of  Saxony  ; 
and  with  the  remainder  put  himfelf  between  the  Ruf¬ 
fians  and  Great  Glogau,  covering  that  city  which  liad 
been  the  chief  objedl  of  their  defigns  ;  and  in  fhort,  not- 
Avithftanding  their  victory,  obliged  them  to  return  to  Po¬ 
land  without  accomplifhing  any  thing  befides  the  car¬ 
nage  at  Cunnexfd  wff. 

The  misfortunes  of  the  Pruffian  monarch,  however, 
were  not  at  an  end.  Prince  Henry  indeed,  by  a  moft 
extraordinary  and  well-condu&ed  march,  entered.  Sax¬ 
ony,  which  was  now  totally  over-run  by  the  armies  of 
the  enemy.  At  the  fame  time,  ftrong  detachments  ha¬ 
ving  been  fent  into  that  country  under  generals  Finck 
and  Wunfch,  the  whole  was  in  a  fhort  time  recovered 
except  Drefden.  Towards  this  place  Marfhal  Daun 
retired,  and  in  all  probability  would  foon  have  been 
obliged  to  leave  Saxony  entirely.  But  the  king’s  im¬ 
patience  could  not  be  fatisfied  without  cutting  off  his 
retreat,  and  forcing  him  to  a  battle  j  for  which  purpofe 
he  fent  General  Finck  with  upwards  of  12,000  men 
according  to  the  Pruffian  account,  but  20,000  accord¬ 
ing  to  the  Auftrians,  to  feize  fomepaffes  through  which 
52  M  Daun  could  only  take  his  route  towards  Bohemia. 

General  This  commiffion  was  executed  with  great  exadtnefs ; 
Finck  wich  tjie  pruflian  general,  having  probably  advanced  too 
far  into  thefe.  defiles,  and  negleded  to  preferve  a  com¬ 
munication  with  the  main  army,  gave  his  enemy  an  op¬ 
portunity  of  furrounding  him,  and  at  laft  forcing  him. 
and  his  whole  army  to  furrender  prifoners  of  war.  This 
difafter  was  foon  after  followed  by  another.  General 
Durceke  was  pofted  at  the  right  ol  the  Elbe*  oppofite 
to  Meffen  ;,but  on  the  approach  of  a  large  body  of  Au¬ 
ftrians,  they  prepared  to'  retreat  over  the  river  into  a 
place  where  they  hoped  to  be  more  fecure.  But  haying 
been  obliged  by  an  hard  froft  to  withdraw  their  bridge 
of  boats,  a  thaw  fupervened,  when  they  attempted  to 
lay  a  bridge  of  pontoons,  fo  that  they  were,  again  obli¬ 
ged  to  have  recourfe  to  their  boats.  In  this  fituation, 
their  rear-guard  was  attacked  with  great,  fury  by  the 
Auftrians,  and  all  the  foldiers  who  compofed  it  killed  or 
taken.  The  lofs.  of  the  Pruffians  on  this  occafion  was 
computed  at  3000  men. 

The  year  1 760  ffiowed  the  Pruffian  monarch  in  a  more 
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dangerous  fituation  than  he  had  ever  yet  experienced. 

Indeed  his  affairs  now  feemed  to  be  altogether  defperate. 

His  Ioffes  were  not  to  be  meafured  by  the  number  of  Defperate 
the  killed  or  prifoners,  but  by  armies  deftroyed  or  ta-  fnuationjpf 
ken.  Forty  generals  had  died  or  been  killed  in  his  the  king  of 
fervice  fince  the  beginning  of  O&ober  1.756,  exclufiye 
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of  thofe  who  were  wounded  or  taken  prifoners.  This 
of  itfelf  would  have  been  an  irreparable  lofs,  had  not 
the  very  wars  which  deftroyed  thefe  furnifhed  others.' 
equally  capable  of  filling  their  places.  But  another  de¬ 
ficiency,  which  could  not  be  remedied,  ftill  remained.— 

The  king  had,  by  his  indefatigable  induftry  and  exer¬ 
tions,  fup plied  all  the  deficiencies  of  men  in  his  armies* 
but  they  were  not  the  fame  men  as  before.  The 
hardy  veterans,  with  whom  he  had  originally  taken*- 
the  field,  were  now  no  more,  and  their  places  were 
fupplied  by  others  who  bad  neither  the  fame  experience 
nor  difeipline  ;  fo  that  now  he  was  obliged  to  fupply 
this  deficiency  by  bis  own  genius  and  heroifm. 

But  whatever  abilities  the  Pruffian  monarch  might 
poffefs,  and  though  he  undoubtedly  exerted  them  to  the 
utmoft*  it  feemed  only  to  be  contending  againft  fate, 
and  his  enemies  gained  ftill  greater  and  greater  advan-  , 
tages.  General  Laudohn,  with  whom  none  but  tke^u^ians^ 
king  himfelf  feems  to  have  been  able  to  cope,  by  a  fe-  Lan(i{hufc* 
ries  of  artful  movements,  drew  into  a  difadvantageous 
fituation  M.  Fouquet,  one  of  the  Pruffian  generals,, 
with  a  ftrong  body  of  forces.  Perceiving  it  impoffible 
for  them  to  efcape,  Laudohn  then  made  a  violent  at¬ 
tack  on  their  intrenchments  in  the  dead  of  the  night 
of  June  23d.  The  Pruffians  made  a  gallant  defence, 
but  at  laft  were  all  killed  or  taken  prifoners  except 
about  300.  Of  the  Pruffians  were  killed  4000,  and 
7COQ  taken  prifoners  558  pieces  of  cannon,  and  a  great 
number  of  colours,  were  alfo  loft.  The  victory,  how¬ 
ever,  was  dear  bought ;  for  the  Auftrians  loft  above 
1 2,000  men  in  killed  and  wounded ;  whom,  however, 
they  could  better  fpare  than  the  Pruffians,  on  account 
of  their  numbers. — -This  action  was  called  the  battle  of 
LandJhuK  <  .  $$ 

Baron  Laudohn  failed  not  to  improve  this vi&ory 
to  the  utmoft.  He  inftantly  turned  back  from  Land-  Auftf 
fhut,  and  fell  upon  the  city  of  Glatz  •,  which  he  took 
in  a  very  fhort  time,  with  the  garrifon  who  defended 
it,  confifting  of  2000  men.  In  this  place  were  found. 

I OI  pieces  of  brafs  cannon,  with  immenfe  quantities 
of  provifions.  and  military  ftores.  From  thence  he 
marched  againft  Breflau,  and  immediately  invefted  it-. 

But,  in  the  mean  time,  the  king  of  Pruffia,  whofe  mo¬ 
tions  had  been  all  this  time  counteraaed  by  M.  Daun 
in  Saxony,  marched  with  his  ufual  rapidity  towards, 

Silefia.  By  this  means  he  drew  M.  Daun  out  of  Sax¬ 
ony  ;  and  indeed  the  Auftrian  general  ufed.  fuch  ex¬ 
pedition, .  that  he  gained  two  full  days  on  the  king.. 

This  was  no  fooner  known  to  his  Pruffian  majefty, 
than  he  returned  with  the  fame  expedition  that  he  .5* 
had  advanced,  and  fat  down  before  Drefden.  jfieged  but 
this  M.  Daun  foon.  received  intelligence,  and  re,turned.wjt]lout 
alfo.  In  the  mean  time,  however,  the  buildings  offuccefiby 
the  city  were  terribly  fluttered  by  the  king’s  cannon  ^king  of 
and  bombs  which  continually  played  on  it.  His  en¬ 
deavours,  however,,  proved  ineffe&ual  to  reduce  it. 
before  the  arrival  of  M.  Daun.  Ihe  fiege  had. 
been  begun  on  the  13th  of  July,  and  on  the  19th 
M.  Daun  appeared  within  a  league  of  Drefden.  I  he 
g  Pruffians 
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Pruflians  then  redoubled  their  efforts.  They  had  that 
day  received  reinforcements  of  heavy  cannon  and  mor¬ 
tars,  with  which  they  battered  the  place  inceffantly. 
I  he  cathedral  church,  New  Square,  feveral  principal 
ft  reels,  and  fome  palaces,  and  the  noble  manufa&ory 
of  porcelain,  were  entirely  deftroyed.  The  fieo-e  was 
-  continued  till  the  22d  :  but,  or  the  night  of  the  21ft, 
M.  Daun  had  thrown  16  battalions  into  the  city  * 
which  rendered  it  impoflible  for  the  king  to  continue 
longer  before  it  with  any  profpeft  of  fuccefs.  He 
therefore  raifed  the  ficge,  and  retired  without  molefta- 
tion,  though  there  were  three  confiderable  armies  of 
the  enemy  in  the  neighbouihood.  Breflau  was  fiercely 
bombarded  by  Laudohn,  but  the  approach  of  Prince 
Henry  obliged  him  to  deftft  from  his  enterprise  on  the 
5th  of  Auguft. 

But,  in  the  mean  time,  the  fortune  of  the  krng  Seem¬ 
ed  likely  to  be  terminated  by  one  fatal  flroke.  Find¬ 
ing  it  impoflible  for  him  to  cany  on  a  defenfive  war, 
he  marched  towards  Shelia  with  fuch  aftonifhing  ra¬ 
pidity,  that  before  the  middle  of  Auguft  he  had  ad- 
'  57  vanced  200  miles,  leaving  Marfhal  Daun  with  his  army 
{trianee.11  kadnd  him.  This  expedition  he  undertook  in 
neraU  join  0rder  \°  engage  General  Laudohn  before  he  could 
their  forces  have  time  to  effe&  a  jun&ion  with  Daun  and  Lacy, 
againft  another  Auftrian  general ;  which  triple  union  feemed 
J:o  threaten  him  with  unavoidable  deftru&ion  at  once. 
Phis,  however,  he  found  it  impoflible  to  prevent  :  and 
the  three  armies,  when  joined,  formed  a  moft  tre- 
mendous.  line  .  of  encampments,  extending  no  lefs  than 
30  .English  miles  ;  at  the  fame  time  that  every  one  of 
their  polls  was  ftrong,  and  the  communication  be¬ 
tween  them  eafy.  The  king  was  flrongly  encamped 
at  Lignitz  ;  and  for  feveral  days  employed  all  his  mi¬ 
litary  /kill  in  attempting  to  induce  one  of  the  bodies 
to  detach  itfelf  from  the  reft,  or  to  attack  them  at 
fome  disadvantage  ;  but  without  effeCl.  At  laft,  the 
Auftrian  generals,  having  maturely  weighed  all  circum- 
ftances,  refolved  to  attack  the  king’s  camp  itfelf, 
ftrong  as  it  was  ;  and  Marfhal  Daun,  -remembering  the 
advantage  he  had  gained  at  Hochkirchen  by  an  at¬ 
tack  in  the  night-time,  refolved  to  follow  the  fame 
plan  now.  The  plan  therefore  was  laid  in  the  follow- 
ing  manner.  The  whole  army,  as  foon  as  it  fhould 
begin  to  grow  dark,  was  to  march  from  their  feveral 
polls  to  fuch  fituations  as  were  marked  out  for  each 
corps  :  they  were  to  flrike  their  tents,  but  yet  to  keep 
up  the  fires  in  their  camps,  and  to  have  the  chums 
beat  the  tattoo  as  ufual,  by  which  means  they  had 
a  probability  of  furprifjng  the  enemy  $  or  if  not,  they 
judged  it  abfolutely  impoflible  for  him  to  efcape  them, 
though  he  fhould  be  ever  fo  much  on  his  guard.  In 
what  manner  the  king  of  Prufiia  became  acquainted 
with  this  plan,  is  not  known.  His  friends  attributed 
it  to  his  own  penetration  and  knowledge  of  the  ftra- 
tagems  of  war ;  the  Auftrians,  to  intelligence  given 
him  by  deferters.  But,  in  whatever  way  he  became  ac¬ 
quainted  with  this  defign,  it  is  certain  that  he  took 
the  moft  effe&ual  methods  of  preventing  it*  As  the 
Auftrian  plan  was  to  furround  his  camp,  and  this* 
could'  not  be  done  without  the  divifion  of  their  army 
which  he  had  fo  long  defired,  he  refolved-  to  intercept 
-«ne  of  the  parties  ;  and  if  that  fhould  be  difabled  from 
a&ing,  he  could  then  more  eafily  deal  with  the  other 
two.  Therefore*  in  the  very  evening  calculated  for 
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the  decifive  attack  on  his  camp,  he  quitted  it  with  Pnaflia, 
the  utmoft  privacy,  and  took  an  advantageous  poft  ** 
on  the  road  through  which  General  Laudohn  Was  to 
pais.  ^  T he  nature  of  this  poft  was  fuch,  that  at  the 
lame  time  that  it  flopped  the  progrefs  of  Laudohn  in 
iront,  Daun r would  lie  under  great  difficulties  if  lie 
mould  attempt  his  rear ;  at  the  fame  time  that,  for  his 
further  fecunty,  the  king  ftrengthened  the  rear  with 
everal  batteries.  As  foon  as  his  army  was  drawn  up, 
he  divided  it  ;  leaving  his  right  on  the  ground  where 
it  had  been  formed,  to  obferve  Marfhal  Daun,  and  to 
maintain  that  poft ;  whilft  with  liis  left  he  turned  in  or¬ 
der  to  fall  on  the  corps  under  General  Laudohn.  In 
the  mean  time,  that  commander,  ignorant  of  the  fate 
which  was  awaiting  him,  advanced  with  the  utmoft  ex¬ 
pedition  towards  the  place  which  had  been  affigned  him, 
in  order  to  fhare  in  the  glory  of  deftroying  the  Pmf-  * 
fian  monarch  ;  when,  at  three  in  the  morning,  on  the 
15  th  of  Auguft,  a  thick  fog  which  covered  the  ground, 
fuddenly  clearing  up,  difeovered,  like  the  opening  of 
a  great  feene,  the  dreadful  front  of  the  Pruffian  army  58 
regularly  embattled,  and  advantageoufly  polled.  Lau-He  defeats 
dohn,  though  furprifed,  made  the  beft  difpofitions  that??®?!* 
circumftances  would  admit  of,  and  an  obftinate  engage- and  intimi- 
ment  erifued;  in  which,  however,  he  was  at  laft  obliged  dates  the 
to  yield  to  the  fuperior  fkill  of  his  adverfary,  with  the  R>uflians* 
lofs  of  io,oco  killed,  wounded,  and  prifoners,  82  pieces 
of  cannon,  and  23  pair  of  colours. 

..  via°!T’  though  complete,  gave  but  a  partial  re¬ 
lief  to  the  king  of  Pruffia.  The  moft  effential  fervice 
it  did  was  the  preventing  of  the  Ruffians  from  joining 
thofe  enemies  which  he  already  had.  Count  Czerni- 
chew  had  been  advancing  with  24,000  men,  and  had - 
even  paffed  the  Oder ;  but  was  fo  intimidated  by  this* 
news,  that  he  inflantly  repaffed  that  river  on  the  fame 
bridges  which  he  had  lately  built,  even  though  M.  Daun 
fent.  him  a  ftrong  body  of  troops  in  order  to  encourage 
him  to  advance.  Soon  after  this  battle,  the  king  join¬ 
ed  his  brother  Prince  Henry  at  New  Marche  ;  and 
marched  againft  Daun,  who  had  begun  to  form  the 
blockade  of  Schweidnitz,  fell  upon  a  corps  under  Ge¬ 
neral  Beck,  made  two  battalions  of  Croats  prifoners, 
and  difperfed  the  reft,  which  obliged  the  enemy  to 
abandon  the  enterprife  they  had  juft  undertaken.  A- 
bout  the  fame  time,  General  Hulfen  gained  a  confide¬ 
rable  advantage  over  the  Imperial  army  in  SaXony,  with 
very  trifling  lofs  on  his  part,  by  which  he  effectually 
prevented  them  from*  cutting  off  his  communication  * 
with  the  city  of  Torgau. 

By  thefe  fuceeffes  the  affairs  of  liis  Pruffian  majefty 
feemed  to  revive  :  but  there  was  no  end  of  his  enemies. 

The  late  manoeuvres  had  drawn  him  fo  far  into  Silefia, 
that  his  communication  with  Brandenburg  was  almoft 
wholly  cut  off.  The  Ruffian  army,  which  after  it  hacL 
repaffed  the  Oder  began  to  move  out  of  Silefia,  fent 
forward  a  powerful  detachment  under  Count  Czerni* 
chew  towards  the  march  of  Brandenburg.  A  body 
of  15,000  Auftrians,  under  the  generals  Lacy  and' 
Brentano,  and  the  whole  united  body  of  Auftrians  and' 
Imperialifls  which  a&ed  in  Saxony,  began  their  marclv 
in  concert  with  the  Ruffians,  and  propofed  to  unite  at 
the  gates  of  Berlin.  Thefe  armies  amounted  t Of 
40,000  men.  To  oppofe  this  formidable  power,  ge¬ 
neral  Hulfen  called  to  his  affiftance  general  Werner* 
who  had  been  fent  with  a  body  of  troops  into  Pome* 
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PrufTis.  rania',  blit,  after  being  joined  by  him,  their  united  foicea 

~-~v - were  found  not  to  exceed  15*000  or  16,000  men.  i  o 

attempt  a  defence  of  th«  capital  with  this  force  would 
have  been  little  fhort  of  madnefs  :  and  therefore  thele 
comma  nders  were  obliged  to  leave  Berlin  to  its  fate  ; 
which  indeed,  qonfidering  the  barbarity  of  the  Ruffians 
and  the  animofity  of  the  Auftrians,  feemed  to  be  a 
dreadful  one.  However,  by  the  powerful  mediation 
of  feveral  foreign  minifters,  the  town  obtained  terms 
which  were  not  altogether  intolerable ;  but  the  maga¬ 
zines,  arfenals,  and  founderies  were  deftroyed,  and  an 
iinmenfe  quantity  of  military  ftores  feized,  with  a  num¬ 
ber  of  cannon  and  other  arms.  The  city  was  firft  o  ott¬ 
ered  to  pay  800,000  guilders,  after  which  a  contribution 
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found  the  veil  of  the  Pruffians  engaged.  General  Ziethen 
was  to  charge  on  the  right ;  and  the  great  attack  in 
front  was  to  be  conducted  by  the  king  in  perfon.  His 
forces  were  difpofed  in  fuch  a  manner,  that  either  his 
right  or  left  mnft  take  the  enemy  in  rear  and  clofe  them 
in,  fo  as  to  difable  them  from  undertaking  any  thing- 
againftthe  part  where  he  intended  to  effedt  his  principal, 
attack.  On  the  other  hand,  M.  Daun  perceiving  the 
king  to  be  ferious  in  his  defign  of  fighting,  to  prevent 
confufion,  fent  all  his  baggage  over  the  Elbe,  acrofs 
which  he  threw  three  bridges  in  cafe  a  retreat  ihould 
be  neceffary.  At  the  fame  time  lie  caufed  '1  orgau  to 
be  evacuated ;  and  then,  extending  his  firft  line  to  a 
village  called  Zinne  on  the  left,  he  ftretclied  it  to  ano- 
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ged  to  pay  3oo,ooo  ther  called  CroJ-wit*  on  the  right ;  fupportfog  the  right 

of  1,900,000  crowns  was  1-lon  yet,  not^th  tandmg  ^  tUe  Elbe.  in  this  difpoiition 

this,  many  -olences  were  comm_ J and -  >  a  he  was  found,  when,  about  two  o’clock  in  the  afternoon. 


60 

Extreme 


the  king* 


lUcD,  many  tiviciivcw  .  '  l-  r  J  * 

pahee  was  plundered  and  the  furniture  abuied  in 
icandalous  manner. 

The  combined  armies  ftaid  in  Berlin  only  four^days  ; 
dreading  the  fevere  vengeance  of  the  king  of  Pruffia, 
who  they  heard  was  advancing  towards  that  plaee  with 
.Extreme  great  expedition.  But  fo  great  were  the  embarrals- 
tmbarraff-  ments  which  now  attended  that  monarch,  that  it  feem- 
meru  of  ec|  abfolutely  beyond  human  power  to  retrieve  his  af¬ 
fairs.  The  Imperials,  on  their  return  from  Berlin, 
having  no  army  to  oppofe  them,  made  themfelves  ma¬ 
ilers  of  Leipfic,  Torgau,  Mciffen,  and  Wirtemberg  5 
in  which  lail  city  they  found  the  grand  magazine  of 
the  Pruffians  immenfely  ftored  with  provifions,  ammu¬ 
nition,  &c.  M.  Stainville  alfo,  with  a  detachment  from 
J3roglio  the  French  general’s  army,  laid  the  city  and 
iluchy  of  Halberftadt  under  contribution.  In  Eaitern 
Pomerania,  the  Ruffians  had  befreged  Colberg  by  fea 
and  land.  In  the  Weftern  Pomerania,  the.  Swedes  ad¬ 
vanced  with  great  celerity,  hoping  to  fhare  in  the  plun¬ 
der  of  Berlin.  In  Silefia,  the  king  no  fooner  began 
his  march  to  the  noithward,  than  Laudohn  advanced, 
^nd  laid  fiege  to  the  important  fortrefs  of  Cofel ;  and, 
to  complete  this  diftrefs  and  embarraffinent,  the  king 
jnmfelf  was  attended  at  every  ftep  by  Count  Daun  witli 
a  (uperior  army  well  prepared  to  take  every  advantage. 

In  this  defperate  lituation  the  king,  being  joined  by 
his  generals  Hulfen  and  prince  Eugene  of  Wittemberg 
with  the  corps  under  their  command,  advanced  up  the 
Elbe,  while  M.  Daun  fell  back  to  cover  Leipfic  and 
Torgau:  but  the  latter,  finding  that  the  Pruffians  direc¬ 
ted  their  march  towards  the  Elbe,  encamped  within 


he  was  found,  when,  about  two  o’clock  in  the  afternoon, 
the  king  began  his  attack.  He  was  received  by  the 
lire  of  200  pieces  of  cannon,  which  were  difpofed  along 
the  Aullrian  front.  The  Pruffians  were  thrice  led  on 
to  the  attack;  but  were  evety  time  repulfed  and  broken 
with  terrible  (laughter.  The  king  at  length  command¬ 
ed  a  frefh  body  of  cavalry  to  advance,  which  at  firft 
compelled  the  Auftrians  to  retire ;  but  new  reinforce¬ 
ments  continually  coming  in,  this  cavalry  was  in  its 
turn  obliged  to  fall  back,  and  the  Pruffians  maintained 
themfelves  with  extreme  difficulty,  until  General  Zie- 
then,  with  the  right  wing,  attacked  the  enemy  in  the 
rear,  repulfed  them,  and  poffieffed  himfclf  of  fome  emi¬ 
nences  which  commanded  the  whole  Auflrian  army. 
Encouraged  by  this  fuccefs,  the  Pruffian  infantry  once 
more  advanced,  mattered  feveral  of  the  enemy’s  intrench- 
ments,  and  mad.e  way  for  a  new  attack  of  their  cavalry, 
which  broke  in  with  irrefiftible  fury  on  the  Auftrians, 
and  threw  feveral  bodies  of  them  into  irreparable  disor¬ 
der.  It  was  now  about  9  o’clock,  and  of  confequence 
both  armies  were  involved  in  thick  darknefs ;  yet  the 
fire  continued  without  intermiffion,  and  the  battalions 
with  a  blind  rage  difeharged  at  one  another  without 
diftiuguiftiing  friend  from  foe.  M.  Daun  received  a 
dangerous  wound  in  the  thigh,  and  was  carried  from 
the  field,  which  probably  battened  the  defeat  of  his 
troops.  The  command  then  devolved  on  Count  O’Don¬ 
nell  ;  who,  finding  the  greateft  part  of  his  troops  in  dif- 
order,  the  night  advanced,  and  the  enemy  pofiefted  of 
fome  eminences  which  commanded  his  camp,  and  from 
which  it  was  in  vain  to  think  of  driving  them,  ordered 
a  retreat,  which  was  conduced  with  wonderful  ordei 
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reach  of  Torgau  ;  one  part  of  his  '  and  exaftnefe 7'none  were  loll  in  palling  the  bridges, 

the  Elbe,  by  which  he  was  covered  on  that  Me,  far  the  greater  part  0f  their  artillery  was  prefer- 

on  the  other  he  was  covered  by  hills  and  woods,  lo  .  J_.  A  - - 

that  it  was  impoffible  to  choofe  a  more  advantageous 
lituation.  The  Pruffian  army  did  not  amount  to  50,000 
men,  whilft  that  of  the  Auftrians  exceeded  86,000;  yet 
fuch  were  the  unfortunate  circurhftances  of  the  king, 
that  lie  was  obliged  to  fight  under  all  thefe  difadvanta- 
ges  ;  and  therefore  he  caufed  his  army  to  be  informed, 
that  he  was  now  to  lead  them  to  a  moll  defperate  at¬ 
tempt,  that  his  affairs  required  it,  and  that  he  was  de¬ 
termined  to  conquer  or  die.  His  foldiers  unammoufly 
declared  that  they  would  die  with  him.  . 

The  sd  of  November  1760  was  the  day  on  which 
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this  important  affair  was  decided.  The  king  divided 
his  forces  into  three  columns.  General  Hulfen  was  to 


ved.  'The  lofs  of  the  Pruffians  was  ettimated  at  10,000 
killed  and  wounded,  and  3000  taken  prisoners.  That 
of  the  Auftrians  in  killed  and  wounded  is  not  known  ; 
but  8000  were  taken  prifoners,  with  216  officers,  among 
whom  were  four  generals. 

The  confequence  of  the  viftoxy  of  Torgau  was,  that  All  *>ax- 
the  king  recovered  all  Saxony  except  Drefden  ;  and  in  p  jen 
the  mean  time  General  Werner  having  marched  into  recovei  «d 
Pomerania,  the  Ruffians  raifed  the  fiege  of  Colberg, 
and  retired  into  Poland,  without  having  effected  any 
thing  further  than  wafting  tlic  open  country.  .  erner 
then  flew  to  the  affiftance  of  Weftern  Pomerania,  where 
he  defeated  a  body  of  Swedes,  and  at  latt  drove  them 


his  forces  into  three  columns,  general  xiuuc»  .  f  th  Country.  General  Laudohn  too  ab- 

take  poft  with  one  in.  wood  that  S,d  ,t  tfaki  of  Cofel,  and  af.e.w.rd,, 

the  Auftrian  army,  and  had  orders  not  to  mo\e  until  ne  1  /  abandoning 
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fruifia.  abandoning  Landfhut,  he  retired  into  the  Auflriaa  Si- 
lefia,  leaving  the  Pruflian  part  entirely  in  quiet.  M. 
I3aun  placed  one  pail:  of  his  army  in  Drefden,  and  the 
other  in  fome  ftrong  pofts  which  lie  to  the  fouth  and 
weft  of  it,  by  which  lie  commanded  the  Elbe,  and  pre- 
ferved  his  communication  with  Bohemia.  The  army  of 
the  empire  retired  into  Franconia,  and  placed  its  head¬ 
quarters  at  Bamberg. 

Though  thefe  fucceffes  had,  to  appearance,  retrieved 
the  king’s  affairs  in  fome  meafure,  yet  his  ftrength 
feemed  now  to  be  wholly  exhaufted  ;  and  in  the  cam¬ 
paign  of  1761,  he  made  no  fuch  vigorous  efforts  as  he 
had  formerly  done.  The  Ruffians,  dividing  themfelves 
into  two  bodies,  invaded  Silefia  and  Pomerania.  In 
the  former  country  they  laid  fiege  to  Breilau,  and  in 
the  latter  to  Colberg.  Tottleben  alfo,  who  had  com¬ 
manded  the  Ruffian  armies,  was  now  removed  on  a  fu- 
fpicion  that  he  had  correfponded  with  the  king  of  Pruf- 
Tia,  and  general  Romanzow  put  in  his  place  ;  by  which 
it  was  expected  that  the  Ruffian  operations  would  be 
more  b rifle  this  year  than  formerly. 

The  king^eonti^ued  ftrongly  encamped  near  Schweid¬ 
nitz;  where  he  was  fo  clofely  watched  by  generals  Daun 
and  Laudohn,  that  he  could  attempt  nothing.  PIow- 
ever,  he  defeated  the  defigns  of  the  Ruffians  againft  Bre- 
llau,  by  fending  general  Platen  to  deftroy  their  maga¬ 
zines  ;  which  he  accomplifhed  with  great  fuccefs,  at  the 
fame  time  cutting  off  a  body  of  4000  of  their  troops, 
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for  their  own  intcrefl ;  but  they  reccornmcnded  to  his 
attention  fidelity  to  treaties,  which  conftitutes  a  no  lefs 
valuable  part  of  the  royal  chara&er,  than  humanity  and 
difmtereftednefs.  This  anfwer  made  no  impreffion  011 
*5“?  flllfPenfl(?n1  of  boftilities  took  place  on  the 
.  IOtn  ot  March,  which  was  followed  by  a  treay  of  alii-  Peaee  be- 
ance  on  the  5th  of  May.  In  this  treaty  the  czar  ftipu-  ‘ween  Ru^ 
lated  nothing  in  favour  of  his  former  confederates  ;  on  aII  Swc/ 
the  contrmy  he  agreed  to  join  his  troops  to  thofe  ofmfiU.d 
the  king  53 f  Pruffia,  in  order  to  ad  againft  them.  Swe¬ 
den,  which  had  for  a  long  time  afted  under  the  direc¬ 
tion  of  Ruffian  counfels,  now  followed  the  example  of 
her  miftrefs,  and  concluded  a  peace  with  Pruffia  on  the 
2  2d  of  May.  65 

Jt  is  not  to  be  fuppofed  that  the  king  of  Pruffia Suecefles 
would  remain  long  ina&ive  after  fuch  an  unexpeaed  °f thc 
turn  in  his  favour.  His  arms  were  now  every  where  ’  *  t>rulIia* 
attended  with  fuccefs.  Prince  Plemy  drove  the  Impe- 
riahfts  from  fome  important  pofts  in  Saxony,  by  which 
he  fecured  all  that  part  which  the  Pruffians  pofTeffed ; 
and  though  the  Auftrians  frequently  attempted  to  re¬ 
cover  thefe  pofts,  they  were  conftantly  repulfed  with 
great  daughter.  The  king  was  not  joined  by  his  new 
allies  tiU  the  latter  end  of  June  ;  after  which  he  drove 
M.  Daun  before  him  to  the  extremity  of  Silefia,  leaving 
the  town  of  Schweidnitz  entirely  uncovered,  and  whicil 
the  king  immediately  prepared  to  inveft.  In  the  mean 
time  different  detachments  of  Pruffians,  fome  on  the 


But  this  only  brought  the  more  fure  deftru&ion  upon  fide  ©f  Saxony,  and  others  on  that  of  Silefia,  penetrated 
Colberg ;  to  which  place  that  body  of  Ruffians  imme-  deep  into  Bohemia,  laid  many  parts  of  the  country  un- 


diately  marched,  cruelly  wafting  the  country  as  they 
went  along.  The  king  of  Pruffia  could  do  nothing  but 
fend  detachments  of  fmall  parties,  which,  though  they 
could  not  oppofe  their  enemies  in  the  field,  yet  he  ho¬ 
ped,  by  cutting  off  the  convoys  of  the  enemy,  might 
diftrefs  them  to  fuch  a  degree  as  to  oblige  them  to 
abandon  the  fiege,  or  at  leaft  protract  it  till  the  feverity 

63  of  the  winter  mould  render  it  impoffible  for  them  to 
Sehweid-  carry  on  their  operations.  Thus' he  weakened  his  own 
Colber  re-  arrn7  much>  that  it  was  found  requifite  to  draw  4000 
taken.  men  out  Schweidnitz  in  order  to  reinforce  it ;  and 

no  fooner  was  this  done,  than  general  Laudohn  fudden- 
ly  attacked  and  took  that  fortrefs  by  a  coup  de  main. 
Colberg  made  a  brave  defence  ;  but  the  troops  fent  to 
its  relief  being  totally  unable  to  cope  with  the  Ruffian 
army  confiding  of  50,000  men,  it  was  obliged  to  fur- 
render  on  the  3d  of  December ;  and  thus  the  fate  of 
the  Pruflian  monarch  feemed  to  be  decided,  and  almoft 

64  every  part  of  his  dominions  lay  open  to  the  invaders, 
Emprefs  of  Jn  the  midft  of  thefe  gloomy  appearances  the  em- 

uffia  dies.  prefs  0f  Ruffia>  the  king’s  moil  inveterate  and  inflex¬ 
ible  enemy,  died  on  the  2d  of  January  1 762.  Her  fue- 
ceffor,  Peter  III.  inftead  of  being  the  king’s  enemy, 
was  his  moft  fanguine  friend.  As  early  as  the  23d  of 
February,  in  a  memorial  delivered  to  the  minifters  of 
the  allied  courts,  he  declared,  that,  u  in  order  to  the 
eftabliffiment  of  peace,  he  was  ready  to  facrifice  all  the 
conquefts  made  in  this  war  by  the  arms  of  Ruffia,  in 
hopes  that  the  allied  courts  will  on  their  parts  equally 
prefer  the  reftoration  of  peace  and  tranquillity,  to  the 
advantages  which  they  might  expe&  from  the  continu¬ 
ance  of  the  war,  but  which  they  cannot  obtain  but  by 
a  continuance  of  the  effufion  of  human  blood.” — This 
addrefs  was  not  fo  well  relifhed  by  the  allies :  however, 
they  were  very  willing  to  make  peace,  provided  it  was 
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der  contribution,  and  fpread  an  univerfal  alarm.  A  con- 
fiderable  body  of  Ruffian  irregulars  alfo  made  an  irrup¬ 
tion  into  Bohemia,  where  they  pra&ifed  on  the  Auftri¬ 
ans  the  fame  cruelties  which  they  had  long  been  accuf- 
tomed  to  pra&ife  on  the  Pruffians.  <57 

#  But  while  the  king  was  thus  making  the  beft  ufe  of A  new  re~ 
his  time,  he^was  all  at  once  threatened  with  a  fatal  re-  «6.!mi°n  iis 
verfe  of  fortune  by  a  new  revolution  in  Ruffia.  The 
emperor  was  depofed,  and  his  depofition  was  foon  after 
followed  by  his  death.  The  emprefs,  who  fucceeded 
him,  fufpe&ed  that  her  hufband  had  been  milled  by  the 
counfels  of  his  Pruflian  majefty,  againft  whom,  there¬ 
fore,  file  entertained  a  mortal  enmity.  She  could  not, 
however,  in  the  very  beginning  of  her  reign,  undertake- 
again  a  war  of  fo  much  importance  as  that  which  had. 
been  juft  concluded.  She  therefore  declared  her  inten¬ 
tion  of  obferving  the  peace  concluded  by  the  late  em¬ 
peror  ;  but,  at  the  fame  time,  of  recalling  her  armies- 
from  Silefia,  Pruffia,  and  Pomerania  ;  which  indeed  the7 
unfettled  ft  ate  of  the  kingdom  now  made  in  fome  decree 
neceffarv.  At  the  fame  time  a  difeovery  was  made 
with  regard  to  the  king  of  Pruffia  himfelf,  which  turn¬ 
ed  the  fcale  greatly  in  his  favour.  The  Ruffian  fenate,. 
flaming  with  refentment  againft  this  monarch,  and 
againft  their  late  unfortunate  fovereign  ;  and  the  em¬ 
prefs,  full  of  fufpicion  that  the  conduct  of  the  latter 
might  have  been  influenced  by  the  councils  of  the  for¬ 
mer,  fcarched  eagerly  amongft  the  papers  of  the  late 
emperor  for  an  elucidation  or  proofs  of  this  point. 

They  found  indeed  many  letters  from  the  Pruffian  mo¬ 
narch  ;  but  in  a  ftrain  abfolutely  different  from  what 
they  had  expedled.  The  king  had,  as  far  as  prudence 
would  permit,  kept  a  referve  and  diftance  with  regard; 
to  the  too  rafh  advances  of  this  unhappy  ally ;  and,  in. 
particular,  cotmfelled  him  to  undertake  nothing  againft. 

the: 
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sPruffis.  flte  emprefs  his’confort.  The  hearing  of  thefe  letters 
read  is  faid  to  have  had  fuch  an  effeft  upon  the  emprefs, 
that  fhe  burft  into  tears,  and  expreffed  her  gratitude 
towards  the  Pruffian  monarch  in  the  warmeil  terms. 
Still,  however,  the  Ruffian  army  was  ordered  to  feparate 
from  the  ^ruffians;  but  all  the  important  places  which 
the  former  had  taken  during  the  whole  war  were  faith- 
fully  reftored. 

The  king,  finding  that  the  Ruffians  were  no  more  to 
take  an  aftive  part  in  his  favour,  refolved  to  profit  by 
their  appearance  in  his  camp  ;  and  therefore,  the  very 

i  r.  .i  1  i.1 _ ho/4  n *•**1  np 
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immediately  diflributed  lands  to  his  difbanded  foldiers,  Pruflla. 
and  gave  them  the  horfes  of  his  artillery  to  alfift  them 
in  their  cultivation.  By  his  wife  and  prudent  manage¬ 
ment,  the  horrors  of  war  were  foon  forgot $  and  the 
country  was  quickly  in  as  flourifhing  a  Hate  as  ever. 
Notwithftanding  this  pacific  difpofition,  however,  the 
king  never  fiackened  his  endeavours  for  the  defence  of 
his  country,  by  keeping  a  refpeftable  army  on  foot ; 
which  might  be  able  to' aft  on  the  lead  emergency. 

In  the  year  17  78,  a  new  difference  with  the  hoitfe  of  A  new  m: 
their  appearance  in  h.s  camp  ;  ana  tncrerore,  me  very  Auftria  took  place,  concerning  the  duchy  of  Bavaria. 

Bay  after  the  order  for  their  return  had  arrived,  he  at-  But  though  the  moil  enormous  warlike  preparations^’^  n# 

tacked  the  Auftrian  army,  and  drove  their  right  wing  were  made  on  both  fides,  and  immenie  armies  brought  memorable 

r  ...  r  _  :_2 _ wprp  arl-  into  the  field,  nothing  of  confeqilence  was  effefted.  event. 

What  little  advantage  there  was,  feems  to  have  been 
on  the  Pruffian  fide,  fince  they  made  themfelves  mailers 
of  feveral  towns,  and  kept  the  war  in  the  enemy’s  coun¬ 
try.  However,  the  emperor  afted  with  fo  much  caution, 
and  fhowed  fo  much  (kill  in  a  defenfive  war,  that  all  the 
manoeuvres  of  his  Prufilan  majefly  could  gain  no  mate¬ 
rial  advantage ;  as,  on  the  other  hand,  his  adverfary  was 
too  wife  to  venture  an  engagement.  A  peace  therefore 
was  very  foon  concluded,  and  fince  that  time  the  hiftory 
of  Pruffia,  during  the  remainder  of  the  great  Frederic’s 
reign,  affords  no  remarkable  event  which  we  have  not 
mentioned  in  the  life  of  that  hero,  and  in  the  alticle  71 
Poland.  He  left  his  crown  to  his  nephew,  whofeTke  great 
charafter  was  not  then  much  developed ;  and  it  was 


from  fome  eminences  and  villages  where  th^y  were  ad- 
vantageoufly  polled ;  by  which  means  he  entirely  cut 
off  their  communication  with  Schweidnitz,  fo  that  no¬ 
thing  could  be  attempted  for  its  relief.  Prince  Henry 
kept  them  in  continual  alarms  for  Bohemia  ;  and  n 
great  part  of  their  attention,  and  no  fmall  part  of  their 
forces,  were  epgaged  on  that  fide.  Marlhal  Daun,  now 
finding  liimfelf  rendered  almofl  incapable  of  underta¬ 
king  any  thing,  detached  general  Laudohn,  with  a 
force  very  much  fuperior,  to  attack  the  prince  of  Be- 
vern,  and  drive  him  from  the  advantageous  pofl  lie  oc¬ 
cupied.  But  the  prince  defended  himfelf  with  filch  re- 
folution,  that  all  the  efforts  of  Laudohn  could  not  fuc- 
ceed  before  the  king  had  time  to  come  to  his  afiiflance. 
The  Auflrians,  being  then  put  between  two  fires,  were 


ihe  Auitrians,  being  men  put  Detween  iwo  urcb,  wca  .  .  .  ,  ,  .  j  *r  r  , ,  ,  luccee< 

routed  andpurfued  with  terrible  daughter;  after  which,  fily  feen  that  a  new  kingdom,  which  had  men  fuddenly  by  his 
.  1  • _ L  _ *  In  bi’c  nrpnara-  to  fucli  unexampled  power  and  greatneis  as  to  excite  phew. 
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to  fucli  unexampled  power  and  greatnefs  as  to  excite  phew, 
the  jealoufy  or  apprehenfion  of  all  its  neighbours,  would 
require  great  abilities  to  preferve  it  from  difmemberment. 

The  late  king  had  indeed  bequeathed  the  mofl  effec-  State  of  the 
tual  fecurities  to  his  fucceffor  for  the  prefervation  of  nation,  and 
his  dominions,  that  hunjan  wifdom  could  provide  or  de-^“*™^? 
vife ;  by  leaving  him  a  full  treafury,  the  finefl  army  in£-ngt 
the  world,  and  a  people  enthufiaflically  attached  to  his 
memory  and  government.  The  new  monarch,  with 
thefe  advantages,  was  not  wanting  to  himfelf.  The 
date  king’s  predileftion  for  the  French  language  and 
French  literature  were  not  grateful  to  his  fubjefts. 

The  prefent  fovereign  began  his  reign  with  declaring 
in  council,  “  Germans  we  are,  and  Germans  I  mean  w<5 
fhall  continue;”  giving direftions  at  the  fame  time,  that 
their  native  language  fhould  refume  its  natural  rank  and 
flation,  from  which  for  near  half  a  century  it  had  been 
degraded  by  the  French.  This  was  a  very  popular 
meafure,  and  it  was  followed  by  another  Hill  more  fo. 
Obferving  that  he  had  marked  with  great  concern  the 
progrefs  of  impiety  and  profanenefs  on  the  one  hand, 
and  of  enthufiafm  on  the  other,  he  declared,  that  he 
would  not  have  his  fubjefts  corrupted  either  by  fanatics 
or  atheifts,  and  flriftly  prohibited  all  publications  tend¬ 
ing  to  ex’cite  a  contempt  or  indifference  for  religion. 

Such,  on  liis  immediate  accefiion  to  the  throne,  was 
the  pacific  conduft  of  the  monarch,  which  endeared 
him  to  his  fubjefts,  and  commanded  the  approbation 
of  all  good  men.  An  opportunity  foon  occurred,  in  He 
which  he  was  thought  to  have  difplayed  fuch  talents  the  ftad* 

:  peace  of  Huberljburg.  In  negotiation  and  in  military  arrangements,  as  proclaim- thojder  a- 

The  war  was  no  fooner  concluded  than  the  king  of  ed  him  in  every  relped  a  worthy  fucceffor  of  his  uncle.  of 
Pruffia  turned  his  attention  to  domeftic  policy,  and  the  The  States  of  Holland,  who  had  long  been  jealous i  of  Holland, 
recovery  of  his  dominions  from  thofe  innumerable  ca-  the  power  of  the  Stadtholder,  and  inclined  to  a  republi- 
lamities  which  had  befallen  them  during  the  war.  He  can  government  without  any  permanent  duet,  Had  gain- 


the  king  met  with  no  more  diffurbance  in  his  prepara¬ 
tions  for  the  fiege,  and  the  trenches  were  -opened  on 
the  1 8th  of  July.  Marlhal  Daun  made  no  attempts 
to  relieve  the  place;  but  the  garrifon  being  very  flrong, 
it  held  out  for  near  two  months  from  the  opening  of 
the  trenches.  It  is  faid  that  the  attack  was  condufted, 
and  the  defence  made,  by  two  engineers  who  had 
written  on  the  fubjeft  of  the  attack  and  defence  of 
fortified  places;  and  they  were  now  praftically  engaged 
to  prove  the  fuperiority  of  their  fyftems.  At  laft,  how¬ 
ever,  the  garrifon,  to  the  number  of  8qoo  men,  furren- 
red  prifoners  of  war  ;  and  the  whole  body,  except 
nine,  were  foon  after  drowned  at  the  mouth  of  the  O- 
der,  on  their  pafiage  to  their  intended  confinement  at 
Konigfberg. 

The  king  of  Pruffia,  now  become  mailer  of  Schweid¬ 
nitz,  turned  his  attention  towards  Saxony,  where  he 
cQiifiderably  reinforced  his  brother’s  army,  and  made 
preparations  for  laying  fiege  to  Drefdert.  In  this  coun¬ 
try  the  Auftrian s  had  lately  met  with  fome  fucccfs,  and 
‘  driven  Prince  Henry  back  as  far  as  Freyberg;  but  on 
the  29th  of  Oftober,  they  were  attacked  by  the  Pruf¬ 
fian  army  thus  reinforced,  and  totally  routed.  .  Great 
numbers  were  fiain,  and  near  6000  taken  prifoners. 
This  viftory  proved  decifive,:  and  the  emprefs-queen, 
finding  herfelf  deferted  by  all  her  allies,  was  glad  to 
conclude  a  treaty  ;  the  fubflance  of  which  was,  that  a 
mutual  reftitution  and  oblivion  fhould  take  place,  and 
both  parties  fit  down  at  the  end  of  the  war  in  the  fame 
fituation  in  which  they  began  it.  *  This  treaty  is  called 
the  peace  of  Hubertfburg . 
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Zie  of  a  l7  hi  7  ln  f  trVeft^  thC  Pr‘nCC  °f  fellors  of  ftate  S  2-  Of  deputies  from  the  Ability ;  and, 
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pending  upon  fupport  from  France,  treated  with  info- 
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His  Pruflian  majefty,  by  means  of  the  happy  fitua- Revenues, 
tion  of  his  country,  its  inland  navigation,  and  the  ex¬ 
cellent  regulations  of  his  predeceffor,  derives  an  amazing 
revenue  from  this  country,  which,  about  a  century  and 
a  half  ago,  was  the  feat  of  boors  and  barbarifm.  It  is 
faid,  that  amber  alone  brings  him  in  26,000  dollars  an¬ 
nually.  His  other  revenues  arife  from  his  demefnes,  hi3 
duties  of  cufloms  and  tolls,  and  tiie  fubiidies  yearly 
granted  by  the  feveral  hates ;  but  the  exaCt  fum  is  not 
known,  though  we  may  conclude  that  it  is  very  confider- 
able,  from  the  immenfe  charges  of  the  late  war. 

The  military  regulations  introduced  by  the  late  king  Military 
had  a  wonderfully  quick  operation  in  forming  his  troops  length, 
and  recruiting  his  armies.  Every  regiment  has  a  par¬ 
ticular  diftriCl  afligned  it,  where  the  young  men  proper 
for  bearing  arms  are  regiftered  ;  and  when  occafion  of¬ 
fers,  they  join  their  regiment,  and  being  incorporated 
with  veterans  they  loon  become  well  difeiplined  troops. 

The  Pruflian  army,  in  time  of  peace,  confifts  of 
175,000  of  the  bell  difeiplined  troops  in  the  world; 
and  during  the  laft  war,  that  force  was  augmented  to 
300,000  men. 

The  royal  arms  of  Pruflia  are  argent,  an  eagle  dif-R.  yal 
played  fable,  crowned,  or,  for  Pruflia  :  azure,  the  Im-arrns>  &c* 
penal  feeptre,  or,  for  Courland :  argent,  an  eagle  dif. 
playedf  gules,  with  femicircular  wreaths,  for  the  raar- 
quifate  of  Brandenburg :  to  thefe  are  added  the  refpec- 
tive  arms  of  the  feveral  provinces  fubjeCt  to  the  Pruf- 
fian  crown. 

There  are  two  orders  of  knighthood  ;  the  firft,  that 
of  the  Black-  Eagle,  inftituted  by  Frederic  I.  on  the 
day  of  his  coronation  at  Koninglberg,  with  this  motto, 

Suum  cuique .  The  fovereign  is  always  grand-mafter ; 
and  the  number  of  knights,  exclufive  of  the  royal  fami¬ 
ly,  is  limited  to  30.  Next  to  this  is  the  order  of  Me¬ 
rit,  inftituted  by  his  late  majefty ;  the  motto  is,  Pour 
le  me  rite. 

PRUSSIAN  blue.  See  Chemistry-/«^,  at 
Colouring  Matter  and  Prujjian  Blue, 

PRUSSIC  acid,  according  to  M.  Berthoflet,  is  a  Chemical 
combination  of  azot  of  hydrogene  and  carbon.  It  appears  ?nnuls*  v°h 
much  lefs  akin  to  acids  than  to  ammoniac;  it  has,  how-^j 
ever,  too  many  properties  in  common  with  other  acids 
not  to  place  it  in  the  fame  clafs,  the  rather  becaufe  our 
clafli  heat  ions  are  always  in  a  degree  arbitrary,  and  ought 
to  be  confidered  rather  as  ufeful  methods,  than  as  divi- 
fions  formed  by  nature.  When  the  Prufiic  acid  is  com¬ 
bined  with  alkali  and  oxyd  of  iron,  it  cannot  be  fepara- 
ted  by  any  other  acid,  unlefs  heat  be  employed,  or  it 
be  expofed  to  light ;  and  neverthelefs,  when  it  is  difen- 
gaged  by  one  of  thefe  means,  it  cannot  feparate  iron, 
even  from  the  weakeft  acid,  unlefs  it  be  by  a  double  af¬ 
finity.  It  appears  that  this  property  is  connected  with 
the  elaftic  ftate,  which  is  unfavourable  to  thefe  combi¬ 
nations  :  it  muft  have  loft  this  ftate,  in  other  words  its 
fpecific  heat  muft  be  diminifhed,  in  order  that  it  may 
poflefs  its  affinities  with  metallic  oxyds  and  alkalis. 

Nitrous  gas,  oxygenated  muriatic  acid,  and  fulphureous 
acid,  prefent  analogous  phenomena. 

PRYNNE  (William),  an  Englifh  lawyer,  much 
4  L  diftinguHhed 
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lence  every  power  connected  with  them  in  Europe. 
The  court  of  Berlin  did  not  witnefs  thefe  proceedings 
without  indignation  ;  and  the  king  formed  his  plan  for 
reftonng  the  power  of  the  Stadthoider  with  fucli  fecrecy 
and  prudence,  that  perhaps  nothing  could  furpafs  it  but 
the  bravery  and  military  (kill  of  the  duke  of  Brunfwick, 
by  whom  it  was  carried  into  execution.  In  the  (hort 
fpaGe  of  one  month,  that  accomplifhed  general  led 
18,000  Pruflians  to  Amfterdam,  and  reftored  the  juft 
prerogatives  of  the  prince  of  Orange.  And  here,  we 
believe,  the  friends  of  the  houfe  of  Brandenburg  will 
agree  with  us,  that  our  hiftory  of  Pruflia  fhould  con¬ 
clude.  The  monarch’s  fubfequent  conduCt  has  not 
been  fuch  as  the  beginning  of  his  reign  gave  reafon  to 
expeCl.  Something  of  it  will  be  feen  under  the  article 
Poland,  and  more  under  Revolution  and  United 
Provinces  ;  and  it  is  not  a  fubjeCt  upon  which  we  de¬ 
light  to  dwell. 

The  air  of  Pruflia  is  wholefome,  and  the  foil  fruitful 
in  grain  ;  affording,  behdes,  plenty  of  pitcoal  and 
other  fuel.  The  rivers  and  lakes  are  well  itored  with 
fifh  ;  and  amber  is  found  on  its  coaft  towards  the  Bal¬ 
tic.  The  principal  rivers  are  the  Viftnla,  Bregel,  Me- 
mel,  the  Paffarge,  and  the  Elbe  ;  all  of  which  frequent¬ 
ly  do  damage  by  tlieir  inundations. 

The  inhabitants  of  this  country  were,  by  Dr  Buf- 
ching,  computed  at  635,998  perfons  capable  of  bear¬ 
ing  arms ;  and  by  another  German  author,  at  450,000. 
Since  the  year  1719  it  is  computed  that  about  34,000 
colonifts  have  removed  hither  from  France,  Switzerland, 
and  Germany ;  of  which  number  one  half  were  Saltz- 
burgers.  Thefe  emigrants  have  built  400  fmall  villages, 
II  towns,  50  new  churches,  and  founded  1000  village- 
fchools.  The  manners  of  the  people  differ  but  little 
from  tliofe  of  the  Germans.  The  eftablifhed  religions 
are  thofe  of  Luther  and  Calvin,  but  chiefly  the  former ; 
though  almoft  all  other  feCts  are  tolerated. 

The  late  king  of  Pruflia,  by  the  afliftance  of  an  ex¬ 
cellent  police,  brought  the  commerce  and  manufactures 
of  this  country  to  a  very  flourifhing  ftate,  which  during 
his  life  were  daily  improving.  The  manufactures  of 
Pruflia  confift  in  glafs,  iron-work,  paper,  gunpowder, 
copper,  and  brafs-mills;  manufactures  of  cloth,  camblet, 
linen,  filk,  gold  and  filver  lace,  ftockings,  and  other  ar¬ 
ticles.  The  inhabitants  export  variety  of  naval  ft  ores  ; 
amber,  lint-feed  and  hemp-feed,  oat-meal,  fifh,  mead, 
tallow,  and  caviar ;  and  it  is  faid  that  500  fhips  are 
loaded  with  thofe  commodities  every  year,  chiefly  from 
Eoningfberg. 

His  Pruflian  majefty  is  abfolute  through  all  his  do¬ 
minions  ;  but  the  late  king  was  too  wife  to  opprefs  his 
fubjeCts,  though  he  availed  himfelf  to  the  full  of  his 
power.  How  the  prefent  fovereign  treats  them  wre 
know  not,  as  the  whole  of  his  condud  for  fome  time 
paft  has  related  to  the  Polifh  and  French  revolutions. 
The  government  of  this  kingdom  is  by  a  regency  of 
four  chancellors  cf  ftate,  viz.  1 .  The  great-mafter ;  2. 
The  great  burgrave  5  3.  The  great-chancellor;  and,  4. 
The  great-marfhal.  There  are  alfo  fome  other  coun- 
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Prynne  diflrngulfhed  in  the  civil  commotioiis  under  Charles  I. 

was  born  at  Swainfwick  in  Somerfetfhire  in  1600.  His 
“  Hijlriomqftix,  written  againft  ftage-plays  in  1632,  con- 
j  taining  fome  refte&ions  that  offended  the  court,  he  was 
fentenced  by  the  liar-chamber  to  pay  a  fine  of  5000  h 
to  Hand  in  the  pillory,  to  lofe  his  ears,  and  to  perpe¬ 
tual  imprifonment.  During  his  confinement,  he  wrote 
feveral  more  books;  particularly,  in  1637,  one  entitled 
News  from  Ipfwtch ,  which  refk&ing  feverely  on  the 
bilhops,  he  was  again  fentenced  by  the  liar-chamber  to 
another  fine  of  5000  1.  to  lofe  the  remainder  of  his  ears 
in  the  pillory,  to  be  branded  on  both  cheeks  with  S.  L. 
for  feditious  libeller,  and  to  be  perpetually  imprifoned 
in  Caernarvon  callle.  Nothing  but  cutting  off  his  hands 
could  have  prevented  Prynne  from  writing  :  he  wrote 
fliil ;  and  in  1640,  being  fet  at  liberty  by  the  houfe  of 
commons,  he  entered  London  in  a  kind  of  triumph, 
was  elc&ed  into  parliament  for  Newport  in  Cornwall, 
and  oppofed '  the  bifhops  with  great  vigour,  being  the 
chief  manager  of  archbifhop  Laud’s  trial.  In  the  long 
parliament  he  was  zealous  in  the  Prelbyterian  caufe ; 
but  when  the  Independents  gained  the  afcendency,  he 
oppofed  them  warmly,  and  promoted  an  agreement 
with  the  king.  When  the  army  garbled  the  houfe 
and  refufed  him  entrance,  he  became  a  bitter  enemy  to 
them  and  their  leader  Cromwell,  and  attacked  them  with 
his  pen  fo  feverely,  that  he  was  again  imprifoned:  but 
he  pleaded  the  liberty  of  the  fubjeft  fo  fuccefsfully, 
that  he  was  enlarged,  to  write  more  controverfial  books. 
Being  reflored  to"  his  feat  after  Cromwell’s  death,  with 
the  other  fecluded  members,  he  afiifled  in  promoting 
the  refloration,  and  was  appointed  keeper  of  the  Tower 
records ;  a  place  excellently  well  calculated  for  him, 
and  where  he  was  very  ufeful  by  the  collections  he  pub- 
lifhed  from  them.  He  prefented  40  volumes  of  his 
works,  in  folio  and  4to,  to  Lincoln’s-inn  library,  of 
which  fociety  he  was  a  member  ;  and,  dying  in  1 669, 
was  buried  under  the  chapel. 

PRYTANES,  in  Grecian  antiquity,  were  the  pre¬ 
sidents  of  the  fenate,  whofe  authority  confilled  chiefly 
in  affembling  the  fenate ;  which,  for  the  mofl  part,  was 
done  once  every  day.  # 

The  fenate  confifled  of  500,  50  fenators  being  ele&ed 
out  of  each  tribe  :  after  which,  lots  were  call,  to  de¬ 
termine  m  what  order  the  fenators  of  each  tribe  fhould 
prelide  ;  which  they  did  by  turns,  and  during  their  pre- 
fidentfhip  were  called  prytanes .  However,  all  the  50 
prytanes  of  the  tribes  did  not  govern  at  once,  but  one 
at  a  time,  viz.  for  feven  days  ;  and  after  35  days,  ano¬ 
ther  tribe  came  into  play,  and  prefided  for  other  five 
•weeks  ;  and  fo  of  the  reft.  #  ' 

PSALM,  a  divine  fong  or  hymn;  but  chiefly  appro¬ 
priated  to  the  150  Pfalms  of  David,  a  canonical  book 
of  the  Old  Teftament. 

Moft  of  the  pfalms  have  a  particular  title,  fignitymg 
either  the  name  of  the  author,  the  perfon  who  was  to 
fet  it  to  mufic  or  ftng  it,  the  inftrument  that  was  to  be 
ufed,  or  the  fubjeCt  and  occafion  of  it.  Some  have  ima¬ 
gined  that  David  was  the  foie  author  of  the  Book  of 
Pfalms ;  but  the  titles  of  many  of  them  prove  the  con¬ 
trary,  as  pfalm  xix.  which  appears  to  have  been  written 
by  Mofes*  Many  of  the  pfalms  are  infcribed  with  the 
names  Korah ,  feduthun,  &c.  from  the  perfons  who  were 
to  fing  them. 

PSALMANAZAR  (George),  the  fictitious  name 


of  a  pretended  Formofan,  a  perfon  of  learning  and  in-  Pftlmana- 
genuity.  He  was  born  in  France,  and  educated  in  a  z*r‘  f 
free-fchool,  and  afterwards  in  a  college  of  Jefuits,  in 
an  arcliiepifcopal  city,  the  name  of  which,  as  likewife 
thofe  of  his  birth-place  and  of  his  parents,  are  unknown. 

Upon  leaving  the  college,  he  was  recommended  as  a 
tutor  to  a  young  gentleman  ;  but  foon  fell  into  a  mean 
rambling  life,  that  involved  him  in  difappointments  and 
misfortunes.  His  firft  pretence  was  that  of  being  a 
fufferer  for  religion.  He  procured  a  certificate  that  he 
was  of  Irifh  extraction,  that  he  left  that  country  for  the 
fake  of  the  Catholic  faith,  and  was  going  on  a  pilgri¬ 
mage  to  Rome.  Being  unable  to  purchafe  a  pilgrim’s 
gajb,  and  obferving  one  in  a  chapel,  dedicated  to  a  mi¬ 
raculous  faint,  which  had  been  fet  up  as  a  monument 
of  gratitude  by  fome  wandering  pilgrim,  he  contrived 
to  take  both  the  ftaff  and  cloak  away ;  and,  being  thus 
accoutred,  begged  his  way  in  fluent  Latin,  accofting 
only  clergymen  or  perfons  of  figure;  whom  he  found  fo 
generous  and  credulous,  that,  before  he  had  gone  20 
miles,  he  might  eafily  have  faved  money,  and  put  liim- 
felf  in  a  much  better  drefs  :  but  as  foon  as  he  had  got 
what  he  thought  was  fuflicient,  he  begged  no  more  ; 
but  viewed  every  thing  worth  feeing,  and  then  retired 
to  fome  inn,  where  he  fpent  his  money  as  freely  as  he 
had  obtained  it.  Having  heard  the  Jefuits  fpeak  much 
of  China  and  Japan,  he  ftarted  the  wild  fcheme,  when 
he  was  in  Germany,  of  pafiing  for  a  native  of  the 
ifland  of  Formofa ;  and  what  he  wanted  in  knowledge, 
he  fupplied  by  a  pregnant  invention.  He  formed  a 
new  character  and  language  on  grammatical  principles, 
which,  like  other  oriental  languages,  he  wrote  from 
right  to  left  with  great  readinefs ;  and  planned  a  new 
religion,  and  a  divifion  of  the  year  into  20  months, 
with  other  novelties,  to  credit  his  pretenfions.  He  was 
now  a  Japanefe  convert  to  Chriflianity,  travelling  for 
inftruCtion,  with  an  appearance  more  wretched  than 
even  that  of  common  beggars.  He  then  entered  as  a 
foldier  in  the  Dutch  fervice:  but,  ftill  defirous  of  palling 
for  a  Japanefe,  he  altered  his  plan  to  that  of  being  an 
unconverted  heathen  ;  and  at  Sluys,  brigadier  Lauder, 
a  Scots  colonel,  introduced  him  to  the  chaplain,  who, 
with  a  view  of  recommending  himfelf  to  the  bifhop  of 
London,  refolved  to  carry  him  over  to  England.  At 
Rotterdam,  fome  perfons  having  put  fhrewd  queftions 
to  him,  that  carried  the  air  of  doubt,  he  took  one* 
more  whimfical  ftep,  which  was  to  live  upon  raw  flefh, 
roots,  and  herbs;  which  ftrange  food  he  thought 
would  remove  all  fcruples.  The  bifhop  of  London  pa¬ 
tronized  him  with  credulous  humanity;  and  Pfalma- 
nazar  found  a  large  circle  of  friends,  who  extolled  him 
as  a  prodigy.  Yet  were  there  fome  who  entertained  a 
juft  opinion  of  him,  particularly  the  Drs  Halley,  Mead, 
and  Woodward ;  but  their  endeavours  to  expofe  him  as 
a  cheat  only  made  others  think  the  better  of  him,  eipe- 
cially  as  thofe  gentlemen  were  efteemed  no  great  admi¬ 
rers  of  revelation.  But  in  this  inftance  at.leaft,  eafinefs 
of  belief  was  no  great  evidence  of  penetration.  He 
was  employed  to  tranflate  the  church-catechifm  into 
the  Formofan  language,- which  was  examined,  approved,  f 
and  laid  up  as  a  valuable  MS;,  and  the  author,  after 
writing  his  well-known  Hijlory  of  Formofa ,  was  reward¬ 
ed  and  fent  to  Oxford  to  ftudy  what  he  liked,  while 
his  patrons  and  opponents  were  learnedly  difputmg  at 
London  on  the  merits  of  his  work.  The  learned 
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thatnthe0L^nw0Ch’  In  ,the  yC3r  36°’  maintained,  Pfcllu., 
he  was  taken  f  "°t  1'^  the  Father  «  to  will ,  tha  ™udo.‘ 
that  S  God  n°-hlnffl  °r  made  of  nothing ,  and  ~v— ' 
£  :S,g™“  n0t  t0  b‘  diftinguiflied 

owned  at  length  to  his  priv^e  friends  ."For  th^r'emain!  „tSU  (Michael),  a  learned  Chriftian  of  the  &/M/V 
ero  is  i  e,  is  learning  and  ingenuity  enabled  him  to  confular  r aJc’  W&j  a  ^on^ntinopolitan  Qf  Hifory  cf 

flio  .  ,„;n  aiding,  that  having  made  himfelf  mailer  of  all 


and  died  in  1763. 

FSAY^r’,  In  the  cllurcb  of  Rome,  one  of  the 

s,fr“Y’  ll"  *"  or  *a  of  n"S''"e 

Pfalmody  was  always  efteemed  a  confiderable  part  of 
•devotion,  and  ufually  performed  in  the  Handing  pofture: 
and  as  to  the  manner  of  pronunciation,  the  plain  fony 
was  lome times  ufed,  being  a  gentle  infleftion  of  the 
voice,  not  much  different  from  reading,  like  the  chant 
in  cathedrals;  at  other  times  more  artificial  compofitions 
were  ufed,  like  our  anthems. 

As  to  the  perfons  concerned  in  Tinging,  fometimes  a 
fingle  perfon  fung  alone ;  fometimes  the  whole  affemblv 
joined  together,  which  was  the  moll  ancient  and  general 
p raft  ice.  At  other  times,  the  pfalms  were  fung  alter¬ 
nately,  the  congregation  dividing  themfelves  into  two 
parts,  and  tinging  verfe  about,  in  their  turns.  There 
was  alfo  a  fourth  way  of  finging,  pretty  common  in  the 
fourth  century’-,  which  was,  when  a  fingle  perfon  began 
the  verfe,  and  the  people  joined  with  him  in  the  dole  : 
tins  was  often  ufed  for  variety,  in  the  fame  fervice  with 
alternate  pfalmody. 

The  fife  of  mufical  inftruments,  in  the  finging  of 
pialms,  feems  to  be  as  ancient  as  pfalmody  itfelf ;  the 
lirlt  pfalm  we  read  of  being  fung  to  the  timbrel,  viz. 
that  of  Mofes  and  Miriam,  after  the  deliverance  of  the 
lfraelites  from  Egypt :  and  afterwards,  mufical  inftru¬ 
ments  were  in  conftant  ufe  in  the  temple  of  Jerufalem. 
oee  Organ. 

PSALTER,  the  fame  with  the  book  of  pfalms.  See 

the  article  Psalm. 

Among  the  religious  in  the  Popifli  countries,  the 
term  pf alter  is  alfo  given  to  a  large  chaplet  or  rofary, 
confiding  of  150  beads,  according  to  the  number  of 
pfalms  in  the  pfalter. 

PSALTEPkY,  a  mufical  inflrument,  much  in  ufe 
among  the  ancient  Hebrews,  who  called  it  nebel. 

We  know  little  or  nothing  of  the  precife  form  of  the 
ancient  pfaltery.  That  now  in  life  is  a  flat  inftrument, 

*n  form  of  a  trapezium  or  triangle  truncated  at  top  :  it 
is  fining  with  13.  wire-chords,  fet  to  unifon  or  o&ave, 
and  mounted  on  two  bridges,  on  the  two  fides  :  it  is 
ftruck  with  a  ple&rum,  or  little  iron  rod,  and  fometimes 
with  a  crooked  flick.  Its  chefl  or  body  refembles  that 
of  a  fpinet.  See  Nablum  and  Plate  CCCXLIV. 

PSAMMETICUS,  or  Psammitichus,  a  renown¬ 
ed  conqueror,  who,  fubduing  1 1  other  petty  kings  of 
^gyP1^  became  the  founder  of  the  kingdom  of  Egypt, 
about  670  B.  C.  He  is  memorable  likewife  for  taking 
the  city  of  Azot,  after  a  fiege  of  29  years  ;  and  fordifco- 
vering  the  fources  of  the  river  Nile.  See  Egypt,  n°  10. 
PSATYRIANS,  a  fed  of  Arians,  who,  in  the 


t-i  ~  “‘X"  tACtvlll6  maae  nimlelt  matter  of  all 

S'  “S  1«  Chaldeans,  he  ™ 

A,  j  ^  ,  he  mofl  }earned  man  of  the  ap-e.  Thu* 

fuinilhet1,  he  became  the  chief  inftrnftor  of  the  Con- 
ftantmopohtan  youth.  He  was  at  the  fame  time  the 

captivated  b v^: he ^ G P t0 of- tbe  emperor,  who  was  fo 
hi*  pn  a  ftudles  and  amufements  in  which  Pfeh 

ll  ftJ  L  c  ’  th3t(  a,CC°rd!ne  t0  Z™,  he  „e- 
g  etted  the  concerns  of  the  empire.  The  Byzantine 

hiftonans  complain,  that  the  emperor,  deluded  by  the 
head  of  the  philofophers  (the  title  with  which  Pfellus 
was  honoured),  loft  the  world.  Meeting,  towards  «he 
e  of  his  life,  with  fome  difappointment,  Pfellus  re- 
me  nfV°  aa,rnT  ery’  and  *»»  afterwards  died  ;  the 
bZ  Irh  TV  IS  fCertai"-  His  works-  which  have 

tie’s  I  ^  tbpw  3re’  Commentaries  uPon  Arifto- 
and  Anf  3nd  l  h/flCS  }“  ComPcndium  of  Queftions 

Oracts  Tk5  ^  T  ExPIanat;«n  of  the  Chaldean 

racles.  The  two  latter  works  prove  him  to  have 

iTJkMT*  °"1>’ w:,h  G,“”’ but  ”b  0,i 

PSEUDO,  from  -hvS®.,  a  Greek  terffi  ufed  ;n  ^ 
CompofitioH  of  many  words,  to  denote  falfe  or  f burtons  .- 
aS  u  jUdo‘^cacia>  or  baflard  acacia  ;  pfeudo-fu maria, 
°r  baltard-fumUory;  pfeiido-ruta,  or  ballard-rue,  8c c. 

We  alfo  fay,  a  pfeudo-apoftle,  or  falfe  apollle ;  a 
pleudo-prophet,  or  falfe  prophet,  See. 

PsEUDo-Cbina .  See  Smilax. 

PsRvuo-Galena,  or  Black-Jack.  See  Zinc,  and 
Mineralogy,  p.  62. 

Pseudo-  Tinea,  in  natural  hiftory,  the  name  of  a  very 
remarkable  fpecies  of  infeft  deferibed  by  M.  Reaumur, 
approaching  to  the  nature  of  the  tinea ,  or  clothes-moth 
while  in  the  worm-ftate,  but  not  making  themfelves 
coats  of  the  fubftance  of  leaves,  cloth,  &c.  though  they 
form  a  fort  of  cafes  for  their  defence  againfl  a  very  ter¬ 
rible  enemy. 

.  Tkefe  creatures  are  of  the  caterpillar  kind,  and  have, 
m  the  manner  of  many  of  thefe  infe&s,  16  kgs.  They 
feed  on  wax,  and  for  food  enter  the  bee-hives ;  where 
they  boldly  engage  the  bees,  and  are  not  to  be  pre¬ 
vented  by  them  from  feeding,  though  at  the  expcnce  of 
their  habitations  and  the  cells  of  their  refervoirs  of  ho¬ 
ney:  fo  that  it  is  .no  uncommon  thing  for  a  fwarm  of 
bees  to  be  forced  to  change  their  place  of  habitation, 
and  make  new  combs  elfewhere ;  leaving  the  old  ones 
to  this  contemptible  vidlor,  whom  they  know  not  how 
to  drive  out  or  difpofiefs. 

Virgil  and  AriAotk,  and  all  the  authors  who  have 
written  on  bees,  have  complained  of  this  deflrudtive 
animal.  It  never  eats  the  honey,  but  feeds  only  on 
the  wax  ;  attacking  principally  thofe  waxy  cells  where 

4  ^  2  the 
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TTeido.  the  female  bee  depofites  her  eggs  for  the  future  pro- 

SCThe  bees,  who  are  a  match  for  ntoft  other  creatures 
by  means  of  their  ftings,  would  cafily  deftroy  thefe 
weak  creatures,  were  it  not  for  the  tmpemous  annou 
they  are  covered  with.  They  form  themfelves  a  coat 
of  armour  of  a  double  matter.  Hie  firtt,  which  imme¬ 
diately  covers  the  body,  is  of  a  kind  of  filk  of  their  own 
fpinning  ;  and  the  outer  covering  over  this  is  of  the 
bees-wax  :  this  is  laid  confiderabiy  thick ;  and  the  crea¬ 
ture,  juft  thrufting  out  its  head  to  feed,  goes  on  devour¬ 
ing  the  cells  undifturbed,  while  a  whole  army  of  the 
inhabitants  are  in  vain  buzzing  about  him,  and  attemp .  - 
ii,rr  to  pierce  him  with  their  ftings.  He  nevei  forfakes 
1,1  covering,  but  lengthens  and  enlarges  it  as  he  goes  ; 
and  gnawing  down  the  f.des  of  the  cells  in  hi.  march 
without  flaying  to  eat  them  one  by  one  the  havock 
and  deftruaion  he  occafions  are  fcarce  to  be  conceived. 
When  the  time  of  the  change  of  this  creature  approach¬ 
es,  it  contraas  its  body  within  its  double  covering,  mid 
there  changes  into  the  nymph  ftate;  whence,  after  a 
proper  time8,  it  comes  forth  in  form  of  a  moth,  with 
granulated  horns  and  a  crooked  probofc.s. 

The  bees  have  cunning  eno.ngh  to  know  their  de- 
ftruaive  enemy  in  this  new  form;  and  as  this  is  a  weak 
and  defenceless  ftate,  they  attack  and  deftroy  all  the 
moths  of  this  fpecies  they  can  meet  with.  Hiey  H 
dom  are  fo  fortunate,  however,  as  to  kill  the  who  e 
•  race  as  foon  as  produced ;  and  rf  only  one  efcapes  it 
is  able  to  lay  a  foundation  of  revenge  foi  the  death  ot 
s  brethren!  All  the  flies  of  the  moth  kind  lay  a  vaft 
number  of  eggs,  and  this  is  behind  hand  wrth  none  of 

S  in  ,l,„gp«ic*r:  the 

the  eeo-s  of  one  furvivmg  femaie  of  this  ipecies  are  lu 
PcientW  deftroy  many  honey-combs  ;  nay,  many  hives 
of  them.  The  moth  produced  by  this  caterpillar  fhe 
but  little  ;  yet  it  is  very  nimble  in  avoiding  danger,  by 
running,  which  it  does  with  great  fwiftnefs. 

There  is  a  kecks  of  thefe  pfeudo-tmese,  or  '' ax-eat- 
in^  caterpillars,  which  infeft  the  fubterraneous  hives  of 
w-  As  and  other  creatures  which  make  wax  t  the  man¬ 
ned  of  living,  feeing,  and  defending  themfelves  hom 

.  •*“  „  •  «-v,P  fame  in  all  the  fpecies.  i  neie 

kftlr  if  they  are  at'any  time  dittrdfed  for  food  will  eat 
their  own  dung  ;  the  wax  having  pafied  almoft  unalter¬ 
ed  through  their  bodies,  and  being  mil  wax,  and  capa¬ 
ble  of  affording  them  more  nounfhment  on  a  fecond  di- 

geftion  Thefe  fpecies,  though  they  naturally  live  on 

this  foft  food,  yet  if  bv  any  accident  they  meet  with 
harder  only  they  know  how  to  b*  ^antle 

SSs^fes  and  coverings  of  the  fragments  of  theft 
f  Reaumur's fubftances.  The  accurate  author  f  of  thelc  oble. 
*¥"}  if  tions  deferibes  alfo  a  kind  of  pfeudo-tmea  v  1  ‘ 

on  woo1,  and  another  that  eats  leather  ;  both  making 

tlrcmlelvcs  Iftruftive  to  coin: 

ri.  of  the  grains,  and  tl,e,< :  l.™g  «  J 
•  ,r  {n  feCret.  All  thefe  creatures,  whatever  be  their 

food  or  habitation,  finally  become  (W«'-or  “t  ]8; 
Ld  may  be  diftinguifhed,  even  in  tins  fta «,  ftom  the 
,  .  having  granulated  horns  ol  a  lcmaix 

li  /SS,  and  =»  a  p.obofd.,  «  Sunk, 

more  or  lefs  incurvated. 
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PSEUDONVMUS,  among  critics,  an  author  who  Hesft  ny. 
publilhcs  a  book  under  a  falfe  or  feigned  name;  as  cryp- 
tonymus  is  given  to  him  who  publifties  one  under  a  dil-  pfitucus. 

guifed  name,  and  anonymous  to  him  who  publiihes  with-  - 

out  any  name  at  all. 

PSIDIUM,  the  GUAVA  :  A  genus  of  the  monogy- 
nia  order,  belonging  to  the  icofandria  clafs  of  plants ; 
and  in  the  natural  method  ranking  under  the  19th  or- 
der,  HeJ'peridea.  The  calyx  is  quinquefid,  fuperior ; 
there  are  five  petals ;  the  berry  is  unilocular  and  mono- 
fpermous.  There  are  two  fpecies :  I  .  The  pyruerum, 
or  white  guava;  2.  The  pomiferum,  or  red  guava.  Both 
thefe  are  thought  to  be  only  varieties  of  the  fame  plant. 

The  red  guava  rifes  to  the  height  of  20  feet,  and  is  co¬ 
vered  with  a  fmooth  bark ;  the  branches  are  angular, 
covered  with  oval  leaves,  having  a  ftrong  midrib,  and 
many  veins  running  towards  the  iides,  of  a  ig  t  green 
colour,-  Handing  oppofite  upon  very  fhort  footftalks. 

From  the  wings  of  the  leaves  the  flowers  come  out  up¬ 
on  footftalks  an  inch  and  an  half  long:  theyare.com- 
pofed  of  five  large  roundilh  concave  petals,  within 
which  are  a  great  number  of  ftamina  (horter  than  the 
petals,  and  tipped  with  pale  yellow  tops.  Alter  the 
flower  is  paft,  the  germen  becomes  a  large  oval  fruit 
fhaped  like  a  pomegranate.  , 

A  decoction  of  the  roots  of  guava  is  employed  with 
fuccefs  in  dyfenteries :  a  bath  of  a  decoction  of  the 
leaves  is  faid  to  cure  the  itch  and  other  cutaneous  erup¬ 
tions.  Gnayava,  or  gnava,  is  diftingmlhed  from  the 
colour  of  the  pulp,  into  the  two  fpecies  above-mention¬ 
ed,  the  white  and  the  red  ;  and,  from  the  figure  of  the 
fruit,  into  the  round,  and  the  pear-fafhioned  or  perfumed 
„ uava.  The  latter  has  a  thicker  rind,  and  a  more  deli- 
cate  tafte  than  the  other.  The  fruit  is  about  the  big- 
nefs  of  a  large  tennis-ball ;  the  rind  or  flan  generally  of 
a  ruffet  ftained  with  red.  The  pulp.  within  the  thick 
rind  is  of  an  agreeable  flavour,  and  interfperfed  with  a 
number  of  fmall  white  feeds.  The  nnd,  when  ftewed, 
is  eaten  with  milk,  and  preferred  to  any  other  ftewed 
fruit.  From  the  fame  part  is  made  marmalade  ;  and 
from  the  whole  fruit  is  prepared  the  fineft  jelly  in  the 
world.  The  fruit  is  very  allnngent,  and  nearly  of  the 
fame  quality  with  the  pomegranate  ;  fo  foould  be 
avoided  by  all  who  are  f object  to  coftivenefs.  I  he 
feeds  are  fo  hard  as  not  to  be  affeifted  by  the  fermenta¬ 
tion  in  the  ftomachs  of  Animals  ;  fo  that  when  voided 
with  the  excrements,  they  take  root,  germinate,  and 
produce  thriving  trees.  Whole  meadows  in  the  W  eft 

Indies  are  covered  with  guavas,  which  have  been  pro- 

parted  in  this  manner.  The  buds  of  guava,  boiled 

with  barley  and  liquorice,  produce  an  excellent  ptifan 
for  diarrheas,  and  even  the  bloody  flux,  when  not  too 
inveterate.  The ‘wood  of  the  tree,  employed  as  fud, 
makes  a  lively,  ardent,  and  laftmg  fire.  . 

PSITTACUS,  or  Parrot,  in  ornithology  a  ge¬ 
nus  belonging  to  tlic  order  of  pica.  The  bill  in  this 
•reuus  is  hooked  from  the  bafe  ;  and  the  tipper  man- 
dible  is  moveable  :  the  noftnls  are  round,  placed  in  the 
bafe  of  the  bill,  which  in  fome  fpecies  is  fumlhed  with 
a  kind  of  cere  :  the  tongue  is  broad,  and  blun  a.  one 
end-  the  bead  is  large,  and  the  crown  flat,  t  he  le  s 
are  (hoit,  the  toes  placed  two  before  and  two  behind. 

It  might  feem  a  wonder  why  nature  has  deftined  to 
this,  which  is  not  naturally  a  bird  of  prey,  but  feeds, 
on  fruits  and  vegetable  fubftances,  the  crooked^W 
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rfittactts  allotted  to  the  hawk  and  othercarmvorous  birds :  but  fitch  as  are  planted  with  *  1  1  •  j  r  1 

sms  Z??J*  ~  Sjt  *  *7  '»p>  X  XStit  IESS  fct  &£ 

general  learn  to  fpeak,  and  its  voice  is  particularly 


black, 
is  much 


bird,  and  its  legs  not  very  fit  for  fervice,  it  climbs 
up  and  down  trees  by  the  help  of  this  fharp  and  hook¬ 
ed  bill,  with  which  it  lays  hold  of  any  thing  and  fe- 
curcs  itfelf  before  it  ftirs  a  foot ;  and  befides  this,  it 
helps  itfelf  forward  very  much,  by  pulling  its  body  on 
with  this  hold. 

Of  all  animals,  the  parrot  and  crocodile  are  the 
only  ones  which  move  the  upper  jaw  ;  all  creatures  elfe 
moving  the  lower  only.  As  fome  particular  ammals 
befide  are  fond  of  particular  foods,  fo  the  parrot  loves 
nothing  fo  much  as  the  feeds  of  the  carthamus,  or  ba- 
ftard-faffron  ;  and  eats  them  without  any  hurt,  though 
they  are  a  purge  when  given  to  other  creatures. 

Parrots  are  found  almoft  everywhere  within  the  tro¬ 
pics  ;  and  in  their  natural  date  they  live  on  fruits  and 
feeds,  though,  when  tame,  they  will  eat  fleOi,and  eveniifh. 

In  the  Eaft  and  Weft  Indies  they  are  very  common., 
and  in  fuch  warm  climates  are  very  briik  and  lively  ; 
here,  however,  they  lofe  much  of  their  vigour.  They 
feldom  make  nefts,  but  breed  like  owls  in  hollow  trees  ; 
they  lay  two  eggs.  At  particular  times  they  fly  in 
very  large  troops,  but  ftill  they  keep  two  and  two  to¬ 
gether.  This  genus  confifts  of  infinite  variety,  not  fo 
much  owing  to  mixture  of  fpecies,  however,  as  might 
be  fuppofed.  They  feem  to  run  vaftly  into  one  ano¬ 
ther,  fo  as  to  appear  to  be  related,  though  received 
from  different  parts  of  the  world  ;  this,  however,  may 
poffibly  be  occafioned  by  their  being  carried  from  one 
place  to  another  for  the  fake  of  fale.  This  uncertainty 
of  native  place  lias  prevented  Mr  Latham  from  follow¬ 
ing  Buffon’s  plan,  and  ranging  them  according  to  the 
places  they  are  fuppofed  to  inhabit ;  he  divides  them 
therefore  into  thofe  with  uneven  and  thofe  with  even 
tails. 

Buffon  ranges  the  parrots  in  two  great  claffes :  the 
firft  of  which  comprehends  thofe  of  the  Old  Con¬ 
tinent,  and  the  fecond  thofe  of  the  New.  The  former 
he  fubdivides  into  five  families,  the  Cockatoos,  the  Par¬ 
rots,  properly  fo  called,  the  Lories,  the  long-tailed  Paro¬ 
quets,  and  the  fnort-tailed  ones  ;  and  the  latter  into  fix, 
viz.  the  Macaos,  the  Amazonians,  the  Creeks,  the  Po¬ 
pinjays,  the  long-tailed  Paroquets,  and  the  fhort-tailed 
ones. 

Mr  Latham  lias  increafed  the  genus  from  47  to  163; 
and  fince  the  time  he  wrote  his  Index  at  leaft  20  more 
have  been  difeovered.  They  are  very  generally  divided 
into  three  kinds  :  1.  The  larger,  which  are  as  big  as  a 
moderate  fowl,  called  macaos  and  cocketoons  ;  thefe  have 
very  long  tails.  2.  The  middle-fized  ones*  commonly 
called  parrots ,  which  have  fhort  tails,  and  are  a  little 
larger  than  a  pigeon.  And,  3.  The  fmall  ones,  which 
are  called  paroquets ,  and  have  long  tails,  and  are  not 
larger  than  a  lark  or  blackbird. 

I.  The  pfittaeus  macao,  or  red  and  blue  macao,  is  red, 
except  the  wing  quills,  which  above  are  blue,  below  ru¬ 
fous  :  the  fcapular  feathers  are  variegated  with  blue  and' 
green  :  the  cheeks  are  naked  and  wrinkled.  It  is  about 
two  feet  feven  inches  and  a  half  long,  and  about  as  big 
as  a  capon.  Edwards  fays,  when  perfeCf ,  it  will  meafure 

a  full  yard  from  bill  to  tail.  It  inhabits  Brafil,  Guiana,  PSOPHIA,  in  ornithology  ;  a  genus  belonging  to 
and  other  parts  of  South  America.  It  was  formerly  the  order  gallina.  The  bill  •  is  moderate  ;  the  upper 
very  common  in  St  Domingo,  but  is  now  rarely  found"  mandible  is  convex  ;  the  noftrils  are  oblong,  funk,  and 
there.  It  generally  lives  in  moift  woods,  efpecially  pervious;  the  tongue  is  cartilaginous,  flat,  and  fringed 
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rough  and  difagreeable.  The  flefh  is  hard, 
and  unfavoury,  but  makes  good  fonp,  and  is 
ukd  by  the  inhabitants  of  Cayenne  and  other  places, 
x  his  Ipecies,  in  common  with  other  parrots,  is  fubieCfc 
to  fits  when  tamed ;  and  though  it  will  live  for  many 
years  though,  the  returns  be  pretty  frequent,  it  gene¬ 
rally  falls  a  vi&im  to  that  difeafe  at  laft.  The  Amen- 
cans  call  it  gon%alo.  2.  The  pfittaeus  ararauna,  or  blue 
and  yehow  macaw,  is  blue  above,  and  yellow  below, 
and  the  cheeks  are  naked,  with  feathery  lines.  It  is 
about  the  fame  fize  with  the  laft,  and  inhabits  Jamaica, 
Guiana,  ^Brafil,  and  Surinam.  3.  The  pfitttacus  feve- 
rus,  or  Brafilian  green  macaw,  is  black,  with  a  greenifli 
lplendor;  the  bill  and  eyes  are  reddifh,  and  the  legs  are. 
yellow.  It  is  about  one  foot  and  five  inches  long,  and 
is  common  in  Jamaica,  Guiana,  and  Brafil.  It  is  how¬ 
ever  comparatively  rare  ;  but  it  is  extremely  beautiful, 
and  of  a  very  amiable  and  fociable  temper  when  familiar 
and  acquainted  ;  but  it  can  neither  bear  ftrangers  nor 
rivals :  its  voice  is  not  ftrong,  nor  does  it  articulate  very 
diftin&ly  the  word  ara.  See  Plate  CCCCXVI. 

4*  The  pfittaeus  aurora,  or  yellow  amazon,  is  about 
1 2  inches  long,  of  a  green  colour,  with  blue  wing  quills,, 
and  a  white  front ;  its  orbits  are  fnowy.  It  inhabits. 
Mexico  or  Brafil  ;  but  in  all  probability  the  latter,  from 
the  one  which  Salerne  favv,  and  which  pronounced 
Portuguefe  words.  The  pfittaeus  guineeniis,  or  yel¬ 
low  lory,  is  about  ten  niches  long,  and  is  an  inhabitant 
of  Guinea.  The  bill  is  of  a  black  colour ;  the  cere,  the 
throat,  and  fpace  about  the  eyes,  are  white  ;  above  the 
eye  there  is  a  patch  of  yellow,  and  the  reft  of  the  head 
and  neck  is  crimfon.  The  breaft  is  yellow,  wing  co¬ 
verts  green,  and  the  quills  are  blue,  edged  with  yellow. 
Under  the  wings,  belly,  thighs,  vent,  and  to  the  under 
part  of  the  tail,  the  colour  is  white,  which  laft  is  tip¬ 
ped  with  red  ;  the  legs  are  dulky,  and  the  claws  black* 
See  Plate  CCCCXVI. 

5.  The  pfittaeus  pullarius,  red-headed  Guinea  parraket* 
or  Guinea  fparrow,  is  about  five  inches  and  a  half  long* 
It  inhabits  Guinea,  and  is  found  in  Ethiopia,  the  Eaft. 
Indies,  and  the  ifiand  of  Java,  and  fometimes  in  Suri¬ 
nam.  It  is  green,  with  a  red  front,  fulvous  tail,  black 
bar,  and  cinereous  orbits.  The  male  of  this  fpe¬ 
cies  is  peculiarly  affectionate  to  the  female.  See 
Plate  CCCCXVI. 

In  Mr  White’s  Journal  of  a  Voyage  t-o  New  South- 
Wales ,  we  find  a  description,  with  excellent  engra¬ 
vings,  of  fcveral  fpecies  of  this  extenfive  genus ;  and  in 
Governor  Philip’s  Voyage  to  the  fame  place,  we  find 
deferiptions  and  prints  of  feveral  cf  the  fame  fpecies* 
But  the  moft  particular  of  the  later  authors  are  Buffon 
and  Latham,  efpecially  the  laft;  to  whofe  extenfive  and 
accurate  work  we  therefore  refer  cur  readers  for  that 
information  which  our  limits  permit  us  not  to  give.  See 
his  Synopfis ,  vol.  i.  p.  194 — 3-23.  See  alio  Bvjfon 
vol.  vi.  p»  63  —  245 . 

PSOAS,  in  anatomy.  See  there,.  Table  of  the 
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at  the  end  ;  and  the  legs  are  naked  a  little  above  the 
knees.  The  toes  are  three  before  and  one  behind  ;  the 
lail  of  which  is  fmall,  with  a  round  protuberance  be¬ 
neath  it,  which  is  at  a  little  diftance  from  the  ground. 
Mr  Latham  only  enumerates  two  fpecies :  i.  Pfophia 
crepitans,  or  gold-breafted  trumpeter.  Its  head  and 
bread  are  fmooth  and  fhining  green.  By  the  Spani¬ 
ards  of  Maynas  it  is  called  trornpeteroy  and  by  the  French 
at  Cayenne  agamiy  under  which  lad  Buffon  defcribes  it. 
It  inhabits  various  parts  of  South  America,  Brafil, 
Guiana,  Surinam,  &c.  but  it  is  mod  plenty  in  the  A- 
mazons  country.  It  is  about  20  inches  long,  being 
about  the  fize  of  a  large  fowl,  and  lays  eggs  rather  lar¬ 
ger,  of  a  blue  green  colour.  It  is  met  with  in  the  Car- 
ribee  iflands,  where  it  is  called  a  pheafanty  and  its  flelh 
is  reckoned  as  good  as  that  of  a  pheafant.  Fhe  mod 
charadteriflic  and  remarkable  property  of  thefe  birds 
confids  in  the  wonderful  noife  they  make  either  of 
themfelves,  or  when  urged  by  the  keepers  of  the  mena¬ 
gerie.  Some  have  fuppofed  it  to  proceed  from  the 
anus ,  and  fome  from  the  belly.  It  is  now  certain,  how¬ 
ever,  that  this  noife  proceeds  from  the  lungs.  See 
Buffon,  vol.  iv.  p.  390,  &c.  Another  very  remarkable 
circumdance  is,  that  they  follow  people  through  the 
dreets,  and  out  of  town,  and  that  too  even  perfed 
drangers.  It  is  difficult  to  get  rid  of  them  ;  for  if  you 
enter  a  houfe,  they  will  wait  your  return,  and  again 
join  you,  though  often  after  an  interval  of  three  hours. 

“  I  have  fometimes  (fays  M.  de  la  Borde)  betaken 
myfelf  to  my  heels;  but  they  ran  fader,  and  always  got 
before  me  ;  and  when  I  dopped,  they  popped  alfo.— 

I  know  one  (continues  he)  which  invariably  follows  all 
the  drangers  who  enter  his  mailer’s  houfe,  accompa¬ 
nies  them  into  the  garden,  takes  as  many  turns  as  they 
do,  and  attends  them  back  again.”  2,  Pfophia  undu* 
lata,  or  undulated  trumpeter,  is  about  the  fize  of  a 
goofe.  The  tipper  part  of  the  body  is  of  a  pale  red- 
difh  brown  colour,  beautifully  undulated  with  black. 
The  head  is  adorned  with  a  dependent  cred.  On  each 
fide  of  the  neck,  beneath  the  ears,  begins  a  lid  of 
black,  widening  as  it  defcends,  and  meeting  on  the  lower 
part  before,  where  the  feathers  become  greatly  elon¬ 
gated,  and  hang  loofely  down.  The  under  parts  are 
generally  white,  the  legs  are  of  a  dufky  blue  co¬ 
lour,  like  the  bill.  It  is  a  native  pf  Africa  :  Mr  La¬ 
tham’s  fpecimen  came  from  Tripoli. 

PSORALEA,  in  botany  :  A  genus  of  the  decan- 
dria  order,  belonging  to  the  diadelpkia  clafs  of  plants  ; 
and  in  the  natural  "method  ranking  under  the  3*d  or¬ 
der,  PapiUonacea .  The  calyx  is  powdered,  with  cal¬ 
lous  points,, and  as  long  as  the  monofpermous  legumen. 
The  mod  remarkable  fpecies  are,  1.  The  primata,  or 
pinnated  pforalea,  rifes  with  a  woody  foft  dem,  branch¬ 
ing  five  or  fix  feet  high,  pinnated  leaves  of  three  or 
four  pair  of  narrow  lobes  terminated  by  an  odd  one, 
and  at  the  axillas  clofe-fitting  blue  flowers  with  white 
keels.  It  k  a  native  of  Ethiopia.  2.  The  bituminofa, 
or  bituminous  trifoliate  pforalea,  rifes  with  a  fhrubby 
fialk,  branching  fparingly  about  two  or  three  feet  high, 
with  ternate  or  three-lobed  leaves  of  a  bituminous 
feent,  and  blue  flowers  in  clofe  heads ;  it  grows  in  I- 
taly  and  in  France.  3.  The  aculeata,  or  aculeated  prick¬ 
ly  pforalea,  rifes  with  a  fhrubby  branching  dem  three 
or  four  feet  high,  with  ternate  leaves,  having  wedge- 
shaped  lobes,  terminating  in  a  recurved  fliarp  point, 
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and  the  branches  terminated  by  roundifh  heads. of  blue  Hycfcottfa, 
flowers  ;  it  grows  in  Ethiopia.  Thefe  plants  flower 
here  every  fummer  ;  the  fird  fort  greatefl  part  of  that 
feafon,  and  the  others  in  July  and  Augud ;  all  of 
which  are  fucceeded%by  feeds  in  autumn.  Keep  them 
in  pots  in  order  for  removing  into  the  green-houfe  in 
winter.  They  are  propagated  by  feeds,  fown  in  a 
hot-bed  in  the  fpring  ;  and  when  the  plants,  are  two 
or  three  inches  high,  prick  them  in  feparate  fmall  pots, 
and  gradually  harden  them  to  the  open  air,  fo  as  to 
bear  it  fully  by  the  end  of  May  or  beginning  of  June. 

They  may  alfo  be  propagated  by  cuttings  any  time  in 
dimmer,  planted  in  pots,  and  plunged  in  a  little  heat, 
or  covered  clofe  with  hand-glades,  fhaded  from  the  fun, 
and  watered. 

PSYCH OTR IA,  in  botany  :  A  genus  of  the  mo* 
nogynia  order,  belonging  to  the  pentandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
47th  order,  Stellat <r*  The  calyx  is  quinquedentate, 
perfi fling,  and  crowning  the  fruit ;  the  corolla  is  tubu¬ 
lated  ;  the  berry  globofe  ;  with  two  hemifpherical  ful- 
cated  feeds. 

The  fpeefe  are  four,  viz.  1.  Afpatica;  2.  Serpens; 

3.  Herbacea ;  and,  4.  Emetica.  They  are  all  natives 
of  Jamaica.  See  Ipecacuanha. 

PSYLLI,  (Strabo,  Ptolemy)  :  a  people  in  the 
fouth  of  Cyrenaica,  fo  called  from  king  Pfyllus,  (Aga- 
thargides,  quoted  by  Pliny)  :  almofl  all  overwhelmed 
by  fand  driven  by  a  fouth  wind  (Herodotus).  They 
had  fomething  in  their  bodies  fatal  to  ferpents,  and 
their  very  fmell  proved  a  charm  againfl  them,  accord¬ 
ing  to  Pliny,  Lucan,  &c. 

Though  we  may  juflly  look  upon  it  as  fabulous, 
that  thefe  people  had  any  thing  in  their  bodies  diffe¬ 
rent  from  others  ;  it  is,  however,  certain  that  there  are 
in  Egypt  at  this  day  fome  perfons  who  have  a  me¬ 
thod  of  handling  the  mofl  poifonous  ferpents  without 
aify  hurt.  Of  thefe  Mr  Haflelquiff  gives  the  following 
account : 

“  They  take  the  mofl  poifonous  vipers  with  their 
bare  hands,  p?ay  with  them,  put  them  in  their  bo- 
foms,  and  ufe  a  great  many  more  tricks  with  them, 
as  I  have  often  feen.  I  have  frequently  feen  them 
handle  thofe  that  were  three  or  four  feet  long,  and  of 
the  mofl  horrid  fort.  I  inquired  and  examined  whe¬ 
ther  they  had  cut  out  the  vipers  poifonous  teeth  ;  but 
I  have  with  my  own  eyes  feen  they  do  not.  We  may 
therefore  conclude,  that  there  are  to  this  day  Pfylli  in 
Egypt ;  but  what  art  they  ufe  is  not  eafily  known. 

Some  people  are  very  fuperflitious,  and  the  generality 
believe  this  to  be  done  by  fome  fupernatural  art  which 
they  obtain  from  invifible  beings.  I  do  not  know 
whether  their  power  is  to  be  aferibed  to  good  or  evil  ; 
but  T  am  perfuaded  that  thofe  who  undertake;  it  ufe 
many  fuperilitions. 

“  The  art  of  fafeinating  ferpents  is  a  fecret  amongfl 
the  Egyptians.  It  is  worthy  the  endeavours  of  all  natii- 
ralifls,  and  the  attention  of  every  traveller,  to  learn  fome¬ 
thing  decifive  as  to  this  affair.  How  ancient  this  art 
is  among  the  Africans,  may  be  concluded  from  the  an¬ 
cient  Marii  and  Pfylli,  who  were  from  Africa,  and  daily 
fliowed  proofs  of  it  at  Rome.  It  is  very  remarkable 
that  this  fhonld  be  kept  a  fecret  for  more  than  2000 
years,  being  known  only  to  a  few,  when  we  have  feen 
how  many  other  f^crets  have  within  that  time  been  re¬ 
vealed. 


Pfylli.  vealed. 
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The  circumftances  relating  to  the  fafcination  nf  tW*  •  i  ,  ,  . 

m  v.cr*r*s+  — ' t— . ^  -  •  •  -  .  ,  e  animals,  by  chewing  a  certain  root,  and  walk¬ 
ing  themfe  ves  i*  9 .  M  »  amI 


^  utc  xcucinauon 

of  ferpents  m  Egypt,  related  to  me,  were  principally, 
I.  That  the  art  is  only  known  to  certain  families,  who 
propagate  it  to  their  offspring.  2.  The  perfon  who 
knows  how  to  fafcinate  ferpents,  never  meddles  with 
other  poifonous  animals,  fuch  as  fcorpions,  lizards 
&c.  There  are  different  perfons  who  know  how  to 
iafcmate  thefe  animals  ;  and  they  again  never  meddle 
with  ferpents.  3.  Thofe  that  fafcinate  ferpents,  eat 
them  both  raw  and  boiled,  and  even  make  broth  of 
them,  which  they  eat  very  commonly  amongft  them  • 
but  in  particular,  they  eat  fuch  a  difh  when  they  go 
out  to  catch  them,  I  have  been  told,  that  ferpents 
fried  or  boiled  are  frequently  eat  by  the  Arabians  both 
m  Egypt  and  Arabia,  though  they  know  not  how  to 
fafcinate  them,  but  catch  them  either  alive  or  dead. 
4.  After  they  have  eat  their  foup,  they  procure  a  blef- 
iing  front  their  fcheik  ( priefl  or  lawyer),  who  ufes  forr.e 
fuperftitious  ceremonies,  and  amongft  others,  fpits  on 
them  feveral  times  with  certain  geftures.  This  man- 
ner  of  getting  a  bleffing  from  the  prieft  is  pure  fuper- 
ftition,  and  certainly  cannot  in  the  leaft  help  to  fafcinate 


•  .  _ .  *  j  a  tain  i uol,  ana  wafh- 

iiy  themfelves. (it  is  not  anointing)  with  an  infufion  of 
certain  plants  in  water.’* 

this  ac<-ount  we  ihould  be  apt  to  think,  that 
thefe  vipers  really  -would  not  bite  any  who  were  thus 
armed  againfl  their  poifon  ;  efpecially  as  he  adds,  that 
he  conftantly  obferved,  that  the  viper,  however 

rilnf  bfefore’uP°n  be“g  feized  by  any  of  thefe  barba- 
wns,  feemed  as  if  taken  with  ficknefs  and  feeblenefs, 
frequently  fhut  Ins  eyes,  and  never  turned  his  mouth 
towards  the  arm  of  the  perfon  who  held  him.”  Yet 
in  another  place,  fpeaking  of  the  activity  of  the  cera- 
ftes  he  fays,  “  I  faw  one  of  them  at  Cairo,  in  the 
houfe  of  Julian  and  Rofa,  crawl  up  the  fide  of  a  box  in 
which  there  were  many,  and  there  lie  {till,  as  if  hiding 
himfelf,  till  one  of  the  people  who  brought  them  to  us 
came  near  him  ;  and  though  in  a  very  difadvantageous 
polture,  flicking  as  it  were  perpendicularly  to  the  fide 
of  the  box,  he  leaped  near  the  diftance  of  three  feet, 
and  faftened  between  the  man’s  forefinger  and  thumb 
fo  as  to  bring  the  blood.  The  fellow  fhowed  no  figns 
of  either  pam^  or  fear,  and  even  kept  him  with  us  full 


others,  that  the  power  of  fafcmating  ferpents  depends  feeming  inclined  to  do  fo.’’  7  k  7  •  dy’  0r 

^No!wkh^„Ud"nganthis  teftimony  of  Haffelquift,  the  reconcile^' “if  ttft  wh^TafcWipIfs  areTdan^r  of 


a  fable.  It  is,  however,  affirmed  as  a  certain  truth, 
both  by  Mr  Bruce  and  M.  Savary.  «  There  is  no 
doubt  (fays  the  former  of  thefe  travellers)  of  its  reali¬ 
ty.  The  Scriptures  are  full  of  it.  All  that  have  been 
in  Egypt  have  feen  as  many  different  inflances  as  they 
chofe.  Some  have  doubted  that  it  was  a  trick  ;  and 
that  the  animals  thus  handled  had  been  firfl  trained, 
and  then  deprived  of  their  power  of  hurting  ;  and  fond 
©f  the  difeovery,  they  have  refled  themfelves  upon  it, 
without  experiment,  in  the  face  of  all  antiquity.  But 
I  will  not  hefitate  to  aver,  that  I  have  feen  at  Cairo 
(and  this  may  be  feen  daily  without  any  trouble  or  ex¬ 
pence),  a  man  who  came  from  the  catacombs,  where 
the  pits  of  the  mummy  birds  are  kept,  who  has  taken 
a  ceraftes  with  his  naked  hand  from  a  number  of  others 
lying  at  the  bottom  of  a  tub,  has  put  it  upon  his  bare 
head,  covered  it  with  the  common  red  cap  he  wears, 
then  taken  it  out,  put  it  in  his  breafl,  and  tied  it  about 
his  neck  like  a  necklace  ;  after  which  it  has  been  ap- 
plied  to  a  hen,  and  bit  it,  which  died  in  a  few  minutes; 
and,  to  complete  the  experiment,  the  man  has  taken  it 
by  the  neck,  and  beginning  at  his  tail,  has  ate  it  as  one 
would  do  a  carrot  or  flock  of  celery,  without  any  feem¬ 
ing  repugnance. 

“  We  know  from  hiflory,  that  where  any  country  has 
been  remarkably  infefted  with  ferpents,  there  the  people 
have  been  fereened  by  this  fecret. 

“To  leave  ancient  hiflory,  I  can  myfelf  vouch,  that 
all  the  black  people  in  the  kingdom  of  Sennaar,  whe¬ 
ther  Funge  or  Nuba,  are  perfedlly  armed  againfl  the 
bite  of  either  fcorpion  or  viper.  They  take  the  cera¬ 
fles  in  their  hands  at  all  times,  put  them  in  their  bofoms, 
and  throw  them  to  one  another  as  children  do  apples  or 
balls,  without  having  irritated  them  by  this  ufage,  fo 
much  as  to  bite.  The  Arabs  have  not  this  fecret  na* 
turally,  but  from  their  infancy  they  acquire  an  exemp¬ 
tion  from  the  mortal  confequences  attending  the  bite 


contradictory.  Our  author  tells  us,  that  thefe  feats 
were  performed  for  afeaforiy  by  thofe  who  were  artifi¬ 
cially  armed  againfl  the  viper’s  poifon,  as  well  as  thofe 
who  had  the  exemption  naturally  ;  but  though  put  in 
poffeffion  of  the  drugs,  he  never  had  the  courage  to' 
make  the  experiment.  That  lie  fhould  have  made  fuch 
a  dreadful  experiment  on  himfelf,  no  perfon  in  his  fenfes 
\vould  expeCt ;  but  it  is  indeed  very  furprifing,  that  he 
did  not  attempt  by  means  of  thefe  medicines  to  arm 
fome  of  the  brute  creatures,  of  the  lives  of  which  he 
was  fufficiently  prodigal,  againfl  the  efFedte'  of  that 

deadly  poifon  by  which  fo' many  of  them  perilhed _ 

As  furprifing  it  is,  that  he  did  not  try  what  effeCl  the 
root  or  its  deco&ion  would  have  upon  the  ferpents 
themfelves;  or  that  though- he  fays  he  had  a  fmalT 
quantity  of  this  extraordinary  root  by  him,  he  gave 
neither  drawing  nor  defeription  of  it. 

Though  it  is  impoffible  to  reconcile  the  particulars 
of  this  account  to  one  another,  the  general  faCl  of 
the  incantation  is  confirmed  by  the  teflimony  of  M. 
Savary.  This  writer  tells  us,  that  he  faw  at  the  feafl 
of  Sidi  Ibrahim,  a  troop  of  people,  feemingly  pofTeffed, 
with  naked  arms  and  a  fierce  look,  holding  in  their 
hands  enormous  ferpents,  which  twined  round  their 
body,  and  endeavoured  to  efcape.  Thefe  Pfylli,  grafp- 
ing  them  flrongly  by  the  neck,  avoided  the  bite  ;  and 
notwithflanding  their  hiffing,-  tore  them  with  their 
teeth,  and  ate  them  alive,  while  the  blood  flreamed  from  ’? 
their  mouth. 

,  PTARMIGAN,  in  ornithology.  See  Tetrao. 

PTELEA,  shrub-trefoil  i  A  genus  of  the 
nogynia  order,  belonging  to  the  tetrandria  clafs  of 
plants ;  and  in  the  natural  method  ranking  with  thofe 
of  which  the  order  is  doubtful.  The  corolla  is  tetra- 
petalous ;  the  calyx  quadripartite  inferior ;  the  fruit  is 
monofpermous,  with  a  roundifh  membrane  in  the 
middle, 
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•Ptcns.  The  fpecies  are,  1 .  The  trifollata,  or  Carolina  ffimb- 
'  trefoil,  hath  a  fhrubby  upright  ftem,  dividing  into  a 
branchy  head  eight  or  ten  feet  high,  covered  with  a 
fmooth  purplifh  bark,  trifoliate  leaves,  formed  ol  oval 
fpear-fhaped  folioles,  and  the  branches  terminated  by 
laro-e  bunches  of  greenifh-white  flowers,  fucceeded  by 
roundiflt,  bordered  capfules.  2.  The  vifcofa,  or  vifcous 
Indian  ptelea,  rifes  with  feveral  ftrong  flirubby  ftems, 
branching  ereftly  12  or  15  feet  high,  having  a  light 
brown  bark,  fpear-fhaped,  fliff,  Ample  leaves,  and  the 
branches  terminated  by  clutters  of  greenilh  flowers. 

The  firft  fpecies  is  a  hardy  deciduous  ftirub,  and  a 
proper  plant  for  the  fhrubbery  and  other  ornamental 
plantations  to  increafe  the  variety.  It  is  propagated 
by  feeds,  layers,  and  cuttings. 

The  fecond  fpecies  is  a  flove-plant,  and  is  propaga¬ 
ted  commonly  by  feeds. 

ETERIS,  in  botany;  a  genus  of  the  order  of 
Alices,  belonging  to  the  cryptogamia  clafs  of  plants. 
The  fru&ifications  are  in  lines  under  the  margin. 
There  are  1 9  fpecies ;  the  moft  remarkable  is  the 
aquilina,  or  common  female  fern.  The  root  of  this 
is  vifcid,  naufeous,  and  bitterifli ;  and  like  all  the  reft  of 
the  fern  tribe,  has  a  fait,  mucilaginous  tafte.  It  creeps 
under  the  ground  in  fome  rich  foils  to  the  depth  of 
five  or  fix  feet,  and  is  very  difficult  to  be  deftroyed. 
Frequent  mowing  in  pafture-grounds,  plentiful  dung¬ 
ing  in  arable  lands,  but,  above  all,  pouring  urine  up¬ 
on  it,  are  the  moft  approved  methods  of  killing  it.  It 
lias,  however,  many  good  qualities  to  counterbalance 
the’ few  bad  ones.  Fern  cut  while  green,  and  left  to 
rot  upon  the  ground,  is  a  good  improver  of  land  ;  for 
its  allies,  if  burnt,  will  yield  the  double  quantity  of 
fait  that  moft  other  vegetables  will. — Fern  is  alfo  an 
excellent  manure  for  potatoes  ;  for  if  buried  beneath 
their  roots,  it  never  fails  to  produce  a  good  crop. — 
Its  aftringency  is  fo  great,  that  it  is  ufed  in  many  places 
abroad  in  dreffing  and  preparing  kid  and  chamois  lea¬ 
ther. _ In  feveral  places  in  the  north,  the  inhabitants 

mow  it  green,  and,  burning  it  to  allies,  make  thofe 
allies  up  'into  balls,  with  a  little  water,  which  they  dry 
in  the  fun,  and  make  ufe  of  them  to  walh  their  linen 
with  inftead  of  foap.  In  many  of  the  Weftern  Illes  the 
people  gain  a  very  confiderable  profit  from  the  fale  of 
the  allies  to  foap  and  glafs  makers.  In  Glen  Elg  in 
Invemefslhire,  and  other  places,  the  people  thatch 
their  lioufes  with  the  ftalks  of  this  fern,  and  fallen 
them  down  with  ropes  made  either  of  birk-bark  or 
heath.  Sometimes  they  ufe  the  whole  plant  for  the 
fame  purpofe,  but  that  does  not  make  fo  durable  a  co- 
vering. — Swine  are  fond  of  the  roots,  efpecially  if 
boiled  in  their  walh.— In  fome  parts  of  Normandy  we 
read  that  the  poor  have  been  reduced,  to  the  miferable 
neceffity  of  mixing  them  with  their  bread.  And  in 
Siberia,  and  fome  other,  northern  countries,  the  inha¬ 
bitants  brew  them  in  their  ale,  mixing  one-third  of  the 
roots  to  two-thirds  of  malt. — The  ancients  ufed  the 
root  of  this  fern,  and  the  whole  plant,  in  decodions 
and  diet-drinks,  in  chronic  diforders  of  all  kinds,  an¬ 
ting  from  obftrudions  of  the  vifeera  and  the  fpleen. 
Some  of  the  moderns  have  given  it  a  high  charader  in 
the  fame  intentions,  but  it  is  rarely  ufed  in  the  prefent 
praaice.  The  country  people,  however,  ftill .  conti¬ 
nue  to  retain  fome  of  its  ancient  ufes  ;  for  they  give  the 
powder  of  it  to  deftroy  worms,  and  look  upon  a  bed 
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PTEROCARPUS,  in  botany :  A  genus  of  the  dc* 
candria  order,  belonging  to  the  diadelphia  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
3 2d  order,  Papilionacea .  The  calyx  is  quinquedentate, 
the  capfule  falcated,  filiaceous,  varicofe.  The  feeds  are 
few  and  folitary ,  There  are  four  fpecies,  viz.  i .  Dra~ 
co  1  2.  Kcajlaphyllum  ;  3*  Punatus  ;  and,  4.  S  intaimus . 
This  laft  is  by  fome  referred  to  the  genus  Sant  alum.  It 
is  called  red  founders ;  and  the  wood  is  brought  from 
the  Eaft  Indies  in  large  billets,  of  a  compad  texture,  a 
dull  red,  almoft  blackifh  colour  on  the  outlide,  and  a  deep 
brighter  red  within.  This  wood  has  no  manifeft  fmell, 
and  little  or  no  tafte.  It  has  been  commended  as  a 
mild  aftringent,  and  a  corroborant  of  the  nervous  fyf- 
tem ;  but  thefe  are  qualities  that  belong  only  to  the 
yellow  fort. 

The  principal  ufe  of  red  faunders  is  as  a  colouring 
drug  ;  with  which  intention  it  is  employed  in  fome  for¬ 
mulae,  particularly  in  the  tlnSura  lavenduU  compojita . 

It  communicates  a  deep  red  to  rectified  fpirit,  but  gives 
no  tinge  to  aqueous  liquors ;  a  finall  quantity  of  the 
refin,  extraded  by  means  of  fpirit,  tinges  a  large  one  of 
frefh  fpirit  of  an  elegant  blood-red.  There  is  fcarcely 
any  oil,  that  of  lavender  excepted,  to  which  it  com¬ 
municates  its  colour.  Geoffroy  and  others  take  notice, 
that  the  Brazil  woods  are  fometimes  fubftituted  for  red 
faunders  ;  and  the  college  of  Bruffels  are  in  doubt  whe¬ 
ther  all  that  is  fold  among  them  for  faunders  be  not 
really  a  wood  of  that  kind.  According  to  the  account 
which  they  have  given,  their  faunders  is  certainly  the 
Brazil  wood  ;  the  diftinguiftiing  charader  of  which  is, 
that  it  imparts  its  colour  to  water. 

PTEROCOCEUS,  in  botany,  is  a  fpecies  of  the 
genus  Calligonum.  See  Calligonum. 

PTERONIA,  in  botany:  A  genus  of  the  polyga- 
mia  equalis  order,  belonging  to  the  fyngenefia  clats  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
49th  order,  Comp  ft a.  The  receptacle  is  full  of  mul¬ 
tipartite  briftles  ;  the  pappus  a  little  plumy  ;  the  calyx 
imbricated. 

PTEROSPERMUM,  in  botany:  A  genus  of  the 
polyandria  order,  belonging  to  the  monodelphia  clafs 
of  plants  ;  and  in  the  natural  method  ranking  under  the 
37th  order,  Columnifera .  The  calyx  is  quinquepartite ; 
the  corolla  confifts  of  five  oblong  fpreadiag  petals.  The 
filaments  are  about  15,  which  unite  towards  the  bafe  . 
into  a  tube.  The  ftyle  is  cylindrical ;  the  capfule  is  oval, 
woody,  and  quinquelocular,  each  of  which  are  bivalved, 
containing  many  oblong,  compreffed,  and  winged  feeds. 
There  is  only  one  fpecies,  viz.  the  Pentapetes ,  a  native 
of  the  Eaft  Indies  ;  the  wood  of  which  is  very  hard, 
and  very  like  that  of  the  liolly-tree. 

PTINUS,  a  genus  of  infeds  belonging  to  the  order 
of  coleoptera.  The  antennae  are  filiform  :  The  laft^or 
exterior  articulations  are  longer  than  the  others  :  The 
thorax  is  nearly  round,  without  a  margin,  into  which 
the  head  is  drawn  back  or  received  :  The  feet  are 
made  for  leaping.  The  moft  remarkable  fpecies  are, 

1.  The  pedinicornis.  This  is  produced  from  a  worm 
that  lodges  in  wood  and  the  trunks  of  trees,  fuch  as 
the  willow,  where  it  makes  deep  round  holes,  turns  to 
a  winged  infed,  takes  flight,  and  roofts  upon  flowers. 
It  is  diftinguilhed  by  its  antenme  pedinated  on  one 
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fide,  whence  it  has  the  name  of  feathered.  The  elytra 
and  thorax  are  of  a  deep  clay-coloured  brown,  the  an¬ 
tennae  and  legs  are  of  a  pale  brown. 

2.  The  pertinax.  The  form  of  this  infed  refembles 
the  preceding  one,  faving  that  its  antennae  are  filiform. 
It  is  all  over  of  a  deep  blackifh  brown  colour  refem- 
blmg  foot.  It  attacks  houfehold-furnitnre,  clothes, 
furs,  and  efpecially  animals  dried  and  preferved  in  col¬ 
lections  of  natural  hiflory,  where  it  makes  great  havock. 
When  caught,  this  infed  bends  its  legs,  draws  back 
its  head,  and  lies  as  if  it  was  de&d  til’  it  thinks  itfelf 
out  of  danger.  It  cannot  be  forced  out  of  this  flatc  of 
inadion  either  by  pricking  or  tearing  :  nothing  but  a 
ftrong  degree  of  heat  can  oblige  it  to  refume  its  mo¬ 
tion  and  run  away.  There  are  many  beautiful  varieties 
of  this  genus  ;  but  they  in  general  efcape  oUr  attention 
by  their  minutenefs,  and  living  among  hay,  dried 
leaves,  and  divers  other  dully  matters,  where  they  Un¬ 
dergo  their  metamorphofes.  The  larvae  of  fome  are 
found  in  trunks  of  decayed  trees,  in  old  tables,  chairs, 
See.  See  Plate  CCCCXVI. 

PTISAN,  is  properly  barley  decorticated,  or  de* 
prived  of  its  hulls,  by  beating  in  a  mortar,  as  was  the 
ancient  pradice  ;  though  the  cooling  potion  obtained 
by  boiling  fuch  barley  in  water,  and  afterwards  fweet- 
ening  the  liquor  with  liquorice-root,  is  what  at  prefent 
goes  by  the  name  of  ptifan  ;  and  to  render  it  laxative, 
fome  add  a  little  fena  or  other  ingredient  of  the  fame 
intention, 

PTOLEMAIC  Syjlem  of  Aflronomy ,  is  that  in¬ 
vented  by  Claudius  Ptolemaeus  See  Ptolemy  (Clau¬ 
dius). 

PTOLEMAIS,  (anc.  geog.)  ;  the  port  of  Arfinoe, 
fituated  on  the  well-  branch  of  the  Nile,  which  concurs 
to  form  the  illand  called  Nomos  Heracleotes,  to  the 
fouth  of  the  vertex  of  the  Delta. 

Ptolemais,  (Strabo)  ;  the  large#  and  moll  confi- 
derablc  town  of  the  Thebais,  or  Higher  Egypt,  and 
in  nothing  Ihort  of  Memphis ;  governed  in  the  man* 
ner  of  a  Greek  republic  ;  fituated  on  the  well  fide  of 
the  Nile,  almoll  oppofite  to  Coptos.  This  town, 
which  was  built  by  Ptolemy  Philadelplius,  is  now 
known  by  the  name  of  Ptolorneteu  The  walls  and  gates 
are  Hill  entire,  and  there  are  a  vail  number  of  Greek  in- 
feriptions,  but  only  a  few  columns  of  the  portico  re- 
'main.  There  is  likewife  an  Ionic  temple,  done  in  the 
moll  ancient  manner  of  executing  that  order,  of  which 
Mr  Bruce  took  a  drawing,  which  is  preferred  in  the 
king's  colledion.-— Another,  of  Cyrenaica,  anciently 
called  Barce. — A  third  of  the  Troglodytica,  furnamed 
Epltherasy  from  the  chace  of  wild  beafts,  as  elephants  •: 
lying  in  the  fame  parallel  with  Mcroc  (Strabo)  ;  on  the 
Arabian  gulf  (Pliny)  ;  4820  lladia  to  the  fouth  of 
Berenice.- — A  fourth,  of  Galilee,  anciently  called  Acat 
or  Aeon  ;  made  a  Roman  colony  under  the  emperor 
Claudius  (Pliny) . — A  fifth  of  Pamphylia  $  fituated  near 
the  river  Melas,  on  the  borders  of  Cilicia  Afpera. 

PTOLEMY  (Soter,  or  Lagus),  king  of  Egypt,  a 
renowned  warrior,  and  an  excellent  prince  :  he  efla- 
blilhed  an  academy  at  Alexandria,  and  was  himfelf  a 
man  of  letters,  Died  284  B.  C.  aged  92. 

Ptolemy  (Philadelplius),  his  fecond  fon,  fuccceded 
him  to  the  exclufion  of  Ptolemy  CeraUnUs.  He  was  re¬ 
nowned  as  a  conqueror,  but  mote  revered  for  his  great  yir- 
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tues  and  political  abilities.  He  eflablifned  and  augmented 
the  famous  Alexandrian  library,  which  had  been  be- 
gun  by  his  father.  He  greatly  increafed  the  commerce 
o  Lgypt,  and  granted  confiderable  privileges  to  the 
Jews,  from  whom  he  obtained  a  copy  of  the  Old  Te- 
llament,  which  he  caufed  to  be  tranfiated  into  Greek, 
and  depolited  in  Ins  library.  This  is  fuppofed  to  have 
been  the  verfion  called  the  Septuafmt.  He  died  24.6 
years  B.C.  aged  64. 

Ptolemy  (Ceraunus),  the  elder  brother,  fled  to 
oeleucus  king  of  Macedon,  who  received  him  hofpi- 
tably.  in  return  for  which  he  affaflinated  him,  and 
ufurped  his  crown.  He  then  invited  Arfipoe,  who 
was  his  widow  and  his  own  filler,  to  fhare  the  govern* 
ment  with  him ;  hut  as  foon  as  he  got  her  in  his  pow¬ 
er,  he  murdered  her  and  her  children.  He  was  at 
length  defeated,  killed,  and  torn  limb  from  limb  by 
the  Gauls,  279  B.  C. 

Ptolemy  (Claudius),  a  celebrated  mathematician 
and  ailrologer,  wa3  bom  at  Pelufinm,  and  furnamed 
by  the  Greeks  Mojl  Divine  and  Mojl  Wife.  He  flou.- 
riihed  at  Alexandria  in  the  fecond  century,  under  thd 
reigns  of  Adrian  and  Marcus  Aurelius,  about  the 
138th  year  before  the  Chriflian  era.  There  are  flill 
extant  his  Geography,  and  feveral  learned  works  on 
aflronomy.  The  principal  of  which  are,  I .  The  Alma- 
gel l;  2.  De  Judiciis  Ajlrologicis;  Planifpharium.  His 
fyflem  of  the  world  was  for  many  years  adopted  bf 
the  philosophers  and  aftronomers ;  but  the  learned  have 
reje&ed  it  for  the  fyflem  of  Copernicus.  See  Astro¬ 
nomy,  n°  1 6. 

PTYALISM,  in  medicine,  a  falivation,  or  frequent 
and  copious  difeharge  of  faliva.  The  word  is  Greek, 
formed  from  ?frvu  “  to  fpit.” 

PUBERTY,  denotes  the  age  at  which  a  perfon  is 
capable  of  procreating  or  begetting  children.  See  Man, 
nQ  13 — 18. 

Puberty,  in  law,  is  fixed  at  the  age  of  12  in  fe¬ 
males,  and  14  in  males  5  after  which  they  are  rec¬ 
koned  to  be  fit  for  marriage.  But  as  to  crimes  and 
punifhments,  the  age  of  puberty  is  fixed  at  14  in  both 
fexes. 

PUBES,  in  anatomy,  denotes  the  middle  part  of  the 
hypogaflric  region  in  men  or  women,  lying  between 
the  two  inguina  or  groins. 

Section  of  the  Pubes.  See  Midwifery  and  Sigaul - 
tjan  Operation. 

Pubes,  in  botany,  the  hair  or  down  on  the  leaves 
of  fome  plants.  See  Hair. 

PUBLICAN,  among  the  Romans,  one  who  farm¬ 
ed  the  taxes  and  public  revenues. 

PUBLICATION,  the  art  of  making  a  thing  known 
to  the  world,  the  fame  with  promulgation. 

PUBLIUS  Syr  us,  a  Syrian  mimic  poet,  who  fiou- 
riflied  about  44  years  before  Chrifl.  He  Was  original¬ 
ly  a  fiave  fold  to  a  Roman  patrician,  called  Domitius9 
who  brought  him  up  with  great  attention,  and  gave 
him  his  freedom  when  of  age.  He  gained  the  efleem  of 
the  mofl  powerful  men  at  Rome,  and  reckoned  J.  Csefar 
among  his  patrons.  He  foon  eclipfed  the  poet  Laberi- 
11s,  wliofe  burlefque  compofitions  were  in  general  efleem. 
There  remains  of  Publius,  a  collection  of  moral  fen- 
tences,  written  in  iambics,  and  placed  in  alphabetical 
order. 
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Fueercn  Oak  PUCE  RON,  a  name  given  by  naturalifts  to  a  very 

Puffin  dor  f  remar^a^e  fpecies  of  animal  of  the  puceron  kind.  They 
v  hurv  themfelves  in  the  clefts  of  the  oak  and  fome  other 

trees,  and  getting  into  the  crevices,  where  the  bark  is 
a  little  feparated  from  the  wood,  they  there  live  at  eafe, 
and  feed  to  their  fill,  without  being  expofed  to  their 
common  enemies.  They  are  larger  than  the  other  pu- 
cerons,  the  winged  ones  being  nearly  as  large  as  a  com¬ 
mon  houfe  fly;  and  thofe  without  wings  are  alfo  larger 
than  any  other  fpecies  of  the  fame  genus.  The  wing¬ 
ed  ones  arc  black,  and  the  others  of  a  coffee  colour. 
Their  trunk  is  twice  the  length  of  their  bodies,  and, 
when  walking,  it  is  carried  ftraight  along  the  belly,  trail¬ 
ing  behind  it  with  the  point  up.  When  the  creature 
has  a  mind  to  fuck  a  part  of  the  tree  that  is  juft  before 
it,  it  draws  up,  and  fhortens  the  trunk,  till  it  brings  it 
to  a  proper  length  and  direction  ;  but  when  it  fucks 
in  the  common  way,  it  crawls  upon  the  inner  furface  of 
the  bark,  and  the  turned  up  end  of  the  trunk,  which 
refembles  a  tail,  fixes  itfelf  againft  the  wood  that  is  be¬ 
hind  it,  or  contiguous  to  its  back,  and  fucks  there.  The 
extremity  of  this  trunk  holds  fo  faft  by  the  wood,  that 
when  it  is  pulled  away,  it  frequently  brings  a  fmall  piece 
of  the  wood  away  with  it. 

The  ants  are  as  fond  of  thefe  as  of  the  other  fpecies 
of  pucerons,  and  that  for  the  fame  reafon,  not  feeding 
upon  them,  but  on  their  dung,  which  is  a  liquid  mat¬ 
ter  of  a  fweet  tafte,  and  is  the  natural  juice  of  the  tree, 
very  little  altered.  Thefe  creatures  are  the  fureft 
guides  where  to  find  this  fpecies  of  puceron  ;  for  if  we 
at  any  time  fee  a  number  of  thefe  crawling  up  an  oak 
to  a  certain  part,  and  there  creeping  into  the  clefts  of 
the  bark,  we  may  be  allured  that  in  that  place  there 
are  quantities  of  thefe  oak  pucerons.  The  ants  are  fo 
extremely  fond  of  the  juices  of  the  tree,  when  prepared 
for  them  by  pafling  through  the  body  of  this  animal* 
that  when  the  puceron  has  a  drop  not  yet  evacuated,  but 
hanging  only  in  part  out  at  the  paffage,  an  ant  will  of¬ 
ten  fei2e  on  it  there. 

Pucerons,  Vine-fretters,  or  Plant-lice .  See  Aphis. 

PUDENDA,  the  parts  of  generation  in  both  fexes. 
See  Anatomy,  n°  107  and  108. 

PUERILITY,  in  difeourfe,  is  defined  by  Longinus 
to  be  a  thought  which,  by  being  too  far  fetched,  be¬ 
comes  flat  and  infipid.  Puerility,  he  adds,  is  the  com¬ 
mon  fault  of  thofe  who  affe&  to  fay  notliing  but  what 
is  brilliant  and  extraordinary. 

PUFFENDORF  (Samuel  de)  was  born  in  1631 
at  Fleh,  a  little  village  in  Mifnia,  a  province  in  Up¬ 
per  Saxony  ;  and  was  fon  of  Elias  Puffendorf,  minifter 
of  that  place.  After  having  made  great  progrefs  in 
the  fciences  at  Leipfic,  he  turned  his  thoughts  to  the 
ftudy  of  the  public  law,  which  in  Germany  confifts  of 
the  knowledge  of  the  rights,  of  the  empire  over  the 
princes  and  ftates  of  which  it  is  compofed,  and  thofe 
of  the  princes  and  ftates  with  refpe£t  to  each  other. 
Tut  though  he  ufed  his  utmoft  efforts  to  diftinguifh  him- 
felf,  he  defpifed  thofe  pompous  titles  which  are  fo  much 
fought  for  at  univerfities,  and  never  would  take  the  de¬ 
gree,  of  dodlor.  He  accepted  the  place  of  governor  to 
the  fon  of  Mr  Coyet,  a  Swedifh  nobleman,  who  was 
then  ambaflador  from  Sweden  to  the  court  of  Den¬ 
mark.  For  this  purpofe  he  went  to  Copenhagen,  but 
continued  not  long  at  eafe  there  \  for  the  war  being  rc- 
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newed  fome  time  after  between  Denmark  and  Sweden,  Puffendorfl 
he  was  feized  with  the  whole  family  of  the  ambaflador. 

During  his  confinement,  which  lafted  eight  months,  as 
he  had  no  books,  and  was  allowed  to  fee  no  perfon, 
he  am  ufed  hirrjelf  by  meditating  on  what  he  read  in 
Grotius’s  treatife  De  Jure  Belli  el  Pacts ,  and  the 
political  writings  of  Mr  Hobbes.  Out  of  thefe  he 
drew  up  a  fhort  fyftem,  to  which  he  added  feme 
thoughts  of  his  own,  and  publifhed  it  at  the  Hague  in 
1660,  under  the  title  of  Element a  Jur  if  prudently  Uni- 
ver/alis.  This  recommended  him  to  the  elector  Pala¬ 
tine,  who  invited  him  to  the  univerfity  of  Heidelberg, 
where  he  founded  in  his  favour  a  profeflorfliip  of  the 
law  of  nature  and  nations,  which  was  the  firft  of  that 
kind  eftabliflied  in  Germany.  Puffendorf  remained  at 
Heidelberg  till  1673,  when  Charles  XI.  of  Sweden 
gave  him  an  invitation  to  be  profeffor  of  the  law  of 
nature  and  nations  at  Lunden ;  which  place  the  ele&or 
Palatine  relu&antly  allowed  him  to  accept.  He  went 
thither  the  fame  year  ;  and  after  that  time  his  reputation 
greatly  increafed.  Some  years  after,  the  king  of  Swe¬ 
den  fent  for  him  to  Stockholm,  and  made  him  his  hifto- 
riographer,  and  one  of  his  coiinfellors.  In  1688,  the 
elector  of  Brandenburg  obtained  the  confent  of  his 
Swedifh  majefty,  that  he  fhould  come  to  Berlin,  in  or¬ 
der  to  write  the  hiftory  of  the  ele&or  William  the 
Great ;  and  in  1694  made  him  a  baron.  But  he  died 
that  fame  year  of  an  inflammation  in  his  feet,  occafioned 
by  cutting  his  nails  ;  having  attained  his  grand  climac¬ 
teric.  Of  his  works,  which  are  numerous,  the  follow¬ 
ing  arc  the  principal:  1.  A  Treatife  on  the  Law  of 
Nature  and  Nations,  written  in  German  ;  of  which 
there  is  an  Englifh  tranflation  with  Barbeyrac’s  Notes. 

2.  An  Introduction  to  the  Hiftory  of  the  Principal 
States  which  at  prefent  fubfift  in  Europe ;  written  in 
German  ;  which  has  been  alfo  tranflated  into  Englifh. 

3.  The  Hiftory  of  Sweden,  from  Guftavus  Adolphus’^ 
expedition  into  Germany  to  the  abdication  of  Queen 
Chriftina.  4.  The  Hiftory  of  Charles  Guftavus,  two- 
volumes  folio,  &c. 

PUFFIN.  See  Alca,  n°  3. 

PUGET  (Peter  Paul),  one  of  the  greateft  painters 
and  fculptors  France  ever  produced,  though  but  little 
noticed  by  their  own  writers,  was  born  at  Marfeillea 
in  1623.  In  his  youth  he  was  the  difciple  of  Roman* 
an  able  fculptor ;  and  then  went  to  Italy,  where  he 
ftudied  painting  and  archite&ure.  In  painting  he  fo 
well  imitated  the  manner  of  Peter  de  Cortona,  that  this 
painter  defired  to  fee  him,  and  entered  into  a  friend¬ 
ship  with  him.  In  1657,  a  dangerous  diforder  obliged 
him  to  renounce  the  pencil,  and  devote  himfelf  to  fculp- 
ture  and  his  reputation  caufing  him  to  be  invited  to 
Paris,  he  enjoyed  a  penfion  of  1200  crowns,  as  fculp¬ 
tor  and  direClor  of  the  works  relating  to  veffels  and 
galleys.  He  died  at  Marfeilles  in  1695,  and  has  left  a 
number  of  admirable  ftatues  behind  him  both  in  France 
and  Italy. 

PUGIL,  in  phyfic,  &c.  fueh  a*  quantity  of  flowers* 
feeds,,  or  the  like,  as  may  be  taken  up  between  the 
thumb  and  two  fore-fingers.  It  is  reckoned  the  eighth 
part  of  the  manipulus  or  handful. 

PULEGIUM,  or  Penny- RoyaL  See  Mentha. 

PULEX,  the  Flea,  in  zoology,  a  genus  of  infe&s 
belonging  to  the  order  of  aptera.  It  has  two  e-es, 
a  ’ 
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ati<!  fist  feet  fitted  for  leaping ;  the  feelers  are  like 
threads  ;  the  roftrum  is  inflefted,  fetaceous,  and  armed 
%vith  a  fting  ;  and  the  belly  is  compreffed. 

The  generation  of  this  familiar  vermin  affords  fome- 
thmg  very  curious,  firft  difcovered  by  Sig.  Diaciento 
Ceftore.  Fleas  bring  forth  eggs,  or  nits,  which  they 
depofit  on  animals  that  afford  them  a  proper  food  :  thefe 
eggs  being  very  round  and  fmooth,  ufually  flip  firaffht 
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tmns  may  be  obferved,  and  particularly  their  wav  of 

coupling,  which  is  performed  tail  to  tail ;  the  female 
which  is  mnrb  th,.  _ ’  ,  „.ale> 
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down  ;  unlefs  detained  by  the  piles,  or  other  inequali 
ties,  of  the  clothes,  hairs,  &c.  Of  thefe  eggs  are 
hatched  white  worms,  of  a  finning  pearl  colour,  which 
feed  on  the  feutfy  fubftance  of  the  cuticle,  the  downy 
matter  gathered  in  the  piles  of  clothes,  or  other  the 
like  fub dances.  In  a  fortnight  they  come  to  a  tolerable 
fize,  and  are  very  lively  and  active ;  and,  if  at  any 
time  dilturbed,  they  fuddeuly  roll  themfelves  into  a 
kind  of  ball.  Soon  after  this,  they  come  to  creep,  af¬ 
ter  the  manner  of  filk-worms,  with  a  very  fwift  motion. 
When  arrived  at  their  ftze,  they  hide  themfelves  as 
much  as  poffible,*  and  fpin  a  filken  thread  out  of  their 
mouth,  wherewith  they  form  themfelves  a  fmall  round 
bag,  ©r  cafe,  white  within  as  paper,  but  without  al¬ 
ways  dirty,  and  fouled  with  dull.  Here,  after  a  fort¬ 
night's  reft,  the  animalcule  burfts  out,  transformed  in¬ 
to  a  perfe&  flea  ;  leaving  its  exuvix  in  the  bag.  While 
it  remains  in  the  bag,  it  is  milk-white,  till  the  fecond 
day  before  its  eruption  ;  when  it  becomes  coloured, 
grows  hard,  and  gets  ftrength  ;  fo  that  upon  its  firft 
delivery  it  fprings  nimbly  away. 

The  flea,  when  examined  by  the  microfcope,  affords 
a  very  pleafing  obje&.  It  is  covered  all  over  with  black, 
hard,  and  fhelly  feales  or  plates,  which  are  curioufiy 
Jointed,  and  folded  over  one  another  in  fuch  a  manner 
as  to  comply  with  all  the  nimble  motions  of  the  crea¬ 
ture.  Thefe  feales  are  all  curioufiy  polifhed,  and  are 
befet  about  the  edges  with  fhort  fpikes  in  a  very  beau¬ 
tiful  and  regular  order.  Its  neck  is  finely  arched,  and 
much  refembles  the  tail  of  a  lobfter :  the  head  alfo  is 
very  extraordinary  ;  for  from  the  fnout-part  of  it  there- 
proceed  the  two  fore-legs,  and  between  thefe  is  placed 
the  piercer  or  fucker  with  which  it  penetrates  the  fkin 
to  get  its  food.  Its  eyes  are  very  large  and  beautiful, 
and  it  has  two  fhort  horns  or  feelers.  It  has  four  other 
legs  joined  all  at  the  breaft.  Thefe,  when  it  leaps, 
fold  fhort  one  within  another  ;  a\id  then,  exerting  their 
fpring  all  at  the  fame  inftant,  they  carry  the  creature 
to  a  furprifing  diftance.  The  legs  have  feveral  joints, 
and  are  very  hairy,  and  terminate  in  two  long  and  hook-* 
ed  (harp  claws.  The  piercer  or  fucker  of  the  flea  is 
lodged  between  its  fore-legs,  and  includes  a  couple  of 
darts  or  lancets ;  which,  after  the  piercer  has  made  an 
entrance,  are  thruft  farther  into  the  fiefh,  to  make  the 
blood  flow  from  the  adjacent  parts,  and  occafion  that 
round  red  fpot,  with  a  hole  in  the  centre  of  it,  vulgarly 
called  a  flea-bite.  This  piercer,  its  {heath  opening  fide- 
wife  and  the  two  lancets  within  it,  are  very  difficult  to 
be  feen  ;  unlefs  the  two  fore-legs,  between  which  they 
are  hid,  be  cut  off  clofe  to  the  head:  for  the  flea  rarely 
puts  out  its  piercer,  except  at  the  time  of  feeding,  but 
keeps  it  folded  inwards ;  and  the  beft  way  of  feeing 
it  is  by  cutting  off  firft  the  head,  and  then  the  fore¬ 
legs,  and  then  it  is  ufually  feen  thruft  out  in  convulfions. 

By  keeping  fleas  in  a  glafs  tube  corked  up  at  both 
ends,  but  fo  as  to  admit  frefh  air,  their  feveral  ac- 


__  \c  rc,h  thr  larSer>  landing  on  the  male.  They 
ma>  alfo  be  thus  feen  to  lay  their  eggs,  not  all  at  once^ 

whlh  °r  MV11  arda>'’  for  fe'reral  daP  fucceffively* 
fivelv;ngth3  7  te  f™'?3  found  t0  hatch  fuccef- 
fefted  7  famer°Rler-  The  flea  maT  «fily  be  dif- 
L!l  :n,a,dr0p,  °f  "’ater !.  and  by  this  means  the  fto- 
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?vhh  th  -ery  PfmIy’  33  alfo  their  telles  and  penis, 
with  the  veins  and  arteries,  though  minute  beyond  all 
conception.  Mr  Lieuwenhoek  affirms  alfo,  that  he  has 
feen  innumerable  animalcules,  fhaped  like  ferpents,  in 
the  femen  mafculuium  of  a  flea.  This  blood-thirfty  in- 
iedt,  which  fattens  at  the  expence  of  the  human  fpecies, 
prefersthe  more  delicate  (kin  of  women;  but  prvy 
neither  upon  epileptic  perfons,  nor  upon  the  dead  or  /!%’, Sc 

r!uS'  TV  °T  t0rneLc  the  fur  of  do?s>  cats,  and 
tT  11  Jhe!’etts,  °f,  nvei'bvallows  are  fometimes  plea- 
tifully  ftored  with  them.  * 

Fleas  are  apterous ;  walk  but  little,-  but  leap  to  a 
height  equal  to  200  times  that  of  their  own  body. 

I  his  amazing  motion  is  performed  by  means  of  the  cla- 
iticity  of  their  feet,  the  articulations  of  which  are  fo 
many  formgs.  Thus  it  eludes,  with  furprifing  agility, 
the  purfuit  of  the  perfon  on  whom  it  riots. — Amon^ 
the  memorabilia  of  fleas,  one,  they  fay,  has  been  feen 
to  draw  a  fmall  filver  piece  of  ordnance  to  which  it 
Was  fattened,  the  firing  of  the  gun  nowife  daunting  its 
intrepidity.  The  owner  carried  it  about  in  a  litttle 
box  lined  with  velvet,  every  now  and  then  placing  it 
on  her  arm  to  let  it  feed;  but  winter  put  an  end  to 
the  being  of  this  martial  flea.  Another  flea  that  be¬ 
came  flave  to  an  Engliffiman,  had,  for  its  daily  and 
eafy  talk,  to  drag  its  golden  chain  and  padlock,  of  the 
weight  of  one  grain.  A  third  flea  ferved  as  a  thrill- 
horfe  to  an  Englifh  artift,  who  had  made  an  ivory 
coach  and  fix,  that  carried  a  coachman  with  his  dog 
between  his  legs,  a  poftilion,  two  footmen,  and  four 
infide  riders.  At  Surat  fleas,  bugs,  and  other  voraci¬ 
ous  vermin,  are  in  fo  great  veneration,  that  they  have 
an  hofpital  endowed,  where  every  night  a  poor  fellow, 
for  hire,  fuffers  himfelf  to  be  preyed  upon.  He  is 
faftened  naked  on  a  bed,  when  the  feaft  begins  at  his 
expence.  In  Turkey  there  is  a  fimilar  foundation  for 
decayed  dogs;  an  inftitution  lefs  ridiculous  than  the 
other.  Mercurial  ointment,  brimftone,  a  fumigation 
with  the  leaves  of  penny-royal,  or  frdli-gathered  leaves 
of  that  plant  fewed  up  in  a  bag,  and  laid  in  the  bed,  are 
remedies  pointed  out  as  deftruSive  of  fleas. 

Pu lex- Arbor eus,  in  natural  hiftory,  the  name  given 
by  Mr  Reaumur  to  a  very  large  genus  of  fmall  animals. 

They  are  a  kind  of  half-winged  creatures :  they  have 
granulated  antennx  ;  and  fome  of  them,  in  their  moft 
perfe&  ftate,  have  complete  wings.  Thefe  are  diftin- 
guifhed  from  the  others  by  the  name  of  mufea-pulex  or 
the  winged- pulex. 

The  feveral  fpecies  of  thefe  creatures  are  of  different 
colours  :  fome  are  brown,  others  yellow  ;  but  the  moft 
frequent  are  green.  They  all  feed  upon  the  leaves  of 
trees,  which  become  withered  and  curled  up  on  their 
eroding  them ;  and  they  are  fo  common,^  that  where- 
ever  a  leaf  of  a  tree  is  found  curled  up,  or  of  a  diffe¬ 
rent  form  from  the  others,  it  is  highly  probable  thefe 
4  M  2  animals 
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animals  are  on  it,  or  that  it  is  their  work. 


*  Reaumur^ 
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trees  the  willow  and  the  rofe  are  the  moft  infedted  by 
them;  and  among  plants,  the  bean  and  the  poppy. 
They  live  a  focial  life,  multitudes  of  males  and  females 
being  found  together.  The  females  are  eafily  diftin- 
guifhed  from  the  males,  by  their  being  thicker  in  the 
body,  and  having  larger  bellies. 

It  is  very  wonderful,  that  of  all  the  known  animals 
of  the  winged  kind,  thefe  are  the  only  ones  which  arc 
viviparous.  This  is  eafily  feen  beyond  a  poffibility  of 
doubt ;  for,  on  examining  a  clutter  of  them  together, 
it  is  a  common  thing  to  fee,  by  the  help  of  a  fmall 
magnifier,  a  female  in  the  adt  of  parturition  ;  and  the 
author*  of  this  account  frequently  faw  the  young  pulex 
protruded  out,  from  a  paffage  near  the  anus  of  the 
female,  perfectly  formed.  He  had  fufpedted  this 
from  the  total  want  of  eggs  among  fo  numerous  a  tribe 
of  animals,  and  from  their  remarkably  fpeedy  propaga¬ 
tion,  and  was  thus  convinced  of  it  by  ocular  demonttra- 
tion. 

They  are  armed  with  a  tender  and  flexile  probofcis ; 
with  which  they  feize  hold  of  the  young  {hoots  of  the 
tree  they  live  upon,  twitting  the  probofcis  round  it. 
Thefe  creatures  are  always  feen  naked  and  expofed, 
Handing  on  the  outfide  of  the  ftalks  and  leaves,  and 
fucking  in  their  juices  for  nourifhment  With  their  pro¬ 
bofcis.  But  there  is  another  fpecies  of  them,  which 
are  alike  viviparous,  and  agree  with  them  in  all  re- 
fpedts  except  in  their  manner  of  living.  Thefe  get 
into  the  inner  fubftance  of  the  leaves,  like  the  worms 
called  afcarules ;  and  feed  on  the  parenchyma,  being  de¬ 
fended  from  all  injuries  by  living  between  the  integu¬ 
ments.  In  this  cafe,  the  leaves  they  bury  themfelves 
in  become  fcabrous  and  deformed,  and  produce  a  fort 
of  galls  :  fo  that  Malpighi  erred  in  fuppofing  all  the 
galls  of  trees  to  be  produced  by  the  animals  hatched  of 
the  eggs  of  ichneumon  flies ;  fince  thefe  animals,  which 
are  viviparous,  and  are  of  a  very  different  kind  from 
the  worms  of  the  ichneumon  flies,  equally  produce  them. 
A  female  of  the  fpecies  here  treated  of  has  been  feen 
to  bring  forth  feven  young  ones  in  a  day :  and  thus 
from  refiding  alone  in  the  tubercles  which  (he  had  form¬ 
ed  on  a  leaf,  fhe  in  a  little  time  becomes  the  mother 
of  a  numerous  family  ;  each  of  which  raifes  its  own  tu¬ 
mour  or  gall  on  the  leaf,  which  at  firtt  are  fmall  and 
round,  and  of  a  beautiful  red  like  kermes. 

Such  of  thefe  as  are  of  the  male  fpecies  have  a  cer¬ 
tain  time  of  rett,  in  which  they  lie  buried  in  a  filky 
matter,  and  afterwards  become  winged,  flying  nimbly 
about ;  whereas  the  females  never  are  able  to  fly,  but 
remain  always  half-winged.  It  is  to  be  obferved,  how¬ 
ever,  that  there  is  a  different  fpecies  of  winged  infers 
frequently  found  flying  about  the  female  pulices,  as 
well  as  their  own  males  ;  fo  that  all  the  fmall-winged 
infe&s  about  them  are  not  to  be  thought  of  their  own 
fpecies.  Thefe  do  not  greatly  differ  in  figure  ;  but  the 
one  are  harmlefs,  and  the  others  have  flings,  and  hurt 
any  part  of  the  body  on  which  they  fix. 

Pulex  Aquaticus  auftorum  ( monoculvs  pulex  of  Lin¬ 
naeus),  in  entymology,  is  a  fpecies  of  the  genus  Mono- 
cuius,  which  fee.  It  is  a  moft  curious  infect  of. the 
fize  of  a  flea,  and  has  been  noticed  by  many  writers 
who  have  examined  its  parts  with  accuracy,  and  is  that 
which,  uniting  together  in  vaft  numbers,  occafions  the 
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Among  beautiful  red  patches  which  may  be  obferved  in  a  dry 
fummer  feafon  on  ftagnant  waters,  giving  rife  to  re-  ' 
ports  of  water  being  turned  to  blood,  and  in  the  minds 
of  the  lefs  informed  thought  to  portend  dire  events. 
The  other  fpecies  of  the  fame  genus  collect  on  waters 
in  a  fimilar  way,  and  occafion  a  fimilar  appearance,  as 
has  been  mentioned  under  the  generic  name,  to  which 
we  refer  our  readers.  See  alfo  Swammerdam’s  Book  of 
Nature ,  p.  39.  ;  Baker’s  Employment  for  the  Microfcopey 
p.  302. ;  Schaeffer’ s  Icon .  Inf  ;  Sultz.  Inf  p.  30  ;  De 
Seer’s  Inf  vol.  7.  &c.  where  there  are  alfo  excellent  fi¬ 
gures  of  it.  We  have  given  a  figure  of  it  magnified  and 
drawn  from  life :  The  outward  form  of  the  body, 
Swammerdam  fays,  is  a  kind  of  fquare ;  under  the 
eye  there  is  a  fharp  beak  ;  on  the  breaft  are  a  kind  of 
arms  divided  into  branches  like  the  boughs  of  trees, 
and  in  the  abdomen  there  is  a  tranfpareut  fubftance 
with  the  legs  and  tail,  and  in  the  hinder  part  of  the 
body,  its  legs  appear  placed  as  it  were  on  the  middle 
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of  the  back :  The  eyes  are  almofl  clofe  together,  and 
are  reticulated  ;  the  beak  is  tranfparent. 

It  appears  that  infedts  of  this  tribe  are  enabled  to 
bear  the  extremes  of  heat  and  cold  :  for  Ray,  in  his  Hif- 
toria  Injeflorum ,  p.  41.  obferves,  that  the  pulex  fluviati" 

Its  was  met  with  by  Mr  Willoughby  in  a  hot  bath 
near  Vicenza  in  Italy,  the  temperature  of  which  was. 
fucli  as  to  prevent  any  other  living  therein  ;  and,  on 
the  contrary,  O.  Fabricius,  in  his  Fauna  Grcenlandiay 
p.  264.  mentions  the  circumftance  of  the  monoculus  pulex 
being  frequently  found  under  the  ice  in  the  ftagnant: 
waters  of  Greenland. 

The  chego,  or  pulex  minimus ,  cutem  penetrans ,  A* 
mericanus  of  Catefby,  is  a  .very  fmall  animal  found 
in  warm  climates.  It  is  a  very  troublefome  infedt, 
efpecially  to  negroes  and  fuch  as  are  flovenly  or  go 
barefooted.  They  penetrate  the  fkin,  under  which  they 
lay  a  bunch  of  eggs,  which  fwejl  to  the  bignefs  of  a 
fmall  pea  or  tare.  They  are  exceedingly  painful ;  and 
unlefs  great  care  is  ufed  in  taking  them  out^  they  are  dan¬ 
gerous.  It  is  about  one-fourth  the  fize  of  a  common  piat€s 
flea  ;  the  figure  is  confiderably  magnified.  From  the ccccxvt; 
mouth  iffues  a  hollow  tube  like  that  of  a  common 
flea,  between  a  pair  of  antennae.  It  has  fix  jointed 
legs,  and  fomething  like  a  tail.  Under  it  is  one  of  its 
eggs,  which  is  fcarcely  vifible  to  the  naked  eye.  Thefe 
animals  are  a  great  rmifance  to  moft  parts  of  America 
between  the  tropics.  See  Sir  Hans  Sloane’s  tiijlory  of 
Jamaica ,  Introd.  p.  cxxiv,  and  vol.  ii.  p.  191,  192. 

PuLEX-Eaters ,  a  name  given  by  naturalifts  to  a  fort, 
of  worms  frequently  found  on  the  leaves  of  trees,  where 
they  devour  the  animals  called  pulices  arborei. . 

Of  thefe  there  are  feveral  fpecies,  which  owe  their 
origin  to  the  eggs  of  different  creatures  y  for  there  are 
none  of  them  in  their  ultimate  ftate  in  this  their  time 
of  feeding.  According  to  the  different  animals  whofa 
eggs  they  are  hatched  from,  thefe  are  of  different  form 
and  ftrudture.  Some  are  hexapodes,  or  endued  with  fix 
feet;  thefe  belong  to  the  beetle-tribe,  and  finally  change 
into  beetles  like  the  parcel  animal  from  whofe  eggs 
they  fpmng.  Others  have  no>  legs,  and  are  produced 
from  the  eggs  of  flies  of  various  kinds.  And,  finally. 

Others  are  genuine  caterpillars,  though  fmall;  but  thefe 
are  the  moft  rare  of  all. 

The  .two  general  kinds  are  the  hexapodes,  or  beetle- 

worms  % 
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worms  ;  and  the  apodes,  or  fly- worms.  The  fly  which  of  motion, 
gives  origin  to  the  iaft  of  thefe  is  a  four- winged  one ; 
and  takes  care  always  to  depofit  her  eggs  in  a  place 
where  there  are  plenty  of  the  pulices,  ufually  on  the 
ftalk  or  young  branches  of  a  tree  in  the  midft  of  large 
families  of  them.  The  worm,  as  foon  as  hatched,  finds 
itfelf  in  the  midft  of  abundance  of  food,  preying  at 
pleafure  on  thefe  animals,  which  are  wholly  defence- 
lefs.  The  ilalks  of  the  elder  and  woodbine*  are  fre¬ 
quently  found  covered  over  with  thefe  pulices  ;  and 
among  them  there  may  ufually  be  found  one  or  more 
of  thefe  deftroyers  feeding  at  will,  fucking  in  the  juices 
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from  their  bodies,  and  then  throwing  away  the  dry 
fkins.  Befides  the  worms  of  this  four-winged  fly,  there 
is  one  of  a  two-winged  wafp-fty,  very  deftrutlive  of 
thefe  animals. 

PULLEY,  in  mechanics,  one  of  the  five  mechanical 
powers.  See  M b  c  h  a  n  1  c  s ,  p.  739. 

PULMO,  the  Lungs,  in  Anatomy.  See  there, 
n°  1 17. 

PULMONARIA,  Lungwort  :  A  genus  of  the 
monogynia  order,.  belonging  to  the  pentandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
41ft  order,  A f pert  folia.  The  corolla  is  funnel-fhaped, 
with  its  throat  pervious  ;  the  calyx  is  prifmatic  and 
pentagonal.  There  are  feveral  fpecies  ;  of  which  the 
moll  remarkable  is  the  officinalis,  common  fpotted  lung¬ 
wort,  or  Jerufalem  cowflip.  This  is  a  native  of  woods 
and  fhady  places  in  Italy  and  Germany,  but  has  been 
cultivated  in  Britain  for  medicinal  ufe.  The  leaves  are 
of  a  green  colour,  fpotted  with  white  ;  and  of  a  ran. 
eilaginous  talle,  without  any  finell.  They  are  recom¬ 
mended  in  phthifls,  ulcers  of  the  lungs,  &c.  but  their 
virtues  In  thefe  difeafes  are  not  warranted  by  experi¬ 
ence. 

PULO  p  in  an  g.  See  PkiNCE  of  Wales's  JJland. 

PULP,  in  pharmacy,  the  flefhy  and  fucculent  parts, 
of  fruits  extracted  by  infulion  or  boiling,  and  pafled 
through  a  lieve. 

PU  LPIT,  an  elevated  place  in  a  church,  whence 
fermons  are  delivered.  The  French  give  the  fame  name 
to  a  reading-  delk. 

PULPITUM,  in  the  Grecian  and  Roman  theatres, 
was  a  place  where  the  players  performed  their  parts.  It 
was  lower  than  thefcena,  and  higher  than  the  orcheftra. 
It  nearly  anfwered  to  what  we  call  the  ftage,  as  diftiii- 
guifhed  from  the  pit  and  galleries. — Pu/pitum  was  alfo 
a  moveable  delk  or  pulpit,  from  which  difputants  pro¬ 
nounced  their  differtations,  and  authors  recited  their 
works. 

PULSE,  in  the  animal  economy,  denotes  the  beat¬ 
ing  or  throbbing  of  the  heart  and  arteries. 

No  do&rine  has  been  involved  in  more  difficulties 
than  that  of  pulfes  ;  fince,  in  giving  a  pliyflological  ac¬ 
count  of  them,  phyficians  have  efpoufed  quite  oppofite 
fentiments ;  whilft  fome  doubt  whether  the  pulfe  is 
owing  to  the  fyftole  or  diallole ;  as  alfo,  whether  the 
motion  of  the  heart  and  arteries  is  one. and  the  fame, 
for  a  moment  of  time. 

With  regard  to  motion,  the  pulfes  are  reckoned 
only  four  ;  great  and  little,  quick  and  flow.  When 
quicknefs  and  greatnefs  are  joined  together,  it  becomes 
violent;  and  when  it  is  little  and  flow  fc  is  called  a  weak 
pulfe.  They,  are  alfo  faidrto  he  frequent  and  rare ,  equal 
and  unequal ;  but  thefe  are  not  the  elTential  affedicns 


Frequency  and  quicknefs  are  often  con¬ 
founded  with  each  other.  A  pulfe  is  faid  to  be  hard 
or  Aft*  with  regard  to  the  arteiy,  according  as  it  is 
tenfe,  renitent,  and  hard,  or  flaccid,  foft,  and  lax  :  for 
the  difpofition  of  the  arteries  contributes  greatly  to  the 
change  of  the  pulfe ;  wherefore  it  fometimes  happens, 
that  the  pulfe  in  both  arms  is  not  alike,  which  is  very 
common  in  a  hemiplexy.  Add  to  thefe  a  convulfive 
pulfe,  which  does  not  proceed  from  the  blood,  but 
from  the  Hate  of  the  arteiy  ;  and  is  known  by  a  tre¬ 
mulous  fubfultory  motion,  and  the  artery  feems  to  be 
drawn  upwards  :  this,  in  acute  fevers,  is  the  fign  of 
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death  ;  and.  is  faid  to  be  the  pulfe  in  dying  perfons, 
which  is  likewife  generally  unequal  and  intermitting. 
A  great  pulfe  fhows  a  more  copious  afflux  of.  the  blood 
to  the  heart,  and  from  thence  into  the  arteries  ;  a  little 
pulie  the  contrary. 

The  pulfes  of  perfons  differ  according  to  the  large- 
nefs  of  the  heart  and  veflels,  the  quantity  and  tempe- 
ries  of  the  bloody  the  elaftic  force  of  the  canals 5  as  al¬ 
fo  with  regard  to  the  fex,  age,  feafon,  air,  motion,  food, 
fleep,  watchings,  and  paflions  of  the  mind.  The  pulfe 
is  larger  and  more  quick  in  men  than  in  women ;  in 
the  bilious  and  fanguineo-bilious,  than  in  the  phlegma¬ 
tic  and  melancholic.  Thofe  who  are  lean,  with  tenfe 
fibres  and  large  veflels,  have  a  greater  and  a  ftronger 
pulfe,  than  thofe  that  are  obefe,  with  lax  fibres  and 
fmall  veflels  ;  whence  they  are  more  healthy,  robuft, 
and  apt  for  labour.  In  children,  the  pulfe  is  quick  and 
foft ;  in  adults  greater  and  more  violent.  In  the  old, 
it  is  commonly  great,  hard,  and  flow.  Labour,  mo¬ 
tion,  and  exercife  of  the  body,  increafe  the  circulation 
of  the  blood,  the  excretions,  and  particularly  refpira- 
tion  ;  refl  renders  the  circulation  flow  and  weak ;  in- 
tenfe  fpeaking  increafes  the  circulation,  and  confequent- 
ly  renders  the  pulfe  large  and  quick.  In  watching,  the 
pulfe.  is  more  evident ;  in  fleep,  more  flow  and  languid. 
After  drinking  hot  things,  fuch  as  coffee  and  tea,  or  . 
hot  bath- waters,  as  well  as  after  meals,  the  pulfe  vi¬ 
brates  more  quick.  But  ^nothing  produces  a  greater 
change  in  the  pulfe  than  affe6lions  of  the  mind :  ia 
terror,  it  is  unequal,  fmall,  and  contra&ed ;  in  joy,  fre¬ 
quent  and  great ;  in  anger,  quick  and  hard;  in  fadnefs, 
flow,  fmall,  deep,  and  weak;  and  in  intenfe  ftudy,  lan¬ 
guid  and  weak.  With  regard  to  the  air,  when,  after  the 
predominancy  of  a  weft  or  fouth  wind,  it  becomes  north 
or  eait,  the  pulfe  is  fbonger  and  larger ;  as  alfo  when 
the  quickfilver  rifes  in  the  barometer.  But  when  the 
atmoiphere  is  denfe,  humid,  rainy,  with  a  long  fouth 
wind  ;  as  alfo  where  the  life  is  fedentary,  the  fRep 
long,  and  the  feafon  autumnal,,  the  pulfe  is  languid  and 
fmall,  and  the  perfpiration  decreaied..  In  May  It  is 
great,  and  fometimes  violent ;  in  the  middle  of  fummer, 
quick  but  weak ;  in  the  autumn,  flow,  foft,  and  weak  ; 
in  the  winter,  hard  and  great.  A  draftic  purge  and  an 
emetic  render  the  pulfe  hard,  quick,  and  weak,  with 
lofs  of  ftrength ;  chalybeates,  and  the  bark,  render  it 
great,  and  robuft,  and  the  complexion  lively;  volatiles 
amplify  and  increafe  the  pulfe  ;  acids  and  nitrous  re¬ 
medies  refrigerate  the  body,  and  appeafe  the  pulfe  ; 
opiates  and.  the  like  render  it  fmall  and  weak,  and 
deereafe  the  elafticity  of  the  folids ;  and  poilons  ren¬ 
der  it  fmall,  contra&ed,  andfflard.  When  the  quantity 
of  the  blood  is  too  great,  bleeding  raifes  the  pulie. 

Pulse,  is  alfo  ufed  ior  the  itroke  with  which  any. 

medium 
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Pu\t?rey»  medium  is  affe&ed  by  the  motion  of  light,  found,  &c,  tin,  the  method  is  this  5 


VuIyeriza-thr0U  h  Jt# 

tlon‘  , ;  Sir  Ifaac  Newton  demonftrates,  that  the  velocities 
of  the  pulfes  in  an  elaftic  fluid  medium  (whofe.  elaftici- 
ty  is  proportionable  to  its  denfity)  are  in  a  ratio  com¬ 
pounded  of  half  the  ratio  of  the  elaftic  force  directly, 
and  half  the  ratio  of  the  denfity  inverfely  ;  fo  that  in  a 
medium  whofe  elafticity  is  equal  to  its  denfity,  all  pulfes 
will  be  equally  fwift. 

■  Pulse,  in  botany,  a  term  applied  to  all  thofe  grains 
or  feeds  which  ate  gathered  with  the  hand  ;  in  contra- 
diftin&ion  to  corn,  &c.  which  are  reaped,  or  mowed  : 
or,  It  is  the  feed  of  the  leguminous  kind  of  plants,  as 
beans,  vetches,  &c.  but  is  by  feme  ufed  for  artichokes, 
alparagus,  &c. 

PULTENEY  (William),  the  famous  oppofer  of  Sir 
Robert  Walpole  in  parliament,  and  afterward  earl  of 
Bath,  was  defeended  from  one  of  the  moft  ancient  fa¬ 
milies  in  the  kingdom,  and  was  born  in  1682.  Being 
well  qualified  in  fortune,  lie  early  procured  a  feat  in  the 
houfe  of  commons,  and  diftinguifhed  himfelf  as  a  warm 
partifan  againft  Queen  Anne's  miniftry  ;  whofe  errors 
he  had  fagacity  to  deteft,  and  fpirited  eloquence  to  ex- 
pofe.  When  King  George  I.  came  to  the  throne, 
Mr  Pulteney  was  made  fecretary  at  war,  and  foorr  af* 
'ter  cofferer  to  the  king's  houfehold  ;  but  the  good  un¬ 
demanding  between  this  gentleman  and  Sir  Robert 
Walpole,  who  then  aaed  as  prime  minifter,  was  inter¬ 
rupted  in  1725,  on  a  fufpicion  that  Walpole  was  defi- 
rous  of  extending  the  limits  of  prerogative,  and  of  pro¬ 
moting  the  interefts  of  Hanover,  to  the  prejudice  of 
thofe  of  Britain.  His  oppofition  to  Sir  Robert  was 
indeed  carried  to  fuch  indiferiminate  lengths,  that  fome 
have  been  of  opinion  he  often  a&ed  againft  meafures 
beneficial  to  the  public,  merely  from  perfonal  motives. 
It  would  be  impracticable  here  to  trace  his  parliamen¬ 
tary  condua  :  fo  it  muft  fuffice  to  obferve  in  general, 
that  he  became  fo  obnoxious  to  the  crown,  that  in  1731 
the  king  called  for  the  council-book,  and  with  his  own 
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_ ... ,  Rub  a  round  wooden  box  all 

over  the  iniide  with  chalk ;  pour  a  little  of  the  melt* 
ed  metal  nimbly  into  the  box  ;  when  fhutting  the  lid, 
and  fhaking  the  box  brifkly,  the  metal  will  be  reduced 
to  powder. 

PUMEX,  the  Pumice-stone,  a  fubftance  frequent¬ 
ly  thrown  out  of  volcanoes,  though  there  are  many 
which  are  never  known  to  throw  it  out.  It  is  very  full 
of  pores  and  hlifters  ;  in  confequence  of  which  it  is 
fpecifically  very  light,9  and  refembles  the  frothy  flag 
produced  in  our  iron  furnaces.  It  is  of  two  colours, 
black  and  white  ;  the  former  being  that  which  it  has 
when  thrown  out  of  the  volcano ;  the  latter,  as  Cron- 
ftedt  conjedures,  being  perhaps  faded  and.  bleached. 
M.  Magellan  conliders  it  rather  as  a  volcanic  eje&ron 
than  a  volcanic  production ;  and  deferibes  it  as  of  a 
white,  reddifti-brown,  grey,  or  black  colour.  It  is  of  a 
rough  and  porous  confiftence,  being  made  up  of  flender 
fibres  parallel  to  each  other,  and  vary  light,  fo  that  it 
fwims  on  water.  It  ftrikes  fire  with  fteel,  though  with 
difficulty,  and  feems  originally  to  have  been  an  afbeftos 
decompofed  by  the  adlion  of  fire  ;  but,  on  obferving 
the  appearance  of  that  glaffy  flag  produced  in, the  iron- 
furnaces,  which  entirely  refembles  the  pumice-ftone, 
and  is  produced  from  the  calcareous  fluxes  ufed  to. pro¬ 
mote  the.fufion  of  the  ore.,  our  author  is  of  opinion 
that  the  formation  of  pumice  may  be  rather  attributed 
to  that  kind  of  froth  which  muft  be  formed  at  the  top 
of  the  melted  matters  in  the  volcanic  crater.  An  hun¬ 
dred  parts,  according  to  Bergman,  contain  from  6  to 
1 5  of  magnefia,  with  a  fmall  proportion  of  calcare¬ 
ous  earth,  and  the  greateft  part  fftex.  Another,  kind 
of  pumice,  which  feems  to  be  a  ferruginous  granite  al¬ 
tered  by  fire,  has  been  difeovered  by  Dolomieu  at 
Stromboli. 

Pumice-ftone  is  ufed  in  fome  mechanical  arts ;  as  for 
rubbing  and  fmoothing  the  furface  of  metals,  wood, 
pafteboard,  and  ftone  ;  for  which  it  is  well  fitted  by 
reafon  of  its  harfh  and  brittle  texture ;  thus  fcouring 
and  carrying  off  the  little  inequalities  from  the  furfaces 
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hand  {truck  out  his  name  from  the  lift  of  privy-coun-  ..  _ 

fellors  •  a  oroceeding’  that  only  ferved  to  inflame  his  juft  mentioned,  . 

refentment  and  increafe  his  popularity.  Thus  he  ftill  PUMICE-stone.  See  the  preceding  arUcle. 

continued  to  attack  the  minifter  with  a  feverity  of  do-  PUMP,  an  hydraulic  mac  line  for  raifing  water  by 

cuence  and  farcaftn  that  worfted  every  antagomft  ;  fo  meahs  of  the  preffuie  of  the  atmofpheie.  1 

tTat  Sir  Robert  was  heard  to  declare,  he  dreaded  that  It  would  be  an  entertaining  and  not  an  unmftnic  Oftha 
«an’s  tongue  more  than  another  man’s  fword.  At  tive  piece  of  information  to  learn  the  progreffive  fteps^^ 
length,  when  Walpole  found  the  place  of  prime  minifter  by  which  the  ingenuity  of  man  has  invented  Ae  van- 
no  fonder  tenable  and  refigned  in  1741,  among  other  ous  methods  of  raifing  water.  A  pump  muft  be  con- 
promotions  Mr  Pulteney  rffumed  his  place  in  fhe  pri- .  fidered  as  thelaft  ftep  of  this  progrefs.  Common  as  it 
vy-council,  and  was  created  earl  of  Bath  ;  a  title  pur-  is,  and  overlooked  even  by  the  «nous,  it  is  a  very  ab; 

,  .  .t  _ _ _ tr  offer- 


chafed  at  the  expence  of  that  popularity  which  after¬ 
ward  he  naturally  enough  afferited  to  contemn.  In 
1760,  toward  the  clofe  of  the  war,  he  publifhed  A 
Letter  to  t<wo  Great  Men ,  recommending  proper .  ar¬ 
ticles  to  be  infilled  on  in  a  treaty  of  peace  ;  which, 
though  the  writer  was  then  unknown,  was  greatly  ap¬ 
plauded,  and  went  through  feveral  impreffions.  He 
died  in  1764  ;  and  as  his  only  fon  died  before  him,  the 

title  became  extindl.  .  . 

PULVERIZATION,  the  art  of  pulverizing,  or 
reducing  a  dry  body  into  a  fine  powder;  which  is  per¬ 
formed  in  friable  bodies  by  pounding  or  beating  them 
in  a  mortar,  &c.  ;  but  to  pulverize  malleable  ones, 
ether  methods  muft  be  taken.  To  pulverize  lead,  or 


ftrufe  and  refined  invention.  Nothing  like  it  has  been 
found  in  any  of  the  rude  nations  whom  the  reftlefs  fpa- 
rit  of  the  Europeans  has  difeovered,  either  in  the  new 
continent  of  America  or  the  iflands  of  the  Pacific 
Ocean.  Nay,  it  was  unknown  in  the  cultivated  em¬ 
pire  of  China  at  the  time  of  our  arrival  there  by  fea  ; 
and  it  is  ftill  a  rarity  everywhere  in  Afia,  in  places  un¬ 
frequented  by  the  Europeans.  It  does  not  appear  to 
have  been  known  to  the  Greeks  and  Romans  in  early 
times  ;  and  perhaps  it  came  from  Alexandria,  where 
phyfical  and  mathematical  foience  was  much  cultivated 
by  the  Greek  fchool  under  the  protection  of  the  Ptole¬ 
mies.  The  performances  of  Ctefibius  and  Hero  are 
fpoken  of  by  Pliny  and  Vitruvius  as  curious  novel¬ 


ties. 
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It  is.  perhaps  not  difficult  to  trace  the  Heps  pot  defccnds  with  its 


Plate 
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tics  (a) 

by  which  thofe  mechanicians  were  led  to  the  inven¬ 
tion.  The  Egyptian  wheel  was  a  common  machine  all 
over  Alia,  and  is  ftill  in  ufe  in  the  remoteft  corners, 
'and  was  brought  by  the  Saracens  into  Spain,  where  it 
is  {till  very  common  under  its  ancient  name  noria.  The 
Daniflt  miffionaries  found  in  a  remote  village  in  the 
kingdom  of  Siam  the  immediate  offspring  of  the  noria 
( Lettres  Edifiantes  et  Curleufes.)  It  was  a  wheel  turned 
by  an  afs,  and  carrying  round,  not  a  ftring  of  earthen 
pots,  but  a  firing  of  wifps  of  hay,  which  it  drew 
through  a  wooden  trunk.  This  rude  chain-pump  was 
in  frequent  ufe  for  watering  the  rice  Helds.  It  is. 
highly  probable  that  it  is  of  great  antiquity,  although 
we  do  not  recollect  its  being  mentioned  by  any  of  the 
Greek  or  Roman  writers.  The  Arabs  and  Indians 
were  nothing  lefs  than  innovators  ;  and  we  may  fup. 
pofe  with  great  fafety,  that  what  arts  we  now  find 
among  them  tjiey  poffeffed  in  very  remote  periods. 
"Now  the  ffep  from  this  to  the  pump  is  but  ffiort,  though 
it  is  nice  and  refined  ;  and  the  forcing  pump  of  Ctefibi- 
us  is  the  eafieft  and  moil  natural. 

Let  AB  (fig.  1.)  be  the  furface  of  the  water  in  the 
well,  and  D  the  height  where  it  is  to  be  delivered.  Let 
Mibius’s  DC  be  a  long  wooden  trunk,  reaching  as  deep  under 
•amp.  water  as  poffible.  Let  the  rope  EF  be  fitted  with  its 
knot  of  bay  F.  When  it  is  ■  drawn  up  through  the 
trunk,  it  will-  bring  up  along  with  it  all  the  water  lying 
between  C  and  A,  which  will  begin  to  run  out  by  the 
fpout  D  as  foon  as  the  knot  gets  to  G,  as  far  be¬ 
low  D  as  C  is  below  A.  All  this  is  very  obvious  ; 
and  it  required  but  little  reflection  to  be  affured,  that  if 
F  was  let  down  again,  or  puflied  down,  by  a  rod  inftead 
of  a  rope,  it  would  again  perform  the  fame  office.  Here 
is  a  very  Ample  pump.  And  if  it  was  ever  put  in  prac¬ 
tice,  it  behoved  to  fhow  the  fuppoqting  power  of  the 
atmofphere,  becaufe  the  water  would  not  only  be  lifted 
by  the  knot,  but  would  even  follow  it.  The  imper¬ 
fection  of  this  pump  behoved  to  appear  at  firit  fight, 
and  to  fuggeft  its  remedy.  By  puffiing  down  the  knot 
F,  which  we  (hall  henceforward  call  the  pifton,  all  the 
force  expended  in  lifting  up  the  water  between  A  and 
G  is  thrown  away,  becaufe  it  is  again  let  down.  A 
valve  G,  at  the  bottom,  would  prevent  this.  But  then 
there  muff  be  a  paffage  made  for  the  water  by  a  lateral 
tube  KBD  (fig.  2.)  And  if  this  be  alfo  furuifhed  with 
a  valve  H,  to  prevent  its  lofing  the  water,  we  have  the 
pump  ©f  Ctefibius,  as  iketched  in  fig.  2.  The  valve  is 
the  great  refinement :  but  perhaps  even  this  had  made 
its  appearance  before  in  the  noria.  For,  in  the  more 
perfect  kinds  of  thefe  machines,  the  pots  have  a  flop 
,©r  valve  in  their  bottom,  which  hangs  open  while  the 
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mouth  downwards,  and  then  al¬ 
lows  it  to  fill  readily  in  the  ciftern  ;  whereas,  without 
the  valve,  it  would  oceafion  a  double  load  to  the  wheel. 

If  we  fuppofe  that  the  valve  had  made  its  appearance 
fo  early,  it  is  not  improbable  that  the  common  pump 
iketched  in  fig..  3.  was  as  old  as  that  of  Ctefibius.  For 
a  further  defeription  of  the  pump  of  Ctefibius  as  it  was 
ufed  by  the  ancients,  and  of  thofe  pumps  which  have 
been  deduced  from  it  and  are  now  in  common  ufe,  fee 
Hydrostatics  n°  28 — 32.  In  this  place  we  {hall  firff 
give  a  fhort  defeription  of  the  chief  varieties  of  thefe  en¬ 
gines,  confidering  them  in  their  iimpleff  form,  and  we 
{hall  explain  in  very  general  terms  their  mode  of  opera¬ 
tion.  We  fliall  then  give  a  concife  and  popular  theory 
of  their  operation,  furnifhing  principles  to  diredt  us  in 
their  conffrudtion  ;  and  we  fhall  conclude  with  the  de¬ 
feription  of  a  few  peculiarities  which  may  contribute  to 
their  improvement  or  perfection. 

b  There  are  but  two  forts  of  pumps  which  effentially 
differ ;  and  all  the  varieties  that  we  fee  are  only  modifL 
cations  of  thefe.  One  of  thefe  original  pumps  has  a  folid 
piffon  ;  the  other  has  a  pifton  with  a  perforation  and 
a  valve.  We  ufually  call  the  firff  a  forcing  pump, 
and  the  fecond  a  lifting  or  sucking  pump.  3 

Fig.  2.  is  a  fketch  of  the  farcing  pump  in  its  moff  Forcing 
fimple  form  and  fituation.  It  confifts  of  a  hollow  Cy~Pu™P  de-' 
linder  AC ca,  called  the  working  barrel,  open  at  both10 n  e  • 
ends,  and  having  a  valve  G  at  the  bottom,  opening  up¬ 
wards.  This  cylinder  is  filled  by  a  folid  piffon  EF,  co¬ 
vered  externally  with  leather  or  tow,  by  which  means  it 
fits  the  box  of  the  cylinder  exadtly,  and  allows  no  water 
to  efcatpe  by  its  fides.  There  is  a  pipe  KHD,  which  com¬ 
municates  laterally  with  this  cylinder,  and  has  a  valve  at 
fome  convenient  place  H,  as  near  as  poffible  to  its  junc¬ 
tion  with  the  cylinder.  This  valve  alfo  opens  upwards. 

This  pipe,  ufually  called  the  rising  pipe,  or  main,  ter¬ 
minates  at  the  placeD, where  the  water  muff  be  delivered.  ^ 
Now  fuppofe  this  apparatus  fet  into  the  water,  foit3  modc  0$ 
that  the  upper  end  of  the  cylinder  may  be  under  or  operation, 
even  with  the  furface  of  the  water  AB  ;  the  water 
will  open  the  valve  G,  and  after  filling  the  barrel  and 
lateral  pipe,  will  alfo  open  the  valve  H,  and  at  laff 
{land  at  an  equal  height  within  and  without.  Now 
let  the  piffon  be  put  in  at  the  top  of  the  working  bar¬ 
rel,  and  thruft  down  to  K.  It  will  pufh  the  water  be¬ 
fore  it.  This  will  ffiut  the  valve  G,  and  the  water  will 
make  its  way  through  the  valve  H,  and  fill  a  part  B  b 
of  the  rifing  pipe?  equal  to  the  internal  capacity  of  the 
working  barrel.  When  this  downward  motion  of  the 
piffon  ceafes,  the  valve  H  will  fall  down  by  its  own 
weight  and  flmt  this  paffage.  Now  let  the  pifton  be 
drawn  up  again  :  The  valve  H  hinders  the  water  in 

the 


(a)  In  the  early  Greek  writings,  it  does  not  appear  that  the  words  V.rx««,  t0 

exprefs  any  thing  like  what  we  call  a  pump.  In  all  thefe  paffeges  the  words  either  exprefs  generally  the  draw, 
ing  of  water,  or,  more  particularly,  the  drawing  it  with  a  bucket  or  fomething  finular.  a»rxo{.  which  is  the  pri¬ 
mitive,  is  a  drain,  fink,  or  receptacle  for  colleding  fcattered  water,  either  for  ufe,  or  to  get  lid  of  it !  hence  ^ 
came  to  fignify  the  fink  or  well  of  a  (hip;  and  was  fynonymous  with  our  verb  to  bale  the  boat. 

(Ody/f.  O.AJ6.  M.  41 1.  Euryp.  Hecuba,  1025).  is  the  1#/  or  bucket  with  which  water  is  d. a  . 

1  Avrxia  is  the  fervice  (generally  a  punifhment)  of  drawing  water.  ’Avt\uv,  “  to  draw  water  with  abac  e  :  11 

«.  fore  of  AriftMle’f  ■)  ~  -  "  V? 

New  Teftament,  John  in  8.  ;  iv.  7.  n.  Here  W.*c.  is  evidently  fomething  which  the  woman  brought 
along  with  her  j  probably  a  bucket  and  rope. 
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Pump.  *flie  rifing  pipe  from  returning  into  the  forking  barrel. 

,W“~'Y*-W  But  now  the  valve  G  is  opened  by  the  preflure  of  the 
external  water,  and  the  water  enters  and  fills  the  cylin¬ 
der  as  the  piffon  rifes.  When  the  piffon  has  got  to 
the  top,  let  it  be  tliruft  down  a^ain  :  The  valve  G 
will  again  be  fhut,  and  the  water  will  be  forced  through 
the  paflage  at  H,  and  rife  along  the  main,  pufhing  be¬ 
fore  it  the  water  already  there,  and  will  now  have  its 
furface  at  L.  Repeating  this  operation,  the  water 
mull  at  bit  arrive  at  D,  however  remote,  and  the  next 
ltroke  would  raife  it  to  e  ;  fo  that  during  the  next  rife 
of  the  pillon  the  water  in  will  be  running  off  by 
the  fpout. 

The  effe£l  will  be  the  fame  whatever  is  the  pofition 
of  the  working  barrel,  provided  only  th?l  it  be  under 
water.  It  may  lie  horizontally  or  Hoping,  or  it  may 
be  with  its  mouth  and  pifton  rod  undermoll.  It  is  Hill 
the  fame  forcing  pump,  and  operates  in  the  fame  man¬ 
ner  and  by  the  fame  means,  viz.  the  prelfure  of  the  fur- 
roiinding  water. 

The  external  force  which  mull  be  applied  to  produce 
this  effedl  is  oppofed  by  the  prelfure  exerted  by  the  wa¬ 
ter  on  the  oppofite  face  of  the  pillon.  It  is  evident, 
from  the  common  laws  of  hydroftatics,  that  this  oppo¬ 
sing  prelfure  is  equal  to  the  weight  of  a  pillar  of  wa¬ 
iter,  having  the  face  of  the  piffon  for  its  bafe,  and  the 
perpendicular  height  d  A  of  the  place  of  delivery 
above  the  furface  of  the  water  AB  in  the  cillern  for  its 
height.  The  form  and  dimenfions  of  the  rifing  pipe 
are  indifferent  in  this  refpe6l,  becaufe  heavy  fluids  prefs 
only  in  the  proportion  of  their  perpendicular  height.  Ob- 
•  ferve  that  it  is  not  d F,  but  d  A,  which  meafures  this 
prelfure,  which  the  moving  force  mull  balance  and  fur- 
mount.  The  whole  prelfure  on  the  under  furface  F f 
of  the  pillon  is  indeed  equal  to  the  weight  of  the  pillar 
d¥f*\  but  part  of  this  is  balanced  by  the  water  AF/tf. 
If  indeed  the  water  does  not  get  into  the  upper  part 
of  the  working  barrel,  this  compenfation  does  not 
obtain.  While  we  draw  up  the  pillon,  this  preflure  is 
removed,  becaufe  all  communication  is  cut  off  by  the 
valve  H,  which  now  bears  the  whole  prelfure  of  the 
water  in  the  main.  Nay,  the  afeent  of  the  pillon  is 
.even  alfilled  by  the  prelfure  of  the  furrounding  water. 
Tt  is  only  during  the  defeent  of  the  pillon  therefore 
that  the  external  force  is  neceffary. 

Obferve  that  the  meafure  now  given  of  the  external 
force  is  only  what  is  neceffary  Tor  balancing  the  preflure 
of  the  water  in  the  rifing  pipe.  But  in  order  that  the 
pump  may  perform  work,  it  mull  furmovnt  this  pref- 
fure,  and  caufe  the  water  to  iflue  at  D  with  fuch  a  ve¬ 
locity  that  the  required  quantity  of  water  may  be  deli¬ 
vered  in  a  given  time.  This  requires  force,  even  al- 
thought  here  were  no  oppofing  preflure ;  which  would  be 
the  cafe  if  the  main  were  horizontal.  The  water  fills 
it,  but  it  is  at  reft.  In  order  that  a  gallon,  for  in- 
flance,  may  be  delivered  in  a  fecond,  the  whole  water 
in  the  horizontal  main  mull  be  put  in  motion  with 
a  certain  velocity.  This  requires  force.  We  mull 
therefore  always  diilinguifh  between  the  Hate  of  equili¬ 
brium  and  the  Hate  of  a6llial  working.  It  is  the 
equilibrium  only  that  we  confider  qt  prefen t  ;  and  no 
more  is  neceffary  for  underilanding  the  operation  of  the 
different  fpecies  of  pumps.  The  other  force  is  of  much 
more  intricate  invelligation,  and  will  be  conlidered  by 
%  .itfelf. 
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The  fimplelt  form  and  fituation  of  the  lifting  pump  Pump, 
is  reprefented  by  the  Iketch  fig.  3.  The  pump  is 
immerfed  in  the  cillern  till  both  the  valve  G  and  pillon  Lifting 
F  are  under  the  furface  AB  of  the  furrounding  water,  pump. 

By  this  means  the  water  enters  the  pump,  opening  both 
valves,  arid  finally  Hands  on  a  level  within  and  without.  6 
Now  draw  up  the  piHon  to  the  furface  A'.  It  muH  Its  tnodeof 
lift  up  the  water  which  is  above  it  (becaufe  the  valve °Perating, 
in  the  pillon  remains  Ihut  by  its  own  weight)  ;  fo  that 
its  furface  will  now  be  at  a ,  A  a  being  made  equal  to 
AF.  In  the  mean  time,  the  prelfure  of  the  furround¬ 
ing  water  forces  it  into  the  working  barrel,  through: 
the  valve  G ;  and  the  barrel  is  now  filled  with  water. 

Now,  let  the  piHon  be  pufhed  down  again ;  the  valve 
G  immediately  Ihuts  by  its  own  weight,  and  in  oppo- 
fition  to  the  endeavours  which  the  water  in  the  barrel 
makes  to  efcape  this  way.  This  attempt  to  domprefs 
the  water  in  the  barrel  caufes  it  to  open  the  valve  F  in 
the  pillon  ;  or  rather,  this  valve  yields  to  our  endeavour  ® 
to  pufh  the  piHon  down  through  the  water  in  the  work¬ 
ing  barrel.  By  this  means  we  get  the  pillon  to  the 
bottom  of  the  barrel ;  and  it  has  now  above  it  the  whole 
pillar  of  water  reaching  to  the  height  a .  Drawing  up 
the  piHon  to  the  furface  A  a  fecond  time,  muH  lift  this 
double  column  along  with  it,  and  its  furface  now  will  be 
at  b .  The  piHon  may  again  be  thruH  down  through  the 
water  in  the  barrel,  and  again  drawn  up  to  the  furface; 
which  will  raife  the  water  to  r.  Another  repetition 
will  raife  it  to  d  ;  and  it  will  now  fhovv  itfelf  at  the  in¬ 
tended  place  of  delivery.  Another  repetition  will  raife 
it  to  c}  and  while  the  piHon  is  now  defeending  to  make 
another  flro'ke,  the  water  in  e  d  will  be  running  off 
through  the  fpout  D  ;  and  thus  a  ffream  will  be  pro¬ 
duced,  in  fome  degree  continual,  but  very  unequal.  This 
is  inconvenient  in  many  cafes  :  thus,  in  a  pump  for  do- 
meftic  ufes,  fuch  a  hobbling  ffream  would  make  it  very 
troublefome  to  fill  a  bucket.  It  is  therefore  ufual  to  ter¬ 
minate  the  main  by  a  ciffern  LMNO,  and  to  make  the 
fpout  fmall.  By  this  means  the  water  brought  up  by  the 
fuccellive  Hrokes  of  the  piHon  rifes  to  fuch  a  height  in 
this  cillern,  as  to  produce  an  efflux  by  the  fpout  nearly 
equable.  The  fmalier  we  make  the  fpout  D  the  more 
equable  will  be  the  ffream  ;  for  when  the  piHon  brings 
up  more  water  than  can  be  difeharged  during  its  de¬ 
feent,  fome  of  it  remains  in  the  ciffern.  This,  added 
to  the  fupply  of  next  Hroke,  makes  the  water  rife  high¬ 
er  in  the  cillern  than  it  did  by  the  preceding  Hroke. 

This  will  caufe  the  efflux  to  be  quicker  during  the"  de¬ 
feent  of  the  pillon,  but  perhaps  not  yet  fufiiciently 
quick  to  difeharge  the  whole  fupply.  It  therefore  rifes 
higher  next  Hroke  ;  and  at  lail  it  rifes  fo  high,  that  the 
increafed  velocity  of  efflux  makes  the  difeharge  precife- 
ly  balance  the  fupply.  Now,  the  quantity  fup plied  in 
each  Hroke  is  the  lame,  and  occupies  the  fame  room  in 
the  cillern  at  top  ;  and  the  furface  will  fink  the  fame 
number  of  inthes  during  the  defeent  of  the  piHon,  whe¬ 
ther  that  furface  lias  been  high  or  low  at  the  beginning. 

But  becaufe  the  velocities  of  the  efflux  are  as  thefquare 
roots  of  the  heights  of  the  water  above  the  fpout,  it  13 
evident  that  a  fink  of  two  or  three  inches  will  make  a 
fmalier  change  in  the  velocity  of  efflux  when  this  height 
and  velocity  are  great.  This  feems  blit  a  trifling  ob- 
fervation  ;  but  it  ferves  to  illuffrate  a  thing  to  be  confi- 
dered  afterwards,  which  is  important  and  abftrufe,  but 
perfectly  fimilar  to  this* 

3  .  * 


t*ump. 
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It  is  evident,  that  the  force  neceffary  for  this  opera¬ 
tion  mud  be  equal  to  the  weight  of  the  pillar  of  water 
d  A  a  D,  if  the  pipe  be  perpendicular.  If  the  pump 
be  ltanding  aflope,  the  preffure  which  is  to  be  balanced 
is  dill  equal  to  the  weight  of  a  pillar  of  water  of  this 
perpendicular  height,  and  having  thefurfaceof  the  pidon 
foritsbafe. 


Pump, 

— v — 


Effeid  of 
giving  the 
pidon  a  $ 
longer 
ftroke. 


Such  is  the  fimpled,  and,  wre  may  add,  by  far  the 
bed,  form  of  the  forcing  and  lifting  pumps;  but  it  is  not 
the  mod  ufual.  Circumdances  of  convenience,  econo¬ 
my,  and  more  frequently  of  fancy  and  habit,  have  cau- 
fed  the  pump-makers  to  deviate  greatly  from  this  form. 
It  is  not  ufual  to  have  the  working  barrel  in  the  water; 
this,  efpecially  in  deep  wells,  makes  it  of  difficult  accefs 
for  repairs,  and  requires  long  pidon  rods.  This  would 
not  do  in  a  forcing  pump,  becaufe  they  would  bend. 

We  have  fuppofed,  in  our  account  of  the  lifting  pump, 
that  the  rife  of  the  pidon  always  terminated  at  the  fur- 
face  of  the  water  in  the  cidern.  This  we  did  in  order 
that  the  barrel  might  always  be  filled  by  the  preffure 
of  the  furrounding  water.  But  let  us  fnppofe  that  the 
rife  of  the  pidon  does  not  end  here,  and  that  it  is  gra¬ 
dually  drawn  up  to  the  very  top  :  it  is  plain  that  the 
preffure  of  the  atmofphere  is  by  this  means  taken  off 
from  the  water  in  the  pipe  (fee  Pneumatics),  while  it 
remains  preffing  on  the  water  of  the  cidern.  It  will 
therefore  caufe  the  water  to  follow  the  pidon  as  it  rifes 
through  the  pipe,  and  it  will  raife  it  in  this  way  33  feet 
at  a  medium.  If,  therefore,  the  fpout  D  is  not  more 
than  33  feet  above  the  furface  of  the  water  in  the  ci¬ 
dern,  the  pipe  will  be  full  of  water  when  the  pidon  is 
at  D.  Let  it  be  pufhed  down  to  the  bottom  ;  the  wa¬ 
ter  will  remain  in  the  pipe,  becaufe  the  valve  G  will 
Ihut ;  and  thus  we  may  give  the  pidon  a  droke  of  any 
length  not  exceeding  33  feet.  If  we  raife  it  higher 
than  this,  the  water  will  not  follow ;  but  it  will  remain 
in  the  pipe,  to  be  lifted  by  the  pidon,  after  it  has  been 
8  .  pufhed  down  through  it  to  the  bottom. 

cnt°and  *u  *  -  ^  18  n0t  nece^ary>  and  would  be  very  inconve- 

neceftary!*1  n*ent>  t0  giye  the  pidon  fo  long  a  droke.  The  great 
ufe  of  a  pump  is  to  render  effeftual  the  reciprocation 
of  a  fhort  droke  which  we  can  command,  while  fuch  a 
long  droke  is  generally  out  of  our  power.  Suppofe 
that  the  pidon  is  pCifhed  down  only  to  b  \  it  will  then 
have  a  column  b f  incumbent  on  it,  and  it  will  lift  this 
column  when  again  drawn  up.  And  this  operation 
may  be  repeated  like  the  former,  when  the  pidon  was 
always  under  water ;  for  the  preffure  of  the  atmofphere 
will  always  caufe  the  water  to  follow  the  pidon  to  the 
height  of  33  feet. 

Nor  is  it  neceffary,  that  the  fixed  valve  G  be  placed 
at  the  lower  orifice  of  the  pipe,  nor  even  under  water. 
For,  while  things  are  in  the  date  now  deferibed,  the 
pidon  drawn  up  to  /,  and  the  whole  pipe  full  of  wa¬ 
ter  ;  if  we  fuppofe  another  valve  placed  at  b  above  the 
furface  of  the  cidern,  this  valve  can  do  no  harm.  Now 
let  the  pidon  defeend,  both  valves  G  and  b  will  fhut. 
G  may  now  be  removed,  and  the  water  will  remain  fup¬ 
ported  in  the  fpace  b  G  by  the  air ;  and  now  the  alter¬ 
nate  motions  of  the  pidon  will  produce  the  fame  effeft 
as  before. 

We  found  in  the  former  cafe  that  the  pidon  was  car¬ 
rying  a  load  equal  to  the  weight  of  a  pillar  of  water  of 
the  height  AD,  becaufe  the  furrounding  water  could 
preffure  of  only  fupport  it  at  its  own  level.  Let  us  fee  what  change 
the  acmo-  produced  by  the  abidance  of  the  preffure  of  the  at- 
*phcru  Vql.XV.  part  if. 
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mofphere.  Let  the  under  furface  of  the  pidon  be  at  b; 
when  the  pidon  was  at/,  33  feet  above  the  furface  of 
the  cidern,  the  water  was  raifed  to  that  height  by  the 
pwifure  °f  the  atmofphere.  Suppofe  a  partition  made 
at  0  by  a  thm  plate,  and  all  the  water  a,bove  it  taken 
away.  Now  pierce  a  hole  in  this  plate.  The  preffure  of 
the  atmofphere  was  able  to  carry  the  whole  column/*. 

1  art  of  this  column  is  now  removed,  and  the  remainder 
is  not  a  balance  for  the  air’s  predure.  This  will  therefore 
cauie  the  water  to  ipout  up  through  'this  hole  and  rife 
to/.  Therefore  the  under  furface  of  this  plate  is  pref- 
fed  up  by  the  contiguous  water  with  a  force  equal  to 
tlie  weight  of  that  pillar  of  water  which  it  formerly 
fupported ;  that  is,  with  a  force  equal  to  the  weight  of 
the  pillar  fb..  Now,  the  under  furface  of  the  pidon, 
when  at  by  is  in  the  fame  fituation.  It  is  preffed  upwards 
by  the  water  below  it,  with  a  force  equal  to  the  weight 
of  the  column /£  :  But  it  is  preffed  downwards  by  the 
whole  preffure  of  the  atmofphere,  which  preffes  on  all 
bodies ;  that  is,  with  the  weight  of  the  pillar  fa.  On 
the  whole,  therefore,  it  is  preffed  downwards  by  a  force 
equal  to  the  difference  of  the  weights  of  the  pillars  fa 
and/£  ;  that  is,  by  a  force  equal  to  the  weight  of  the 
pillar  b  a. 

It  may  be  conceived  better  perhaps  in  this  way. 

When  the  pidon  war  under  the  furface  of  the  water  in 
the  cidern,  it  was  equally  preffed  on  both  fides,  both  by 
the  water  and  atmofphere.  The  atmofphere  exerted  its 
preffure  on  it  by  the  intervention  of  the  water ;  which 
being,  to  all  fenfe,  a  perfect  fluid,  propagates  every  ex¬ 
ternal  preffure  undiminiffied.  When  the  pidon  is  drawn 
up  above  the  furface  of  the  pit-water,  the  atmofphere 
continues  to  prefs  on  its  upper  furface  with  its  whole 
weight,  through  the  intervention  of  the  water  which 
lies  above  it ;  and  its  preffure  mud  therefore  be  added 
to  that  of  the  incumbent  water.  ,It  alfo  continues  to 
prefs  on  the  under  furface  of  the  pidon  by  the  interven¬ 
tion  of  the  water;  that  is,  it  preffes  this  water  to  the 
pidon.  But,  in  doing  this,  it  carries  the  weight  of 
this  water  which  it  is  prefling  on  the  pidon.  The  pref- 
fure  on  the  pidon  therefore  is  only  the  excefs  of  the 
whole  preffure  of  the  atmofphere  above  the  weight  of 
the  column  of  water  which  it  is  fupporting.  There¬ 
fore  the  difference  of  atmofplieric  prefliire  011  the  upper 
and  under  furfaces  of  the  pidon  is  precifely  equal  to  the 
weight  of  the  column  of  water  fupported  in  the  pipe  by 
the  air.  It  is  not,  however,  the  individual  weight  of 
this  column  that  loads  the  pidon  ;  it  is  the  part  of  the 
preffure  of  the  atmofpliere  on  its  upper  furface,  which 
is  not  balanced  by  its  preffure  on  the  under  furface. 

In  attempting  therefore  to  draw  up  the  pidon,  we  have 
to  furmount  this  unbalanced  part  of  the  preffure  of  the 
atmofphere,  and  alfo  the  weight  of  the  water  which 
lies  above  the  pidon,  and  mud  be  lifted  by  it:  and  thus 
the  whole  oppoflng  preffure  is  the  fame  as  before,  name¬ 
ly,  the  weight  of  the  whole  vertical  pillar  reaching  from 
the  furface  of  the  water  in  the  cidern  to  the  place  of 
delivery.  Part  of  this  -weight  is  immediately  carried  by 
the  preffure  of  the  atmofphere  ;  but,  in  lieu  of  it,  there 
is  an  equal  part  of  this  preffure  of  the  atmofphere  ab- 
ftradled  from  the  under  furface  of  the  pidon,  while  its 
upper  furface  fudains  its  whole  preffure. 

So  far,  then,  thefc  two  dates  of  the  pump  agree. —  Orherdr- 
But  they  differ  exceedingly  in  their  mode  of  operation  Tt-** 
and  there  are  fome  circumdances  not  very  obvious  which 
mud  be  attended  to,  in  order  that  the  pump  may  deli- 
4.  N  vev 
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This  requires,  therefore, 


,4.)  be  fuppofed  at  the 
Let  M  m  be  the  lowi  &, 


Pump,  vtt  any  Water  at  the  fpout  D. 

' '  a  ferious  examination. 

Let  the  fixed  valve  G  (fig. 

furface  of  the  ciftern  water.  - -  - 

and  N  n  the  higheft,  pofitions  of  the  piilon,  and  let 
HArr/-*  be  the  height  of  a  column  of  water  equipon¬ 
derant  with  the  atmofphere. 

When  the  pump  is  filled,  not  with  water,  but  with 
air,  and  the  pifton  is  in  its  loweft  pofition,  and  all  in 
fcquilibrio,  the  internal  air  has  the  fame  denfity  and 
elafticity  with  the  external.  The  fpace  MA  a  m,  there¬ 
fore,  contains  air  of  the  common  denfity  and  elafticity. 
Theie  may  be  meafured  by  h,  or  the  weight  of  a  co¬ 
lumn  of  water  whofe  height  is  />.  Now,  let  the  piilon 
be  drawn  up  to  N  n.  The  air  which  occupied  the  fpace 
MA  a  tn  now  occupies  the  fpace  NA  /?,  and  its  denfi¬ 
ty  is  now  Its  elafticity  is  now  diminifhed,  be: 

ing  proportionable  to  its  denfity  (fee  Pneumatics),  and 
iio  longer  balances  the  prefTnre  of  the  atmofphere.  The 
valve  G  will  therefore  be  forced  up  by  the  water,  which 
will  rife  to  fome  height  S  \ .  Now  let  the  pifton  again 
defcend  to  M  rn.  It  cannot  do  this  with  its  valve  (hut; 
for  when  it  comes  down  fo  far  as  to  redpee  the  air  again 
to  its  common  denfity,  it  is  not  yet  at  M,  becaufe  the 
fpace  below  it  has  been  diminiihed  by  the  water  which 
got  into  the  pipe,  and  is  retained  there  by  the  valve 
The  pifton  valve,  therefore,  opens  by  the  air  which  we 
thus  attempt  to  comprefs,  and  the  fuperfhious.  air 
fcfcapes.  When  the  pifton  has  got  to  M,  the  air  is 
again  of  the  common  denfity,  and  occupies  the  fpace 
MS  sm.  Now  draw  the  pifton  up  to  N.  This  air  will 
expand  into  the  fpace  NS  sn,  and  its  denfity  will  be  re- 

MS  s  m  .  ,  n .  .  , 

duced  to  - ,  and  its  elafticity  will  no  longer  ba- 
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lance  the  prefiure  of  the  atmofphere,  and  more  water 
will  enter,  and  it  will  rife  higher.  This  will  go  on 
continually.  But  it  may  happen  that  the  water  will 
never  rife  fo  high  as  to  reach  the  pifton,  even  though 
not  33  feet  above  the  water  in  the  ciftern  :  For  the  fuc* 
ceffive  diminutions  of  denfity  and  elafticity  are  a  feries 
of  quantities  that  decreafe  geometrically,  and  therefore 
will  have  a  limit.  Let  us  fee  what  determines  this  li¬ 
mit.  .  . 

At  whatever  height  the  water  Hands  m  the  lower 
part  of  the  pipe,  the  weight  of  the  column  of  water 
SA  a  s9  together  with  the  remaining  elafticity  of  the  air 
above  it,  exactly  balances  the  prefiure  of  the  atmofphere 
(fee  Pneumatics,  n°io8.)  Now  the  elafticity  of  the  air 
.  MS  s  m  _  r 

in  the  fpace  NS  sn  is  equal  to  s  n  Therefore, 

in  the  cafe  where  the  limit  obtains,  and  the  water  nfes 

MS  sm 

Ho  farther,  we  muft  have  h—  AS-f  h  ,  or,  becaufe 

the  column  is  of  the  fame  diameter  throughout,  h  m 
AS+4§  and  h  =  h  —  AS,  =  HS,  and  NS  :  MS 

—HA  :  HS,  and  NS— MS  :  NS=HA— HS  :  HA,  or 
NM:NS~AS:AH,  and  NMxAH==NSxAS.-^ 
Therefore,  if  AN,  the  diftance  of  the  pifton  in  its 
higheft  pofition  from  the  water  in  the  ciftern,  and  NM 
the  length  of  its  ftroke,  be  given,  there  is  a  certain  de¬ 
termined  height  AS  to  which  the  water  can  be  raifed 
by  the  prefiure  of  the  air  :  For  AH  is  a  conftant  quan- 
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tity ;  and  therefore  when  MN  is  given,  the  re&arigle 
AS  <SN  is  given.  If  this  height  AS  be  lefs  than  that 
of  the  pifton  in  its  loweft  pofition,  the  pump  will  raife 
no  water,  although  AN  may  be  lefs  than  AH.  Yet 
the  fame  pump  will  raife  water  very  eife&ually,  if  it  be 
firfl  of  all  filled  with  water  ;  and  we  have  feen  profef- 
fional  engineers  much  puzzled  by  this  capricious  failure 
of  their  pumps.  A  little  knowledge  of  the  principles 
would  have  prevented  their  difappointment. 


Pump# 
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To  inf ure  the  delivery  of  water  by  the  pump,  ^ 
ftroke  muft  be  fuch  that  the  rectangle  MNxAH  may  livery  of 
be  greater  than  any  rectangle  that  can  be  made  of  the  water, 
parts  of  AN,  that  is,  greater  than  the  fquare  of  half 
AN.  Or,  if  the  length  of  the  ftroke  be  already  fixed 
by  other  circumftances,  which  is  a  common  cafe,  we  muft 
make  AN  fo  (hort  that  the  fquare  of  iLs  half,  meafured 
in  feet,  ftiall  be  lefs  than  33  times  the  ftroke  of  the 
pifton. 

Suppofe  that  the  fixed  valve,  inftead  of  being  at  the 
furface  of  the  water  in  the  ciftern,  is  at  S,  or  anywhere 
between  S  and  A,  the  performance  of  the  pump  will 
be  the  fame  as  before  :  But  if  it  be  placed  anywhere 
above  S,  it  will  be  very  different.  Let  it  be  at  T.  It 
is  plaih  that  when  the  pifton  is  pufhed  down  from  N  to 
M,  the  valve  at  T  prevents  any  air  from  getting  dowuj 
and  therefore,  when  the  pifton  is  drawn  up  again,  the 
air  contained  in  the  fpace  MT  t  m  will  expand  into  the 

fpace  NT/fl,  and  its  denfity  will  be  Thls 

than  which  expreffes  the  denfity  of  the  air  which 

NS 

was  left  in  the«fpace  TS  st  by  the  former  operations. — 

The  air,  therefore,  in  TS  s  t  will  alfo  expand,  will  open 
bhe  valve,  and  now  the  water  will  rife  above  S.  The 
proportion  of  NS  to  NT  may  evidently  be  fuch  that  the 
water  will  even  get  above  the  valve  T.  This  diminifhes 
the  fpace  NT  t  n  ;  and  therefore,  when  the  pifton  has. 
been  pufhed  down  to  M,  and  again  drawn  up  to  N,  the 
air  will  be  ftill  more  rarefied,  and  the  water  will  rife  ftill 
higher.  The  foregoing  reafoning,  however,  is  fufiici- 
ent  to  fhow  that  there  may  ftill  be  a  height  which  the 
water  will  not  pafs,  and  that  this  height  depends  on  the 
proportion  between  the  ftroke  of  the  pifton  and  its  dif¬ 
tance  from  the  water  in  the  ciftern.  We  need  not  give 
the  determination,  becaufe  it  will  come  in  afterwards  in 
combination  with  other  circumftances.  It  is  enough 
that  the  reader  fees  the  phyfical  caufesof  this  limitation: 

And,  laftly,  we  fee  plainly  that  the  utmoft  fecurity  will 
be  given  for  t'he  performance  of  the  pump,  when  the 
fixed  valve  is  fo  placed  that  the  pifton,  when  in  its  loweft 
pofition,  fhall  come  into  conta with  it.  In  this  cafe,  Vaiv** 
the  rarefa&ion  of  the  air  will  be  the  completeft  pofiible;  eafj]y  keps 
and,  if  there  were  no  fpace  left  between  the  pifton  and  air-tight, 
valve,  and  all  were  perfectly  air-tight,  the  rarefa&ion 
would  be  complete,  and  the  valve'might  be  any  thing 
lefs  than  33  feet  from  the  furface  of  the  water  in  the 
ciftern. 

But  this  perfe£l  conta£l  and  tightnefs  is  unattainable; 
and  though  iSe  pump  may  be  full  of  water,  its  conti¬ 
nual  downward  prefiure  caufes  it  to  filtrate  flowly 
through  every  crevice,  and  the  air  enters  through  every 
pore,  and  even  difengages  itfelf  from  the  water,  with 
which  a  confiderable  portion  had  been  chemically  com¬ 
bined.  The  pump  by  this  means  1/fes  water,  and  it 
requires  feveral  ftrokes  of  brifk  working  to  fill  it  again : 

and 
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sind  if  tic  leathers  have  become  dry,  fo  much  admifilon 
*  ma7  be  Slven  to  tbe  air,  that  the  pump  will  not  fill  itfelf 
with  water  by  ary  •working.  It  is  then  necefTary  to  pour 
water  into  it,  which  {huts  up  thefe  paflages,  and  foon 
fets  all  to  rights  again.  For  thefe  reafons,  it  is  always 
prudent  to  place  the  fixed  valve  as  low  as  other  circum- 
fiances  will  permit,  and_to  make  the  piflon  rod  of  fuch 
a  length,  that  when  it  is  at  the  bottom  of  its  llroke  it 
{hall  be  almoft  in  conta£l  with  the  valve.  When  we 
are  not  limited  by  other  circumflances,  it  is  evident  that 
the  bed  pofiible  form  is  to  have  both  the  piflon  and  the 
fixed  valve  under  the  furface  of  the  water  of  the  ciftern. 

In  this  fituation  they  are  always  wet  and  air-tight.  The 
chief  objedlion  is,  that  by  this  difpoiition  they  arc  not 
eafily  come  at  when  needing  repair.  This  is  a  material 
objedlion  in  deep  mines.  In  fuch  fituations,  therefore, 
vve  muft  make  the  befl  compenfation  of  different  cir¬ 
cumflances  that  we  can.  It  is  ufual  to  place  the  fixed 
valve  at  a  moderate  diflance  from  the  furface  of  the  wa¬ 
ter,  and  to  have  a  hole  in  the  fide  of  the  pipe,  by 
'which  it  may  be  got  out.  Thiais  carefully  fhut  up  by 
a  plate  firmly  ferewed  on,  with  leather  or  cement  be¬ 
tween  the  parts.  This  is  called  the  clack  door.  It 
would,  in  every  cafe,  be  very  proper  to  have  a  fixed 
valve  in  the  lower  end  of  the  pipe.  This  would  com¬ 
bine  all  advantages.  Being  always  tight,  the  pipe  would 
retain  the  water,  and  it  would  leave  to  the  valve  above 
it  its  full  effedl  of  increafmg  the  rarefadtion.  A  fimi- 
lar  hole  is  made  in  t  he  working  barrel,  a  little  above  the 
liighefl  pofition  of  the  piflon.  When  this  needs  repair, 
it  can  be  got  at  through  this  hole,  without  the  immenfe 
trouble  of  drawing  up  the  whole  rods. 

Thus  we  have  coududled  the  reader  flep  by  ftep,  from 
the  fimpleft  form  of  the  pump  to  that  which  long  ex¬ 
perience  has  at  lafl  feledled  as  the  mofl  generally  conve¬ 
nient.  This  we  fhall  now  deferibe  in  fome  detail.* 

The  Sucking  Pump  confifls  of  two  pipes  DCCD, 
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tr.on  of  the  BAAB  (fig.  5.);  of  which  the,former  is  called  the  Bar¬ 
rel,  or  the  Working  Barrel ,  and  the  other  is  called  the 
Stiftion-pipe,  and  is  commonly  of  a  fmallex  diameter. — 
Thefe  are  joined  by  means  of  flanches  E,  F,  pierced 
with  holes  to  receive  ferewed  bolts.  A  ring  of  lea¬ 
ther,  or  of  lead,  covered  with  a  proper  cement,  is  put 
between  them ;  which,  being  flrongly  compreffed  by 
the  {crew-bolts,  renders  the  joint  perfodtly  air-tight. — 
The  lower  end  A  of  the  fudtion-pipe  is  commonly  fpread 
out  a  little  to  facilitate  the  entry  of  the  water,  and 
frequently  has  a  grating  acrofs  it  at  A  A  to  keep  out  filth 
or  gravel.  This  is  immerged  in  the  Handing  water  YZ. 
The  working  barrel  is  cylindrical,  as  evenly  and  fmooth- 
ly  bored  as  pofiible,  that  the  piflon  may  fill  it  exadlly 
through  its  whole  length,  and  move  along  it  with  as 
little  trillion  as  piay  be  confiflent  with  air-tightnefs. 

The  piflon  is  a  fort  of  truncated  cone  OPKL,  gene¬ 
rally  made  of  wood  not  apt  to  fplit,  fuch  as  elm  or 
beech.  The  fmall  end  of  it  is  cut  off  at  the  fides,  fo 
£S  to  form  a  fort  of  arch  OQP,  by  which  it  is  fafl- 
jened  to  the  iron  rod  or  fpear.  It  is  exhibited  in  differ¬ 
ent  pofitions  in  figures  6,  7.  which  will  give  a  more  di- 
ftinft  notion  of  it  than  any  defeription.  The  two  ends 
of  the  conical  part  may  be  hooped  w^th  brafs.  This 
cone  has  its  larger  end  furrounded  with  a  ring  or  band 
of  ftrong  leather  faftened  with  nails,  or  by  a  copper 
hoop,  which  is  diiven  on  it  at  the  fmaller  end.  This 
b  and  ihould  reach  to  fome  diflance  beyond  the  bafe  of 
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the  cone  ;  the  farther  the  better :  and  the  whole  muft 
be  of  uniform  thicknefs  all  round,  fo  as  to  fuffer  equal 
compreffion  between  the  cone  and  the  working  barrel.  Neceffit  of 
rhe  learn  or  joint  of  the  two  ends  of' this  band  muft  air  tight- 
e  made  very  clofe,  but  not  fewed  or  ftitched  together.  not 
1  his  would  occafion  bumps  or  inequalities,  which  would  Prot,e,1l>' 
fpoil  its  tightnefs;  and  no  harm  can  refultfrom  the  want ‘ended to. 

0  J*’  becailfe  the  two  edges  will  be  fqueezed  clofe  to¬ 
gether  by  the  compreffion  in  the  barrel.  It  is  by  no 
means  necefTary  that  this  compreffion  be  great.  This 
is  a  very  detrimental  error  of  the  pump-makers.  It 
occafions  enormous  fri&ion,  and  deflroys  the  very  pur- 
pofe  which  they  have  in  view,  viz.  rendering  the  piflon 
air-tight;  for  it  caufes  the  leather  to  wear  through  very 
foon  at  the  edge  of  the  cone,  and  it  alfo  wears  the 
wording  barrel.  This  very  foon  becomes  wide  in  that 
part  which  is  continually  paffed  over  by  the  piflon,  while 
the  mouth  remains  of  its  original  diameter,  and  it  be¬ 
comes  impoffible  to  thrufl  in  a  piflon  which  fhall  com¬ 
pletely  fill  the  worn  part,  .  Now,  a  very  moderate  pref-  Xn  eafy 
lure  is  fufficient  for  rendering  the  pump  perfectly  tight,  mode,  of 
and  a  piece  of  glove  leather  would  be  fufficient  for  this  rendering 
purpofe,  if  loole  or  detached  from  the  folid  cone  ;  for??*?* 
fuppofe  fuch  a  loofe  and  flexible,  but  impervious,  band  ^ 
of  leather  put  round  the  piflon,  and  put  into  the  barrel; 
and  let  it  even  be  fuppofed  that  the  cone  does  not  com- 
prefs  it  in  the  fmalieft  degree  to  its  internal  furface.— 

Tour  a  little  water  carefully  into  the  infide  of  this  fort 
of  cup  or  difh  ;  it  will  caufe  it  to  fwell  out  a  little, 
and  apply  itfelf  clofe  to  the  barrel  nil  round,  and  even 
adjufl  itfelf  to  all  its  inequalities.  Eet  us  fuppofe  it  to 
touch  the  barrel  in  a  ring  of  an  inch  broad  all  round. 

We  can  eafily  compute  the  force  with  which  it  is  pref- 
fed.  It  is  half  the  weight  of  a  ring  of  water  an  inch 
deep  and  an  inch  broad.  This  is  a  trifle,  and  the  fric¬ 
tion  occafioned  by  it  not  worth  regarding  ;  yet  this 
trifling  preffure  is  fufficient  to  make  the  pafiage  per¬ 
fectly  impervious,  even  by  the  mofl  enormous  preffure 
of  a  high  column  of  incumbent  water ;  for  let  this 
preffure  be  ever  fo  great,  the  preffure  by  which  the  lea¬ 
ther  adheres  to  the  barrel  always  exceeds  it,  becaufe  the 
incumbent  fluid  has  no  preponderating  power  by  which 
it  can  force  its  way  between  them,  and  it  mufl  infinuate 
itfelf  precifely  fo  far,  that  its  preffure  on  the  infide  of 
the  leather  fhall  flill  exceed,  and  only  exceed,  the  pref- 
fure  by  which  it  endeavours  to  infinuate  itfelf ;  and  thus 
the  piflon  becomes  perfedly  tight  with  the  fmalleftpof- 
fible  fri&ion.  This  reafoning  is  perhaps  too  refined  for 
the  uninflrudled  artifl,  and  probably  will  not  perfuade 
him.  To  fuch  we  would  recommend  an  examination  16 
of  the  piflons  and  valves  contrived  and  executed  by  that  Prov  d  to 
artifl,  whofe  {kill  far  furpafies  our  highefl  ^conceptions,  pra<5hca- 
the  all-wife  Creator  of  this  world.  The  valves  which 
fhut  up  the  paflages  of  the  veins,  and  this  in  places  frame, 
where  an  extravafation  would  be  followed  by  inftant 
death,  are  cups  of  thin  membrane,  which  adhere  to 
the  fides  of  the  channel  about  half  w^y  •  round,  and 
are  detached  in  the  reft  of  their  circumference.  When 
the  blood  comes  in  the  oppofite  direction,  it  pufhes  the 
membrane  afide,  and  has  a  pafiage  perfectly  free.  But 
a  ftagnation  of  motion  allows  the  tone  of  the  mufcular 
(perhaps)  membrane,  to  reflore  it  to  its  natural fhape,  and 
the  leait  motion  in  the  oppofite  dire&iou  caufes  it  inftant- 
ly  to  clap  clofe  to  the  fides  of  the  vein,  and  then  no 
preffure-  whatever  can  force  a  pafiage.  We  fhall  recur 
4N2  to 
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Pump,  to  this  again,  when  defcribing  the  various  contrivances 
' - - — '  of  valves,  &c.  What  we  have  faid  is  enough  for  fup- 

porting  our  directions  for  conftrufting  a  tight  pifton. 
Belt  form  r*  o  ..  %  1  n.ronfT  UatVif'r.  while 


of  a  pifton 
recom¬ 
mended. 


But  we  recommended  thick  and  ftrong  leather,  while 
our  prefent  reafoning  feems  to  render  thin  leather  pre¬ 
ferable.  If  the  leather  be  thin,  and  the  folid  pifton  in 
any  part  does  not  preft  it  gently  to  the  barrel, _  there 
will  be  in  this  part  an  unbalanced  preffure  of  the  incum¬ 
bent  column  of  water,  which  would  inftantly  burft  even 
a  ftrong  leather  bag  ;  but  when  the  folid  pifton,  cover¬ 
ed  with  leather,  exactly  fills  the  barrel,  and  is  even  pref- 
fed  a  little  to  it,  there  is  no  fuch  rift  ;  and  now  that 
part  of  the  leather  band  which  reaches  beyond  the  folid 
pifton  performs  its  office  in  the  complete!!  manner.  We 
do  not  hefitate,  therefore,  to  recommend  this  form  ol  a 
pifton,  which  is  the  moft  common  and  fimple  ot  all,  as 
preferable,  when  well  executed,  to  any  of  thee  more 
artificial,  and  frequently  very  ingenious,  conftruftions, 
which  we  have  met  vpth  in  the  works  of  the  firtt  engi¬ 
neers.  To  proceed,  then,  with  our  defcription  ,ol  the 

Further  de-^At  th^ffiing  of  the  working  barrel  with  the  foe 
Sion  ef  tion  pipe  there  k  a  hole  H,  covered  with  a  valve  open- 
the  fucking- ing  upwards.  This  hole  H  is  either  made  in  a  plate 
punlP-  which  makes  a  part  of  the  fuftion-pipe,  being  caft  along 
with  it,  or  it  is  made  in  a  feparate  plate.  Ihis  laft  is 
the  moft  convenient,  being  caiily  removed  and  replaced. 
Different  views  are  given  of  this  valve  in  fig.  »,  9>  10- 
The  diameter  EF  (fig.  10.)  of  this  plate  is  the  fame 
with  that  of  the  Ranches,  and  it  has  holes  correfpond- 
ing  to  them,  through  which  their  bolts  pafs  which  keep 
alf  together!  A  ring  of  thick  leather  NKL  is  applied 
to  this  plate,  having  a  part  cut  out  between  N  and i  L, 
to  make  room  for  another  piece  of  ftrong  leather  NR 
9.)  which  compofes  the  valve.  The  circular  part 
of  this  valve  is  broader  than  the  hole  in  the  middle  of 
fig.  10.  but  not  quite  fo  broad  as  to  fill  uptheinlide 
of  the  ring  of  leather  OQP  of  this  fig.  which  is  the 
fame  with  GKT  of  fig.  io.  Ihe  middle  of  this  lea¬ 
ther  valve  is  lengthened  by . two  brafs  (not  iron) 
plates,  the  uppermoft  of  which  is  feen  at  o  g-  9  • 
the  one  on  its  underfide  is  a  little  fmaller  than  the  hole 
in  the  valve-plate,  that  it  may  go  freely  in ;  and  the  up¬ 
per  plate  R  is  larger  than  this  hole,  that  lt  may  com- 
preft  the  leather  to  its  brim  all  round.  It  is  evident, 
that  when  this  plate  with  its  leathers  ,s  put  between 
the  joint  flanches,  and  all  is  ferewed  together,  the  tail 
of  leather  N  of  fig.  9-  wfll  fce  compreffed  between  th. 
plates,  and  form  a  hinge,  on  which  the  valve  can  turn, 
rifing  and  falling.  There  is  a  fimilar  valve  fitodto 
the  upper  fide,  or  broadeft  bafe  of  the  pifton.  1  his  de¬ 
fcription  ferves  for  both  valves,  and  in  general  for  moft 
valves  which  are  to  be  found  in  any  parts  of  a  pump. 

The  reader  will  now  underftand,  without  any  repeti¬ 
tion,  theprocefs  of  the  whole  operation  of  aluckingr 
pump.  The  pifton  rarefies  the  air  in  the  working  bar¬ 
rel,  and  that  in.the  fuaiompipe  expands  thro  the  vffive 

into  the  barrel  ;  and,  being  no  longer  a  balance  for  the 
atmofphcric  preffure,  the  water  nfes  into  the  fuftion- 
pipc  ;PanothePr  ftroke  of  the  pifton  produces  a  fimi  ar 

effea,  and  the  water  rifes  farther,  but  by  a  fluffier 
ftep  than  by  the  preceding  ftroke :  by  repeating  the 
ftrokes  of  the  pifton,  the  water  gets  into  the ^  barrel;  and 
when  the  pifton  is  now  puffied  down  through  it,  it  gets 
above  theP  pifton,  and  muft  now  be  hfted  up  to  any 
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height.  The  fu&ion-pipe  is  commonly  of  fmaller  fize  Pump.  ^ 
than  the  working  barrel,  for  the  fake  of  economy.  It  1  * 

is  not  neceffary  that  it  be  fo  wide  :  but  it  may  be,  and 
often  is,  made  too  fmall.  It  fhould  be  of  fuch  a  fize, 
that  the  preffure  of  the  atmofpliere  may  be  able  to  fill 
the  barrel  with  water  as  fail  as  the  pi  (ton  rifes.  If  a 
void  is  left  below  the  pifton,  it  is  evident  that  the  pi¬ 
fton  muft  be  carrying  the  whole  weight  of  the  atmo- 
fphere,  befides  the  water  which  is  lying  above  it.  Nay, 
if  the  pipe  be  only  fo  wide,  that  the  barrel  fhall  fill 
precifely  as  faft  as  the  pifton  rifes,  it  muft  fuftain  all 
this  preffure.  The  fu&ion-pipe  fhould  be  wider  than 
this,  that  all  the  preffure  of  the  atmofphere  which  ex¬ 
ceeds  the  weight  of  the  pillar  in  the  fu&ion-pipe  may 
be  employed  in  prefiing  it  on  the  under  furface  of  the 
pifton,  and  thus  diminifh  the  load.  It  cannot  be  made 
too  wide;  and  too  ftriCt  an  economy  in  this  refpeft  may. 
very  fenfibly  diminifh  the  performance  of  the  pump, 
and  more  than  defeat  its  own  purpofe.  This  is  moft 
likely  when  the  fu&ion-pipe  is  long,  becaufe  there  the. 
length  of  the  pillar  of  water  nearly  balances  the  air’s 
preffure,  and  leaves  very  little  accelerating  force ;  fo 
that  water  will  rife  but  flowly  even  in  the  wideft  pipe- 
All  thefe  things  will  be  made  the  fubje&s  of  computa¬ 
tion  afterwards. 

It  is  plain  that  there  will  be  limitations  to  the  rife/ 
of  the  water  in  the  fu&ion-pipe,  fimilar  to  what  we 
found  when  the  whole  pump  was  an  uniform  cylinder.  ^ 

Let  a  be  the  height  of  the  fixed  valve  above  the  water 
in  the  ciftern :  let  B  and  bm  be  the  fpaces  in  cubic  mea- 
fure  between  this  valve  and  the  pifton  in  its  higheft  and 
loweft  pofitions,  and  therefore  exprefs  the  bulks  of  thd 
air  which  may  occupy  thefe  fpaces :  let  y  be  the  di- 
ftance  between  the  fixed  valve  and  the  water  in  the  fric¬ 
tion-pipe,  when  it  has  attained  its  greateft  height  by 
the  rarefaction  of  the  air  above  it :  let  h  be  the  height 
of  a  column  of  water  in  equilibrio,  with  the  whole 
preffure  of  the  atmofphere,  and  therefore  having  its 
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weight  in  equihlibrio  with  the  elafticity  of  common  air 
and  let  *  be  the  height  of  the  column  whofe  weight 
balances  the  elafticity  of  the  air  in  the  fu£tion-pipe$ 
when  rarefied  as  much  as  it  can  be  by  the  aClion  of  the 
pifton,  the  water  Handing  at  the  height  a  y.  . 

*  Then,  becaufe  this  elafticity,  together  with  the 
column  a—y  in  the.  fu£tion-pipe,  muft  balance  the 
whole  preffure  of  the  atmofphere,  (fee  Pneumatics, 
n°  108.),  we  muftliaye  h  =  x  +  a  — j',  and  y  =  a  +, 

When  the  pifton  was. in  its  loweft  pofition,  the  bulk 
of  the  air  between  it  and  the  fixed  valve  was  b.  Sup 
pofe  the  valve  kept  fhut,  and  the  pifton  raifed  to  its 
higheft  pofition,  the  bulk  will  be  B,  and  its  denfity 

—  and  its  elafticity,  or  the  height  of  the  column  whoid 

B  i  .  .  , 

weight  will -balance  it,  will  be  h  "g>  lithe  air  in  the 

fuftion-pipe  be  denfer  than  this,  and  confequently  more 
elaftic,  it  will  lift  the  valve,  and  fome  will  come  in  ; 
therefore,  when  the  pump  lws  rarefied  the  air  as  much 
as  it  can,  fo  that  none  does,  in  laft,  come  in,  the  ela¬ 
fticity  of  the  air  in  the  fuftion-pipe  mujl  be  the  fame. 

Therefore  .v  =  ■■  «"• 

We 
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We  hady  =r  a  +  *  —  h. 
b  —  B 


Therefore  y  zz  a  +  h  -rr 


B 


'  hy  zz  a  — 
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Therefore  when 


B  —  l 


B 
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B 
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will  flop  before  it  reaches  the  fixed  valve. 
a  is  lefs  than  — ^ —  hy  the  water  will 


will  reach 
the  pifton 


£  me  water  win  get 

fixed  valve,  y  becoming  negative. 

But  it  does  not  follow  that  the  water 
the  pifton,  that  is,  will  rife  fo  high  that 
will  pafs  through  it  in  its  defeent.  Things  now 'come 
into  the  condition  of  a  pump  of  uniform  dimenfions 
from  top  to  bottom  ;  and  this  point  will  be  determined 
a0  by  what  was  faid  when  treating  of  fuch  a  pump. 

The  fame  There  is  another  form  of  the  fucking  pump  which  is 
pump  is  much  ufed  in  great  water  works,  and  is  of  equal  effi- 
ufed  in  an  caCy  with  the  one  now  deferibed.  It  is  indeed  the 
mvertc  ?  fame  pUmp  [n  an  inverted  pofition.  It  is  reprefented 
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pipe  mult  generally  have.  The  third  LNOM  is  tro- 
perly  the  beginning  of  the  main,  and  is  continued*  to 
the  place  of  delivery.  At  the  joint  IK  there  is  a 
hanging  valve  or  clack  S  ;  and  there  is  a  valve  R  on  the 
top  of  the  fu&ion-pipe. 

.  The  pifton  PQTV  is  folid,  and  is  faftened  to  a  flout 
iron  rod  which  goes  through  it,  and  is  fixed  by  a  key 
drawn  through  its  end.  The  body  of  the  pifton  * 


B 

the  water 
But  when 


Pump. 


«  r  r  1  ,  P  -  wi  LHC  puion  is  a 

above  the  lort  ot  double  con^  widening  from  the  middle  to  each 


petition ; 


end,  and  is  covered  with  two  bands  of  veryftrong 
leather,  fitted  to  it  in  the  manner  already  deferibed.  4, 

I  he  operation  of  this  pump  is  abundantly  Ample,  h*  mode 
Vyhen  the  pifton  is  thruft  into  the  pump,  it  pufhes  theof  °P^fa* 
air  before  it  through  the  valve  S,  for  the  valve  R  re-tion 
mains  fhut  by  its  own  weight.  When  it  has  reached  ■ 

mi,  i6  and  13  drawn  UP  again>  air  which 

hlled  the  finall  fpace  between  the  pifton  and  the  valve 
o  now  expands  into  the  barrel ;  for  as  foon  as  the  air 
begins  to  expand,  it  ceafes  to  balance  the  preffure  of 
the  atmofphere,^which  therefore  (huts  the  valve  S.  By 


“  t 1 '  ••  f AIic? u  ,he,  w.“i  "s  ”•  *<  r  i  1 2t  a  r 

metfcd,  ,v,th  ,t;  month  downward,,  ,n  the  water  of  the  pipe  lift,  the  and  expand,  into  the  band  emfc 

.ft  Tt  15  -l0lned  ^  means  of  flanches  t0  the  n{mS  qucntly  it  ceafes  to  be  a  balance  for  the  preffure  of  the 
pipe  or  main..  atmofphere,  and  the  water  is  forced  into  the  fuftion- 

.  1  his  ufually  confifts  of  two  parts.  1  he  firft,  BEFC,  pipe.  Puthing  the  pifton  down  again  forces  the  air 
rs  bent  to  one  fide,  that  it  may  give :  room  tor  the  iron  in  the  barrel  through  the  vrfve  sfthe  valve  R  in  the 
frames  FX\  V,  which  carries  the  rod  NO  of  the  pifton  mean  time  (hutting.  When  the  pifton  is  again  drawn 

up,  S  fhuts,  R  opens,  the  air  in  the  fu&ion-pipe  dilates 
anew,  and  die  water  rifes  higher  in  it.  Repeating 
thefe  operations,  the  water  gets  at  lait  into  the  worlS 
ing  barrel,  and  is  forced  into  the  main  by  pufhing  down 
the  pifton,  and  is  puflied  along  to*the  place  of  delivery. 


And  is  cal- 


M,  attached  to  the  traverfes  RS,  TOV  of  this  frame. 
The  other  part,  EGHF,  is  ufually  of  a  lefs  diameter, 
and  is  continued  to  the  place  of  delivery.  The  pifton 
frame  XTVY  hangs  by  the  rod  Z,at  the  arm  of  a  lever 
or  working  beam,  not  brought  into  the  figure.  The 
pifton  is  perforated  like  the  former,  and  is  furrounded 
like  it  with  a  band  of  leather  in  form  of  a  taper-diih. 
It  has  a  valve  K  on  its  broad  or  upper  bafe,  opening 
when  prefled  from  below.  The  upper  end  of  the  work¬ 
ing  barrel  is  pierced  with  a  hole,  covered  with  a  valve 

1,  alfo  opening  upwards. 

Now  fuppofe  this  apparatus  immerfed  into  the  ci¬ 
ftern  till  the  water  is  above  it,  as  marked  by  the  line 

2,  3,  and  the  pifton  drawn  up  till  it  touch  the  end  of 
the  barrel.  When  the  pifton  is  allowed  to  defeend  by  its 
own  weight,  the  water  rifes  up  through  its  valve  K, 
and  fills  the  barrel.  If  the  pifton  be  now  drawn  up  by 
the  moving  power  of  the  machinery  with  which  it  is 
conne&ed,  the  valve  K  fhuts,  and  the  pifton  pufhes  the 
water  before  it  through  the  valve  I  into  the  main-pipe 
EFGH.  When  the  pifton  is  again  let  down,  the 
valve  I  fhuts  by  its  own  weight  and  the  preffure  of  the 
water  incumbent  on  it,  and  the  barrel  is  again  filled  by 
the  water  of  the  ciftern.  Drawing,  up  the  pifton  pufhes 
this  water  into  the  main  pipe,  &c.  and  then  the  water 
is  at  length  delivered  at  the  place  required. 

This  pump  i3  ufually  called  th e  lifting  \/>ump ;  perhaps 


The  operation  of  this  pump  is  therefore  two-fold,  Is  two-foldT 
fucking  and  forcing.  In  the  firft  operation,  the  fame 
force  muft  be  employed  as  in  the  fucking-pump,  name¬ 
ly,  a  force  equal  to  the  weight  of  a  column  of  water 
haying  the  fe&ion  of  the  pifton  for  its  bafe,  and  the 
height  of  the  pifton  above  the  water  in  the  ciftern  for 
its  height.  It  is  for  the  fake  of  this  part  of  the  opera¬ 
tion  that  the  upper  cone  is  added  to  the  pifton.  The 
air  and  water  would  pafs  by  the  Tides  of  the  lower  cone 
while  the  pifton  is  drawn  up ;  but  the  leather  of  the 
upper  cone  applies  to  the  furface  of  the  barrel,’ and  pre¬ 
vents  this.-  The  fpace  contained  between  the  barrel 
and  the  valve  S  is  a  great  obltru&ion  to  this  part  of 
the  operation,  becaufe  this  air  cannot  be  rarefied  to  a 
very  great  degree.  For  this  reafon,  the  fu&ion-pipe  cf 
a,  forcing-pump  muft  not  be  made  long.  It  is  not  in¬ 
deed  necelfary  $  for  by  placing  the  pump  a  few  feet  lower* 
the  water  will  rife  into  it  without  difficulty,  and  the 
labour  of  fu&ion  is  as  much  diminifhed  as  that  of  im- 
pulfton  is  increafed.  However,  an  intelligent  artift 
will  always. endeavour  to  make  this  fpace  between  the 
valve  S*and  the  loweft  place  of  the  pifton  as  fmall  as 
poffible. 

rl  he  power  employed  in  forcing  muft'  evidently  fur- 
mount  the  preflure  of  the  whole"  water  in.  the  riling 
pipe,  and  (independent  of  what  is  neceflary  for  giving, 
the  water  the  required  velocity,  fo  that  the  proper 
quantity  per  hour  may  be  delivered),  the  pifton  has  to 
withftand  a  force  equal  to  the  weight  of  a  column  of"*" 
water  having  the  fe&ion  of  the  pifton  for  its  bafe,  and 
the  perpendicular  altitude  of  the  place  of  delivery  above 
the  low  er  furface  of  the  pifton  for  its  height.  It  is. 

quite. 


hd  a  lifting  the  fimpleft  of  all  in  its  principle  and  operation. 


fun/,. 

12 

forcing, 
pump  de¬ 
creed. 


It  needs  no  farther  explanation:  and  \ve  proceed  to  de- 
feribe 

The  Forcing  Pump,  reprefented  in  fig.  T2.  It 
confifts  of  a  working  barrel  ABCD,  a  fu&ion-pipe 
CDEF,  and  a  main  or  rifing  pipe.  '!  his  laft  is  ufually 
in  three  joints.  The  firft  GHKI  may  beconfidered  as 
making  part  of  the  working  barrel,  and  is  commonly 
call  in  one  piece  with  it.  The  fecond  IKjLM  is  join¬ 
ed  to  it  by  flanches,  and.  forms  the  elbow  which  mis 
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ouke  Indifferent  in  this  refneft  what  is  the  diameter  of  convenient  part  of  the  riling  pips' beyond  the  valve S  there 
the  riiine  pipe  ;  becaufe  the  preffure  on  the  pifton  de-  is  annexed  a  capacious  veffel  VZ  (ng.  13.  n  x  and  2.) 
oends  on  the  altitude  of  the  water  only,  independent  clofe  atop,  and  of  great  ftrength.  When  the  water  is  for- 
of  its  quantity.  We  fhall  even  fee  that  a  fmall  rifiug  ced  along  this  pipe,  partof  it  gets  into  this 


Pump* 
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pipe  will  require  a  greater  force  to  convey  the  water 
4ong  it  to  any  given  height  or  diftance,' 

When  we  would  employ  a  pump  to  raife  water  in 
h  crooked  pipe,  or  in  any  pipe  of  moderate  dimenfions, 
this  form  of  pump,  or  fomething  equivalent,  muft  be 
ufed.  In  bringing  up  great  quantities  of  water  from 
mines,  the  common  fucking-pump  is  generally  employ¬ 
ed,  as  really  the  bed  of  them  all  :  but  it  is  the  molt 
expenfive,  becaufe  it  requires  the  pipe  to  be  perpendi¬ 
cular,  ftraight,  and  of  great  dimenfions,  that  it  may 
contain  the  pifton  rods.  But  this  is  ineradicable  when 
the  pipe  is  crooked. 

If  the  forcing  pump,  conftru&ed  in  the  manner  now 
defcribed,  be  employed,  we  cannot  ufe  foiceis  with  long 
rods.  Thefe  would  bend  when  pufhed  down  by  their  fur¬ 
ther  extremity.  In  this  cafe,  it  is  ufual  to  employ  only  4 
fhort  and  ftiff  rod,  and  to  hang  it  by  a  chain,  and  load 
it  with  a  weight  fuperior  to  the  weight  of  water  to  be 
raifed  by  it.  &The  machinery  therefore  is.  employed, 
not  in  forcing  the  water  along  the  rifing-pipe,  but  in 
railing  the  weight  which  is  to  produce  this  effed.  by 
its  fubfequent  defcent. 

In  this  cafe,  it  would  be  much  better  to  employ  the 
lifting-pump  of  fig.  1 1 •  For  as  the  load  on  the  forcers 
muft  be  greater  than  the  refiftances  which  it  muft  fur- 
mount,  the  force  exerted  by  the  machine  muft  in  like 
manner  be  greater  than  this  load.  This  double  excefs 
would  be  avoided  by  ufing  the  lifting- pump. 

*5  vvill  readily  occur  to  the  reader  that  the  quantity 

ihc  quanti-  of  water  delivered  by  any  pump  will  be  in  the  joint 
ty  oi  water  proportion  of  the  furface  or  bafe  of  the  pifton 
its  yeioclty  :  for  this  meafures  the  capacity 
of  that  part  of  the  working  barrel  which  the  pifton 
paffes  over.  The  velocity  of  the  water  in  the  conduit 
pipe,  and  in  its  paffage  through  every  valve,  will  be 
greater  or  lefs  than  the  velocity  of  the.  pifton  in  the 
fame  proportion  that  the  area  of  the  pifton  or  work¬ 
ing  barrel  is  greater  or  lefs  than  the  area  of  the  conduit 
br^  valve.  For  whatever  quantity  of  water  paffes 
through  any  fedion  of  the  working-barrel  in  a  fecond, 
the  fame  quantity  muft  go  through,  any  one  of  thefe 
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delivered 
by  any 
pump. 


the  air  confined  above  it,  and  it  fills  it  to  fuch  a  height 
V,  that  the  elafticity  of  the  confined  air  balances  a  co¬ 
lumn  reaching  to  F ,  we  fhall  fuppofe,  in  the  riling 
pipe.  The  next  ftroke  of  the  pifton  fends  forward 
more  water,  which  would  fill  the  rifing  pipe  to  fome 
height  above. T.  But  the  preffure  of  this  additional 
column  caufes  fome  more  of  it  to  go  into  the  air  vef- 
fel,  and  compreis  its  air  fo  much  more  that  its  elafti¬ 
city  now  balances  a  longer  column.  Every  fucceeding 
ftroke  of  the  pifton  produces  a  like  effeft.  ’1  he  wa¬ 
ter  rifes  higher  in  the  main  pipe,  but  fome  more  of  it 
goes  into  the  air-veffel.  At  laft  the  water  appears  at 
the  place  of  delivery  ;  and  the  air  in  the  air-veffel  is 
now  fo  much  compreffed  that  its  elafticity  balances  the 
preffure  of  the  whole  column.  The  next  ftroke  of  the 
pifton  fends  forward  fome  more  water.  If  the  diame¬ 
ter  of  the  orifice  of  the  main  be  fufficient  to  let  the 
water  flow  out  with  a  velocity  equal  to  that  of  the 
pifton,  it  will  fo  flow  out,  rifing  no  higher,  and  pro¬ 
ducing  no  fenfible  addition  to  the  compreffion  in  the 
air-veffel.  But  if  the  orifice  of  the  main  be  contrad- 
ed  to  half  its  dimenfions,  the  water  Cent  forward  by 
the  pillon  cannot  flow  out  in  the  time  of  the  ftroke 
without  a  greater  velocity,  and  therefore  a  greater 
force.  Part  of  it,  therefore,  goes  into  the  air-veffel, 
and  increafes  the  compreffion.  When  the  pifton  has 
ended  its  ftroke,  and  no  more  water  comes,  forward, 
the  compreffion  of  the  air  in  the  air-veffel  being  great¬ 
er  than  what  was  fufficient  to  balance  the  preffure  of 
the  water  in  the  main  pipe,  now  forces  out  fome  of 
the  water  which  is  lying  below  it.  This  cannot  return 
towards  the  pump,  becaufe  the  valve  S  is  now  (hut. 
It  therefore  goes  lorward  along  the  main,  and  produces 
an  efflux  during  the  time  of  the  pifton’s  rifing  in  or¬ 
der  to  make  another  ftroke.  In  order  that  this  efflux 
may  be  very  equable,  the  air-veffel  muff  be  very,  large- 
If  it  be  fmall,  the  quantity  of  water  that  is  difeharged 
by  it  during  the  return  of  the  pifton  makes  fo  great  a  por¬ 
tion  of  its  capacity,  that  the  elafticity  of  the  confined  air 
is  too  much  diminiflied  by  this  enlargement  of  its  bulk, 
and  the  rate  of  efflux  muft  diminifh  accordingly.  The 
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the  water  as  we  pleafe  :  we  can  in.creafe  it  to  any  de¬ 
gree  at  the  place  of  delivery  by  diminiftiing  the  aper¬ 
ture  through  which  it  pafles,  provided  we  apply  fuffi- 
cient  force  to  the  pifton.  . 

It  is  evident  that  the  operatibn  of  a  pump  is  by 
non  oi  ftarts,  and  that  the  water  in  the  main  remains  at  reft, 
pumps  not  prefling  on  the  valve  during  the  time  that  the  pifton 
equable;  [g  w;thdrawn  from  the  bottom  of  the  working  barrel. 

It  is  in  moft  cafes  defirable  to  have  this  motion  equable, 
and  in  fome  cafes  it  is  abfolutely  neceffary.  Thus,  in 
the  engine  for  extinguifhing  fires,  the  fpont  of  water 
going  by  jerks  could  never  be  dire&ed  with  a  certain 
aim,  and  half  of  the  water  would  be  loft  by  the  way; 
becaufe  a  body  at  reft  cannot  in  an  inftant  be  put  in 
rapid  motion,  and  the  firft  portion  of  every  jerk  of 
,  *’  water  would  have  but  a  fmall  velocity  A  very  inge- 

mode  of  nious  contrivance  lias  been  fallen  upon  for  obviating  this 

making  inconvenience,  and  procuring  a  ftream  nearly  equable, 
tlicmio.  \Ve  have  not  been  able  to  difeoverthe  author.  At  any 


change  of  bulk  of  the  compreffed  air  during  the  inac¬ 
tion  of  the  pifton  may  be  inconiiderable.  It  muft  there¬ 
fore  be  very  ftrong.  . 

It  is  pretty  indifferent  in  what  way  this,  air-veilei  is 
conneded  with  the  rifing  pipe.  It  may  join  it  lateral¬ 
ly,  as  in  fig.  13.  n°  I.  and  the  main  pipe  go  on  with- 
out  interruption  ;  or  it  may  be  made  to  furround  an, 
interruption  of  the  main  pipe,  as.  in  fig.  I 3.  n  2.  It 
may  alio  be  in  any  part  of  the  main-pipe.  If  the.fole  e  fi¬ 
fed  intended  by  it  is  to  produce  an  equable  jet,  as  in  orna¬ 
mental  water-works,  it  may  be  near  the  end  of  the  main; 
This  will  require  much  lefs  ftrength,  becaufe  there  re¬ 
mains  but  a  ihort  column  of  water  to  cpmprefs  the  air 
in  it.  But  it  is,  on  the  whole,  more  advantageous  to 
place  it  as  near  the  pump  as  pofiible,  that  it  may  pro¬ 
duce  an  equable  motion  in  the  whole  main-pipe.  I  his 
is  of  confiderablc  advantage;  when  a. column  of  water 
feveral  hundred  feet  long  is  at  reft  in  the  main-pipe, 
and  the  pifton  at  one  end  of  it  put  at  once  into  motion, 

even 


Pump. 
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the  pifton  during  Its  effective  ftroke.  The  continued 
l  ream  is  produced  only  by  preventing  the  whole  of 

locity,the  ft  rain  on  the  pipe,  tending  to  burft  it  would  by  nrrfVr  1Qm  difeharged  during  this  time,  and 

J8  be  next  to  infinite.  But  to  fee™  impSb  e  n  na  rlZ  S"S  a  pr0PeU,nC,f°T to  the  pifton’ 

The  defal-  ture  .  all  changes  of  motion  WbicTle  Xi-Tarl gra-  N°r  11  ^  the  ra°vinff  force  of  thp  ~ 

Jtory  mo-  dual,  becaufe  all  impelling  bodies  have  fome  elafticity 
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even  with  a  moderate  velocity,  the  ftrain  on  the  pipe 
1  would  be  very  great.  Indeed  if  it  were  poffible  to  put 
the  pifton  inflantaneoufly  into  motion  with  a  finite  ve- 
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the  piffon 


10  or  foftnefs  by  which  they  yield  to  compreffion.  And, 

in  the  way  in  which  piftons  are  commonly  moved,  to. 
by  cranks,  or  fomething  analogous  to  them,  .the  mo¬ 
tion  is  very  fenfilly  gradual.  But  ftill  the  air-veffel 
tends  to  make  the  motion  along  the  main-pipe  lefs  de- 
fultory,  and  therefore  diminifhes  thofe  ftrains  which 
would  really  take  place  in  the  main-pipe.  It  adls  like 
the  fprings  of  a  travelling  carriage,  whofe  jolts  are  in¬ 
comparably  lefs  than  thofe  of  a  cart ;  and  by  this  means 
really  enables  a  given  force  to  propel  a  greater  quan¬ 
tity  of  water  in  the  fame  time. 

Coire&ed.  We  ma7  *}ere  ttie  wa^  ob^erve»  that  the  attempts 
of  mechanicians  to  corredl  this  unequal  motion  of  the 
pifton-rod  are  mifplaced,  and  if  it  could  be  done,  would 
greatly  hurt  a  pump.  One  of  the  bell  methods  of 
producing  this  effect  is  to  make  the  pifton-rod  confift 


moving  force  of  the  pi- 
to  produce  a  double  effed :  for  the  comprefBon 
which  is  produced  in  *l - %  -/r  1 


fton 


*9 
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of  two  parallel  bars,  having  teeth  in  the  Tides  which 
front  each  other.  Let  a  toothed  wheel  be  placed  be¬ 
tween  them,  having  only  the  half  of  its  circumference 
furnifhed  with  teeth.  It  is  evident,  without  any  far¬ 
ther  defeription,  that  if  this  wheel  be  turned  uniformly 
round  its  axis,  the  pifton-rod  will  be  moved  uniformly 
up  and  down  without  intermiflion.  This  has  often 
been  put  in  pra&ice  ;  but  the  machine  always  went  by 
jolts,  and  feldom  lafted  a  few  days.  Unlkilled  mecha¬ 
nicians  attributed  this  to  defeat  in  the  execution  :  but 
the  fault  is  effential,  and  lies  in  the  principle. 

The  machine  could  not  perform  one  ftroke,  if  the 
Jtfrong  prir.-  mover  did  not  flacken  a  little,  or  the  different  parts 
of  the  machine  did  not  yield  by  bending  or  by  compref¬ 
fion  ;  and  no  ftrength  of  materials  could  with  ft  and  the 
violence  of  the  ftrains  at  every  reciprocation  of  the  mo¬ 
tion.  This  is  chiefly  experienced  in  great  works  which 
are  put  in  motion  by  a  water-wheel,  or  fome  other 
equal  power  exerted  on  the  mafs  of  matter  of  which 
the  machine  confifts.  The  water-wheel  being  of  great 
weight,  moves  with  confiderable  fteadinefs  or  unifor¬ 
mity  ;  and  when  an  additional  refiftance  is  oppofed  to 
it  by  the  beginning  of  a  new  ftroke  of  the  pifton,  its 
great  quantity  of  motion  is  but  little  affedled  by  this 
addition,  and  it  proceeds  very  little  retarded  ;  and  the 
machine  mull  either  yield  a  little  by  bending  and  com- 
prefiion,  or  go  to  pieces,  which  is  the  common  event. 
Cranks  are  free  from  this  inconvenience,  becaufe  they 
accelerate  the  pifton  gradually,  and  bring  it  gradually 
to  reft,  while  the  water-wheel  moves  round  with  almoft 
perfect  uniformity.  The  only  inconvenience  (and  it 
may  be  confiderable)  attending  this  flow  motion  of  the 
pifton  at  the  beginning  of  its  ftroke  is,  that  the  valves 
do  not  fliiit  with  rapidity,  fo  that  fome  water  gets  back 
*  through  them.  But  when  they  are  properly  formed 
and  loaded,  this  is  but  trifling. 

hefe  tqua-  We  not  imagine,  that  becaufe  the  ftream  pro- 

\  pump*  duced  by  the  afliftance  of  an  air-barrel  is  almoft  per- 
iver  very fedly  equable,  and  becaufe  as  much  water  runs  out  du- 
ring  the  returning  of  the  pifton  as  during  its  adlive 
s  others!  ftr°k-e>  it  therefore  doubles  the  quantity  of  water.  No 
more  water  can  run  out  than  what  is  fent  forward  by 
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the  air-veffel,  more  than  what  is 
neceifary  for  merely  balancing  the  quiefeent  column  of 
water,  reads  on  the  pifton,  refilling  its  compreftion 
juit  as  much  as  the  column  of  water  would  do  which 
P/oduces  a  velocity  equal  to  that  of  the  efflux.  Thus 
if  the  water  is  made  to  fpout  with  the  velocity  of  eight 
feet  per  fecond,  this  would  require  an  additional  column 
of  one  foot  high,  and  this  would  juft  balance  the  com¬ 
preffion  in  the  air-veffel,  which  maintains  this  velocity 
during  the  non-a&ion  of  the  pifton.  It  is,  however,  a 
mattei  of  fad,  that  a  pump  furnifhed  with  an  air-veffel 
delivers  a  little  more  water  than  it  would  do  without  it. 

But  the  difference  depends  on  the  combination  of  ma¬ 
ny  very  diffimilar  circumftances,  which  it  is  extremely 
difficult  to  bring  into  calculation.  Some  of  thefe  will 
be  mentioned  afterwards. 

To  deferibe,  or  even  to  enumerate,  the  immenfe 
variety  of  combinations  of  tliefe  three  Ample  pumps 
would  till  a  volume.  We  (hall  feled  a  few,  which  are 
more  deferving  of  notice. 

>  The  common  fucking-pump  may,  by  a  fmall  ad-  The-Iuck. 
dition,  be  converted  into  a  lifting*pump,  fitted  for  pro-*  g  pump 

pelling  the  water  to  any  diftance,  and  with  any  velo- converteti 
city.  '  into  a  lift- 

fig.  14.  is  a  fucking-pump,  whofe  working-barrel^ 
ACDB  has  a  lateral  pipe  AEGHF  conneded  with  it 
clofe  to  the  top.  This  terminates  in  a  main  or  riling 
pipe  IK,  furnifhed  or  not  with  a  valve  L.  The  top 
of  the  barrel  is  fhut  up  by  a  ftrong  plate  MN,  having  a 
hollow  neck  terminating  in  a  fmall  flanch.  The  pifton 
rod  Q^R  paffes  through  this  neck,  and  is  nicely  turned 
and  polifhed.  A  number  of  rings  of  leather  are  put 
over  the  rod,  and  ftrongly  compreffed  round  it  by  ano¬ 
ther  flanch  and  feveral  ferewed  bolts,  as  is  reprefented 
at  OP.  By  this  contrivance  the  rod  is  clofely  grdped 
*by  the  leathers,  but  may  be  eafily  drawn  up  and  down, 
while  all  paffage  of  air  or  water  is  effednally  pre¬ 
vented. 

The  pifton  S.  is  perforated,  and  furnifhed  with  a 
valve  opening  upwards.  There  is  alfo  a  valve  T  on 
the  top  of  the  fudion-pipe  YX  ;  and  it  will  be  of  ad¬ 
vantage,  though  not  abfolutely  neceffary,  to  put  a  valve 
L  at  the  bottom  of  the  rifmg  pipe.  Now  fuppofe  the 
pifton  at  the  bottom  of  the  working-barrel.  When  it 
is  drawn  up,  it  tends  to  comprefs  the  air  above  it,  be¬ 
caufe  the  valve  in  the  Apifton  remains  fhut  by  its  own 
weight.  The  air  therefore  is  driven*  through  the  valve 
L  into  the  rifmg  pipe,  and  efcapes.  In  the  mean  time, 
the  air  which  occupied  the  fmall  fpace  between  the  pi¬ 
fton  and  the  valve  T  expands  into  the  upper  part  of 
the  working  barrel ;  and  its  elafticity  is  fo  much  dimi- 
nifhed  thereby,  that  the  atmofphere  preffes  the  water  of 
the  ciftern  into  the  fu<dion-pipe,  where  it  will  rife  till 
an  equilibrium  is  again  produced.  The  next,  down- 
-  ward  ftroke  of  the  pifton  allows  the  air,  which  had 
come  from  the  fudion-pipe  into  the  barrel  during  the 
afeent  of  the  pifton,  to  get  through  its  valve.  Upon 
drawing  up  the  pifton,  this  air  is  alfo  drawn  off  through.* 
the  riling  pipe.  Repeating  this  procefs  brings  the  wa- 
6  *** 
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Pump,  ter  at  laft,  into  the  working-barrel,  and  it  is  then  driven 

" — v - '  along  the  rifing-pipe  by  the  pifton. 

.  ,  This  is  one  of  the  belt  forms  of  a  pump.  The  ra- 

o/  this  con- refaction  may  be  very  perfect,  becaufe  the  pifton  can 
be  brought  fo  near  to  the  bottom  of  the  working- 
barrel :  and,  for  forcing .  water  in  oppofition  to  great 
preffures,  it  appears  preferable  to  the  common  forcing- 
pump  ;  becaufe  in  that  the  pifton  rods  are  compreffed 
and  expofed  to  bending,  which  greatly  hurts  the  pump 
fey  wearing  the  pifton  and  barrel  on  one  fide..  1  his 
foon  renders  it  lefs  tight,  and  much  water  fquirts  out 
by  the  fides  of  the  pifton.  But  in  this  pump  the  pifton 
rod  is  always  drawn  or  pulled,  which  -keeps  it  ftraight, 
and  rods  exert  a  much  greater  force  in  oppofition  to  a 
pull  than  in  oppofition  to  compreffion.  The  collar  ot 
leather  round  the  pifton-rods  is  found  by  experience  to 
need  very  little  repairs,  and  is  very  impervious  to  water. 
The  whole  is  very  acceflible  for  repairs;  and  in  this  re- 
fpeft  much  preferable  to  the  common  pump  in  deep 
mines,  where  every  fault  of  the  pifton  obliges  us  to 
draw  up  fome  hundred  feet  of  pifton-rods.  By  this 
addition,  too,  any  common  pump  for  the  fervice  of  a 
heufe  is  converted  into  an  engine  for  extinguiflung  fire, 
or  may  be  made  to  convey  the  water  to  every  part  of 
the  houfe  ;  and  this  without  hurting  or  obftru&ing  its 
common  ufe«.  All  that  is  neceffary  is  to  have  a  large 
.cock  on  the  upper  part  of  the  working  barrel  oppo- 
fite  to  the  lateral  pipe  in  this  figure,  riua  cock  ferves 
for  a  fpout  when  the  pump  is  ufed  for  common  pur- 
pofes ;  and  the  merely  (hutting  this  cock  converts  the 
whole  into  an  engine  for  extinguilhing  fire  or  for  fup- 
plying  diftant  places  with  water.  It  is  fcarcely  necef- 
fary  to  add,  that  for  thefe  fervicei  it  will  be  proper  to 
conned  an  air-veffel  with  fome  convenient  part  of  the 
rifing  pipe,  in  order  that  the  current  of  the  water  may 
be  continual. 

r.qnaoic  We  have  frequently  fpoken  of  the  advantages  or  a 
ftreamspro-  contjnue(j  current  ;n  the  main  pipe.  In  all  great  works 
trrcafworks*1  corifiderable  degree  of  uniformity  is  produced  by  the 
by  coX  manner  of  ditpofing  the  aftions  of  the  different  pumps; 
nations.  for  ft  is  very  rarely  that  a  machine  works,  but  one 
pump.  In  order  to  maintain  fome  uniformity  in  the 
refiftance,  that  it  may  not  all  be  oppofed  at  once  to (the 
moving  power,  with  intervals  of  total  ina&ion,  which 
-would  produce  a  very  hobbling  motion,  it  is  ufual  to 
diftribute  the  work  into  portions,  which  fucceed  alter¬ 
nately  ;  and  thus  both  diminilh  the  ftrain,  and  give 
o-reater  uniformity  of  a&ion,  and  frequently  enable  a 
natural  power  which  we  can  command,  to  perform  a 
piece  of  work,  which  would  be  impoffible  if  the  whole 
refiftance  were  oppofed  at  once.  In  all  pump  ma¬ 
chines  therefore  we  are  obvioufly  dire&ed  to  Conltrutt 
them  fo  that  they  may  give  motion  to  at  leaft  two 
pumps,  which  work  alternately.  By  this  means  a  much 
greater  uniformity  of  current  is  produced  in  the  main 
pipe  lt  will  be  rendered  ftill  more  uniform  if  four  are 
employed,  -fucceeding  each  other  at  the  interval  of  one 
quarter  of  the  time  of  a  complete  ftroke. 

35  *  But  ingenious  men  have  attempted  the  fame  thing 

A  with  a  lingle  pump,  and  many  different  conftruaions 

Sd*  purpofe  for  this  purpofe  have  been  propofed  and  executed, 
diferibed.  The  thing  is  not  of  much  importance,  nor  ot  great  re- 
fearch.  We  (hall  content  ourfelves  therefore  with  the 
defeription  of  one  that  appears  to  us  the  moft  perfed, 
both  in  refpeft  of  fimplicity  and  effect. 


Pump. 


34 

Equable 


1  P  U  M 

II.  It  confifts  of  a  working-barrel  AB  (fig.  15.) 
clofe  at  both  ends.  The  pifton  C  is  folid,  and  the  rod 
OP  paffes  through  a  collar  of  leathers  in  the  plate, 
which  clofes  the  upper  end  of  the  working-barrel.  This 
barrel  communicates  laterally  with  two  pipes  H,  K  ;  the 
communications  m  and  n  being  as  near  to  the  top  and 
bottom  of  the  barrel  as  poffible.  Adjoining  to  the 
.paffage  m  are  two  valves  F  and  G  opening  ^upwards. 

Similar  valves  accompany  the  paffage  n.  The  two 
pipes  H  and  K  unite  in  a  larger  riling  pipe  L.  They 
are  all  reprefented  as  in  the  fame  plane  ;  but  the  upper 
ends  mull  be  bent  backwards,  to  give  room  for  the  mo¬ 
tion  of  the  pifton* rod  OP. 

Suppofe  the  pifton  clofe  to  the  entry  of  the  lateral 
.pipe  «,  and  that  it  is  drawn  up  :  it  compreffes  the  air 
above  it,  and  drives  it  thiough  the  valve  G,  where  it 
efcapes  along  the  rifing  pipe  ;  at  the  fame  time  it 
rarefies  the  air  in  the  fpacd  below  it.  Therefore  the 
weight  of  the  atmofphere  Ihuts  the  valve  E,  and  caufes 
the  water  of  the  ciftern  to  rife  through  the  valve  D, 
and  fill  the  lower  part  of  the  pump.  When  the  pifton 
is  pulhed  down  again,  this  water  is  firft  driven  through 
the  valve  E,  becaufe  D  immediately  Ihuts  ;  and  then 
moft  of  the  air  which  was  in  this  part  of  the  pump  at 
the  beginning  goes  up  through  it,  fome  of  the  water 
coming  back  in  its  Head.  In  the  mean  time,  the  air 
which  remained  in  the  upper  part  of  the  pump  after  the 
afeent  of  the  pifton  is  rarefied  by  its  defeent ;  becaufe 
the  valve  G  Ihuts  as  foon  as  the  pifton  begins  to  de- 
feend,  the  valve  F  opens,  the  air  in  this  ftnftion  pipe 
F /  expands  into  the  barrel,  and  the  water  rifes  in¬ 
to  the  pipes  by  the  preffure  of  the  atmofphere.  The 
next  rife  of  the  pifton  muft  bring  more  water  into  the 
lower  part  of  the  barrel,  and  muft  drive  a  little  more 
air  through  the  valve  G,  namely,  part  of  that  which 
had  come  out  of  the  fu&ion-pipe  F /;  and  the  next 
defeent  of  the  pifton  muft  drive  more  water  into  the 
rifing  pipe  H,  and  along  with  it  moft  if  not  all  of  th  e 
air  which  remained  below  the  pifton,  and  muft  rarefy 
ftill  more  the  air  remaining  above  the  pifton  ;  and  more 
water  will  come  in  through  the  pipe  F /,  and  get  into 
the  barrel.  It  is  evident  that  a  few  repetitions  wall  at 
laft  fill  the  barrel  on  both  fides  of  the  pifton  with  water. 

When  this  is  accomplifhed,  there  is  no  difficulty  in  per¬ 
ceiving  how,  at  every  rife  of  the  pifton,  the  water  of 
the  ciftern  will  come  in  by  the  valve  D,  and  the  water 
in  the  upper  part  of  the  barrel  will  be  driven  thro’  the 
valve  G;  and,  in  every  defeent  of  the  pifton,  the  water  ot 
the  ciftern  will  come  into  the  barrel  by  the  valve  F, 
and  the  water  below  the  pifton  will  be  driven  through 
the  valve  E  :  and  thus  there  will  be  a  continual  influx 
into  the  barrel  through  tlie  valves  D  and  F,  and  a  con¬ 
tinual  difeharge.  along  the  riling  pipe  L  through  the 

valves  E  and  G.  .  .3^ 

This  machine  is,  tobefure,  equivalent  to  two  forcing  It  is  equ 
pumps,  although  it  has  but  one  barrel  and  one  pifton 
but  it  has  no  fort  of  fuperiority.  It  is  not  even  more 
economical  in  moft  cafes  ;  becaufe  we  apprehend  that 
the  additional  workmanffiip  will  fully  compensate  for 
the  barrel  and  pifton  that  is  faved.  There  is  indeed  a 
faring  in  the  reft  of  the  machinery,  became  one  lever 
produces  both  motions.  We  cannot  therefore  fay  that 
it  is  inferior  to  two  pumps  ;  and  we  acknowledge  that 
there  is  fome  ingenuity  in  the  contrivance. 

We  recommend  to  our  readers  the  perufal  of  Beii- 

eor® 
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v  Pami"'.  ,  ^or’s  drchdeclurt  Hyilraulique,  where  is  to  be  found  a 
„  Srcat  vane<7  °f  combinations  and  forms  of  the  Ample 
Authois  re.  P^mps  ;  but  we  muff  caution  them  with  refpeft  to  his 
commend-  theories,  which  in  this  article  are  extremely  defective 
ed.  Alt £5  in  Leupold’s  Theatrum  Machinarum  Hydraulics 

rum,  there  is  a  prodigious  variety  of  all  kinds  of  pumps, 
many  of  them  very  Angular  and  ingenious,  and  many 
which  have  particular  advantages,  which  may  fuit  local 
circumftances,  and  give  them  a  preference.  But  it 
would  be  improper  to  fwell  a  work  of  this  kind  with  fo 
many  peculiarities  ;  and  a  perfon  who  makes  hiinfelf 
mailer 'of  the  principles  delivered  here  in  fufficient  de¬ 
tail,  can  he  at  no  lofs  to  fuit  a  pump  to  his  particular 
views,  or  to  judge  of  the  merit  of  fuch  as  may  be  pro- 
pofed  to  him. 

We  mufl  now  take  notice  of  fome  very  confiderable 
and  important  varieties  in  the  form  and  contrivance  of 
the  forcing  theT  ^entialparts  of  a  pump. 

ntimn  diff  -  U1-  1  he  forcing  pump  is  fometimes  of  a  very  diffe- 

.  rent  form  from  that  already  deferibed.  Inftead  of  a 
pifton,  which  applies  itfelf  to  the  infide  of  the  barrel, 
and  Aides  up  and  down  in  it,  there  is  a  long  cylinder 
?°QJ%  1 6.)  nicely  turned  and  polifhed  on  the  out- 
lide,  and  of  a  diameter  fomewliat  lefs  than  the  infide  of 
the  barrel.  This  cylinder  (called  a  plunger)  Aides 
through  a  collar  of  leathers  on  the  top  of  the  working- 
barrel,  and  is  conftru&ed  as  follows.  The  top  of  the 
barrel  terminates  in  a  flanch  a  b,  pierced  with  four  holes 
for  receiving  fcrew-bolts.  There  are  two  rings  of  me¬ 
tal,  c  d,  efy  of  the  fame  diameter,  and  having  holes  cor- 
refponding  to  thofe  in  the  flanch.  Four  rings  of  foft 
leather,  of  the  fame  fize,  and  limilarly  pierced  with 
holes,  are  well  foaked  in  a  mixture  of  oil,  tallow,  and  a 
little  rofin.  Two  of  thefe  leather  rings  are  laid  on  the 
pump  flanch,  and  one  of  the  metal  rings  above  them. 
The  plunger  is  then  thruft  down  through  them,  by 
which  it  turns  their  inner  edges  downwards.  The  other 
two  rings  are  then  flipped  on  at  the  top  of  the  plun¬ 
ger,  and  the  fecond  metal  ring  is  put  over  them,  and 
then  the  whole  are  Aid  down  to  the  metal  ring.  By 
this  the  inner  edges  of  the  lalt  leather  rings  are  turned 
Upwards.  The  three  metal  rings  are  now  forced  to¬ 
gether  by  the  ferewed  bolts;  and  thus  the  leathern 
rings  are  Arongly  comprefled  between  them,  and  made 
to  grafp  the  plunger  fo  clofely  that  no  preflure  can 
force  the  water  through  between.  The  upper  metal 
ring  juft  allows  the  plunger  to  pafs  through  it,  but 
without  any  play ;  fo  that  the  turned  up  edges  of  the 
leathern  rings  do  not  come  up  between  the  plunger  and 
the  upper  metal  ring,  but  are  lodged  in  a  little  conical 
taper,  which  is  given  to  the  inner  edge  of  the  upper 
plate,  its  hole  being  wider  below  than  above.  It  is  on 
this  trifling  circumftancc  that  the  great  tightnefs  of  the 
collar  depends.  To  prevent  the  leathers  from  flirinking 
by  drought,  th'ere  is  ufually  a  little  eiftern  formed 
round  the  head  of  the  pump,  and  kept  full  of  water. 
The  plunger  is  either  forced  down  by  a  rod  from  a 
working  beam,  or  by  a  fet  of  metal-weights  laid  on  it, 
as  is  repreiented  in  the  figure. 

Its  mode  of  It  is  hardly  neceffary  to  be  particular  in  explaining 
operation,  the  operation  of  this  pump.  When  the  plunger  is  at 
the  bottom  of  the  barrel,  touching  the  fixed  valve  M 
with  its  lower  extremity,  it  almoft  completely  fills  it. 
That  it  may  do  it  completely,  there  is  fometimes  a  fmall 
pipe  RSZ  branching  out  from  the  top  of  the  barrel, 
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and  fitted  with  a  cock  at  S.  Water  is  admitted  till  the  Tamp. 

barrel  is  completely  filled,  and  the  cock  is  then  lhut. - - r— 

Wow  when  the  plunger  is  drawn  up,  the  valve  N  in  the 
riling  pipe  muft  remain  fliut  by  the  preffiire  of  the  at- 
moiphere,  and  a  void  mull  be  made  in  the  barrel.  There 
fore  the  valve  M  on  the  top  of  the  fuftion-pipe  muft 
be  opened  by  the  elafticity  of  the  air  in  this  P£e,  and 
the  air  muft  expand  into  the  barrel;  and,  being  no  longer 
a  balance  for  the  atmofphere,  the  water  in  the  cittern 
mult  be  forced  into  the  ftiftion-pipe,  and  rife  in  it  to  a 
certain  height.  When  the  plunger  defeends,  it  muft 
drive  t.ie  water  through  the  valve  N  (for  the  valve  M 
will  immediately  lhut  and  along  with  it  moft  of  the 
air  which  had  come  into  the  barrel.  And  as  this  air 
occupied  the  upper  part  of  the  barrel,  part  of  it  will  re¬ 
main  when  the  plunger  has  reached  the  bottom  ;  but 
a  ftroke  or  two  will  expel  it  all,  and  then  every  fuceeed- 
ing  broke  of  the  defeending  pifton  will  drive  the  water  * 
along  the  riling  pipe,  and  every  afeent  of  the  plunder 
will  ^be  followed  by  the  water  from  the  eiftern. 

The  advantage  propofed  by  this  form  of  pifton  is, 
that  it  may  be  more  accurately  made  and  polifhed  than 
the  infide  of  a  working  barrel,  and  it  is  of  much  eafier 
repair.  Yet  we  do  not  find  that  it  ia  much  ufed,  al¬ 
though  an  invention  of  laft  century  (we  think  by  Sir 
Samuel  Morland),  and  much  pfaifed  by  the  writers  on 
thefe  fr*>je<fts. 

It  is  eafy  to  fee  that  the  fucking-pump  may  be  vari-  Sucking^ 
ed  in  the  fame  way.  Suppofe  this  plunger  to  be  openP  ;mP  fi*51** 
both  at  top  and  bottom,  but  the  bottom  filled  with  a lar1/  va* 
valve  opening  upward.  When  this  is  pufhed  to  the™  ’ 
bottom  of  the  barrel,  the  air  which  it  tends  to  com- 
prefs  lifts  the  valve  (the  lateral  pipe  FIK  being  taken 
away  and  tlie  paflage  fhut  lip),  and  efcapes  through  the 
plunger.  When  it  is  drawn  up,  it  makes  the  fame  ra¬ 
refaction  as  the  folid  plunger,  becaufe'  the  valve  at  O 
fliuts,  and  the  water  will  come  up  from  the  eiftern  as  in 
the  former  cafe.  If  the  plunger  be  now  thruft  down 
again,  the  valve  M  fhuts,  the  valve  O  is  forced  open, 
and  the  plunger  is  filled  with  water.  This  will  be  lifted 
by  it  during  its  next  afeent ;  and  when  it  is  pufhed 
down  again,  the  water  which  filled  it  muft  nowbepufh- 
ed  out,  and  will  flow  over  its  Tides  into  the  eiftern  at  the 
head  of  the  barrel.  Inftead  of  making  the  valve  at  the 
bottom  of  the  pifton,  it  may  be  made  at  the  top  ;  but 
this  difpofition  is  much  inferior,  becaufe  it  cannot  rare¬ 
fy  the  air  in  the  barrel  one  half.  This  is  evident ;  for 
the  capacity  of  the  barrel  and  plunger  together  cannot 
be  twice  the  capacity  of  the  barrel. 

IV.  It  may  be  made  after  a  ftill  different  form,  as  Another 
reprefented  in  fig.  J  7.  Here  the  ftnftion-pipe  CO  form  of  the 
comes  up  through  a  eiftern  KMNL  deeper  or  longer  hickiiv- 
than  the  intended  flroke  of  the  pifton,  and  has  a  valve  l  umP> 

C  at  top.  The  piflon,  or  what  a£ts  in  lieu  of  it,  is  a 
tube  A  HGB,  open  at  both  ends,  and  of  a  diameter 
fomewhat  larger  than  that  of  the  fu6tion-pipe.  The 
interval  between  them  is  filled  up  at  HG  by  a  ring  or 
belt  of  foft  leather,  which  is  faftened  to  the  outer  tube, 
and  moves  up  and  down  with  it,  Aiding  along  the 
fmoothly  polifhed  furface  of  the  fu6lion-pipe  with  very 
little  frieftion.  There  is  a  valve  I  on  the  top  of  this 
pifton,  opening  upwards.  Water  is  poured  into  tlie 
outer  eiftern.  42, 

The  outer  cylinder  or  piflon  being  drawn  up  from  And  it* 
the  bottom,  there  is  a  great  rarefaction  of  the  air  which  modc 

4  O  wa«°Peratlon 
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was  between  them,  and  the  atmofphere  p-effes  the  wa 
ter  up  through  the  fu&ion-pipe  to  a  certain  height; 
for  the  valve  I  keeps  {hut  by  the  preffure  of  the  atmo¬ 
fphere  and  its  own  weight.  Pufhing  down  the  pifton 
caufes  the  air,  which  had  expanded  from  the  fu&ion- 
pipe  into  the  pifton,  to  efcape  through  the  valve  I ; 
drawing  it  up  a  fecond  time,  allows  the  atmofphere  to 
prefs  more  water  into  the  fu&ion-pipe,  to  fill  it,  and  al¬ 
fo  part  of  the  pifton.  When  this  is  pufhed  down  again, 
the  water  which  had  come  through  the  valve  C  is  now 
forced  out  through  the  valve  I  into  the  ciftern  KMNL, 
and  now  the  whole  is  full  of  water.  When,  therefore, 
the  pifton  is  drawn  up,  the  water  follows,  and  fills  it,  if 
not  33  feet  above  the  water  in  the  ciftern  ;  and  when  it  is 
pufhed  down  again,  the  water  which  filled  the  pifton  is 
all  thrown  out  into  the  ciftern  ;  and  after  this  it  delivers 
its  full  contents  of  water  every  ftroke.  The  water  in  the 
ciftern  KMNL  effe&ually  prevents  the  entry  of  any 
air  between  the  two  pipes  ;  fo  that  a  very  moderate 
compreffion  of  the  belt  of  foft  leather  at  the  mouth  of 
the  pifton  cylinder  is  fufficient  to  make  all  perfe&ly 

U&It  might  be  made  differently.  The  ring  of  leather 
might  be  faftened  round  the  top  of  the  inner  cylinder 
at  DE,  and  Aide  on  the  infide  of  the  pifton  cylinder  ; 
but  the  firft  form  is  moft  eafily  executed.  Mufchen- 
broeck  has  given  a  figure  of  this  pump  in  his  large 
fyftem  of  natural  philofophy,  and  fpeaks  very  highly  of 
its  performance.  But  we  do  not  fee  any  advantage 
which  it  poffeffes  over  the  common  fucking-pump.  He 
indeed  fays  that  it  is  without  fri&ion,  and  makes  no 
mention  of  the  ring  of  leather  between  the  two  cy¬ 
linders.  Such  a  pump  will  raife  water  extremely  well 
to  a  fmall  height,  and  it  feems  to  have  been  a  model  only 
which  he  had  examined :  But  if  the  fu&ion-pipe  is- 
long,  it  will  by  no  means  do  without  the  leather  ;  for 
on  drawing  up  the  pifton,  the  water  of  the  upper  ci¬ 
ftern  will  rife  between  the  pipes,  and.  fill  the  pifton,  and 
none  will  come  up  through  the  fu&ion-pipe. 

We  may  take  this  opportunity  of  obferving,  that  the 
many  ingenious  contrivances  of  pumps  without  fri&ion 
are  of  little  importance  in  great  works  ;  becaufe  the 
fri&ion  which  is  completely  fufficient  to  prevent  all 
efcape  of  water  in  a  well-conftru&ed  pump  is.  but  a 
very  trifling  part  of  the  whole  force.  I11  the  great  pumps 
which  are  ufed  in  mines,  and  are  worked  by  a  fteam- 
engine,  it  is  very  ufual  to  make  the  piftons  and  valves 
without  any  leather  whatever.  The  working  barrel  is 
bored  truly  cylindrical,  and  the  pifton  is  made  of  me¬ 
tal  of  a  fize  that  will  juft  pafs  along  it  without  ftick- 
ing.  When  this'is  drawn  up  with  the  velocity  compe- 


top  of  this  trunk  muft  be  on  a  level  with  K,  and  lias  a  IJump.  ^ 
fmall  ciftern  EADF.  It  alfo  communicates  laterally  * 
with  a  rifing  pipe  GHK,  furnifhed  with  a  valve  at  H 
opening  upwards.  LM  is  a  beam  of  timber  fo  fitted 
to  the  trunk  as  to  fill  it  without  flicking,  and  is  of  at 
lead  equal  length.  It  hangs  by  a  cham  from  a  work¬ 
ing  beam,  and  is  loaded  on  the  top  with  weights  ex¬ 
ceeding  that  of  the  column  of  water  which  it  difplaces. 

Now  fuppofe  this  beam  allowed  to  defeend  from  the 
pofition  in  which  it  is  drawn  in  the  figure  ;  the  wa¬ 
ter  muft  rife  all  around  it,  in  the  crevice  which  is  be- 
tween  it  and  the  trunk,  and  alfo  in  the  rifing  pipe  ;  be¬ 
caufe  the  valve  P  {huts,  and  H  opens  ;  fo  that  when  the. 
plunger  has  got  to  the  bottom,  the  water  will  ftand  at 
the  fevel  of  K.  When  the  plunger  is  again  drawn  up; 
to  the  top  by  the  a&ion  of  the  moving  power,  the  wa¬ 
ter  finks  again  in  the  trunk,  but  not  in  the  rifing  pipe,- 
bec&ufe  it  is  flopped  by  the  valve  H.  Tnen  allowing 
the  plunger  to  defeend  again,  the  water  muft  again  rife 
in  the  trunk  to  the  level  of  K,  and  it  muft  now  flow 
out  at  K;  and  the  quantity  difeharged  will  be  equal  to 
the  part  of  the  beam  below  the  furface  of  the  pit- 
water,  dedu&ing  the  quantity  which  fills  the  fmall  fpace 
between  the  beam  and  the  trunk.  .  This  quantity  may, 
be  reduced  almoft  to. ^nothing  ;  for  if  the  infide  of  the 
trunk  and  the  outfide  of  the  beam  be  made  tapering, . 
the  beam  may  be  let  down  till  they  exa&ly  fit  ;  and  as 
this  may  be  done  in  fquare  work,  a  good  workman  can 
make  it  exceedingly  accurate.  But  in  this  cafe,  the 
lower  half  of  the  beam  and  trunk  muft  not  taper;  and, 
this  part  of  the  trunk  ,  muft  be  of  fufficient  width 
round  the  beam  to  allow  free  paffage  into  the  rifing 
pipe.  Or,  which  is  better,  the  rifing  pipe  muft  branch 
off  from  the  bottom  of  the  trunk.  A  difeharge  may 
be  made  from  the  ciftern  EADF,  fo  that  as  little  wa¬ 
ter  as  poffible  may  defeend  along  the  trunk  when  the 
pifton  is  raifed.  .  #  .  46 

One  great  excellence  of  this  pump  is,  that  it  is  per-  its  excel-'- 
fe&ly  free  from  all  the  deficiencies  which  in  common  lcncies  ara 
pumps  refult  from  want  of  being  air-tight.  Another  er 
is,  that  the  quantity  of  water  raifed  is  precifely  equal  * 
to  the  power  expended  ;  for  any  want,  of  accuracy  in 
the  work,  while  it  occafions  a  diminution  of  the  quan* 
tity  of  water  difeharged,  makes  an  equal,  diminution  in 
the  weight  which  is,  neceffary  for  puftiing^  down  the. 
plunger.  We  have  feen  a  machine  confiding  of  two. 
foch  pumps  fufpended  from  the  arms  of  a  long  beam,, 
the  upper  fide  of  which  was  formed  into  a  walk  with , 
a  rail  on  each  fide.  A  man  flood  on  one  end  till  it 
got  to  the  bottom,  and  then  walked  fobeily  up 
to  the  other  end,  the  inclination  being  about  twenty- 


ino-  When  this'is  drawn  up  witn  tne  velocity  compe-  cu  ;  - i  it  j  u 

tent  to  a  properly  loaded  machine,  the  quantity  of  wa-  five  degrees  at  firft,  but  gradually  diminiihed  as  he  went 
ter  which  efcapes  round  the  pifton  is  infignificant.  The  along,  and  changed  the  load  o  e  •  y 
pifton  is  made^  without  leathers,  not  to  avoid  friaion,  means  he  made  the  other  end  go  .tothe  bottom,  and  fo. 


uuiuu  ao  ’ -  -  :  '  • 

which  is  alfo  infignificant  in  fuch  works ;  but  to  avoid 
the  neceffity  of  frequently ^  drawing  it,  up  for  repairs 
through  fuch  a  length  of  pipes. 

45  V.  If  a  pump  absolutely  without  fri&ion  is  wanted, 

Example  t^e  following  feems  preferable  for  fimplicity  and  per- 
a  fimple  formance  to  any  we  have  feen,  when  made  ufe  of  in 
yumpwi  -  er  fixations.  Let  NO  (fig.  18.)  be.  the.  furface 
of  the  water  in  the  pit,  and  K  the  place  of  delivery. 
The  pit  muft  be  as  deep  in  water  as  from  K  to  NO. 
ABCD  is  a  wooden  trunk,  round  or  fquare,  open  at 
both  ends,  and.  having  a  valve  P  at  the  bottom.  The- 


cut  fric¬ 
tion. 


on  alternately,  with  the  eafiefl  of  all  exertions,  and 
what  we  are  moft  fitted  for  by  ourftru&ure.  With  this 
machine,  a  very  feeble  old  man,  weighing  110  pounds, 
raifed  7  cubic,  feet  of  water  n4  feet  high  in  a  minute, 
and  continued  working  8  or  10  hours  every  day.  .  A 
flout  young,  man,  weighing  nearly  135  pounds,  raifed  , 
8}  to  the  fame  height  ;  and  when  he  carried  30  pounds, 
conveniently  flung  about  him,  he  raifed  94  this 

height,  working  10  hours  a-day  without  fatiguing, 
himfelf.  This  exceeds  DefaguUer’s  maximum  of  a- 
hogffiead  of  water  .10  feet  high  in  a  minute,  in  the  prev 
g  0  portion 


Pump. 
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But  it  is  li 
niiud. 
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Hafkin’s 
pump  de- 
fcribed. 


P  U  M 

portion  of  9  to  7  nearly.  It  1*3  limited  to  very  mode* 
rate  heights;  but  in  fucli  fituations  it  is  very  effectual, 
i-  thC  contHvance  of  an  untaught  labouring  man* 

poifeffed  of  uncommon  mechanical  genius.  We  {hall 
have  occalion  to  mention,  with  refpeft,  fome  other  con¬ 
trivances  of  the  fame  perfon  in  the  article  Water - 
Works . 

VI.  The  moll  ingenious  contrivance  of  a  pump  with, 
out  friftion  is  that  of  Mr  Hafkins,  defcribed  by  Defagu 
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Its  mode 
*>f  opera¬ 
tion. 


hderable  height.  The  apparatus  is  analogous  to  a  fir. 
phon  which  lias  one  leg  fiUed  with  water  and  the  other 
with  mercury.  But  it  was  not  neceffary  to  employ  an 
ir-pump  to  fill  it.  Suppofe  it  .again  empty,  and  all 
the  valves  fliut  by  their  own  weight.  Let  the  cylinders 
defeend  a  little.  The  capacity  of  the  fpaces  below  the 
valve  D  is  enlarged,  and  therefore  the  included  air  is 
f3f  vna"d  f°?e  the  air  ln  tke  P;Pe  CE  muft  dif¬ 
liers  and  called  by  him  the  Quicksilver  P^impT^ts  ^  . 

conftruftion  and  mode  of  operation  are  pretty  compli-  pipe  FE  anH  1  prefs  fome  water  up  the 

cated  ;  but  the  following  preliminary  obfervations  will.  tJLn  rl.’n  *  m^ury  ‘f  thf.  “ner  fpace  be- 


cated  ;  but  the  following  preliminary  obfervations  will, 
we  hope,  render  it  abundantly  plain. 

Let  ilmk  (fig.  19.)  be  a  cylindrical  iron  pipe,  about 
fix  feet  long,  open  at  top.  Let  eghf  be  another  cy¬ 
linder,  conne&ed  with  it  at  the  bottom,  and  of  fmaller 
diameter.  It  may  either  be  folid,  or,  if  hollow,  it 
muft  be  ciofe  at  top.  Let  aedb  be  a  third  iron 
cylinder,  of  an  intermediate  diameter,  fo  that  it  may 
move  up  and  down  between  the  other  two  without 
touching  either,  but  with  as  little  interval  as  poflible. 
Let  this  middle  cylinder  communicate  by  means  of  the 
pipe  AB,  with  the  upright  pipe  FE,  having  valves  C 
and  D  (both  opening  upwards)  adjoining  to  the  pipe 
of  communication.  Suppofe  the  outer  cylinder  fuf- 
pended  by  chains  from  the  end  of  a  working  beam,  and 
.  let  mercury  be  poured  into  the  interval  between  the 
three  cylinders  till  it  fills  the  fpace  to  0  p,  about  j-  of 
their  height.  Alfo  fuppofe  that  the  lower  end  of  the 


tween  the  cylinders.  When  the  cylinders  are  raifed 
again,  the  air  which  came  from  the  pipe  CE  would  re- 

turn  into  it  again,  but  is  prevented  by  the  valve  C _ 

Railing  the  cylinders  to  their  former  height  would  com- 
prefs  this  air;  it  therefore  lifts  the  valve  D,  and  efcapes. 
Another  depreffion  of  the  cylinders  will  have  a  ftmilar 
eftedL  The  water  will  rife  higher  in  FC,  and  the  mer¬ 
cury  in  the  inner  fpace  ;  and  then,  after  repeated  ftrokes, 
the  water  will  pafs  the  valve  C,  and  fill  the  whole  an- 
paratus,  as  the  air-pump  had  caufed  it  to  do  before.^- 
The  pofition  of  the  cylinders,  when  things  are  in  this 
fituation,  is  reprefented  in  fig.  20,  the  outer  and  inn.er 
cylinders  in  their  loweft  pofition  having  defeended  about 
30  inches. .  The  mercury  in  the  outer  fpace  ftands 
at  q,  r,  a  little  above  the  middle  of  the  cylinders,  and 
the  mercury  in  the  inner  fpace  is  near  the  top  t  s  of  the 
inner  cylinder.  Now  let  the  cylinders  be  drawn  up. 
rI  he  water  above  the  mercury  cannot  get  back  again 
through  the  valve  C,  which  fhuts  by  its  own  weight. 


pipe  FE  is  immerfed  into  a  ciftern  of  water,  and  that  uuUUgn  me  v<uvc  wmen  muts  Dy  its  own  weight, 
the  valve  D  is  lefs  than  33  feet  above  the  furfuce  of  this  We  therefore  attempt  to  comprefs  it ;  but  the  mercuiy 
'Vater*  ,  yields,  and  defeends  in  the  inner  fpace,  and  rifes  in 

#  Now  fuppofe  a  perforation  made  fomewhere  in  the  the  outer  till  both  are  quickly  on  a  level,  about  the 
pipe  AB,  and  a  communication  made  with  an  air-pump,  height  v  v.  If  we  continue  to  raife  the  cylinders,  the 
When  the  air-pnmp  is  worked,  the  air  contained  in  CE,  compreflion  forces  out  more  mercury,  and  it  now  ftands 
fn  AB,  and  in  the  fpace  between -the  inner  and  middle  lower  in  the  inner  than  in  the  outer  fpace.  But  that 
cylinders,  is  rarefied,  and  is  abftra&cd  by  the  air-pump  ;  there  may  be  fomething  to  balance  this  inequality  of 
for  the  valve  D  immediately  fhuts.  The  preffure  of  the  mercurial  columns,  the  water  goes  through  the 
the  atmofphere  will  caufe  the  water  to  rife  in  the  pipe  valve  D,  and  the  equilibrium  is  reftored  when  the 
CE,  and  will  caufe  the  mercury  to  rife  between  the  height  of  the  water  in  the  pipe  ED  above  the  furface 
inner  and  middle  cylinders,  and  fink  between  the  outer  of  tiie  internal  mercury  is  12  times  the  difference  of 

the  mercurial  columns  (on  the  former  fuppofition  of 
fpecific  gravity. )  If  the  quantity  of  water  is  fuch  as 
to  rife  two  feet  in  the  pipe  ED,  the  mercury  in  the 
outer  fpace  will  be  two  inches  higher  than  that  in  the 
inner  fpace.  Another  deprefiion  of  the  cylinders  will 
again  enlarge  the  fpace  within  the  apparatus,  the  mer¬ 
cury  will  take  the  pofition  of  fig.  19.  and  more  water 
» utn  iu  j,  *,  j  y  auu  *  1  L/viug  auuut  ^ u  muivo.  j. ai  inxa  will  Come  m.  Failing  the  cylinders  will  fend  tins 
■ftate  of  things,  the  water  will  run  over  by  the  pipe  BA,  water  four  feet  up  the  pipe  ED,  and  the  mercuiy  will 
and  every  thing  will  remain  nearly  in  this  pofition.  The  be  four  inches  higher  in  the  inner  than  in  the  outer 
Columns  of  water  and  mercury  balance  each  other,  and  fpace.  Repeating  this  operation,  the  water  will  be 
/Balance  the  preffure  of  the  atmofphere.  raifed  ftill  higher  in  DE  ;  and  this  will  go  on  till  the 

While  things  are  in  this  ftate  of  equilibrium,  if  we  mercury  ill  the  outer  fpace  reaches  the  top  of  the  cy- 
allow  the  cylinders  to  defeend  a  little,  the  water  will  Under ;  and  this  is  the  limit  of  the  performance.  The 
rife  in  the  pipe  FE>  which  we  may  now  confider  as  a  dimenfions  with  which  we  fet  out  wifi  enable  the  ma- 
ffu&ion-pipe  ;  for  by  this  motion  the  capacity  of  the  chine  to  raife  the  water  about  30  feet  in  the  pipe  ED  ; 
whole  is  enlarged,  and  therefore  the  preffure  of  the  at-  which,  added  to  the  30  feet  of  CF,  makes  the  whole 
tnofphere  will  ftill  keep  it  full,  and  the  fituation  of  the  height  above  the  pit-water  60  feet.  By  making  the 
mercury  will  again  be  fuch  that  all  fhall  be  in  equilibrio.  cylinders  longer,  we  increafe  the  height  of  FD.  This 
it  will  be  a  little  lower  in  the  infide  fpace  and  higher  machine  muft  be  worked  with  great  attention,  and  but 
in  the  outfide.  flowly  ;  for  at  the  beginning  of  the  forcing  ftroke  the 

Taking  this  view  of  things,  we  fee  clearly  how  the  mercuiy  very  rapidly  finks  in  the  inner  fpace  and  rifes 
Water  is  {imported  by  the  atmofphere  at  a  very  conil-  in  the  outer,  and  will  dafh  out  and  be  loft.  To  pre- 

4  Oa  vent 


and  middle  cylinders.  Let  us  fuppofe  mercury 
times  heavier  than  water  :  Then  for  every  foot  that 
the  water  rifes  in  EC,  the  level  between  the  outfide 
and  infide  mercury  will  vary  an  inch  ;  and  if  we  fup¬ 
pofe  DE  to  be  30  feet,  then  if  we  can  rarefy  the  air 
fo  as  to  raife  the  water  to  D,  the  outfide  mercury  will 
be  depreffed  to  q,  r,  and  the  infide  mercury  will  have 
rifen  to  sf  t9  s  q  and  t  r  being  about  30  inches.  In  this 


Pinup  * 
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Put -p.  vent  this  as  much  as  pcffhie,  the  outer  cylinder  termi- 
— v  nates  In  a  fort  of  cup  or  dilh,  and  the  inner  cylinder 
fhould  be  tapered  atop. 

Ingenuity  The  machine  is  exceedingly  ingenious  and  refined  ; 
of  the  con-  and  there  is  no  doubt  but  that  its  performan.ee  will  ex- 
tri vance  ceed  that  of  any  other  pump  which  raifes  the  water  to 

£PWl»  the  fame  height,  becaufe  fria ion  is  completely  avoided, 
and  there  can  be  no  want  of  tightness  of  the  pifton. — 
But  the  ad- But  thi3-is  all  its  advantage  ;  and,  frpm  what  has  been 
vantage  obferved,  it  is  but  trifling.  The  expence  would  be  e- 

trifling.  normous  •  for  with  whatever  care  the  cylinders  are  made, 

the  interval  between  the  inner  and  .outer  cylinders  mud 
contain  a  very  great  quantity  of  mercury.  The  middle 
cylinder  muft  be  made  of  iron  plate,  and  mull  be  without 
a  feam,  for  the  mercury  would  diffolve  every  folder.  For 
fuch  reafons,  it  has  never  cpme  into  general  ufe.  But 
it  would  have  been  unpardonable  to  have  omitted  the 
defeription  of  an  invention  which  is  fo  original  and  in¬ 
genious  ;  and  there  are  fome  occalions  where  it  may  be 
of  great  ufef  as  in  nice  experiments  for  illuftrating  the 
theory  of  hydraulics,  it  would  give  the  fined  pidons  for 
meafnring  the  preffures  of  water  in  pipes,  &c.  It  is 
on  precifely  the  fame  principle  that  the  cylinder  bel¬ 
lows,  deferibed  in  the  article  Pneumatics,  are  con- 

's,  ftru&ed.  # 

Dcfcrif  tion  We  beg  leave  to  conclude  this  part  of  the  fubjett 
of  anothvr  w  ^  t|ie  defeription  of  a  pump  without  friftion,  which 
puinruirh-^ayh.  COnftrudled  in  a  variety  of  ways  by  any  common 
carpenter,  without  the  aflidance  of  the  pump-maker  or 
plumber,  and  wdl  be  very  effeftive  for  railing  a  great 
quantity  of  water  to  fmall  heights,  as  in  draining 
marfhes,  marie  pits,  quarries,  & c.  or  even  for  the  fervice 
of  a  ho  ufe. 

VII.  ABCD  (fig.  21.)  is  a  fquare  trunk.of  carpen¬ 
ter’s  work  open  at  both  aids,  and  having  a  little  ci- 
dern  and  fpout  at  top.  Near  the  bottom  there  is  a 
partition  made  of  board,  perforated  with  a  hole  E, 
and  covered  with  a  clack,  ffff  reprefents  a  long  cy¬ 
lindrical  bag  or  pudding,  made  of  leather  or  of  double 
canvas,  with  a  fold  of  thin  leather  fuch  as  fheepfkin  be- 
1  tween  the  canvas  bags.  This  is  firmly  nailed  to  the 
board  E  with  foft  leather  between.  The  upper  end  of 
this  bag  is  fixed  on  a  round  board,  having  a  hole  and 
valve  F.  This  board  may  be  turned  in  the  lathe  with 
a  greove  round  its  edge,  and  the  bag  faftened  to  it  by 
a  cord  bound  tight  round  it.  I  he  iork  of  the  pifton- 
rod  FG  is  firmly  fixed  into  this  board  ;  the  bag  is  kept 
diftended  by  a  number  of  wooden  hoops  or  rings  of 
ftrong  wire//,  //,  Jf,  See.  put  into- it  at  a  few  inches 
di (lance  from  each  other.  It  will  be  proper  to  conned 
thefe  hoops  before  putting  them  in,  by  three  or  four 
cords  from  top  to  bottom,  which  will  keep  them  at 
their-  proper  diflances.  Thus  will  the  bag  have  the 
form  of  a  barber’s  bellows  powder-puff.^  The  diftance 
between  the  hoops  fhould  be  about  twice  the  breadth 
of  the  rim  of  the  wooden  ring  to  which  the  upper  valve 
53  and  pifton-rod  are  fixed.  #  . 

Its  mode  Mow  let  this  trunk  be  immerfed  in  the  water.  It  is 
of  opera-  ty\fent  that  if  the  bag  be  ftretched  from  the  compref- 
tion,  &c.  £onn  which  its  own  weight  will  give  it  by  drawing 
up  the  pifton-rod,  its  capacity  will  be  enlarged,  the 
valve  F  will  be  (hut  by  its  own  weight,  the  air  in  the 
bag  will  be  rarefied,  and  the  atmofphere  will  prefs  the 
water  into  the  bag.  When  the  rod  is  thruft  down 
a?ain,  this  water  will  come  jout  by  the  valve  F,  and 


fill  part  of  the  trunk.  A  repetition  of  the  operation  Pump. 

will  have  a  fimiiar  effeft  ;  the  trunk  will  be  filled,  and  - ^ 

the  water  will  at  laft  be  difeharged  by  the  fpout. 

Here  is  a  pump  without  fridion,  and  perfedly  tight. 

For  the  leather  between  the  folds  of  canvas  renders  the 
bag  impervious  both  to  air  and  water.  And  the  can¬ 
vas  has  very  confiderablc  ftrength.  We  know  from 
experience  that  a  bag  of  fix  inches  diameter,  made  of 
fail-cloth  n°3.  with  a  fheep  (kin  between,  will  bear  a  co¬ 
lumn  cf  15  feet  of  water,  and  Hand  fix  hours  work 
per  day  for  a  month  without  failure,  and  that  the  pump 
is  confiderably  fuperior  in  effed  to  a  common  pump 
of  the  fame  dimenlions.  We  mud  only  obferve,  that  the 
length  of  the  bag  muft  be  three  times  the  intended 
length  of  the  ftroke  ;  fo  that  when  the  pifton-rod  is  in 
its  higheft  pofition,  the  angles  or  ridges  of  the  bag'may 
be  pretty  acute.  If  the  bag  be  more  ftretched  than 
this,  the  force  which  muft  be  exerted  by  the  labourer 
becomes  much  greater  than  the  weight  of  the  column 
of  water  which  he  is  railing.  If  the  pump  be  laid 
aflope,  which  is  very  ufual  in  thefe  occafional  and  hafty 
drawings,  it  is  neceffary  to  make  a  guide  for  the  pi- 
fton-rod  within  the  trunk,  that  the  bag  may  play  up 
and  down  without  rubbing  on  the  (ides,  which  would 
quickly  wear  it  out. 

The  experienced  reader  will  fee  that  this  pump  is 
very  like  that  of  Goffet  and  De  la  Deuille,  deferibed  by 
Belidor  Vol.  II.  p.  120.  and  mod  writers  on  hydraulics. 

It  would  be  dill  more  like  it,  if  the  bag  were  on  the 
under  fide  of  the  partition  E,  and  a  valve  placed  farther 
down  the  trunk.  But  we  think  that  our  form  is  great¬ 
ly  preferable  in  point  of  ftrength.  When  in  the  other 
fituation,  the  column  of  water  lifted  by  the  pifton 
tends  to  hurjl  the  bag,  and  this  with  a  great  force,  as 
the  intelligent  reader  well  knows.  But  in  the  form  re-  . 
commended  here,  the  bag  is  comprrffsd,  and  the  (train 
on  each  part  may  be  made  much  lefs  than  that  which 
tends  to  burft  a  bag  of  fix  inches  diameter.  The  near¬ 
er  the  rings  aie  placed  to  each  other  the  fmaller  wilt 
the  drain  be. 

The  fame  bag-pifton  may  be  employed  for  a  forcing 
pump,  by  placing  it  below  the  partition,  and  inverting 
the  valve  ;  and  it  will  then  be  equally  ftrong,  becaufe 
the  refi  (lance  in  this  cafe  too  will  .aft  by  compreflion. 

We  now  come  naturally  to  the  consideration  of  the 
different  forms  which  may  be  given  to  the  piftons  and 
valves  of  3  pump.  A  good  deal  of  what  we  have  been 
deferibing  already  is  reducible  to  this  head;  but,  having 
a  more  general  appearance,  changing  as  it  were  the 
whole  form  and  ftrufture  of  the  pump,  it  was  not  im¬ 
proper  to  keep  thefe  things  together. 

The  great  defideratum  in  a  pifton  is,  that  it  be  as 
tight  as  pofiible,  and  have  as  little  friftion  as  is  con-  fhould  have 
fillent  with  this  mdifpenfable  quality.  We  have  al-  Hctle  fric- 
ready  faid,  that  the  common  form,  when  carefully  exe- tl0n* 
cuted,  has  thefe  properties  in  an  eminent  degree.  And 
accordingly  this  form  lias  kept  its  ground  amidft  all 
the  improvements  which  ingenious  artifts  have  made, 

Mr  Belidor,  an  author  of  the  firft  reputation,  has  given 
the  defeription  of  a  pifton  which  he  highly  extols,  and 
is  undoubtedly  a  very  good  one,  conftrufted  from  prin¬ 
ciple,  and  extremely  well  compofed.  55 

It  coniifts  of  a  hollow  cylinder  of  metal  g  h  (fig.  22.)  An  impro- 
pierced  with  a  number  of  holes,  and*  having  at  top  a  ved  one  by 
flanch  AB,  whofe  diameter  is  nearly  equal  to  that  of BeJl  or‘ 
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the  working. barrel  of  the  pump.  This  flaneli  has  a  may  be 
groove  round  >t.-  There  is  another  flanch  IK  below,  therefc 
by  which  this  hollow  cylinder  is  fattened  with  bolts  to 
Jpf.  •ve^/1en^r  ^ie  pifton,  reprefented  in  fig. 


Pumr. 


x  Ins  confifls  of  a  plate  CD,  with  a  grooved  edo-e  fiml- 
lar  to  AB,  and  an  intermediate  plate  which  forms  the 
icat  of  the  valve.  The  compofition  of  this  part  is  bet¬ 
ter  underflood  by  infpecling  the  figure  than  by  any 
description.  The  pifton-rod  HL  is  fixed  to  the  upper 
plate  by  bolts  through  its  different  branches  at  G,  G. 
This  metal  body  is  then  covered  with  a  cylindrical  bag 
of  leather,  fattened  cn  it  by  cords  bound  round  it,'  fill  in  cr 
up  the  grooves  in  the  upper  and  lower  plates.  The 
operation  of  the  piilon  is  as  follows. 

A  little  water  is  poured  into  the  pump,  which  gets 
paft  the  Tides  of  the  piilon,  and  lodges  below  in  the 
fixed  valve.  The  piflon  being  pufhed  down  dips  into 
this  water,  and  it  gets  into  it  by  the  valve.  But  as  the 
piflon  in  defending  compreffes  the  air  below  it,  this 
compreffed  air  alfo  gets  into  the  inlide  of  the  piflon, 
fwells  out  the  bag  which  furrounds  it,  and  compreffes  it 
to  the  Tides  of  the  working-barrel.  When  the  piilon  is 
drawn  up  again,  it  mufl  remain  tight,  becauie  the  valve 
will  fhut  and  keep 
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done  with  any  kind  of  pi  (ton  ;  and  this  has 
ore  no  peculiar  merit.  - v_ 

rile  following  will,  we  prefume,  appear  vallly  pre-  ,  s? 

blo2e;Af^  is  the  folid  wooden 

ed  lint)  th'  P,  n°r|  E1<  ls  a  metal  Plate>  which  is  turn- mended  aj 
d  hollow  or  dilh-Iike  below,  fo  as  to  receive  within  it  Referable, 
die  lolid  block.  The  pifton  rod  goes  through  the 

nut  H  hf  ‘ara  flV°U  der  abovc  the  P!ate  EF,  and  a 
thromrb  ♦!°W'  Frir  [C1'ew-holts>  fuch  as  i  t,  Im,  alfo  go 

hi  t1"  V,’r°  C’  avmg  the‘r  heada  funk  into 
tl  c  Wock,  and  nuts  above  at  i,  l  The  packing  or 

«  “  ten*>ed  by  the  workmen,  is  reprefented 
»  made  as  foHd  as  pofiible,  and  generally 
confifls  of  foft  hempen  twine  well  foaked  in  a  mixture 
of  oil,  tallow,  and  rofin.  The  plate  EF  is  gently  ferew- 
ed  down,  and  the  whole  is  then  put  into  the  barrel, 
fitting  it  as  tight  as  may  be  thought  proper.  When  it 
wears  loofe,  it  may  be  tightened  at  any  time  by  ferew- 
tng  down  the  nuts  1 1,  which  caufe  the  edges  of  the  difh 
to  fqueeze  out  the  packing,  and  comprefs  it  againfi  the 
band  to  any  degree. 

•  'l  he  Sreateft  difficulty  in  the  conftruaion  of  a  piflon 
15  o  give  a  fufiicient  paffage  through  it  for  the  1 


.i  •  n  ‘  °  . Pailttjyt  Liuumrh  it  tor  the  water, 1  ;i  conftruc* 

n  ,  r  .  L  ai^  ln  lts  mo^  compreffed  and  yet  allow  a  firm  fupport  for  the  valve  and  fixture  P^“ 

ttate  ;  therefore  the  piflon  mutt  perform  well  during  the  for  the  piflon  rod.  We  fliall  c—  _ r  '  ■'  '  tons. 
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hs  defers. 


fnClion.  It  mnfl  ad  equally  well  when  pufhed  down 
again,  and  ading  as  a  forcer  ;  for  however  great  the 
refinance  may  be,  it  will  affeft  the  air  within  the  piflon 
to  the  fame  degree,  and  keep  the  leather  clofe  applied 
to  the  barrel.  There  can  be  no  doubt  therefore  of  the 
piflon’s  performing  both  its  offices  completely  ;  but  we 
imagine  that  the  adhcfion  to  the  barrel  wilfbe  greater 
than  is  neceffary  :  it  will  extend  over  the  whole  fur- 
face  of  the  piflon,  and  be  equally  great  in  every  part  of 
its  furface  ;  and  we  fufped  that  the  fridion  will  there¬ 
fore  be  very  great.  We  have  very  high  authority  for 
fuppofing  that  the  adhcfion  of  a  piflon'of  the  common 
form,  carefully  made,  will  be  fuch  as  will  make  it  per- 
fedly  tight  ;  and  it  is  evident  that  the  adhefjon  of  Be- 
lidor’s  piflon  will  be  much  greater,  and  it  will  be  pro- 
dudive  of  worfe  Confequences.  If  the  leather  bag  is 
worn  through  in  any  one  place,  the  air  efcapes,  and 
the  piflon  ceafes  to  be  compreffed  altogether ;  whereas 
in  the  common  piflon  there  will  very  little  harm  refult 
from  the  leather  being  worn  through  in  one  place,  ef- 
pecially  if  it  projed  a  good  way  beyond  the  bafe  of  the 
cone.  We  flill  think  the  common  piflon  preferable. 
Belidor’s  piflon  .would  do  much  better  inverted  as  the 
piflon  of  a  fucking  pump;  and  in  this  fituation  it  would 
be  equal,  but  not  fuperior,  to  the  common. 

Another  by  Belidor  deferibes  another  forcing  piflon,  which  he 
the  fame  had  executed  with  fuccefs,  and  prefers  to  the  com/non 
author.  wooden  forcer.  It  confifls  of  a  metal  cylinder  or  cone, 
having  a  broad  flanch  united  to  it  at  one  end,  and  a  li- 
milar  flanch  which  is  ferewed  on  the  other  end.  Be¬ 
tween  thefe  two  plates  are  a  number  of  rings  of  leather 
flrongly  compreffed  by  the  two  flanches,  and  then  turn¬ 
ed  in  a  lathe  like  a  block  of  wood,  till  the  whole  fits 
tight,  when  dry,  into  the  barrel.  It  will  fvvell,  fays  lie, 
and  foften  with  the  water,  and  withfland  the  greatell 
OVe6hon$  Pre^ures*  We  carmot  help  thinking  this  but  an  iudif- 
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t0jt<  ferent  piflon.  When  it  wears,  there  is  nothing  to 
fqueeze  it  to  the  barrel.  It  may  indeed  be  taken  out 
and  another  ring  or  two  of  leather  put  in,  or  the  handl¬ 
es  may  be  more  flrongly  ferewed  together  :  but  all  this 


r  -  -- —  prefently  that  it  oc¬ 

casions  a  eoniiderable  expence  of  the  moving  power  to 
iorce  a  piflon  with  a  narrow  perforation  through  tliq 
water  lodged  in  the  working  barrel.  When  we  are 
raffing  water  to  a  fmall  height,  fuch  as  io  or  20  feet,  N 
the  power  fo  expended  amounts  to  a  fourth  part  of  the 
whole, ^  if  the  water-way  in  the  piflon  is  lefs  than  onC- 
halt  of  the  fe&ion  of  the  barrel,  and  the  velocity  of  the 
piilon  two  feet  fer  fecond,  which  is  very' moderate. 

1  here  can  be  no  doubt,  therefore,  that  metal  piflqns 
are  preferable,  becaufe  their  greater  flrength  allows 
much  wider  apertures.  *  ^ 

I  he.  following  piilon,  deferibed  and  recommended  Confider- 
by  Belidor,  feems  as  perfed  in  thefe  refpeds  as  the  na- ilDly  rcn:o'’ 
ture  of  things  will  allow.  We  fhall  thcrefqre  deferibe^”^6 
it  in  the  author’s  own  words  as  a  model,  which  may  by  Belidor. 
be  adopted  with  confidence  in  the  greateil  works. 

“^1  he  body  of  the  piflon  is  a  truncated  metal  cone 
CCXX  (fig.  25.),  having  a  fmall  fillet  at  the  greater  < 
end.  Fig.  26  fhows  the  profile,  and  fig.  27.  the  plan 
of  its  upper  bafe  ;  where  appears  a  crofs  bar  DD,  pier¬ 
ced  with  an  oblong  mortiie  E  for  receiving  the  tail  of 
the  pitton-rod.  A  band  of  thick  and  uniform  leather 
A  A  (fig.  2f).  and  28.)  is  put  round  this  cone,  and  fe- 
cured  by  a  brafs  hoop  BB  firmly  driven  on  its  fmaller 
end,  where  it  is  previously  made  thinner  to  give  room 
for  the  hoop. 

“  I  his  piflon  is  covered  with  a  leather  valve,  fortified 
with  metal  plates  GG  (fig.  29.)  Thefe  plates  are 
wider  than  the  hole  of  the  piflon,  fo  as  to  rell  on  its 
rim.  There  are  fimilar  plates  below  the  leather  of  a 
fmaller  fize,  that  they  may  go  into  the ,  hollow  of  the 
piflon  ;  and  the  leather  is  firmly  held  between  the  metal 
plates  by  ferews  H,  H,  which  go  through  all.  This 
is  reprelented  by  the  dotted  circle  IK.  Thus  the  pref- 
fure-  of  the  incumbent  column  of  water  is  fupported  by 
the  plates  GG,  whofe  circular  edges  refl  on  the  brim 
of  the  water-way,  and  thus  flraight  edges  reil  on  the 
crofs  bar  DD  of  fig.  26.  and  27.  This  valve  is  laid 
cn  the  top  of  the  conical  box  in  fuch  a  manner  that  its 
middle  FF  refls  on  tl^e  crofs  bar.  To  bind  all  together^ 
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the  end  of  the  pifton-rod  is  formed  like  a  crofs,  and  the 
arms  MN  (fig.  30.)  are  made  to  reft  on  the  diameter 
FF  of  the  valve,  the  tail  EP  going  through  the  hole  E 
ln  the  middle  of  the  leather,  and  through 'the  mortife  E 
of.  the  crofs  bar  of  the  box ;  and  alfo  through  another 
bar  OR  (fig.  28.  and  29.)  which  .is  notched  into  the 
lower  brim  of  the  box.  A  key  V  is  then  driven  into 
the  hole  T  in  the  pifton-rod  ;  and  this  wedges  all  fall. 
The  bar  QR  is  made  ftrong  ;  and  its  extremities  projeft 
a  little,  foas  to  fupport  the  brafs  hoop  BB  which  binds 
the  leather  band  to  the  pifton-box.'  The  adjoining 
fcale  gives  the  dimenfions  of  all  the  parts,  as  they  were 
executed  for  a  Iteam-engine  near  Conde,  where  the  pi- 
fton  gave  complete  fatisfaftion.” 

This  pifton  has  every  advantage  of  ftrength,  tightnefs, 
and  large  water-way.  The  form  of  the  valve  (which 
has  given  it  the  name  of  the  lutterfy  valve)  is  extreme¬ 
ly  favourable  to  the  paffage  of  the  water  ;  and  as  it  has 
but  half  the  motion  of  a  complete  circular  valve,  lefs 
Water  goes  back  while  it  is  (hutting. 

The  following  pifton  is  alfo  ingenious,  and  has  a 
good  deal  of  merit.  OFPO  (fig.  31.)  is.  the  box  of 
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sngciuuus  FUUU  Utat  ^  — - -  v  o  wf  /  .  , 

(and  ufeful  t}ie  pifton,  having  a  perforation  covered  above  with 

niftnn  dfi-  *■  i  tr  ^  -nlntf*  that  fnrmS 


pifton  de 
tcribed 


a  flat  valve  K,  which  refts  in  a  metal  plate  that  forms 
the  top  of  the  box.  ABCBA  is  a  ftirrup  of  iron  to 
which  the  box  is  fixed  by  ferews  a,  a,  a,  a,  whofe  heads 
are  funk  in  the  wood.  This  ftirrup  is  perforated  atC, 
to  receive  the  end  of  the  pifton-rod,  and  a  nut  H  is 
ferewed  on  below  to  keep  it  fall.  DEFED  is  another 
ftirrup,  whofe  lower  part  at  DD  forms  a  hoop  like  the 
foie  of  a  ftirrup,  which  embraces  a  fmall  part  of  the  top 
of  the  wooden  box.  The  lower  end  of  the  pifton-rod 
h  ferewed  ;  and  before  it  js  put  into  the  holes  of  the 
two  ftirrups  (through  which  holes  it  fliaes  freely)  a 
broad  nut  G  is  ferewed  on  it.  It  is  then  put  into  the 
'holes,  and  the  nut  H  firmly  ferewed  up.  The  packing 
RR  is  then  wound  about  the  pifton  as  tight  as  poihble 
till  it  completely  fills  the  working  barrel  of  the  pump. 
When  long  ufe  has  rendered  it  in  any  degree  loofe,  it 
may  be  tightened  again  by  ferewing  down  the  nut  G. 
This  caufes  the  ring  DD  to  comprefs  the  packing  be¬ 
tween  it  and  the  projecting  fhoulder  of  the  box  at  PP  ; 
and  thus  caufes  it  to  fwell  out,  and  apply  itfelf  deftly 

to  the  barrel.  r  . 

corner  on  We  (hall  add  only  another  form  of  a  perforated  pifton  ; 
a  different  being  on  a  principle  different  from  all  the  prece- 

, principle.  d;  ^  fu„geft  many  others;  each  of  which  will  have 
its  peculiar  advantages.  OO  in  fig.  32.  reprefents  the 
box  of  this  pifton,  fitted  to  the  working  barrel  in  any 
of  the  preceding  -ways  as  may  be  thought  belt.  Ab 
is  a  crofs  bar  of  four  arms,  which  is  fixed  to  the  top  of 
the  box.  CF  is  the  pifton-rod  going  through  a  hole  in 
the  middle  of  AB,  and  reaching  a  little  way  beyond 
the  bottom  of  the  box.  It  has  a  (houlder  D,  which 
prevents  its  going  too  far  through.  On  the  lower  end 
there  is  a  thick  metal  plate,  turned  conical  on  its  Upper 
fide,  fo  as  to  fit  a  conical  feat  PP  in  the  bottom’ of  the 
pifton-box. 

When  the  pifton-rod  is  pufhed  down,  the  tridtjon  on 
the  barrel  prevents  the  box  from  immediately  yielding. 
The  rod  therefore  flips  through  the  hole  of  the  crofs 
bar  AB.  The  plate  E,  therefore,  detaches  itfelf  from 
the  box.  When  the  (houlder  D  prtffes  on  tlie  bar 
AB,  the  box  muft  yield,  and  be  pufhed  down  the  bar¬ 
rels,  and  the  water  gets  up  through  the  perforation. 
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When  the  pifton-rod  is  drawn  up  again,  the  box  does 
not  move  till  the  plate  E  lodged  in  the  feat  PP,  and 
thus  fhuts  the  water-way ;  and  then  the  pifton  lifts  the 
water  which  is  above  it,  and  a&s  as  the  pifton  of  a 
fucking  pump.  . 

This  is  a  very  Ample  and  effe&ive  conftru&ion,  andU*  advari- 
makes  a  very  tight  valve.  It  has  been  much  recom-tage9* 
mended  by  engineers  of  the  ftrft  reputation,  and  is 
frequently  ufed  ;  and  from  its  fimplicity,  and  the  great 
folidity  of  which  it  is  capable,  it  feems  very  fit  for 
great  works.  But  it  is  evident  that  the  water-way  is 
limited  to  lefs  than  one-half  of  the  area  of  the  working- 
barrel.  For  if  the  perforation  of  the  pifton  be  one-half 
of  the  area,  the  diameter  of  the  plate  or  ball  EF  muft 
be  greater  ;  and  therefore  lefs  than  half  the  area  will 
be  left  for  the  paffage  of  the  water  by  its  fid.es.  „  C6 

We  come  now  to  confider  the  forms  which  may  be  obfrrva- 
given  to  the  valves  of  a  hydraulic  engine*  #  tIons  °n 

The  requifites  of  a  valve  are,  that  it  (hall  be  tight, va  ve"’ 
of  fnfficient  ftrength  to  refill  the  great  preffures  to 
which  it  is  expofed,  that  it  afford  a  fufticient  paffage 
for  the  water,  and  that  it  do  not  allow  much  to  go  back 
while  it  is  (hutting.  <  67 

We  have  not  much  to  add  to  what  has  been  faid  already  Clack 
on  this  fubjed.  The  valves  which  accompany  the  pump  valves, 
of  fig.  5.  are  called  clack  valves ,  and  are  of  all  the  moft 
obvious  and  common  ;  and  the  conftrudion  deferibed  on 
that  occafion  is  as  perfed  as  any.  We  only  add,  that 
as  the  leather  is  at  laft  deftroyed  at  the  hinge  by  fuch 
inceffant  motion,  and  it  is  troublefome,  efpecially  in 
deep  mines,  and  under  water,  to  undo  the  joint  of  the 
pump,  in  order  to  put  in  a  new  valve,  it  is  frequently 
annexed  to  a  box  like  that  of  a  pifton,  made  a  little 
conical  on  the  outfide,  fo  as  to  fit  a  conical  feat  made 
.for  it  in  the  pipe,  as  represented  in  fig*-  33.  and  it  has 
an  iron  handle  like  that  of  a  bafket,  by  which  it  can 
be  laid  hold  of  by  means  of  a  long  grappling-hook  let 
down  from  above.  Thus  it  is  drawn  up  ;  and  being  very 
gently  tapered  on  the  ftdes,  it  fticks  very  fall  in  its 

place.  .  68 

The  only  defed  of  this  valve  is,  that  by  opening  oefe<a  in  [ 
very  wide  when  pufhed  up  by  the  ftream  of  water,  it  them, 
allows  a  good  deal  to  go  back  during  its  (hutting  again. 

In  fome  great  machines  which  are  worked  by  a  flow 
turning  crank,  the  return  of  the  pifton  is  fo  very  flow, 
that  a  fenflble  lofs  is  incurred  by  this  ;  but  it  is  nothing 
like  what  Dr  Defaguliers  fays,  one-half  of  a  cylinder 
whofe  height  is  equal  to  the  diameter  of  the  valve. — 

For  in  fuch  machines,  the  laft  part  of  the  upward 
ftroke  is  equally  flow,  and  the  velocity  of  the  w^ater 
through  the  valve  exceedingly  fmall,  fo  that  the  valve 
is  at  this  time  almoft  fhut.  .  #  69 

The  butte rfly-valve  reprefented  in  figures  29,  &c.  is  Utility  01 
free  from  moft  of  thofe  inconveniences,  and  feems  the  the  butte 
moft  perfed  of  the  clack  valves.  Some  engineers  makefly-valvc 
their  great  valves  of  a  pyramidal  form,  confifting  of  four- 
clacks,  whofe  hinges  are  in  the  circumference  of  the 
water-way,  and  which  meets  with  their  points  in  the 
middle,  and  are  fupported  by  four  ribs  which  rife  up 
from  the  ftdes,  and  unite  in  the  middle.  This  is  an  ex¬ 
cellent  form,  affording  the  moft  fpacious  water-way, 
and  (hutting  very  readily.  It  feems  to  be  the  bed  pof- 
lible  for  a  pifton.  The  rod  of  the  pifton  is  branched 
out  on  four  Tides,  and  the  branches  go  through  the  pi¬ 
fton-box,  and  are  faftened  below  with  ferews.  fl  hek 

branche« 


Pump. 


10 
Button 
valves 
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,  "ranc"es  fonn  the  fupport  for  the  four  clacks.  We 
have  feen  a  valve  of  this  form  in  a  pump  of  fix  feet  di¬ 
ameter,  which  difcharged  20  hogfheads  of  water  every 
ltroke,  and  made  1 2  flrokes  in  a  minute,  railing  the  wa¬ 
ter  above  22  feet.  * 

There  is  another  form  of  valve,  called  the  button  or 
tail  valve.  It  confifts  of  a  plate  of  metal  AB  (fig.  u  ) 
turned  conical,  fo  as  exaftly  to  fit  the  conical  cavity 
a  b  of  its  box.  A  — *  0  r  1  - 


Pump. 
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tr,SPP°^ABCD  t0  be  a  f<lUare  W^den 

trunje.  E*  is  a  piece  of  oak-board,  exaftly  fitted  to  - v- 

the  trunk  in  an  oblique  pofition,  and  fupported  by  an  A  7.s 
iron  pin  which  goes  through  it  at  I,  one-third  of  its  «lve  0T1 
length  from  its  lower  extremity  E.  The  two  ends  of  the  fame 


1  .~u .  extiemity  A  11C  LWU  CIqas  oit-neiame 

ins  board  are  bevelled,  fo  as  to  apply  exa&ly  to  the  PrinciPIe' 
lides  of  the  trunk.  It  is  evident,  that  if  a  flream  of 
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fide,  which  paffes  through  a  crofs  bar  EF  in  the  hot- 
tom  of  the  box,  and  has  a  little  kuob  at  the  end,  to  hin¬ 
der  the  valve  from  riling  too  high. 

This  valve,  when  nicely  made,  is  unexceptionable. 
It  has  great  flrength,  and  is  therefore  proper  for  all  fe- 
vere  flrains,  and  it  may  be  made  perfe&ly  tight  by 
grinding.  Accordingly  it  is  ufed  in  all  cafes  where  this 
is  of  indifpenfable  confequence.  It  is  mod  durable, 
and  the  only  kind  that  will  dolor  paffages  where  fleam 
or  hot  water  is  to  go  through.  Its  only  imperfec¬ 
tion  is  a  fmall  water-way  y  which,  from  wliat  has  been 
faid,  cannot  exceed,  nor  indeed  equal,  one-half  of  the 
area  of  the  pipe. 

If  we  endeavour  to  enlarge  the  water-way,  by  giving 
the  cone  very  little  taper,  the  valve  frequently  flicks 
fo  fall  in  the  feat  that  no  force  can  detach  them. — 
And  this  fometimes  happens  during  the  working  of  the 
machine;  and  the  jolts  and  blows  given  to  the  machine 
in  taking  it  to  pieces,  in  order  to  difeover  what  has 
been  the  reafon  that  it  has  difcharged  ho -water,  fre¬ 
quently  detaches  the  valve,  and  we  find  it  quite  loofe, 
and  cannot,  tell  what  has  deranged  the  pump.  When 
this  is  guarded  againfl,  and  the  diminution  of  the  wa¬ 
ter-way  is  not  of  very  great  confequence,  this  is  the  befl 
form  of  a  valve. 

Analogous  to  this  is  the  fimpkfl  of  all  valves,  repre¬ 
sented  in  fig.  3y.  It  is  nothing’ moi^e  than  a  fphere  of 
metal  A,  to  which  is  fitted  a  feat  with  a  fmall  portion 
BC  of  a  fpherical  cavity.  Nothing  can  be  more  effec¬ 
tual  than  this,  valve  ;  it  always  falls  into  its  proper 
place,  and  in  every  pofition  fits  it  exa&ly.  Its  only 
imperfe&ion  is  the  great  diminution  of  the  water-way. 
If  the  diameter  of  the  fphere  does  not  confiderably^  ex¬ 
ceed  that  of  the  hole,  the  touching  parts  have  very 
little  taper,  and  it  is  very  apt  to  flick  faft.  It  oppofes 
much  lefs  reiiflance  to  the  paffage  of  the  water  than  the 
flat  under-furface  of  the  button-valve.  N»  B .  It  would 
be  an  improvement  of  that  valve  to  give  it  a  taper-fhape 
below  like  a  boy’s  top.  The  fpherical  valve  mnfl  not 
be  made  too  light,  otherwise  it  will  be  hurried  up  by 
the  water,  and  much  may  go  bfick  while  it  is  returning 
to  its  place. 

Belidor  deferibes  with  great  minutenefs  (vol.  ii.  p. 
221,  &Ci)  a  valve  which  unites  every  requilite.  But 
it  is  of  fuch  nice  and  delicate  conflru&ion,  and  its  de- 
fe&s  are  fo  great  when  this  exa&nefs  is  not  attained,  or 
is  impaired  by  ufe,  that  we  think  it  hazardous  to  in-* 
troduce  it  into  a  machine  in  a  fituation  where  an  intel¬ 
ligent  and  accurate  artift  is  not  at  hand.  For  this 
reafon  we  have  omitted,  the  defeription,  which  cannot 


‘  throuSh  «  «ofs  bar  EF  in  the  bot-  EL  It  will 


EL  It  will  therefore  force  it  up  and  rufh  through, 
making  it  Hand  almpfl  parallel  to  the  fides  of  the  trunk 
I  o  prevent  its  rifing  fo  far,  a  pin  muft  be  put  in  its  ' 
way.  When  this  current  of  water  changes  its  direc¬ 
tion,  the  preffure  on  the  upper  fide  of  the  board  being; 
again  greateft  on  the  portion  IF,  it  is  forced  back  again 
to  its  former  fituation  ;  and  its  two  extremities  refling  * 
on  the  oppefite  fides  of  the  trunk,  the  paffage  is  com- 
pktely  flopped.  This  board  therefore  performs  the 
office  of  a  valve  ;  and  this  valve  is  the  mofl  perfe&  that 
can  be,  becaufe  it  offers  the  freefl  paffage.  to  the  water, 
and  it  allows  very  little  to  get  back  while  it  is  (hutting  ; 
for  the  part  IE  brings  up  half  as  much  water  as  IF  al¬ 
lows  to  go  down.  It  may  be  made  extremely  tight, 
by  fixing  two  thin  fillets  H  and  G  to  the  fides  of  the 
trunk,  and  covering  thofe  parts  of  the  board  with  lea¬ 
ther  which  applies  to  them  ;  and  In  this  flate  it  perfect¬ 
ly  refembles  Belidor’s  fine  valve.  *  ^ 

And  this  conflru&ion  of  the  valve  fuggefb,  by  the  Defeription - 
way,  a  form  of  an  occafional  pump,  which  may  be°fan°c- 
quickly  fet  up  by  any  common  carpenter,  and  will  becafnnal 
very  effectual  in  fmall  heights.  Let  abede  (fig.  3  6. )  be  E!’ 
a  fquare  box  made  to  Aide  along  this  wooden  trunk  with- fir uCled/ 
out  fliake,  having  two  of  its  fides  proje&ing  upwards, 
terminating  like  the  gable-ends  of  a  houfe.  A  piece  of 
wood  e  is  mortifed  into  thefe  two  fides,  and  to  this  the 
piflon-rod  is  fixed.  This  box  being  furnifhed  with  a 
valve  fimilar  to  the  one  below,  will  perform  the  office 
of  a  piflon.  If  this  pump  be  immerfed  fo  deep  in  the 
water  that  the  piflon  fhall  alfo  be  under  water,  we 
fcruple  not  to  fay  that  .its  performance  will  be  equal  to  - 
any.  The  piflon  may  be  made  abundantly  tight  by  co¬ 
vering  its  outfide  neatly  with  foft  leather.  And  as  no 
pipe  can  be  bored  with  greater  accuracy  than  a  very  or¬ 
dinary  workman  can  make  a  fquare  trunk,  we  prefume 
that  this  pump  will  not  be  very  deficient  even  for  a  con- 
fiderable  fu&ion. 

We  now  proceed  to  the  lafl  part  of  the  fubjeCl,  to  £i0. . 
confider  the  motion  of  water  in  pumps,  in  reference  to  tion  of  wa-. 
the  force  which  mull  be  employed.  What  we  have £er 
hitherto  faid  with  refpeCl  to  the  force  which  mufl  bePumPs 
applied  to  a  piflon,  related  only  to  the  fuflaining  the 
water  at  a  certain  height :  but  in  a&ual  fervice  we 
mufl  not  only  do  this,  but  we  mufl  difeharge  it  at  the 
place  of  delivery  in  a  certain  quantity  ;  and  this  mufl 
require  a  force  fuperadded  to  wfiat  is  neceflary  for  its 
mere  fupport  at  this  height. 

This  is  an  extremely  intricate  and  difficult  fubjeCl;  An  .£rr^ 
and  very  imperfecfly  underflood  even  by  profefled  en- cate  fub- 
gineers.  The  principles  on  which  this  knowledge  mufl  je6h 


be  given  in  few  words,  nor  without  many  figures;  and  be  founded  are  of  a  much  more  abflrufe  nature  than  the 
defire  our  curious  readers  to  confult  that  author,  or  per-  ordinary'  laws  of  hydroflatics ;  and  all  the  genius  of 
ufe  Dr  Defagulier’s  tranflation  of  this  paffage.  Its  Newton  was  employed  in  laying  the  foundation  of  this 
principle  is  precifely  the  fame  with  the  following  rude  part  of  phyfical  fcience 
contrivance,  with  which  we  fhall  conclude  the  deferip- 
tive  part  of  this  article^ 


i  l  ui  iv.vuw.  It  has  been  much  cultivated 

the  courfe  of  this  century  by  the  firfl  mathematicians 
of  Europe.  Daniel  ancf  John  Bernoulli  have  written 


very. 
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I*ump.  very  elaborate  treatifes  on  the  fubjeCI,  under  the  veiy 
- "  appofite  name  of  Hydrodynamics  ;  in  which,  although 

79  •  *  -  .  t  i  i*..1  _ 4-.^  4-V.j  fiinrl-a  mPnlTJ  I 


1 


P  U  M 


appoute  namcuiniuRu«i"«».*wU, .  r  ,  °  i 

Th  theoiv  they  have  added  little  or  nothing  to  the  fundamental 
Ir.omina  propofitions  eftablllhed  in  fome  fort  by  Newton,  and 
ted  Hydro-  acqliiefced  in  by  them,  yet  they  have  greatly  contnbu- 
■  fyn&mies,  t(*j  to  our  prog  refs  in  it  by  the  methods  which  they 
have  purfued  in  making  application  of  thofe  fundamen¬ 
tal  propofitions  to  the  moil  important  cafes.  It  mull 
be  acknowledged,  however,  that  both  thefe  propofi¬ 
tions,  and  the  extenfions  given  them  by  thefe  authoi  s, 
are  fupported  by  a  train  of  argument  that  is  by  no 
means  unexceptionable  ;  and  that  they  proceed  on  af- 
fumptions  or  populates  which  are  but  nearly  true  in 
any  cafe,  and  in  many  are  inadmiflible  :  and  it  remains 
to  this  hour  a  wonder  or  puzzle  how  thefe  propofitions 
and  their  refults  correfpond  with  the  phenomena  wlncii 
we  obferve. 

But  fortunately  this  correfpondence  does  obtain  to 
a  certain  extent.  And  it  feems  to  be  this  correfpond.' 
ence  chiefly  which  has  given  thefe  authors,  with  New¬ 
ton  at  their  head,  the  confidence  which  they  place  in 
their  refpe&ive  principles  and  methods  :  for  there  aie 
confiderable  differences  among  them  in  thofe  refpefts  ; 
and  each  feems  convinced  that  the  others  arc  in  a  miftake. 
Meflieurs  d'Alembert  and  De  la  Grange  have  great¬ 
ly  corrected  the  theories  of  their  predeceifors,  and  have 
.  proceeded  on  pollulates  which  come  much  nearer  to 
the  real  (late  of  the  cafe.  But  their  inveftigations  in¬ 
volve  us  in  fuch  an  inextricable  maze  of  analytical  in- 
veftigation,  that  even  when  we  are  again  conduced  to 
the  light  of  day  by  the  clue  which  they  have  given  us, 
o  we  can  make  no  ufe  of  what  wc  there  difeovered. 

Though  But  tiiis  theory,  imperfeCl  as  it  is,  is  of  great  fer- 
impcrtecSl  vice.  It  generalizes  our  obfervations  and  experiments, 
is  very  an(j  cuables  us  to  compofe  a  practical  doftrinc  from  a 
uletuh  heap  of  fa&s  which  otherwife  mud  have  remained  fo- 
litary  and  unconne&ed,  and  as  cumoerfome  in  theii  ap¬ 
plication  as  the  characters  of  the  Chinefe  writing. 

_  f1  The  fundamental  propofition  of  this  practical  hydro- 

tal  p ror oil-  dynamics  is,  that  water  or  any  fluid  contained  in  an 
non.  OFcn  veflel  of  indefinite  magnitude,  and  impeded  by  its 

weight  only,  will  flow  through  a  fmall  orifice  with  the 
velocity  which  a  heavy  body  would  acquire^  by  falling 
from  the  horizontal  furface  of  the  fluid.  I  hus,  u  the 
orifice  is  1 6  feet  under  the  furface  of  the  water,  it  will 
iffue  with  the  velocity  of  32  feet  in  a  fecond. 

Its  velocity  correfponding  to  any  other  depth  o  01 
the  orifice  under  the  furface,  will  be  had  by  this  eafy 
proportion  :  “  As  the  fquare  root  of  16  is  to  the  fquare 
root  of  h  ;  fo  is  32  feet  to  the  velocity  required  :  or, 

32  \/h, 

alternately,  >/t6  :  32  =  */h  :  v ,  aud  v  —  ^^6  ~~ 

</j)y  —Sx/h:  that  is,  multiply  the  fquare  root  of 

-  *  the  height  in  feet  by  eight,  and  the  produCl  is  the  re¬ 
quired  velocity.  * 

On  the  other  hand,  it  frequently  occurs,  that  we 
want  to  difeover  the  depth  under  the  furface  which  will 

produce  a  known  velocity  v.  Therefore  */  ^  = 

and  h  —  — - :  that  is,  divide  the  fquare  of  the  velo¬ 
city  by  64,  and  the  quotient  is  the  depth  wanted  in 
feet. 


This  proportion  is  fufficient  for  all  our  purpotes.  rump. 
For  fince  water  is  nearly  a  perfect  fluid,  and  propagates  _  mi 
all  impreffions  undiminifhed,  we  can,  in  place  of  any  It3  ", . 
preflure  of  a  pifton  or  other  caufe,  fubftitute  a  perpen¬ 
dicular  column  of  water  wliofe  weight  is  equal  to  this 
preflure,  and  will  therefore  produce  the  fame  efflux — 

Thus,  if  the  furface  of  a  pifton  is  half  a  fquare  foot, 
and  it  be  prefled  down  with  the  weight  of  500  pounds, 
and  we  would  wifh  to  know  with  what  velocity  it  would 
caufe  the  water  to  flow  through  a  fmall  hole,  we  know 
that  a  column  of  water  of  this  weight,  and  of  half  a 
foot  bafe,  would  be  16  feet  high.  And  this  propor¬ 
tion  teaches  us,  that  a  veflel  of  this  depth  will  have  a 
velocity  of  efflux  equal  to  32  feet  in  a  fecond. 

If  therefore  our  prefflng  power  be  of  fuch  a  kind 
that  it  can  continue  to  prefs  forward  the  pifton  with 
the  force  of  500  pounds,  the  water  will  flow  with  this 
velocity,  whatever  be  the  fi/.e  of  the  hole.  'All  that  re- 
mains  is,  to  determine  what  change  of  actual  prejjure 
on  the  pifton  refults  fiom  the  motion  of  the  pifton  it- 
felf,  and  to  change  the  velocity  of  efflux  in  the  fubdu- 
plicate  ratio  of  the  change  of  a&ual  preflure.  S? 

But  before  we  can  apply  this  knowledge  to  the  cir- Remark 
cumftances  which  take  place  in  the  motion  of  water  in  P™1™* 
pumps,  we  mull  take  notice  of  an  important  mudifica-  ^cation, 
tion  of  the  fundamental  propofition,  which  is  but  very 
obfciirely  pointed  out  by  any  good  theory,  but  is  efta- 
blifhed  on  the  moll  regular  and  unexceptionable  obfer- 

vation.  •  .... 

If  the  efflux  is  made  through  a  hole  in  a  thin  plate, 
and  the  velocity  is  computed  as  above,  we  fhall  difeover 
the  quantity  of  water  which  iffues  in  a  fecond  by  -obler- 
ving,  that  it  is  a  prifm  or  cylinder  of  the  length  indica¬ 
ted 'by  the  velocity,  and  having  its  tranfverfe  feftion 
equal  to  that  of  the  orifice.  Thus,  in  the  example  al¬ 
ready  given,  fuppofing  the  hole  to  be  a  fquare  inch,  the 
folid  contents  of  this  prifm,  or  the  quantity  of  water  lt- 
f n inf  in  a  fecond,  is  1  X  32  X  12  cubic  inches,  or  384 
cubic  inches.  This  we  can  ealily  meafure  by  recei¬ 
ving  it  in  a  veffel  of  known  dimenfions.  Taking  this 
method,  we  uniformly  find  a  deficiency  of  nearly  38 
parts  in  100;  that  is,  if  we  fhould  obtain  100  gal¬ 
lons  in  any  number  of  feconds,  we  fhall  in  faft  get  « llv 
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62.  This  is  a  moll  regular  faCt,  whether  the  velocities 
are  great  or  fmall,  and  whatever  be  the  fize  and  form 
of  the  orifice.'  The  deficiency  increafes  indeed  in  a 
very  minute  degree  with  the  velocities.  -  If,  for  in- 
flance,  the  depth  of  the  orifice  he  one  foot,  the  dil- 
eharge  is  tVoV 3  5*  ^  ^  be  15  feet,  the  difeharge  is 

6  n  * 

T  Tltis  deficiency  is  not  owing  to  a  diminution  of 
velocity  ;  for  the  velocity  may  be  eafily  and  accurately 
meafured  by  <tlie  diilanee  to  which  the  jet  will  go,  if 
dire&ed  horizontally.  This  is  found  to  correfpond  very 
nearly  with  the  propofition,  making  a  very  fmall  allow¬ 
ance  for  friction  at  the  border  of  the  hole,  and  for  the 
refinance  of  the  air.  Sir  Ifaac  Newton  aferibed  the  de- 
fieiency  with  great  jnllice  to  this,  that  the  lateral  co¬ 
lumns  of  water,  furrounding  the  column  which  is  in¬ 
cumbent  on  the  orifice,  preis  towards  the  on  nee,  and 
contribute  to  the  expence  equally  with  that  column, 
Thefe  lateral  filaments,  therefore,  iffue  obliquely,  crols- 
ing  the  motion  of  the  central  ftream,  and  produce  a 
contraction  of  the  jet  ;  and  the  whole  ftream  does  not 
acquire  a  parallel  motion  and  its.  ultimate  velocity  tilr  u 
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has  got  to  fome  diftance  from  the  orifi  cc.  Vrta-iUi  OD, 
fervation  fhowed  him  that  this  was  really  the  cafe.  But 
even  his  genius  could  not  enable  him  to  afcertain  the 
motion  of  the  lateral  filaments  by  theory,  and  he  was 
obliged  to  meafure  every  thing  as  he  faw  it.  He  found 
the  diameter  of  the  jet  at  the  place  of  the  greateft  con¬ 
traction  to  be  precifely  fuch  as  accounted  for  the  defi- 
ciency.  His  explication  has  been  unanimoufly  acqui¬ 
red  in  ;  and  experiments  have  been  multiplied  to  afcer¬ 
tain  all  thofe  circumftances  which  our  theory  cannot  de¬ 
termine  a  priori.  The  moft  complete  fet  of  experiments 
are  thofe  of  hdichelotti,  'made  at  Turin  at  the  expence 
of  the  prince  of  Piedmont.  Here  jets  were  made  of  i, 
2,  3,  and  4  inches  diameter  ;  and  the  water  received  into 
citterns  moft  accurately  formed  of  brick,  and  lined  with 
ftucco.  It  is  the  refult  of  thefe  experiments  which  we 
have  taken  for  a  meafure  of  the  deficiency. 

We  may  therefore  confider  the  water  as  flowing 
through  a  hole  of  this  contracted  dimenfion,  or  fubttf- 
tute  this  for  the  real  orifice  in  all  calculations.  For  it 
is  evident  .that  if  a  mouth-piece  (fo  to  call  it)  were 
made,  whofe  internal  (hape  precifely  tallied  with  the 
form  which  the  jet  aflumes,  and  if  this  mouth-piece  be 
applied  to  the  orifice,  the  water  will  flow  out  without 
any  obftru&ipn.  The  veflel  may  therefore  be  confidered 
as  really  having  this  mouth-piece. 

Nay,  from  this  we  derive  a  very  important  obferva- 
tion,  “  that  if,  inftead  of  allowing  the  water  to  flow 
through  a  hole  of  an  inch  area  made  in  a  thin  plate, 
we  make  it  flow  through  a  hole  in  a  thick  plank, v  fo 
formed  that  the  external  orifice  fhall  have  an  inch  area, 
but  be  widened  internally  agreeably  to  the  fhape  which 
nature  forms,  both  the  velocity  and  quantity  will  be 
that  which  the  fundamental  propofition  determines. 
Michelotti  meafured  with  great  care  the  form  of  the 
great  jets  of  three  and  four  inches  diameter,  and  found 
.that  the.  bounding  curve  was  an  elongated  trochoid. 
He  then  made  a  mouth-piece  of  this  form  for  his  jet  of 
one  inch,  and  another  for  his  jet  of  two  inches ;  and  he 
found  the  difeharges  to  be  and  and  he, 

with  juftice,  aferibed  the  trifling  deficiency  which  ftill 
remained,  partly  to  friCtion  and  partly  to  his  not  having 
exaCtly  fuited  his  mouthpiece  to  the  natural  form.  We 
imagine  that  this  laft  circumftance  was  the  foie  caufe  : 
For,  in  the  firft  place,  the  water  in  his  experiments,  be¬ 
fore  getting  at  his  jet-holes  had  to  pafs  along  a  tube  of 
eight  inches  diameter.  Now  a  jet  of  four  inches  bears 
too  great  a  proportion  to  this  pipe  ;  and  its  narrownefs 
undoubtedly  hindered  the  lateral  columns  from  contri¬ 
buting  to  the  efflux  in  their  due  proportion,  and  there¬ 
fore  rendered  the  jet  lefs  convergent.  And,  in  the 
next  place,  there  can  be  no  doubt  (and  the  obfervations 
of  Daniel  Bernoulli  confirm  it)  but  that  this  conver- 
gency  begins  within  the  veflel,  and  perhaps  at  a  very 
confiderable  diftance  from  the  orifice.  And  we  ima¬ 
gine,  that  if  accurate  obfervations  could  be  made  on  the 
motion  of  the  remote  lateral  particles  within  the  veflel, 
and  an  internal  mouth-piece  were  fhaped  according  to 
the  curve  which  is  deferibed  by  the  remoteft  particle 
that  we  can  obferve,  the  efflux  of  water  would  almoft 
perfectly  tally  with  the  theory.  But  indeed  the  coin¬ 
cidence  is  already  fufflciently  near  for  giving  us  very  va¬ 
luable  information.  We  learn  that  the  quantity  of  wa¬ 
ter  which  flows  through  a  hole,  in  confequence  of  its 
own  weight,  or  by  the  aCtion  of  any  force,  may 
Vol.  XV.  Part  II. 


C^65  ]  P  U  M 

Careful  ob.  increafed  one  half  by  properly  lhaping  the  paffage  to 

this  hole  ;  for  we  fee  that  it  may  be  increafed  from  1 
02  to  near  99. 

But  there  is  another  modification  of  the  efflux,  which 
we  confefs  our  total  incapacity  to  explain.  If  the 
water  Hues  through  a  hole  made  in  a  plate  whofc 
tmeknefs  is  about  twice  the  diameter  of  the  hole  or 
to  exprefs  it  better,  if  it  iffues  through  a  pipe  whofe 
length  is  about  twice  its  diameter,  the  quantity  difehar- 
ged  is  nearly- of  what  refults  from  the  propofition. 
If  the  pipe  be  longer  than  this,  the  quantity  is  dimi- 
nifhed  by  fridtion,  which  increafes  as  the. length  of  the 
pipe  increafes.  If  the  pipe  be  fhorter,  the  "water  will 
not  fill  it,  but  detaches  itfelf  at  the  very  entry  of  the 
pipe,  and  flows  with  a  contra&ed  jet.  When  the  pipe 
is  of  this  length,  and  the  extremity  is  flopped  with  the 
nnger,  fo  that  it  begins  to  flow  with  a  full  mouth,  no 
fubfequent  contradlion  is  obferved  ;  but  merely  Ariking 
on  the  pipe  with  a  key  or  the  knuckle  is  generally  fuf- 
ficient  to  detach  the  water  in  an  inttant  from  the  fide* 
of  the  pipe,  and  reduce  the  efflux  to 

This  effedt  is  moft  unaccountable.  It  certainly  arifes 
from  the  mutual  adhefion  or  attradlion  between  the 
water  and  the  fide*  of  the  pipe  ;  but  how  this,  adting 
at  right  angles  to  the  motion,  fhould  produce  an  im 
creafe  from  62  to  82,  nearly  -J-,  we  cannot  explain.*  It 
fhows,  however,  the  prodigious  force  of  this  attradlion, 
which  in  the  fpace  of  two  or  three  inches  is  able  to 
communicate  a  great  velocity  to  a  very  great  body  of 
water.  Indeed  the  experiments  on  capillary  tubes  fhovv 
that  the  mutual  attradlion  of  the  parts  of  water  is  fome 
thoufands  of  time  greater  than  their  weight. 

.  #We  have  only  further  to  add,  that  every  increafe  of 
pipe  beyond  two  diameters  is  accompanied  with  a  di¬ 
minution  of  the  difeharge  ;  but  in  what  ratio  this  is  di- 
minifhed  it  is  very  difficult  to  determine.  We  fhall  only 
obferve  at  prefent  that  the  diminution  is  very  great. 

A  pipe  of  2  inches  diameter  ar>d  30  feet  long  has  its 
difeharge  only  r5^  of  what  it  would  be  if  only  4 
inches  long.  If  its  length  be  60  feet,  its  difeharge  will 
be  no  more  than  T3^.  A  pipe  of  1  inch  diameter 
would  have  a  difeharge  of  and  m  the  fame 
fituatfon.  Hence  we  may  conclude  that  the  difeharge 
of  a  4-inch  pipe  of  30  feet  long  will  not  exceed  j-  of 
what  it  would  be  if  only  8  inches  long.  This  will  fuf- 
fice  for  our  prefent  purpofes;  and  the  determination  of 
the  velocities  and  difeharges  in  long  conduits  from 
pump-machines  mutt  be  referred  to  the  article  Watbr- 
IV orks .  At  prefent  we  fhall  confine  our  attention  to  the 
pump  itfelf,  and  to  what  will  contribute  to  its  improve¬ 
ment. 

Before  w£  can  proceed  to  apply  this  fundamental 
propofition  to  our  purpofe,  we  mutt  anticipate  in  a  loofe 
way  a  propofition  of  continual  life  in  the  conftriidiion  of 
W at  er- Works. 

Let  water  be  fuppofed  ftagnant  in  a  veflel  EFGH 
(fig.  37.),  and  let  it  be  allowed  to  flow  out  by  a  cylin¬ 
drical  pipe  HIKL,  divided  by  any  number  of  partitions 
B,  C,  D,  &c.  Whatever  be  the  areas  B,  C,  D,  of 
thefe  orifices,  the  velocity  in  the  intermediate  parts  of 
the  pipe  will  be  the  fame  ;  for  as  much  pafles  through 
any  one  orifice  in  a  fecond  as  pafles  through  any  other 
in  the  fame  time,  or  through  any  fedtion  of  the  inter¬ 
vening  pipe.  Let  this  velocity  in  the  pipe  be  V,  and 
let  the  area  of  the  pipe  be  A.  The  velocity  in  the  ori- 
4  F  flees 
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'  fices  B,  C,  D,  muft  be  -g-  >  ~qT  £>  '»  &c*  ^et  £ 

be  the  velocity  acquired  in  a  fecond  by  a  heavy  body. 
Then,  by  the  general  proportion,  the  height  of  water 

in  the  veffel  which  will  produce  the  velocity  -jr  m 

V1A* 

the  firft  orifice  alone,  is  After  this  paffage  the 

velocity  is  again  reduced  to  V  in  the  middle  of  the 
fpace  between  the  firft  and  fecond  orifices.  In  the  ie- 

r  V  A 

cond  orifice  this  velocity  is  changed  to  ’  This  a- 

V2  A4 

lone  would  have  required  a  height  of  water 

But  the  water  is  already -moving  with  the  velocity  V, 
which  would  have  refulted  from  a  height  of  water  in 
veffel  (which  we  fhall;  in  the  language  of  the  art,  call 

the  head  of  water)  equal  to  — •  Therefore  there 

V*  A4  Y1 

head  of  water  — —  -  or 


is  only  required  a  head  of  water  2gCz  2  g9 

Therefore  the  whole  height  neceffary 


—  I. 


V4  A3 

2  g  C4 

for  ’producing  the  efflux  through  both  orifices,  fo  as 
Hill  to  preferve  the  velocity  V  in  the  intervening  pipe, 

•  v2  a^Ta2 

. — 

6  •  V1  A4 

X)  would  alone  require  a  head  of  water  — X—  i; 

V2  A4  A2 

and  all  the  three  would  require  a  head  —X  -^*2+  q 

o 


In  like  manner  the  third  orifice 


A 

i) 


By  this  induftion  may  eafily  be  feen  what 
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porting  the  water  at  the  height  of  the  place  of  delivery.  Pump. 
The  motion  of  the  water  will  be  the  fame  in  both  v 

cafes.  ,  8$ 

Let  us,  firft  of  all,  confider  a  fucking-pump.  The  in  the  fuck, 
motion. here  depends  on  the  prefTure  of  the  air,  and  willing-pump, 
be  the  fame  as  if  the  pump  were  lying  horizontally,  and 
communicated  with  a  refervoir,  in  which  is  a  head  of 
water  fufficient  to  overcome  all  the  obftruaions  to  the 
motion,  and  produce  a  velocity  of  efflux  fuch  as  we  de¬ 
fire.  And  here  it  muft  be  noted  that  there  is  a  limit. 

No  velocity  of  the  pifton  can  make  the  water  rife  in  the 
fu&ion-pipe  with  a  greater  velocity  than  what  would 
be  produced  by  the  preffure  of  a  column  of  water  33 
feet  high  ;  that  is,  about  46  feet  per  fecond. 

Let  the  velocity  of  the  pifton  be  V,  and  the  area  of 
the  working  barrel  be  A.  Then,  if  the  water  fills  the 
barrel  as  fall  as  the  pifton  is  drawn  up,  the  difeharge 
during  the  rife  of  the  pifton,  or  the  number  of  cubic 
feet  of  water  per  fecond,  muft  be  —  VxA.  This  is 
always  fuppofed,  and  we  have  already  afeertained  the 
circumftances  which  enfure  this  to  happen.  If,  tberj^" 
fore,  the  water  arrived  with  perfe&  freedom  to  the  pif¬ 
ton,  the  force  neceffary  for  giving  it  this  velocity,  ©r 
for  difeharging  the  quantity  VxA  in  a  fecond,  would  be 
equal  to  the  weight  of  the  pillar  of  water  whofe  height 
V4 

Is  - ,  and  bafe  A.. 

It  does  not  appear  at  firft  fight  that  the  force  ne¬ 
ceffary  for  producing  this  difeharge  has  any  thing  to  do 
with  the  ohftruftions  to  the  afeent  of  the  water  into  the 
pump,  becaufe  this  is  produced  by  the  preflure  of  the 
atmofphere,  and  it  is  the  adion  of  this  preffure  which 
is  meafured  by  the  head  of  water  neceffary  for  produ¬ 
cing  the  internal  motion  in  the  pump.  But  we  muft  al¬ 
ways  recoiled  that  the  pifton,  before  bringing  up  any 
water,  and  fupporting  it  at  a  certain  height,  was  prelied 
on  both  fides  by  the  atmofphere.  While  the  air  fup- 
ports  the  column  below  the  pifton,  all  the  preflure  ex¬ 
pended  in  this  fupport  is  abftraftcd  from  its  preflure  on 
the  under  part  of  the  pifton,  while  its  upper  part  ftill 
fupports  the  whole  preffure.  The  atmofphere  continues 


head  is  neceffary  for  producing  the  efflux  through  any 

number  of  orifices.  . 

Let  the  expence  or  quantity  of  water  difcharged  in 
an  unit  of  time  (fuppofe  a  fecond)  be  exprefied  by  t  e 

fymbol  Q.  This  is  meafured  by  the  produA  of  the  ve-  ^pifton,  through  the 

“d  *  lhe"fQ.e  =VA’  therJo-pip,  with  the 

,  -  -Srs 


*4 

To  deter¬ 
mine  the 
motion  rf 
i^ater, 


intermedium  of  the  water  m  the  fudion-pipe,  with  the 
difference  of  thefe  two  forces. -Now,  while  the  pifton 
is  drawn  up  with  the  velocity  V,  more  of  the  atmofphe- 
ric  preffure  muft  be  expended  m  caufing  the  water  to 
follow  the  pifton ;  and  it  is  only  with  the  remainder  of  its 
whole  preffure  that  it  continues  to  prefs  on  the  under 
furface  of  the  pifton.  Therefore,  in  order  that  the 
pifton  may  be  raifed  with  the  velocity  V,  a  force  muft  be 
applied  to  it,  over  and  above  the  force  neceffary  f 

rTpr  T),  -  merely  fupporting  the  column  of  water,  equal  to  hat 

B  (r  f  r  nroducing;  the  difeharge  increafes  m  the  art  0f  the  atmofpheric  preffure  tliu3  employed ,  tl 
neceffary  for  produemg  the  g  whiH.  ?  equai  t0  the  weight  of  the  head  of  water  neceflary 

proport10"  of  the  fquare  ol  qu  7  fo’r  for  cing  the  water  up  through  the  fuftion-pipe,  and 

K  ThShings  being  premifed,  it  is  an  eafy  matter  to  produciug  the  velocity  V  in  the  working  Imrrel. 

to  '-Bc  S.S.7^  “  & 


cr^XB,  or  X  c,  &c.  and  V*  =  ^7  There- 

fore  we  may  compute  the  head  of  water  (which  we 
fhall  exprefs  by  H)  in  reference  to  the  quantity  of  wa¬ 
ter  difcharged,  becaufe  this  is  generally  the  mterefting 

circumftance.  In  this  view  we  have  H  =  ~AX 

-2:.  which  Ihows  that  the  head  of  water 


A 

B 


■  C1  D* 


1  Tvl  ^  /-if  i*  j  i 

on  the  pifton,  or  the  force  which  muft  be  applied  to 
the  pifton  in  order  to  produce  any  required  motion  m- 
uuantity  difcharged.  We  have  only  to  fuppofe  that  the 
force  employed  is  the  preffnre  of  a  column  of  water  o 
the  diameter  of  the  working  barrel ;  and  this  is  over 
and  above  the  force  which  is  neceffary  for  merely  fup- 


“Spipe  be  of  equal  diameter  with  the  working 
barrel.  The  head  neceffary  for  producing  the  velocity 

•  V*  (J±l  -  A 

V  on  the  working  barrel  ls  B*  +  Cx  )' 

d  exprefs  the  denfity  of  water;  that  is,  if  ^bethe 


If 
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?ump. 
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.  number  of  pounds  in  a  cubic  foot  of  water,  then  d  A  — 

2  g 

will  exprefs  the  weight  of  a  column  whofe  bafe  is  A, 
Vz 

and  height  —  ,  all  being  reckoned  in  feet.  Therefore 
-  2  <? 

the  force  which-  mud  be  applied,  when  edimated  in 

pounds,  will  be/, - ---  -  ^ jp  +gz - i.J 

The  fird  general  obfervation  to  be  made  on  what 
has  been  faid  is,  that  the  power  which  mud  be  employ¬ 
ed  to  produce  the  necedary  motion,  in  oppodtion  to  all 
the  obdacles,  is  in  the  proportion  of  the  fquare  of  the 
velocity  which  we  would  produce,  or  the  fquare  of  the 
quantity  of  water  we  would  difcharge. 

We  have  hitherto  proceeded  on  the  fuppofition,  that 
there  is  no  contraction  ofthe  jet  in  palling  through  thefe 
two  orifices.  This  we  know  would  be  very  far  from  the 
truth.  We  mud  therefore  accommodate  things  to  thefe 
circumdances,  by  diminifhing  B  and  C  in  the  ratio  of 
the  contraction,  and  calling  the  diminilhcd  areas  b  and 

,  ,  A^/VVA*  A1  \ 

c;  then  we  have^=  - ,  J. 

What  this  diminution  may  be,  depends  on  the  form 
of  the  parts.  If  the  fixed  valve,  and  the  entry  into 
the  pump,  are  fimply  holes  in  thin  plates,  then 
B  and  cz=.  toVC.  The  entry  is  commonly  widened  or 
trumpet-fhaped,  which  diminilhes  greatly  the  contrac¬ 
tion  :  but  there  are  other  obdacles  in  the  way,  ariling 
from  the  drainer  ufually  put  round  it  to  keep  out  filth. 
The  valve  may  have  its  contraction  greatly  dimin  idled  alfo 
by  its  box  being  made  belbdiaped  internally  ;  nay,  even 
giving  it  a  cylindrical  box,  in  the  manner  of  fig.  33.  is 
better  than  no  box  at  all,  as  in  fig.  5.  ;  for  fuch  a  cy¬ 
lindrical  box  will  have  the  unaccountable  effeCt  of  the 
diort  tube,  and  make  b  z=z  B,  indead  of  -Any  B. 
Thus  wc  fee  that  circumdances  feemingly  very  trifling 
may  produce  great  effeds  in  the  performance  of  a  pump. 
We  fhould  have  ©bferved  that  the  valve  itfelf  prefents 
an  obdacle  which  diminilhes  the  motion,  and  requires 
an  increafe  of  power  ;  and  it  would  feem  that  in  this 
refped  the  clack,  or  butterfly  valve  is  preferable  to  the 
button  valve. 

Example .  Suppofe  the  velocity  of  the  pidon  to  be 
2  feet  or  24  inches  per  fecond,  and  that  the  two  con¬ 
tracted  areas  are  each  -f  of  the  area  of  the  pump,  which 
is  not  much  lefs  than  what  obtains  in  ordinary  pumps. 

We  have  ^(jr  +  7T  ~  1 )  =  (25  +  25~  0 

=  36,75*  inches,  and  the  force  which  we  mud  add  to 
what  will  merely  fupport  the  column  is  the  weight  of  a 
pillar  of  water  incumbent  on  the  pidon,  and  fomething 
more  than  three  feet  high.  *1  his  would  be  a  fenlible 
portion  of  the  whole  force  in  raifing  water  to  fmall 

heights.  .  .  r  1  r 

We  have  fuppofed  the  ludion-pipe  to  be  of  the  lame 

diameter  with  the  working  barrel ;  but  it  is  ufual  to 
make  it  of  fmaller  diameter,  generally  equal  to  the  wa¬ 
ter  way  of  the  fixed  valve.  This  makes  a  confiderable 
change  in  the  force  necedary  to  be  applied  to  the  pif- 
ton.  Let  a  be  the  area  of  the  fudion-pipe,  the  area  of 
the  entry  being  dill  B;  and  the  equivalent  entry  with¬ 
out  contraction  being  dill  b ,  we  have  the  velocity  at 
AV 

the  -entrance  =  and  the  producing  head  of  waters 
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After  this  the  velocity  is  changed  to 


AV  m  Pump. 
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the  fudion-pipe,  with  which  the  water  arrives  at  the 

valve,  where  it  is  again  changed  to 

c 


this  change  a  head  of  water  equal  to 


,and  requires  for 
A1V1 


2  gc% 


But 


the  velocity  retained  in  the  fudion-pipe  is  equivalent  to 

the  efFe£l  of  a  head  of  water  Therefore  the 

2  gax 

head  necedary  for  producing  fuch  a  current  through  the 
fixed  valve,  that  the  water  may  follow  the  pidon  with 

the  velocity  V,  Is  0r  = 

2  g  c*  2  g  a1 

This  is  evidently  lefs  than 


A* 


A4 


2g  b* 

-*> 


A* 


Yl(. 

2  g  \  i1 

before,  becaufe  a  is  lefs  than  A,  and  therefore 

U 

is  greater  than  unity,  which  was  the  lad  term  of  the 
former  formula.  There  is  fome  advantage,  therefore, 
derived  from  making  the  diameter  of  the  fudion-pipe 
lefs  than  that  of  the  working  barrel:  but  this  is  only  be¬ 
caufe  the  padage  of  the  fixed  valve  is  fmaller,  and  the 
infpedion  of  the  formula  plainly  points  out  that  the  area 
of  the  fudion-pipe  fhould  be  equal  to  that  of  the  fixed 
valve.  When  it  is  larger,  the  water  mud  be  accelerated 
in  its  padage  through  the  valve  ;  which  is  an  ufelefs  ex¬ 
pence  of  force,  becaufc  this  velocity  is  to  be  immediate¬ 
ly  reduced  to  V  in  the  working-barrel.  If  the  forego¬ 
ing  example  be  computed  with  a  equal  to  £  of  A,  we 
fhall  find  the  head  H  equal  to  29  inches  indead  of  37. 

But  this  advantage  of  a  fmaller  fudion-pipe  is  in  all 
cafes  very  moderate ;  and  the  pump  is  always  inferior  to 
one  of  uniform  dimenfions.  throughout,  having  the  ori¬ 
fice  at  the  fixed  valve  of  the  fame  area.  And  if  tliefe 
orifices  are  confiderably  diminifhed  in  any  proportion, 
the  head  necedary  for  overcoming  the  obdacles,  fo  that 
the  required  velocity  V  may  dill  be  produced  in  the 
working  barrel,  is  greatly  in creafed.  If  we  fuppofe  the 
area  a  ^  of  A,  which  is  frequently  done  in  houfe  pumps, 
where  the  diameter  of  the  fudion-pipe  does  feldom  ex¬ 
ceed  -5-  of  that  of  the  working-barrel ;  and  fuppofe  every 
thing  made  in  proportion  to  this,  which  is  alfo  ufual, 
becaufe  the  unfkiUed  pump-makers  dudy  a  fymmetry 
which  fatisfies  the  eye;  we  fhall  find  that  the  pump 
taken  as  an  example  will  require  a  head  of  water  =: 
13  feet  and  upwards.  Befides,  it  mud  be  obferved 
that  the  fridion  of  the  fudion-pipe  itfelf  has  not  been 
taken  into  the  account.  This  alone  is  greater,  in  mod 
cafes,  than  all  the  obftrudions  we  have  been  fpeaking 
of ;  for  if  tliis  pipe  is  three  inches  diameter,  and  that  of 
the  working-barrel  is  fix,  which  is  reckoned  a  liberal  al¬ 
lowance  for  a  fudion-pipe,  and  if  the  fixed  valve  is  25 
feet  above  the  furface  of  the  pit-water  ;  the  fridion  of 
this  pipe  will  amount  to  one-third  of  the  w  hole  propel¬ 
ling  force. 

Thus  we  have  enabled  the  reader  to  afeertain  the 
force  neceifary  for  producing  any  required  difcharge  or 
water  from  a  pump  of  known  'dimenfions :  and  the 
converfe  of  this  determination  gives  us  the  difcharge 
which  will  be  produced  by  any  given  force.  For  ma- 

Al  A4  A*  . 

king  ~p  ’  (W111C“  1S  a  known  quantity  9 

refulting  from  the  dimenfions  of  the.  pump)  =:  M,  we 
4  P  2  have 
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Purrp. 


have  ri  =  ~~~  M,  and  V3  ss, 


y2jr  H 

~ — .  Now  H  is  that  part  of  the  natural  power 

which  we  have  at  command  which  exceeds  what  is  ne- 
ctffary  for  merely  fupporting  the  column  of  water. 
Thus,  if  we  have  a  pump  whofe  pillon  has  an  area  of 
g  of  a  fquare  foot,  its  diameter  being  6}  inches ;  and 
we  have  to  raife  the  water  32  feet,  and  can  apply  a 
power  of  525  pounds  to  the  pifton  ;  we  wifh  to  know 
at  what  rate  the  pifton  will  be  moved,  and  the  quantity 
of  water  difcharged  ?  Merely  to  fupport  the  column  of 
water  of  this  height  and  diameter,  requires  500  pounds. 
Therefore  the  remaining  power,  which  is  to  produce 
the  motion,  is  25  pounds.  This  is  the  weight  of  a  co¬ 
lumn  I  foot  4  inches  high,  and  H  =  1,333  feet-  Let 
us  fuppofe  the  diameter  of  the  fu£lion-pipe  i  of  that  of 

the  working-barrel,  fo  that  -g  :=  4.  We  may  fuppofe 

it  executed  in  the  beft  manner,  having  its  lower  extre¬ 
mity  trumpet-fhaped,  formed  by  the  revolution  of  the 
proper  trochoid.  The  contra&ion  at  the  entry  may 

•  j 

therefore  be  confidered  as  nothing,  and  4,  and 

=  16.  We  may  alfo  fuppofe  the  orifice  of  the  fixed 

.  •  »  ,  A. 

valve  equal  to  the  area  of  the  fusion-pipe,  fo  that 

is  alfo  =16,  and  there  is  no  contra&ion  here  ;  and 

Aa  Az 

therefore  —  is  alfo  16.  And  laftly,  a%  is  alfo  16. 

A*  A*  A* 

Therefore  jT  +  “7 - or  M,  zz  1 6  4-  1 6  —  1 6, 

o  c 


2  g  H  of  the  pifton,  in  order  to  occupy  the  fpace  above,  whieh 

jyj  >  anc*  V  =  is  left  by  the  pifton.  If  there  were  no  contra&ion,  the  ' 

•  A.— 

water  would  go  thro’  with  the  velocity  — —  V  ;  but  as 

there  wall  always  be  forne  contraction,  let  the  diminifh- 
ed  area  of  the  hole  (to  be  difeovered  by  experiment)  be 

l ;  the  velocity  therefore  will  be  V  — 7-— .  This  re- 


Pump, 


quires  for  its  production  a  head  of  water  ™  ^  ^  . 


This  is  the  height  of  a  column  of  water  whofe  bafe  is: 
not  A  but  A — a.  Calling  the  denfity  of  water  d,  we 
have  for  the  weight  of  this  column,  and  the  force  p  is 

,  7 -  ,(A~aY  W  dV'(A-a)'  _ 

JXA  a  X  y  j  )  X  —  ,= - ^77-^.  This, 


16.  We  have  alfo  2  g  zz  *64.  Now  V 


7 


/2gH 

~s/  M  ‘ 


.  .  b  J  y'.2 s’  2Sb 

we  fee  again,  is  proportional  to  the  fquare  of  the  velo¬ 
city  of  the  pifton  in  its  defeent,  and  has  no  relation  to 
the  height  to  which  the  water  is  laifed. 

If  the  pifton  has  a  button  valve,  its  furface  is  at  lead 
equal  to  a  ;  and  therefore  the  preflure  is  exerted  on  the 
water  by  the  whole  furface  of  the  pifton.  In  this  cafe 
,  dV  1  A3 

we  ftxall  have  />—•  confiderably  greater  than 

before.  We  cannot  afeertain  this  value  with  great  pre- 
cifion,  becaufe  it  is  extremely  difficult,  if  poffible,  to 
determine  the  refiftance  in  fo  complicated  a  cafe.  But 
the  formula  is  exaCl,  if  b  can  be  given  exactly ;  and 
we  know  within  very  moderate  limits  what  it  may 
amount  to.  In  a  pump  of  the  very  beft  conftru&ion, 
with  a  button  valve,  b  cannot  exceed  one-half  of  A  ; 
A3 

and  therefore  -j-4  cannot  be  lefs  than  8.  In  this 
V 2  A  *  '  V  * 

cafe,  1  ^  7  will  be  -g-*  In  a  good  fleam-engine  pump 

V2 
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=  2,309  feet,  and  the  pifton  will 

move  with  the  velocity  of  2  feet  4  inches  nearly.  Its 
Telocity  will  be  lefs  than  this,  on  account  both  of  the 
fri&ion  of  the  pifton  and  the  fri&ion  of  the  water  in 
the  fu&ion -pipe.  Thefe  two  circu alliances  will  pro¬ 
bably  reduce  it'  to  one  foot  eight  inches  ;  and  it  can 
hardly  be  lefs  than  this. 

We  have  taken  no  notice  of  the  fritlion  of  the  water 
in  the  working-barrel,  or  in  the  fpace  above  the  pifton; 
becaufe  it  is  in  all  cafes  quite  infignfficant.  The  longeft 
pipes  employed  in  our  deep  mines  do  not  require  more 
than  a  few  inches  of  head  to  overcome  it. 

But  there  is  another  circumftance  which  muft  not  be 
omitted.  Th’s  is  the  refiftance  given  to  the  pifton  in 
its  defeent.  The  piftons  of  an  engine  for  drawing  wa¬ 
ter  from  deep  mines  muft  defeend  again  by  their  own 
weight  in  order  to  repeat  their  ftroke.  This  muft  re¬ 
quire  a  preponderance  on  that  end  of  the  working-beam 
to  which  they  are  attached,  rind  this  mull  be  over¬ 
come  by  the  moving  power  during  the  effc&ive  ftroke. 
ft  makes,  therefore,  part  of  the  whole  work  to  be  done, 
raid  muft  be  added  to  the  weight  of  the  column  of  wa¬ 
ter  which  muft  be  raifed. 

This  is  very  eafily  ascertained.  Let  the  velocity  of 
the  pifton  in  its  defeent  be  V,  the  area  of  the  pump- 
barrel  A,  and  the  area  of  the  pifton- valve  a,  It  is 
evident,  that  while  the  pifton  defeends  with  the  velo¬ 
city  V,  the  water  which  is  difplaeed  by  the  pifton  in  a. 
iecond  is  (A — a)  V.  This  muft  pafs  through  the  hole 


$6 


V  is  about  three  feet  per  fecond,  and  is  about  1 

feet,  which  is  but  a  fmall  matter. 

We  have  hitherto  been  confidering  the  fucking-  ^n(j  -m  the 
pump  alone  :  but  the  forcing  pump  is  of  more  impor-  forcing.- 
tance,  and  apparently  more  difficult  of  inveftigation. —  pump. 
Here  we  have  to  overcome  the  obftrudtions  in  long 
pipes,  with  many  bends,  contractions,  and  other  ob- 
ftrudlions.  But  the  confideration  of  what  relates  mere¬ 
ly  to  the  pump  is  abundantly  fimple.  In  molt  cafes 
we  have  only  to  force  the  water  into  an  air-veffel,  in  op- 
pofition  to  the  elafticity  of  the  air  comprefted  in  it,  and 
to  fend  it  thither  with  a  certain  velocity,  regulated  by 
the  quantity  of  water  difcharged  in  a  given  time.  The 
elafticity  of  the  airTn  the  air-veffel  propels  it  along  the 
Alain,  We  are  not  now  fpeaking  of  the  force  necef- 
fary  for  counterbalancing  this  preflure  of  the  air  in  the 
air-veffel,  winch  is  equivalent  to  all  the  fubfequent  objlruc - 
tions,  but  only  of  the  force  neceffary  for  propelling  the 
water  out  of  the  pump  with  the  proper  velocity. 

We  have  in  a  manner  determined  this  already.  The 
pifton  is  folid,  and  the  water  which  it  forces  has  to 
pafs  through  a  valve  in  the  lateral  pipe,  and  then  to 
move  in  the  direClion  of  the  Main.  The  change  of  di- 
re&ion  requires  an  addition  of  force  to  what  is  necef- 
fary  for  merely  impelling  the:  water  through  the  valve~ 

Its  quantity  is  not  eaiily  determined  by  any  theory, 
and  it  varies  according  to  the  abruptnefs  of  the  turn*. 

It  appears  from  experiment,  that  when  a  pipe  is  bent 
to  a  right  angle,  without  any  curvature  or  rounding* 
the  velocity  is  diminifhed  about  This,  would  aug- 
i  ment 
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Pump,  mcnt  the  head  of  water  about  •£.  This  may  be  added 

■" to  the  contraction  of  the  valve  hole.  Let  c  be  its  na¬ 
tural  area,  and  whatever  is  the  contraction  competent 


to  its  form  increafe  it 


-rg->  and  call  the  contracted  area 
V  J  A  2. 


c-  Then  this  will  require  a  head  of  water  = 


87 

life  of  ex¬ 
periments 


2  gc* 


This  mull  be  added  to  the  head 


»  necefTary  for  mere¬ 
ly  giving  the  velocity  V  to  the  water.  Therefore  the 
,  r  ,  V*  ,A2  N 

whole  is  —  +  1J>  an^  the  power  p  necefTary 

r  1  •  .  .  d  AV  2  /  A*  x 

for  this  purpofe  is  — —  +  1 J. 

It  cannot  efcape  the  obfervation  of  the  reader,  that 
in  all  thefe  formulas,  exprefling  the  height  of  the  co¬ 
lumn  of  water  which  would  produce  the  velocity  V  in 
the  working  barrel  of  the  pump,  the  quantity  which 

,  .  „  t  n  „  d AV1  t 
multiplies  the  conftant  factor  — — —  depends  on  the 

contradted  paffages  which  are  in  different  parts  of 'the 
pump,  and  incrtj|fes  in  the  duplicate  proportion  of  the 
fum  ofthofe  contradtions.  It  is  therefore  of  the  ut- 
mofl  confequence  to  avoid  all  fuch,  and  to  make  the 
Main  which  leads  from  the  forcing-pump  equal  t?o  the 
working  barrel.  If  it  be  only  of  half  the  diameter,  it 
has  but  one-fourth  of  the  area,  the  velocity  in  the  Main 
is  four  times  greater  than  that  of  the  piflon,  and  the 
force  necefTary  for  difcharging  the  fame  quantity  of  wa¬ 
ter  is  1 6  times  greater. 

It  is  not,  however,  poffible  to  avoid  thefe  contrac¬ 
tions  altogether,  without  making  the  main  pipe  wider 
than  the  barrel.  For  if  only*  fo  wide,  with  an  entry  of 
the  fame  iize,  the  valve  makes  a  confiderable  obflruc- 
tion.  Unfkilful  engineers  endeavour  to  obviate  this 
by  making  an  enlargement  in  that  part  of  the  Main 
which  contains  the  valve.  This  is  feen  in  fig.  14.  at 
the  valve  L.  If  this  be  not  done  with  great  judgment, 
it  will  increafe  the  obftrudtions.  For  if  this  enlarge¬ 
ment  is  full  of  water,  the  water  mull  move  in  the  direc¬ 
tion  of  its  axis  with  a  diminifhed  velocity  ;  and  when  it 
comes  into  the  main,  it  muft  again  be  accelerated.  In 
fhort,  any  abrupt  enlargement  which  is  to  be  afterwards 
contracted,  does  as  much  harm  as  a  contraction,  unlefs 
it  be  fo  fhort  that  the  water  in  the  axis  keeps  its  velo¬ 
city  till  it  reaches  the  contraction.  Nothing  would  do 
more  fervice  to  an  artift,  who  is  not  well  founded  in  the 
theory  of  hydrodynamics,  than  to  make  a  few  fimple 
and  cheap  experiments  with  a  veiTel  like  that  of  fig.  37. 
Let  the  horizontal  pipe  be  about  three  inches  diame¬ 
ter,  and  made  in  joints  which  can  be  added  to  each 
other.  Let  the  joints  be  about  fix  inches  long,  and  the 
holes  from  one-fourth  to  a  whole  inch  in  diameter.  Fill 
the  veffel  with  water,  and  obferve  the  time  of  its  fink¬ 
ing  three  or  four  inches.  Each  joint  fhould  have  a  fmall 
hole  in  its  upper  fide  to  let  out  the  air ;  and  when  the 
water  runs  out  by  it,  let  it  bfc  flopped  by  a  peg.  He 
will  fee  that  the  larger  the  pipe  is  in  proportion  to  the 
orifices  made  in  the  partitions,  the  efflux  is  more  dimi- 
tiifl:ed.  We  believe  that  no  perfon  would  fufpeCt  this 
who  has  not  confidered  the  fubjeCt  minutely. 

All  angular  enlargements,  all  boxes,  into  which  the 
pipes  from  different  working  barrels,  unite  their  water 
before  it  gses  into  a  Main,  muft  therefore  be  avoided 
by  an  artift  who  would  execute  a  good  machine  ;  and 
the  different  contractions  which  are  unavoidable  at 
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the  feats  of  valves  and  the  perforations  of  piftons,  &c.  Pump, 
mould  be  diminifhed  by  giving  the  parts  a  trumpet-fhape.  v“ j 

Jn  the  air-veffels  reprefented  in  fig.  13.  this  is  of 
very  great  confequence.  The  throat  O,  through  which 
the  water  is  forced  by  the  expanfion  of  the  confined  air, 
mould  always  be  formed  in  this  manner.  For  it  is  this 
which  produces  the  motion  during  the  returning  part 
of  the  itroke  in  the  pump  conftrudted  like  fig.  13.  n°  k 
and  during  the  whole  ftroke  in  n^  2.  Negle&ing  this 
feemingly  trifling  circumftance  will  diminifh  the  per¬ 
formance  at  leaft  one-fifth.  The  conftruCtiori  of  n°  1 .  is 
the  belt,  for  it  is  hardly  poffible  to  make  the  paffage  of 
the  other  fo  free  from  the  effedb  of  contraction.  The 
motion  of  the  water  during  the  returning  ftroke  is  very 
much  contorted. 

There  is  one  circumftance  that  we  have  not  taken  A 
any  notice  of,  viz.  the  gradual  acceleration  of  the  mo-^^oTthe 
tion  of  water  in  pumps.  When  a  force  is  applied  to  the  motion  of 
piflon,  it  does  not  in  an  inftant  communicate  all  the  ve-water 
locity  which  it  acquires.  It  adts  as  gravity  adts  on  Pl,mP5* 
heavy  bodies  ;  and  if  the  refiftances *remained  the  fame, 
it  would  produce,  like  gravity,  an  uniformly  accelerated 
motion.  But  we  have  feen  that  the  refiftances  (which 
are  always  meafured  by  the  force  which  juft  overcomes 
them)  increafe  as  the  fquare  of  the  velocity  increafes* 

They  therefore  quickly  balance  the  adtion  of  the  mo-* 
ving  power,  and  the  motion  becomes  uniform,  in  a 
time  fo  fhort  that  we  commit  no  error  of  any  confe¬ 
quence  by  fuppofmg  it  uniform  from  the  beginning.  It 
would  have  prodigioufly  embarraffed  our  inveftigations 
to  have  introduced  thi6  circumftance  ;  and  it  is  a  mat¬ 
ter  of  mere  fpeculative  curiofity  :  for  molt  of  our  mo¬ 
ving  powers  are  unequal  in  their  exertions,  and  thefe 
exertions  are  regulated  by  other  laws.  The  preffure  on 
a  piflon  moved  by  a  crank  is  as  variable  as  its  velocity, 
and  in  molt  cafes  is  nearly  in  the  inverfe  proportion  of 
its  velocity,  as  any  mechanician  will  readily  difeover. 

The  only  cafe  in  which  we  could  eonfider  this  matter 
with  any  degree  of  comprehenfibility  is  that  of  a  fteam- 
en^ine,  or  of  a  pifton  which  forces  by  means  of  a 
weight  lying  on  it.  In  both,  the  velocity  becomes  uni¬ 
form  in  a  very  fmall  fra&ion  of  a  fecond.  gp, 

We  have  been  very  minute  on  this-  fubjedt.  For  al- Deficiency 
though  it  is  the  only  view  of  a  pump  which  is  of^ckjne|1* 
any  importance,  it  is  hardly  ever  underftood  even  by^hi^^ 
profelfed  engineers.  And  this  is  not  peculiar  to  hydrau-je^. 
lies,  but  is  feen  in  all  the  branches  of  pradtical  mecha¬ 
nics.,  The  elementary  knowledge  to  be  met  with  in 
fuch  books  as  are  generally  perufed  by  them,  goes  no- 
farther  than  to  ftate  the  forces  which  are  in  equilibrio 
by  the  intervention  of  a  machine,  or  the  proportion  ot 
the  parts  of  a  machine  which  will  fet  two  known  forces  ^ 
in  equilibrio.  But.  when  this  equilibrium  is  deftroyed 
by  the  fuperfority  of  one  of  the  forces,  the  machine  muft 
move;  and  the  only  interfiling  queflion  is,  what 'will 
be  the  motion?  Till  this  is  anfwered  with  fomc  precifion* 
we  have  learned  nothing  of  any  importance.  Few  en¬ 
gineers  are  able  to  anfwer  this  queflion  even  in  the 
fimpleft  cafes;  and  they  cannot,  from  any  confident 
fcience,  fay  what  will  be  the  performance  of  an  untried 
machine.  They  guefsat  it  with  a  fuecefs-  proportioned 
to  the  multiplicity  of  their  experience  and  their  o*n. 
fagacity.  Yet  this  part  of  mechanics  is  as  fufceptible 
of  accurate  computation  a3  the  cafes  of  equilibrium.  — 

We  therefore  thought  it  our  duty  to  point  out  the 
manner  of  proceeding  fo  circumft  aerially,  that  every 

fteo 
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flop  fhould  be  plain  and  eafy,  and  that  convi<ftion  fhould  whereon  the  engraver  has  cut  in  relievo  the  feveral  Puncheon 
always  accompany  our  progrefs.  This  we  think  it  has  figures,  arms,  effigy,  infeription,  &c.  that  there  are 

been  in  our  power  to  do,  by  the  very  Ample  method  to  be  in  the  matrices,  wherewith  the  fpecies  are  to 

of  fubftituting  a  column  of  water  aaing  by  its  weight  *be  marked.  Minters  diftinguilh  three  kinds  of  pun- 
in  lieu  of  any  natural  power  which  we  may  chance  cheons,  according  to  the  three  kinds  of  matrices 

to  be  made ;  that  of  the  effigy,  that  of  the  crofs  or 

arms,  and  that  of  the  legend  or  infeription.  The 


*to  employ, 

To  fuch  as  wifh  to  profccute 'the  ftudy  of  this  im¬ 
portant  part  of  hydraulics  in  its  mod  abitrufe  parts,  we 
j  ecommend  the  perufal  of  the  differtations  of  Mr  Pitot 
and  Mr  Boffut,  in  the  Memoirs  of  the  Academy  of 
Paris ;  alfo  the  differtations  of  the  Chevalier  De  la 
Borda,  1766  and  1767;  alfo  the  Hy dr au/ique  of  the 
Chevalier  De  Buat.  We  fhall  have  occafion  to  confi- 
der  the  motion  of  the  water  in  the  mains  of  forcing  or 
lifting  pumps  which  fend  the  water  to  a  diftance,  in  the 
article  IVAiER-lVorks  ;  where  the  reader  will  fee  how 
fmall  is  the  performance  of  all  hydraulic  machines,  in 
comparifon  of  what  the  ufnal  theories,  founded  on  equili¬ 
brium  only,  would  make  him  expeft. 

PUN,  or  Pun n,  an  expreffion  where  a  word  has  at 
once  different  meanings.  The  pra&ice  of  punning  is 
'the  miferable  refuge  of  thdfe  who  wifh  to  pais  for  wits, 
without  having  a  grain  of  wit  in  their  compofition. — 
James  the  I.  of  England  delighted  in  punning  ;  and 
the  talle  of  the  fovereign  was  ftudied  by  the  courtiers, 
and  even  by  the  clergy.  Hence  the  fermons  of  that 
age  abound  with  this  fpecies  of  falfe  wit.  .  It  continu¬ 
ed  to  be  more  or  lefs  fafhionable  till  the  reign  of  Queen 
Anne,  when  Addifon,  Swift,  Pope,  and  Arbuthnot, 
•with  the  other  real  wits  of  that  claffical  age,  united 
their  efforts  to  baniih  punning  from  polite  compofition. 
It  is  ffill  admitted  fparingly  in  converfation  ;  and  no  one 
will  deny  that  a*  happy  pun,  when  it  comes  unfought, 
contributes  to  excite  mirth  in  a  company.  A  profef- 
fed  purifier,  however,  who  is  always  pouring  forth  his 
fenfelefs  quibbles,  as  Saucho  Panca  poured  forth  his 
•proverbs,  is  fuch  an  intolerable  nnifance  in  fociety,  that 
we  do  not  wonder  at  Pope  Or  Swift  having  written  a 
pamphlet  with  the  title  of  God's  Revenge  againji  Pun - 
'7iin%, 

PUNCH,  an  inftrument  of  iron  or  ft  eel,  ^ufed  in 
feveral  arts,  for  the  piercing  or  {lamping  holes  in  plates 
of  metals,  Sec.  being  fo  contrived  as  not  only  to  per¬ 
forate,  but  to  cut  out  and  take  away  the  piece.  The 
punch  is  a  principal  inftrument  of  the  metal-button  ma¬ 
kers,  {hoe-makers,  &c. 

Punch  is  alfo  a  name  for  a  fort  of  compound  drink, 
•much  ufed  here,  and  in  many  parts  abroad,  particu¬ 
larly  in  Jamaica,  and  feveral  other  parts  of  the  Weft 
Indies. 

Its  bafts  is  fpring-water  ;  which  being  rendered  cool¬ 
er,  brilker,  and  more  acid,  with  lemon  or  lime  juice, 
and  fweetened  again  to  the  palate  with  fine  fugar,  makes 
what  they  call  jherbet ;  to  which  a  proper  quantity  of 
fpirituous  liquor,  as  brandy,  rum,  or  arrack,  being  add¬ 
ed,  the  liquor  commences  punch. 

PUNCHEON,  Punch  in,  or  Punchion ,  a  little 
block  or  piece  of  fteel,  on  one  end  whereof  is  fome 
figure,  letter,  or  mark,  engraven  either  in  creux  or 
relievo,  imprefiions  whereof  are  taken  on  metal,  or 
fome  other  matter,  by  ftriking  it  with  a  hammer  on 
the  end  not  engraved.  There  are  various  kinds  of 
thefe  puncheons  ufed  in  the  mechanical  arts  ;  fuch, 
for  inftance,  are  thofe  of  the  goldfmiths,  cutlers,  pew- 
terers,  Sec. 

The  puncheon,  in  coining,  is  a  piece  of  iron  fteeled, 


firll  includes  the  whole  portrait  in  relievo  ;  the  fecond 
are  fmall,  fuch  only  containing  a  piece  of  the  crofs 
or  arms ;  for  inftance,  a  fleur-de-lis,  an  haip,  a  coro¬ 
net,  See.  by  the  affemblage  of  all  which  the  entire 
matrice  is  formed.  The  puncheons  of  the  legend  only 
contain  each  one  letter,  and  ferve  equally  for  the  le¬ 
gend  on  the  effigy  fide  and  the  crols  fide.  See  the  ar¬ 
ticle  Coinage. 

For  the  puncheons  ufed  in  ftamping  the  matrices 
wherein  the  types  of  printing  characters  are  caft,  fee 
Letter-FouNDERY . 

Puncheon  is  alfo  ufed  for  feveral  iron  tools,  of  va¬ 
rious  ft  zes  and  figures,  ufed  'by  the  engravers  en  creux 
on  metals.  Seal-gravers  particularly  ufe  a  great  num¬ 
ber  for  the  feveral  pieces  of  arms,  See .  to  be  en¬ 
graven,  and  many  {lamp  the  whole  feal  from  a  ftngle 
puncheon. 

Puncheon,  is  alfo  a  common  name  for  all  thofe 
iron  inftruments  ufed  by  ftone-cutters,  fculptors,  black- 
fmiths,  Sec.  for  the  cutting,  inciding,  or  piercing  their 
feveral  matters. 

Thofe  of  fculptors  and  ftatuaries  ferve  for  the  re¬ 
pairing  of  ftatues  when  taken  out  of  the  moulds.  The 
lockfmiths  ufe  the  greateft  variety  of  puncheons  ;  fome 
for  piercing  hot,  others  for  piercing  cold;  fome  flat, 
fome  fquare,  fome  round,  others  oval,  each  to  pierce 
holes  of  its  refpedlive  figure  in  the  •  feveral  parts  of 
locks. 

Puncheon,  in  carpentry,  is  a  piece  of  timber  pla¬ 
ced  upright  between  two  polls,  whofe  bearing  is  too 
great;  ferving,  together  with  them,  to  fuftain  fome  large 
weights.  ^  # 

This  term  is  alfo  ufed  for  a  piece  of  timber  raffed 
upright,  under  the  ridge  of  a  building,  wherein  the  legs 
of  a  couple,  &c.  are  jointed. 

Puncheon,  is  alfo  the  name  of  a  meafure  for  li¬ 
quids.  Rum  is  brought  from  the  colonies  in  pun¬ 
cheons,  which  are  large  calks  containing  about  130  gal¬ 
lons. 

PUNCTUATION,  in  grammar,  the  art  of  point¬ 
ing,  or  of  dividing  a  difeourfe  into  periods,  by  points 
expreffing  the  paufes  to  be  made  therein. 

The  points  ufed  are  four,  viz.  the  period,  colon, 
femi-colon,  and  comma.  See  the  particular  ufe  of  each 
under  its  proper  article,  Comma,  Colon,  Period, 
and  Semi-colon. 

Ia  the  general,  we  fhall  only  here  obferve,  that 
the  comma  is  to  diftinguilh  nouns  from  nouns,  verbs 
from  verbs,  and  fuch  other  parts  of  a  period  as  are 
not  neceffarily  joined  together.— The  femi-colon  ferves 
to  fufpend  and  fuftain  the  period  when  too  long  :  » 

the  colon,  to  add  fome  new,  fupernumerary  reafon, 
or  confequence,  to  what  is  already  laid  : — and  the  pe¬ 
riod,  to  clofe  the  feiffe  and  conftru&ion,  and  releafe  the 
voice. 

Pun&uation  is  a  modern  art.  The  ancients  were 
entirely  unacquainted  with  the  ufe  of  our  commas,  co¬ 
lons,  &c.  and  wrote  not  only  without  any  diftinAion  of 
members  and  periods,  but  alfo  without  diftindlion  of 

words 


tion. 
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words  :  which  cuftom,  Lipfius  obferves,  continued  till 
the  hundred  and  fourth  Olympiad  ;  during  which  time 
the  fenfe  alone  divided  the  difcourfe. 

What  within  our  own  knowledge  at  this  day  puts 
this  beyond  difpute,  is  the  Alexandrian  manufcript, 
which  is-  at  prefen t  in  the  king’s  library  at  the  Britifh 
Mufseum.  Whoever  examines  this,  will  find,  that  the 
whole  is  written  conthmo  duftu,  without  diftindlion  of 
words  or  fentences.  How  the  ancients  read  their  works, 
written  in  this  manner,  it  is  not  eafy  to  conceive. 

After  the  practice  of  joining  words  together  ceafed, 
notes  of  diftin&ion  were  placed  at  the  end  of  every 
word.  Tn  all  the  editions  of  the  FJU  Catitolmi  tliefe 
points  occur.  The  fame  are  to  be  feen  on  the  Golum - 
na  Rofirata.  For  want  of  thefe,  we  find  much  con- 
fufion  in  the  Qhrcntcon  Marmoreum ,  and  the  covenant 
between  the  Smyrnaeans  and  Magnefians,  which  are 
both  now  at  Oxford.  In  Salmafius’s  edition  of  Dedicatio 
Jlatiue  rigilla  Herodis ,  the  like  confufion  occurs,  where 
we  find  aetpite  and  A*vp  m. 

Of  thefe  marks  of  diftin&ion,  the  Walcote  inferip- 
tion  found  near  Bath  may  ferve  for  a  fpecimen  : 
IVLIUSv  VITALlSv  FABRI 
CESISv  LEG v  XXv  Vv  V 
STIPENDIORUMv  &c. 

After  every  word  here,  except  at  the  end  of  a  line,  we 
fee  this  mark  v.  There  is  an  infeription  in  Mount- 
faucon,  which  has  a  capital  letter  laid  in  an  'horizontal 
pofition,  by  way  of  interftitial  mark,  which  makes  one 
apt  to  think  that  this  way  of  pointing  was  fometimes 
according  to  the  fancy  of  the  graver. 

P.FERRAR1VS  HERMES 
CAECINIAE  HDIGNAE 
CONIVGI  H  KARRISSIMAE 
NVMERIAE  H  &c. 

Here  we  obferve  after  the  words  a  T  laid  horizontally, 
but  not  after,  each  word,  which  proves  this  to  be  of  a 
much  later  age  than  the  former. 

Having  now  confidered  that  the-  prefent  ufage  of 
flops  was  unknown  to  the  ancients,  we  proceed  to  af- 
lign  the  time  in  which  this  ufeful  improvement  of  lan¬ 
guage  began. 

As  it  appears  not  to  have  taken  place  while  manu- 
feripts  and  monumental  inferiptions  weie  the  only 
known  methods  to  convey  knowledge,  we  muft  con¬ 
clude  that  it  was  introduced  with  the  art  of  printing. 
The  14th  century,  to  which  we  are  indebted  for  this 
invention,  did  not,  however,  bellow-  thofe  appendages 
we  call Jlops  :  whoever  will  be  at  the  pafns  to  examine 
the  fir  ft  printed  books,  will  difeover  no  (tops  of  any 
kind  ;  but  arbitrary  marks  here  and  there,  according 
to  the  humour  of  the  printer.  In  the  1 5th  century, 
we  obferve  their  firft  .appearance.  We  find,  from 
the  books  of  this  age,  that  they  were  not  all  produced  at 
the  fame  time  ;  thofe  we  meet  with  there  in  ufe,  be¬ 
ing  only  the  comma,  the  parenthefis,  the  interroga¬ 
tion,  and  the  full  point.  To  prove  this,  wc  need  but 
look  into  Bale’s  Ads  of  Englifh  Votaries,  black-letter, 
printed  1 550.  Indeed,  in  the  dedication  of  this  book, 
which  is  to  Edward  VI.  we  difeover  a  colon  ;  but,  as 
this  is  the  only  one  of  the  kind  throughout  the  work, 
it  is  plain  this  flop' was  not  eflabliflied  at  this  time, 
and  fo  warily  put  in  by  the  printer  ;  or  if  it  was,  that 
it  was  not  in  common  ufe.  Thirty  years  after  this 
time,  in  that  fenfible  and  judicious  performance  of 
Six  Thomas  Elyot,  entitled  The  Govsrrmr}  imprinted 


r  ]  PUN 

.1580,  we  fee  the  colon  as  frequently  introduced  as  Punftum 
any  other  flop  ;  but  the  femi-colon  and  the  admiration  I) 
w  ere  flill  wanting,  neither  of  thefe  being  vifiblc  in  l>unica:  |t 
this  book.  In  Hackluyt’s  voyages,  printed  1599,  J"r~» 
we  fee  the  firft  ihftance  of  a  femi-colon- :  and,  as  if  the 
editors  did  not  fully  apprehend  the  propriety  of  its  ge¬ 
neral  admiflion,  it  is  but  fparingly  introduced.  The 
admiration  was  the  laft  flop  that  was  invented  ;  and 
feems  to  have  been  added  to  the  reft  in  a  period  not  fo 
far  diftant  from  our  own  time. 

Thus  we  fee,  that  thefe  notes  of  diftin£tion  came 
into  ufe  as  learning  was  gradually  advanced  and  im¬ 
proved  ;  one  invention  indeed,  but  enlarged  by  feveral 
additions. 

PUNCTUM  SALIENS,  in  anatomy,-  the  firft  rudi-’ 
ments  of  the  heart  in  the  formation  of  the  foetus,  where 
a  throbbing  motion  is  perceived.  This  is  faid  to  be 
eafily  obferved  with  a  microfcope  in  a  brood-egg,  where¬ 
in,  after  conception,  we  fee  a  little  fpeck  or  cloud,  in 
the  middle  whereof  is  a  fpot  that  appears  to  beat  or 
leap  a  confiderable  time  before  the  foetus  is  formed  for  • 
hatching.  See  the  article  Foetus,  and  Anatomy, 
p.  741,  &c. 

Punctum  Jlansy  a  phrafe  by  which  the  fchoolmen 
vainly  attempted  to  bring  within  the  reach  of  human 
comprehenfion  the  pofitive  eternity  of  God.  Thofe 
fubtile  reafoners  feem  to  have  difeovered  that  nothing,  > 
which  is  made  up  of  parts  whether  continuous  or  dis¬ 
crete,  can  be  abfolutely  infinite,  and  that  therefore  eter¬ 
nity  cannot  confift  of  a  boundlefs  feries  of  fuccefilve 
moments.  Yet,  as  if  fuch  a  feries  had  always  exifted 
and  were  commenfurate  in  duration  with  the  fupreme 
Being,  they  compared  his  eternity  to  one  of  the  mo¬ 
ments  which  compofe.  the  fltix  of  time  arrefted  in  its 
courfe ;  and  to  this  eternal  moment  they  gave  the  name 
of  punftum  Jlans>  becaufe  it  was  fuppofed  to  Hand  ftill, 
whilfl  the  reft  followed  each  other  in  fucceflion,  all  va- 
nifhing  as  foon  as  they  appeared.  We  need  not  wafte 
time  or  room  in  expofing  the  abfurdity  of  this  conceit, 
as  we  have  dfewhere  endeavoured,  in  the  beft  manner 
that  we  can,  to  afeertain  the  meaning  of  the  words  eter~ 
nity  and  infinity ,  and  to  fhow  that  they  cannot,  be  pre¬ 
dicated  of  time,  or  fpace,  of  points  or  moments,  whe¬ 
ther  flowing,  or  Handing  ftill.  (See  Metaphysics, 

Part  II.  chap.  7.  8.  and  Part  III.  chap.  6.) 

PUNCTURE,  in  furgery,  any  wound  made  by  a 
fharp-pointed  inftrument. 

Puncture,  in  farriery.  See  there,  §  xl.  3. 

PUNDITS,  or  Pend  its,  learned  Bramins  devoted 
to  the  ftudy  of  the  Shanfcrit  language,  and  to  the  ancient 
fcience,  laws,  and  religion  of  Hindoftan*  See  Phi¬ 
losophy,  rP  4 — 12. 

PUNICA,  the  pomegranate  tree:  A  genus  of 
the  monogynia  order,  belonging  to  the  icofandria  clafs 
of  plants  ;  and  in  the.  natural  method  ranking,  under 
the  36th  order,  Pomace*.  The  calyx  is  quinquefid  fu- 
perior ;  there  are  five  petals ;  tlie  fruit  is  a  multilocular 
and  poly fpermous  apple. 

Species .  1.  The  granatum,  or  -  common  pomegra¬ 

nate,  rifes  with  a  tree  ftem,  branching  numerouflv  all  the 
way  from  the  bottom,  growing  1 8  or  20  feet  high;  with 
fpear-fhaped,  narrow  oppofite  leaves;  and-the  branches 
terminated  by  moll  beautiful,  large  red  flowers,  fuc- 
ceeded  by  large  roundifh  fruit  as  big  as  an  orange, 
having  a  hard  rind  filled  with  foft  pulp  and  numerous 
feeds.  There  is  a  variety  with  double  flowers,  remark 

ably 
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Punifli-  ably  beautiful ;  and  one  with  ftriped  flowery.  2.  The 
ment  nana>  0r  dwarf  American  pomegranate,  rifles  with  a 
fhrubby  ftem  branching  four  or  five  feet  high,  with 
narrow  fhort  leaves  and  fmall  red  flowers,  fucceeded  by 
fmall  fruit;  begins  flowering  in  June,  and  continues  till 
O&ober. 

Culture .  Both  thefe  fpecies  are  propagated  by  lay* 

^rs  :  the  young  branches  are  to  be  chofen  for  this  pur* 
pofe,  and  autumn  is  the  proper  time  for  laying  them. 
Thofe  of  the  common  fort  may.be  trained  either  as 
half  or  full  ftandards,  or  as  dwarfs.  But  thofe  defigned 
for  walls  mull  be  managed  as  dire&ed  for  peaches. 

Ufes.  The  dried  flowers  of  the  double-flowered 
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his  operas  were  admirably  adapted  to  his  words,  and  fo  purcha* 
echoed  to  the  fenfe,  that  the  founds  alone  feemed  ca-  1! 
pable  of  exciting  thofe  pafiions  which  they  never  failed 
to  do  in  conjunction.  His  mufic  was  very  different 
from  the  Italian.  It  was  entirely  Englifh,  andperfeCt- 
ly  mafculine.  His  principal  works  have  been  publifhed 
under  the  title  of  Orpheus  Rritannicus.  He  died  in  1695, 
in  the  37th  year  of  his  age  ;  and  was  interred  in  Welt* 
minftei  abbey,  where  a  monument  is  ereCted  to  his  me* 
mory. 

PURCHAS  (Samuel),  an  Englifli  divine,  famous 
for  compiling  a  valuable  collection  of  voyages,  was 
born  in  1577,  at  Thackfted  in  Effex.  After  ftudy- 
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pomegranate  are  poffeffed  of  an  aftringent  quality;  for  ing  at  Cambridge,  he  obtained  the  vicarage  of  Eaft- 
which  reafon  they  are  recommended  in  diarrhoeas,  dy-  wood  in  his  native  county ;  but  leaving  that  cure  to 
fenteries,  & c.  where  aftringent  medicines  are  proper,  his  brother,  he  fettled  in  London,  m  order  to  carry  on 
The  rind  of  the  fruit  is  alfo  a  ftrong  aftringent,  and  as  the  great  work  In  which  he  was  engaged.  He  pub- 
fuch  is  occafionally* made  ufe  of.  Med  the  firft  volume  in  folio  m  1613,  and  the  four 

PUNISHMENT,  in  law,  the  penalty  which  a  per-  laft,  12  years  after,  under  the  title  of  Purchas  his  Ptl- 
fon  incurs  on  the  commiffion  of  a  crime.  See  the  ar-  gritnage,  or  Relations  of  the -world  and  the  Religions  ob 
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tide  Crime  and  Punifhment . 

The  ingenuity  of  men  has' been  much  exerted  to 
torment  each  other ;  but  the  following  are  the  pvmifli- 
ments  that  have  been  ufuaily  adopted  in  the  different 
countries  of  the  world.  The  capital  punifliments  have 
been  beheading,  crucifixion,  burning,  roafting,  drown¬ 
ing,  fcalping,  hangingby  the  neck,  the  arm,  or  the  leg, 
ftarving,  fawing,  expofing  to  wild  beafts,  rending  afun- 
der  by  liorfes  drawing  oppofite  ways,  burying  alive, 
{hooting,  blowing  from  the  mouth  of  a  cannon,  com- 
pulfory  deprivation  of  fleep,  rolling  in  a  barrel  fluck 
with  nails  pointed  inwards,  poifoning,  prefling  flowly 
to  death  by  a  weight  laid  on  the  breaft,  calling  head¬ 
long  from  a  rock,  tearing  out  the  bowels,  pulling  to 
pieces  with  red-hot  pincers,  the  rabk,  the  wheel,  im¬ 
paling,  fleaing  alive,  &c.  &c. 

The  punifliments  fhort  of  death  have  been,  fine,,  pil¬ 
lory,  imprifonment,  compulfory  labour  at  the  mines, 
galleys,  highways,  or  correCtion-houfe  ;  whipping,  ba- 
itonading,  mutilation  by  cutting  away  the  ears,  the 
nofe,  the  tongue,  the  breafls  of  women,  the  foot,  the 
hand;  fqueezing  the  marrow  from  the  bones  with  fcrews 
or  wedges,  caftration,  putting  out  the  eyes,  banifhment, 
running  the  gauntlet,  drumming,  (having  off  the  hair, 
burning  on  the  hand  or  forehead,  &c.  . 

PUNNING.  See  Pun. 

PUPIL,  in  the  civil  law,  a  boy  or  girl  not  yet  ar¬ 
rived  at  the  age  of  puberty;  i.  e.  the  boy  under  14 
years,  the  girl  under  12. 

Pupil  is  alfo  ufed  in  univerfities,  &c.  for  a  youth 
under  the  education  or  difcipline  of  any  perfon. 

Pupil,  in  anatomy,  a  little  aperture  in  the. middle 
of  the  uvea  and  iris  of  the  eye,  through  which  the 
rays  of  light  pafs  to  the  cryflalline  humour,  in  order  to 
be  painted  on  the  retina,  and  caufe  vifion.  See  A- 
NATOMY,  p.  765,  &C. 


ferved  in  all  ages  and  places .  Meanwhile  he  was  col¬ 
lated  to  the  rectory  of  St  Martin's,  Ludgate,  in  Lon¬ 
don,  and  made  chaplain  to  Dr  Abbot,  archbifhop  of 
Canterbury.  His  Pilgrimage ,  and  the  learned  Hack- 
luyt's  Foyagesy  led  the  way  to  all  the  other  collections 
of  that  kind,  and  have  been  juftly  valued  and  efleemed. 
But  unhappily,  by  his  publifhing,  he  involved  himfelf 
in  debt :  however,  he  did  not  die  in  prifon,  as  fome 
have  afferted  ;  but  at  his  own  houfe,  about  the  year 
1628. 

PURCHASE,  in  law,  the  buying  or  acquiring  of 
lands,  &c.  with  money,  by  deed  oiTigreement,  and  not 
by  defcent  or  right  of  inheritance. 

Purchase,  in  the  fea-language,  is  the  fame  as  draw 
in  :  thus,  when  they  fay,  the  capflan  purchafes  a-pace, 
they  only  mean,  it  draws  in  the  cable  a-pace. 

PURE,  fomething  free  from  any  admixture  of  fo¬ 
reign  or  heterogeneous  matters. 

PURFLEW,  a  term  in  heraldry,  exprefling  ermins, 
peans,  or  any  of  the  furs,  when  they  compofe  a  bordure 
round  a  coat  of  arms  :  thus  they  fay,  He  beareth  gules, 
a  bordure,  purflew,  vairy ;  meaning,  that  the  bordure  is 
vairy. 

PURGATION,  the  art  of  purging,  fcouring,  or 
purifying  a  thing,  by  feparating,  or  carrying  off  any 
impurities  found  therein.  Thus, 

In  pharmacy,  purgation  is  the  cleanling  of  a  medicine 
by  retrenching  its  fuperftuities.  In  chemiftry,  it  is  ufed 
for  the  feveral  preparations  of  metals  and  minerals  in¬ 
tended  to  clear  them  of  their  impurities,  more  ufuaily 
called  purification  and  refining.  See  Refining. 

In  medicine,  purgation  is  an  excretory  motion  anfing 
from  a  quick  and  orderly  contraction  of  the  flefhy  fibres 
of  the  ftomach  and  inteilines,  whereby  the  chyle,  cor¬ 
rupted  humours,  and  excrements  lodged  therein,  are  pro¬ 
truded  further  and  further,  and  at  length  quite  excluded 


PURCELL  (Henry) ,  a  juftly  celebrated  mafter  of  the  body  by  ftool.  See  Materia  Medica. 
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mufic,  began  early  to  diftinguifh  himfelf.  .  As  his  ge¬ 
nius  was  original,  it  wanted  but  little  forming,  and  he 
rofe  to  the  height  of  his  profefiion  with  more  eafe  than 
otheis  pafs  through  their  rudiments.  He  was  made 
"organift  to  Weftminfter  abbey  in  the  latter  end  of  the 
reign  of  Charles  II.  In  that  of  William,  he  fet  feve¬ 
ral  fongs  for  Dryden’s  Amphytrion  and  his  King  Arthur , 
which  were  received  with  juft  applaufe.  His  notes  in 


For  the  menftrual  purgation  of  women,  fee  Menses. 

Purgation,  in  law,  fignifies  the  clearing  a  perfon’s 
felfof  a  crime  of  which  he  is  fufpeCted  and  accufed  be¬ 
fore  a  judge.  This  purgation  is  either  canonical  or  vul¬ 
gar.  Canonical  purgation  is  prefcribed  by  the.  canon- 
law,  and  the  form  thereof  in  the  fpiritual  court  is  ufuai¬ 
ly  thus  :  *The  perfon  fufpeCted  takes  his. oath  that  he  is 
innocent  of  the  crime  charged  againft  him ;  and  at  the 
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_L—  that  J,e7  bfle«  ^  fears  truly.  Vulgar  purgation 
was  anciently  by  fire  or  water,  or  elfe  by  combat,  and 
wa»  praftned  here  till  abolifned  by  our  canons.  S*e 
-battel  in  /a<zv,  Ordeal,  &c. 

PL  RGATIVb  ox  Purging  Medicines ,  medicaments 
winch  evacuate  the  impurities  of  the  body  by  ftool, 

PURGATORY,  a  place  in  which  the  juft,  who  de¬ 
part  out  of  this  life,  are  fuppofed  to  expiate  certain  of¬ 
fences  which  do  not  merit  eternal  damnation.  Brough- 
ton  has  endeavoured  to  prove,  that  this  notion  has  been 
5L,  .?7  Pagans,  Jews,  and  Mahometans,  as  well  as  by 
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Pefyifi  mif- 

reprefented 
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sented. 
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Chnftians ;  and  that  in  the  days  of  the  Maccabees  the 
jews  believed  that  fm  might  be  expiated  by  facrifice 
alter  the  ueath  of  the  linner,  cannot  be  queftioried. 

Much  abufe  has  been  poured  upon  the  church  of 
Rome  for  her  dodrine  of  purgatory,  and  many  falfe  re- 
prefentations  have  been  made  of  the  do&rine  itfelf.  The 
following  view  of  it  is  taken  from  a  work  which  is  com 
fidered  as  a  ftandard  by  the  Briliffi  Catholics.  1 .  Every 
fin,  how  flight  foever,  though  no  more  than  an  idle 
^ord,  as  it  is  an  offence  to  God,  deferves  punifhment 
from  him,  and  will  be  punifhed  by  him  hereafter,  if  not 
cancelled  by  repentance  here.  2.  Such  fmall  fins  do 
net  deferve  eternal  punifhment.  3.  Few  depart  this  life 
fo  pure  as  to  be  totally  exempt  from  fpots  of  this  na¬ 
ture,  and  from  every  kind  of  debt  due  to  God’s  juftice. 
4.  Therefore  few  will  efcape  without  fuffering  fome- 
thing  from  his  juftice  tor  fuch  debts  as  they  have  carried 
with  them  out  of  this  world  ;  according  to  that  rule 
cf  divine  juftice,  by  which  he  treats  every  foul  hereafter 
according  to  its  works,  and  according  to  the  ftate  in 
which  he  finds  ft  in  death.  From  tliefe  propofttions, 
which  the  Papift  considers  as  fo  many  felf-evident  truths, 
he  infeVs  that  there  muft  be  fome  third  place  of  punifh¬ 
ment  ;  for,  fince  the  infinite  goodnefs  of  God  can  ad¬ 
mit  nothing  into  heaven  which  is  not  clean  and  pure 
from  all  fin  both  great  and  fmall ;  and  his  infinite  ju- 
flice  can  permit  none  to  receive  the  reward  of  blifs, 
who  as  yet  are  not  out  of  debt,  but  have  fomething  in 
juftice  to  ftuTer ;  there  muft  of  neceffity  be  fome  place 
or  ftate,  where  fouls,  departing  this  life,  pardoned  as  to 
the  eternal  guilt  or  pain,  yet  obnoxious  to  fome  tempo¬ 
ral  penalty,  or  with  the  guilt  of  fome  venial  faults,  are 
purged  and  purifed  before  theif  admittance  into  hea- 
And  this  is  what  he  is  taught  concerning  purgh- 


reap  any  benefit  from  his  fin-offering  till  the  refurred.  Purlfac** 
tion.  Our  Saviour,  in  St  Luke,  fpeaks  of  remiflion  in 
this  woHd  and  111  the  world  to  comes  but  furely  neither 
of  thefe  is  purgatory*  The  world  to  come  is  the  ftate 
after  the  refurre&ion,  and  the  remiflion  fpoken  of  is 
the.  fentence  of  abfolution  to  be  pronounced  on  the 
penitent  from  the  feat  of  general  judgment.  In  the 
oblcure  verfe  referred  to  in  the  epiftle  to  the  Corin¬ 
thians,  the^  apoftle  is,  by  the  beft  interpreters,  thought 
to  {peak  of  the  difficulty  with  which  Chriftians  ffiould 
be  laved  from  the  deftru&ion  of  Jerufalem.  Of  the 
ate  of  fouls  departed  he  cannot  well  be  fuppofed  to 
ipeake,  -as  upon  difembodied  fpirits  fire  could  make  no 


impreffion.  We  cannot  help,  therefore,  thinking  with 
the  church  of  England,  that  “the  Romiffi  do&rine  of 
purgatory  is  a  fond  thmg,  vainly  invented,  and  ground¬ 
ed  on  no  warranty  of  feripture  ft’  hut  we  muft  confefs  at 
the  fame  time,  that  it  appears  to  us  to  be  a  very  harmlefs 
error,  neither  hoftile  to  virtue  nor  dangerous  to  fociety. 
See  Resurrection. 

PURIFICATION,  in  matters  of  religion^  a  cere¬ 
mony  which  confifts  in  cleanfing  any  thing  from  a  fup¬ 
pofed  pollution  or  defilement. 

The  Pagans,  before  they  facrificed,  ufually  bathed 
or  wafhed  themfelves  in  water ;  and  they  were  particu¬ 
larly  careful  to  wafh  their  hands,  becaufe  with  thefe 
they  were  to  touch  the  vi&ims  confecrated  to  the  gods. 
It  was  alfo  cuftomary  to  wafh  the  veffel  with  which 
they  made  their  libations.  The  Mahometans  alfo  ufe 
purifications  previous  to  the  duty  of  prayer;  which 
are  alfo  of  two  kinds,  either  bathing,  or  only  wafhino- 
the  face,  hands,  and  feet*  The  firft  is  required  only 
m  extraordinary  cafes,  as  after  having  lain  with  a  wo¬ 
man,  touched  a  dead  body,  &c.  But  left  fo  necef- 
fary  a  preparation  for  their  devotions  fhould  be  omit¬ 
ted,  either  where  water  cannot  be  had,  or  when  it  may 
be  of  prejudice  to  a  perfon’s  health,  they  are  allowed 
ih  fuch  cafes  to  make  ufe  of  fine  fand,  or  duft  inftcad 
of  it :  and  then  they  perform  this  duty  by  clapping 


tor)’.  Which,  though  he  knows  not  where  it  is,  of 
v.  hat  nature  t lie  pains  are,  or  how  long  each  foul  is  de¬ 
tained  there  ;-yet  he  believes,  that  thofe  that  are  in 
this  place,  being  the  living  members  of  Jefus  Chrift,  are 
relieved  by  the  prayers  of  their  fellow  members  here  on 
tarth,  as  alfo  by  alms  and  tfiaffes  offered  up  to  God  for 
their  fouls.  And  as  for  fuch  as  have  no  relations  or 
friends  to  pray  for  them,  or  give  alms,  or  procure  maf- 
fes  for  their  relief ;  they  are  not  negle&ed  by  the  church, 
which  makes  a  general  commemoration  of  all  the  faith¬ 
ful  departed  in  every  mafs,  and  in  every  one  of  the  cano¬ 
nical  hours  of  the  divine  office. 

Such  is  the  Popiffi  doclrine  of  purgatory,  which  is 
built  chiefly  upon  2  Maec.  xi'i.  43,  44,  45  ;  St  Matth. 
xii.  31,  $2;  and  1  Cor.  iii*  15.  By  Proteftants  the 
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books  of  Maccabees  are  not  acknowledged  to  be  in- 
fpired  feripture  ;  but  if  they  were,  the  texts  referred  to 
would  rather  prove  that  there  is  no  fuch  place  as  pur- 
gator)’,  fince  Judas  did  not  expedl  the  fouls  departed  to 
Vol.XV.  Part  II. 


their  open  hands  on  the  fand,  and  paffing  them  over 
the  parts,  in  the  fame  manner  as  if  they  were  dipped 
in  water. 

There  were  alfo  many  legal  purifications  among  the 
Hebrews.  When  a  woman  was  brought  to  bed  of  a 
male  child,  flie  was  efteemed  impure  for  43  days ;  and 
when  of  a  female,  for  60  :  at  the  end  of  which  time  flic 
carried  a  lamb  to  the  door  of  the  temple  to  be  offered 
for  a  burnt-offering,  and  a  young  pigeon  or  turtle  for  a 
fin -offering ;  and  by  this  ceremony  ffie  was  cleanfed  or 
purified* 

PLTRIM,  or  The  Feast  cf  Lots ,  afoleum  feftival  of 
the  Jews,  inftititfed  in  memory  of  the  deliverance  they 
received,  by  means  of  Mordecai  and  E filler,  from  Ha- 
man’s  wicked  attempt  to  deftroy  them. 

PURITAN,  a  name  formerly  given  in  dcrifion  to 
the  diffeuters  from  the  church  of  England,  on  account 
of  the  profeffion  to  follow  the  pure  word  of  God,  in 
oppofition  to  all  traditions  arid  human  conftitutions.  It 
was  likewife  given  in  the  primitive  church  to  the  No¬ 
vation  fchifmatic3,  becaufe  they  would  never  admit  to 
communion  any  one  who  from  dread  of  death  had  apo- 
ftatized  from  the  faith. 

PURITY,  the  freedom  of  any  thing  from  foreign 
admixture. 

Purity  of  Style.  See  Oratory,  p.  41 1,  See . 

PURLIEU,  fignifies  all  that  ground  near  any  foreft, 
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Purlins  which  being  made  foreft  by  King  Henry  II.  Richard  I. 

II  and  King  John,  was  afterwards  by  perambulations  and 
Plinllent ,  grants  of  Henry  III.  fevered  again  from  the  fame,  and 
v  made  purlieu  ;  that  Is  to  fay,  pure  and  free  from  the 
laws  of  the  foreft. — The  word  is  derived  from  the  French 
pur  “  pure,”  and  lieu  “  place.” 

PURLINS,  in  building,  thofe  pieces  of  timber  that 
lie  acrofs  the  rafters  on  the  infide,  to  keep  them  from 
finking  in  the  middle  of  their  length.  _  . 

By  the  aft  of  parliament  for  rebuilding  London, 
it  is  provided,  that  all  purlins  from  1 5  feet  6  inches 
to  1 8  feet  6  inches  long,  be  in  their  fquare  9  inches 
and  8  inches  ;  and  all  in  length  from  18  feet  6  inches 
to  21  feet  6  inches,  be  in  their  fquare  12  inches  and 

9  inches.  ,  ,  r  .  c  , 

PURPLE,  a  colour  compofed  of  a  mixture  ot  red 
and  blue.  See  Colour- Making,  n°  29.  and  Dying, 


?  ,  .  _ 1  .vtnAfrl  from  the  fifh.  in  its  inflammatory  and  in  its  oidinar)  itate,  . 


natural  hiftory.  See  Mu  rex 


PUS,  in  medicine,  a  white  or  yellowifli  matter  defign* 
ed  by  nature  for  the  healing  and  cementing  of  wounds 

and  fores.  .  , 

The  origin  and  formation  of  pus  is.  as  much  un- 
known  as  that  of  any  other  animal  fluid.  In  an  in* 
augural  differtation  publifhed  at  Edinburgh  by  Dr 
Hendy,  the  author  fuppofes  pus  to  be  a  fecreted 
fluid.  It  lias  been  thought  by  many,  that  pus  is  ei¬ 
ther  a  fediment  from  ferum  when  beginning  to  putre¬ 
fy,  or  that  it  is  the  fame  fluid  infpiffated  by  the,  heat 
of  the  body.  But  both  thefe  opinions  are  refuted  by 
fome  experiments  of  our  author,  which  Ihow,  that  pus 
is  much  lefs  inclined  to  putrefaction  than  ferum,  and 
the  putrefaftion  of  both  is  haftened  by  an  addition  of 
fome  of  the  red  part  of  the  blood.  Some  other  expe- 
riments  were  made  in  order  to  try.  whether  pus  could 
be  artiflcially  produced.  A  thin  piece  of  lamb’s  flefh, 
applied  to  an  ulcer  difeharging  laudable  pus,  and  cover¬ 
ed  over  with  lead,  did  not  affume  the  appearance  of 
'  1  - u  Serum, 
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of  dying  purple  with  a  liquid  extrafted  from  the  fifh 
It  lias  been  affirmed,  however,  that  no  fuch  method  was 
ever  praftifed.  “At  Tyre  (fays  Mr  Bruce)  I  en¬ 
gaged  two  fifhermen,  at  the  expence  of  their  nets,  to 
dra<r  in  thofe  places  where  they  faid  fhell-fifh  might  be 
caught,  in  hopes  to  have  brought  out  one  of  the  famous 
purple-fifh.  I  did  not  fucceed ;  but  in  thisl  was,  I  believe, 
as  lucky  as  the  old  fifhers  had  ever  been.  The  purple 


in  its  inflammatory  and  in  its  ordinary  ftate,  and  lymph 
in  different  ftates,  were  applied  to  the  fame  ulcer, 
which  ftill  difeharged  good  pus  ;  but  none  of  thefe 
were  converted  into  pus  ;  on  the  contrary,  they  became 
very  putrid. 

In  oppofition  to  thefe  arguments  ot  our  author, 
however,  it  may  be  alleged,  that  if  pus  was  a  fecreted 
fluid,  the  veffels  by  which  it  was  fecreted  would  cer- 
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which  ftgnifies  purple,  is  in  engraving  reprefented  by 
diagonal  lines,  frem  the  left  to  the  right.  See  Heral¬ 
dry,  p.  441.  and  Plate  CCXXVII.  fig.  u-  n  6. 

It  may  ferve  to  denote  an  adminiflrator  of  juitice,  a 
lawo-iver,  or  a  governor  equal  to  a  fovereign  :  and,  ac¬ 
cording  to  G.  Leigh,  If  It  is  compounded  with 

Or,  \  f  Riches* 

I  ^  1  Quictnefs. 

Gul.  I  j  Politics. 

Az.  [HA  Fidelity. 

Ver.  !  S  !  Cruelty. 

Sab.  J  L  Sadnefs. 

PURPUREUS.  See  Convolvulus,  n°  3. 

PURRE,  or  Perkin.  See  Husbandry,  n°  238. 

PURSER,  an  officer  aboard  a  man  of  war,  who 
receives  her  victuals  from  the  viftualler,  fees,  that  it 
be  well  flowed,  and  keeps  an,  account  of  what  he  every 
day  delivers  to  the  fteward.  He  alfo  keeps  a  Ml  of 
the  fhip’s  company,  and  fets  down  exaftly  the  day  of 
each  man’s  admiffion,  in  order  to  regulate  the  quan¬ 
tity  of  provifions  to  be  delivered  out,  and  that  the 
paymafter  or  treafurer  of  the  navy  may  ifTue  out  the 
deburfements,  and  pay  off  the  men,  according  to  his 
book. 

PURSLAIN,  in  botany.  See  Portulaca. 

PURVIEW,  a  term  ufed  by  fome  lawyers  for  the 
body  of  an  aft  of  parliament,  or  that  part  which  begins 
with  “  Be  it  enafted  &c.”  as  contradiftinguifhed  from 

PURULENT,  in  medicine,  fomething  mixed  with, 
ar  partaking  of,  pus  or  matter. 


be  Enabled  to°know  whether  a  cough  is  confumptive, 
or  merely  catarrhous.  See  Mucus. .  Mr  Home,  in  a 
differtation  on  the  properties  of  pus,  in  which  he  avails 
bimfelf  of  the  experiments  of  Mr  Hunter,  as  delivered 
in  his  Phyf illogical  LeSures,  fays,  “  that  the  charafteriftic 
of  pus  is  its  being  compofed  of  globules ;  and  he  thinks 
that  the  prefence  of  globules  feems  to  depend  upon  the 
pus  being  in  a  perfeft  ftate.  It  differs  from  the  blood 
111  the  colour  of  the  globules  ;  in  their  not  being  fa¬ 
llible  in  water,  which  thofe  of  the  blood  are  ;  and  from 
the  fluid  in  which  they  fwim  being  coagulable  by  a  folu- 
tion  offal  ammoniac,  which  ferum  is  not.”  llefpefting 
the  formation  of  pus,  our  author  adopts  the  idea  iug- 
aefted  by  Mr  Hunter,  that  the  veffels  of  the  part  al- 
fume  the  nature  of  a  gland,  and  fecrete  a  fluid  which 
becomes  pus.  Mr  Home  afeertains,  by  experiment, 
that  pus,  at  its  formation,  is  not  globular,  but  a  tranf- 
parent  fluid,  of  a  confiftence,  in  fome  fort,  refembling 
fellv  •  and  that  the  globules  are  formed  while  lying  up¬ 
on  the  furface  of  the  fore  ;  requiring,  in  fome  inftances, 
while  the  influence  of  the  external  air  is  excluded,  fifteen 

minutes  for  that  purpofe..  .  ,  „  . 

PUSTULE,  a  pimple,  or  fmall  eruption  on  the  ilua 
full  of  pus;  fuch  as  the  eruptions  of  the  fmall-pox. 

PUTAMINEJE,  (from  putamen  “  a  fhell,  )  the 
name  of  the  25th.  order  of  Linnaeus’s  fragments  of  a 
natural  method;  confifling  of  a  few  genera  of  plants 
allied  in  habit,  whofe  flefhy  feed- veffels  or  fruit  is  fre¬ 
quently  covered  with  a  hard  woody  fhell.  See  Bota.- 

N'pUTEOLI,  (Livy,  Strabo)  :  a  town  of  Campania; 
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PuteoU  fo  called  either  from  its  wells,  there  being  many  hot  and 
Putrefac-  “Id  iprings  thereabouts  ;  or  from  its  ftench,  put  or, 
tion.  caufed  by  fulphureous  exhalations,  (Varro,  Strabo). 

* - > -  It  18  now  called  Puzzuoli,  and  is  pleafantly  and  advan- 

Swhlurncs tageoufly  fituated  for  trade.  In  a  very  remote  age,  the 
iTrCsi-  Cumeans  made  it  their  arfenal  and  dockyard  ;  and  to 
this  naval  eftabhftiment  gave  the  fublime  appellation  of 
Dicearchia  or  JvJl  Power. 

The  Romans  were  well  aware  of  the  utility  of  this 
port,  and  took  great  pains  to  improve  its  natural  ad- 
vantages..  Nothing  remains  of  their  works  but  a  line  of 
piers,  built  to  break  the  force  of  a  rolling  fea:  they  are 
vulgarly  called  the  bridge  of  Caligula ,  becaufe  that  mad¬ 
man  is  faid  to  have  marched  in  triumph  from  Puzzuoli 
to  Baia  on  a  bridge  ;  but  his  was  a  bridge  of  boats. 

The  ruins  of  its  ancient  edifices  are  widely  fpread 
along  the  adjacent  hills  and  fhores.  An  amphitheatre 
ft  ill  exifts  entire  in  moft  of  its  parts,  and  the  temple  of 
Ssrapis  offers  many  curious  fubje&s  of  obfervation  ; 
half  of  its  buildings  are  ftill  buried  under  the  earth 
thrown  upon  it  by  volcanical  commotions,  or  accumu¬ 
lated  by  the  crumblings  of  the  hill ;  the  inclofure  is 
fquare,  environed  with  buildings  for  priefts  and  baths 
for  votaries  ;  in  the  centre  remains  a  circular  platform, 
with  four  flights  of  fteps  up  to  it,  vafes  for  Are,  a  cen¬ 
trical  altar,  rings  for  victims,  and  other  appendages  of 
facrifice,  entire  and  not  difplaced;  but  the  columns  that 
held  its  roof  have  been  removed  to  the  new  palace  of 
Caferta  (fee  Caserta).  Behind  this  round  place  of 
worfhip  ftand  three  pillars  without  capitals,  part  of  the 
pronaos  of  a  large  temple ;  they  are  of  cipollfne  marble, 
and  at  the  middle  of  their  height  are  full  of  holes  eaten 
in  them  by  the  file-fifh  *. 

The  prefent  city  contains  near  io,coo  inhabitants, 
and  occupies  a  fmall  peninfula  ;  the  cathedial  was  a  pa¬ 
gan  temple,  dedicated  to  the  divinities  that  prefided 
over  commerce  and  navigation.  E.  Long.  14.  40.  N. 
Lat.  41.  15. 

In  the  neighbourhood  of  Puteoli  are  many  relicks  of 
antient  grandeur,  of  which  none  deferves  more  attention 
than  the  Campanian  way  paved  with  lava,  and  lined  on 
each  fide  with  venerable  towers,  the  repofitories  of  the 
dead,  which  are  richly  adorned  with  ftucco  in  the  infide. 
This  road  was  made  in  a  moft  folid  expenftve  manner 
by  order  of  Domitian,  and  is  frequently  the  fuhjeCl  of 
■  encomium  in  the  poems  of  Statius. 

PUTI  caraja,  in  botany,  is  a  genus  of  Indian 
plants,  of  which  the  characters,  as  given  by  Sir  William 
Jones  in  the  Aiiatic  Refearches,  vol.  ii.  p.  351.  are 
thefe.  The  calyx  is  five-cleft,  the  corolla  has  five  equal 
petals,  the  pericarpium  a  thorny  legumen  and  two  feeds, 
the  leaves  oval  and  pinnated,  and  the  Item  armed. 

“  The  feeds  (fays  the  learned  Prefident)  are  very  bitter, 
and  perhaps  tonic;  ftnce  one  of  them,  bruifed  and  given 
in  two  dozes,  will,  as  the  Hindoos  affert,  cure  an  inter¬ 
mittent  fever.” 

PUTORIUS,  in  zoology.  See  Mustela. 
PUTREFACTION,  one  of  the  natural  proceftes, 
direCtiy  oppofite  to  the  life  of  animals  and  vegetables, 
by  which  organized  bodies  are  diffolved,  and  reduced 
to  what  may  be  called  their  original  elements. 

Putrefaction  differs  from  chemical  folution  ;  becaufe, 
in  the  latter,  the  diffolved  bodies  are  kept  in  their  ffate 
of  foiution  by  being  combined  with  a  certain  agent 
from  which  they  cannot  eafily  be  feparated ;  but  in  pu- 
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t refa£hon,  the  agent  which  diffolves  the  body  appears  Putrefac- 
not  to  combine  with  it  in  any  manner  of  way,  but  merely  tion. 

to  leparate  the  parts  from  each  other. -It  differs  alfo - ' - - 

trom  the  resolution  of  bodies  by  diftillation  with  violent 

re  ;  becaufe,  in  diftillation  new  and  permanent  com¬ 
pounds  are  formed,  but  by  putrefaftion  every  thine- 
C T-S  j0  hcrefol ved  into  fubftances  much  more  fimple 
and  indeilruftible  than  thofe  which  are  the  refult  of  any 
chemical  procefs.  1 

.1  he  bodies  moft  liable  to  putrefaftion  are  tbofe  of 
animals  and  vegetables,  efpecially  when  full  of  juices. 

Stones,  though  by  the  aftion  of  the  weather  they  will 
moulder  into  duft,  yet  feem  not  to  be  fubiedt  to  any¬ 
thing  like  a  real  putrefaction,  as  they  are  not  refolved 
into  any  other  fubilance  than  fand,  or  fmall  duft,  which 
itill  preferves  its  lapideous  nature.  In  like  manner,  ve- 
getables  of  any  kind,  when  deprived  of  their  juices  by 
drying,  may  be  preferved  for  many  ages  without  bein<r 
lubjefted  to  any  thing  like  a  putrefadive  procefs.  The 
fame  holds  good  with  refpeCt  to  animals  ;  the  parts  of 
which,  by  fimple  drying,  may  be  preferved  in  a  found 
ftate  for  a  much  longer  time  than  they  could  be  with¬ 
out  the  previous  exhalation  of  their  juices. 

Putrefaction  generally  allowed  to  be  a  kind  offer- 
mentation,  or  rather  to  be  the  laft  ftage  of  that  procefs; 
which,  beginning  with  the  vinous  fermentation,  goes 
on  through  the  acetous,  to  the  ftage  of  putridity,  where 
it  ftops.  It  is  argued,  however,  and  feemingly  not 
without  a  great  deal  of  reafon,  that  if  putrefaCtion  is  a 
fermentation,  it  muft  neceffarily  be  a  kind  diftinCtfrom 
either  the  vinous  or  acetous ;  lince  we  frequently  obferve 
that  it  takes  place  where  neither  the  vinous  nor  the  ace¬ 
tous  ftages  have  gone  before;  of  confequence,  it  muft  be, 
in  fome  cafes  at  leaft,  entirely  independent  of  and  uncon¬ 
nected  with  them.  In  feveral  other  refpe&s  it  differs 
fo  much  from  thefe  proceffes,  that  it  feems  in  fome  de¬ 
gree  doubtful  whether  it  can  with  propriety  be  called  a 
fermentation  or  not.  Both  the  vinous  and  acetous  fer¬ 
mentations  are  attended  with  a  confiderable  degree  of 
heat :  but  in  the  putrefaction  of  animal  matters  efpeci¬ 
ally,  the  heat  is  for  the  moft  part  fo  fmall,  that  we  can¬ 
not  be  certain  whether  there  is  any  degree  of  it  or  not 
produced  by  the  procefs.  In  cafes,  indeed,  where  the 
quantity  of  corrupting  animal  matter  is  very  great,  fome 
heat  may  be  perceived  :  and  accordingly  Dr  Monro 
tells  us,  that  he  was  fenfible  of  heat  on  thrufting  liis 
hand  into  the  flefh  of  a  dead  and  corrupting  whale. 

But  the  moft  remarkable  difference  between  the  putre¬ 
factive  fermentation  and  that  of  the  vinous  and  acetous 
kinds  is,  that  the  end  of  both  thefe  proceffes  is  to  pro¬ 
duce  a  new  and  permanent  compound  ;  but  that  of  the 
putrefaCtive  procefs  is  not  to  produce  any  new  form, 
but  to  dellroy,  and  refolve  one  which  already  exifts  into 
the  original  principles  from  which  all  things  feem  to  pro¬ 
ceed.  Thus,  the  vinous  fermentation  produces  ardent 
fpirits;  the  acetous,  vinegar :  but  putrefaCtion  produces 
nothing  but  earth,  and  fome  eiffuvia,  which,  though 
moft  difagreeabk,  and  even  poifonous  to  the  human  bo¬ 
dy,  yet,  being  imbibed  by  the  earth  and  vegetable  crea¬ 
tion,  give  life  to  a  new  race  of  beings.  It  is  commonly 
fuppofed,  indeed,  that  volatile  alkali  is  a  production  of 
the  putrefadive  procefs :  but  this  feems  liable  to  dis¬ 
pute.  The  vapour  of  pure  volatile  alkali  is  not  hurtful 
to  the  human  frame,  but  that  of  putrefying  fubftances  is 
exceedingly  fo;  and,  excepting  in  the  cafe  of  uripe,  the 
4  Qjj  generation 
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generation  of  volatile  alkali  in  putrid  fubilances  is  very 
equivocal.  This  fubftance,  which  produces  more  alkali 
than  any  other,  is  much  lefs  offeniive  by  its  putrid  fetor 
than  others;  and  all  animal  fubflances  produce  a  volatile 
alkali  on  being  expofed  to  the  aCtion  of  fire,  of  quick¬ 
lime,  or  of  alkaline  falts.  In  thefe  cafes  the  volatile  al¬ 
kali  is  not  fuppofed  to  be  produced  bygffle  quicklime 
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But,  granting  tins  to  be  true,  it  is  difficult  to  fhew  Putrefec- 
why  putrefaction  fhould  not  take  place  in  a  living  body 
as  well  as  in  a  dead  one  ;  feeing,  the  one  is  as  much  ex¬ 
pofed  to  the  aCtion  of  the  air  as  the  other.  This  dif¬ 
ficulty,  however,  is  not  peculiar  to  the  prefent  hypothe- 
fis  ;  but  will  equally  occur  whatever  we  may  iuppofe  the 
caufe  of  putrcfadion  to  be.  The  difficulty  feems  to  be 


li  is  not  iuppoied  to  be  proauccu  u y  me  4uiuuun^  , .  ,  y  ,  C  tn  n  •  /u  1  (u  w 

fixed  fait,  but  oniy  to  be  extricated  from  a  kind  of  a  little  cleared  up  by  Dr  I  rieftley,  who  fhowo,  tnat,  by 

ammcniacal  fait  pre-eiifiing  in  the  animal  matters ;  the  means  of  refpiration,  the  body  is  freed  from  many  nox- 

probability  is  the  fame  in  the  other  cale,  viz.  that  vola-  tous  effluvia  which  would  undoubtedly  ceftroy  it  and 

P  .  a  ,  1  .  r -  Kvr  retmttnrk  of  whirh.  he  thinks,  a  living  body 


tile  alkali  is  .not  produced, _  but  only  extricated,  from 
thefe  fubflances  by  putrefaClion. 

The  only  thing  in  which  the  putrefaClive  fermenta¬ 
tion  agrees  with  the  other  kinds  is,  that  in  all  the  thiee 
there  is  an  extrication  of  fixed  air.  In  the  putrefactive 
procefs,  it  has  been  thought  that  this  efcape  of  the  fix¬ 
ed  air  deprives  the  body  of  its  cohcfion  :  and  Di  Ivlac- 
bride  has  written  a  treatife,  in  which  he  endeavours  to 
prove,  that  fixed  air  is  the  very  power  of  cohefion  itfeli, 
and  that  all  bodies  when  deprived  ci  their  fixed  air  en¬ 
tirely  lofe  their  cohefion.  According  to  this  hypotheiis, 
the  caufe  of  putrefadicn  is  the  efcape  of  fixed  air  :  but  it 
is  impolfible  to  give  a  rcafon  why  fixed  air,  after  having 
fo  long  remained  in  a  body,  and  preferved  its  cohefion, 
fhould  of  a  fudden  begin  to  fly  oft  without  being  acted 
upon  by  fomething  elfe.  1  o  a  limilar  objection  the 
hypotheiis  of  thofe  is  liable,  who  fuppofe  putrcfaCtion 
to  be  occafioncd  by  the  cfcape  of  phlogiflon  ;  for  phlo- 
giilon  is  now  knowm  to  be  a  chimera  :  and  though  it 
were  a  reality,  it  would  not  fly  off  without  fomething 
to  carry  it  off,  any  more  than  fixed  air.  Animalcules 
have  been  thought  to  be  the  caufe  of  putreiaCtion  :  but 
if  animal  fubflances  are  covered  fo  as  to  exclude  the  ac- 
cefs  of  flies  or  other  infeds,  no  fuch  animalcules  are  to 
be  discovered  though  putrefa&lGn  has  taken  place;  and 
indeed  it  requires  little  pi  oof  to  convince  us,  that  ani¬ 
mals  are  produced  in  corrupted  bodies  only  fcecaufe  fuch 
fubflances  prove  a  proper  nidus  for  the  eggs  of  the  pa¬ 
rent  infeds. 

To  underhand  the  true  caufe  of  putrefaction,  we 
muft  take  notice  of  the  circumflances  in  which  the  pro¬ 
cefs  goes  on  meft  rapidly.  Thefe  are,  heat,  a  little 
moifture,  and  confined  air.  Extreme  cold  prevents  pu¬ 
trefaction,  as  well  as  perfect  drynefs  ;  and  a  free  circu¬ 
lation  of  air  carries  off  the  putrid  effluvia  ;  a  flag  nation 
of  which  feems  to  be  necefiary  for  carrying  on  the  pro¬ 
cefs.  It  feems  alfo  to  hold  pretty  generally,  that  pu¬ 
li  efying  bodies  fwell  and  become  fpecifically  lighter; 
for  which  reafon  v  the  carcafes  of  dead  animals,  after 
having  funk  in  water,  rife  to  the  top  and  float.  7  his 
laid  phenomenon,  as  has  been  obferved  under  the  article 
Blood,  n°  29.  {hows  that  thefe  bodies  have  received 
a  certain  quantity  of  an  elailic  principle  from  the  air, 
which  thus  fwells  them  up  to  fuch  a  fize.  It  may  be 
faid  indeed,  that  this  increafe  of  fize  in  putrefying  bo¬ 
dies  is  owing  only  to  the  extrication  of  air  within  thena- 
felves :  but  this  amounts  to  the  fame  thing  ;  for  the  air 
which  exifls  internally  in  the  body  of  any  animal,  is 
entirely  divefled  of  elasticity  while  it  remains  there, 
and  only  fhows  its  elailic  properties  upon  being  extri¬ 
cated.  The  elailic  principle  which  combines  with  the 
air  fixed  in  the  animal  fubftance,  therefore,  mufbeome 
from  the  external  atmofphere  ;  and  consequently^  the 


by  the  retention  of  which,  he  thinks,  a  living  body 
would  putrefy  as  foon  as  a  dead  one.  I  lie  way  in 
which  refpiration  prevents  the  putrefaction  of  the  body, 
is  evidently  the  fame  with  that  in  which  the  wind  pre¬ 
vents  fifii  or  ileih  hung  up  in  it  from  becoming  putrid. 

The  conllaiit  iufpiratioii  of  the  air  is  like  a  ilream  of 
that  element  continually  blown  upon  the  body,  and 
that  not  only  upon  its  furface,  but  into  it  ;  by  which 
means  putrefadion  is  prevented  in  thole  parts  that  are 
moil  liable  to  become  putrid.  On  the  other  hand,  the 
elailic  principle  received  from  the  air  by  the  blood  *,  *  See  2?/om 
by  invigorating  the  powers  of  life,  quickening- the  cir-u0  29 
dilation,  and  increafing  peifpiration,  enables  the  body 
to  expel  noxious  particles  from  other  parts  of  tne 
body  which  cannot  conveniently  be  expelled  by  thd 
lungs. 

This  leads  us  to  confider  the  reafon  why  a  free  ex- 
pofure  to  the  air  prevents  the  coming  on  of  putreiac-.  * 
tioa,  or  why  the  confining  of  the  putrid  effluvia  fhould 
be  fo  necefiary  to  this  procefs.  Here  it  will  be  proper 
to  recoiled,  that  putrefaction  is  a  fimple  refolntion  of 
the  body  into  earth,  air,  See.  of  which  it  teems  originally 
to  have  been  compofed.  This  refolution  is  evidently 
performed  by  an  expanfive  power  feemingly  htuated  hi 
every  particle  of  the  body.  In  confequcncc  of  this 
principle,  the  body  firil  fwells,  then  burils,  flies  off  in 
vapour,  and  its  particles  fall  afunder  from  each  odicr. 

The  adion  of  the  putiefaCtive  procefs,  then,  is  analo¬ 
gous  to  that  of  fire,  iince  thefe  are  the  very  properties 
of  fire,  and  the  very  effe&s  which  follow  the  aCtion  of 
fire  upon  any  ccmbuflible  body.  It  is  therefore  exceed¬ 
ingly  probable,  that  the  agent  in  the  am,  which  we  have., 
all  along  considered  as  the  caufe  of  putrefaClion,  is  no 
other  than  fire  itfelf;  that  is,  the  ethereal  fluid  expanding 
itfelf  everywhere,  as  from  a  centre  to  a  circumference.., 

The  force  of  the  fluid,  indeed,  is  much  lefs  in  putrefac¬ 
tion  than  in.  adual  ignition ;  and  therefore  the  tffcdSs 
alfo  take  place  in  a  much  fmaller  degx?ed>)  and  require  a 
much  longer  time  :  neverthelefs,  the  fame  circumflances, 
that  are  necefiary  for  keeping  up  the  aCb’on  of  fire,  are 
alfo  necefiary  for  keeping  up  the  putrefaClive  procefs.. 

One  of  thefe  is  a  free  accefs  of  air,  yet  without  too.  vio¬ 
lent  a  blall ;  for  as  fire  cannot  burn  without  air,  neither 
can  it  endure  too  much  of  it thus  a  candle  goes  out 
if  put  under  a  receiver,  and  the  air  exfiaulled  ;  and  it. 
will  do  the  fame  if  we  blow  violently  upon  it..  In  like 
manner,  putrefaClion  requires  a  certain  quantity  of  air, 
much  lefs  indeed  than  fire;  and  as  it  requires- lefs  to  fup- 
port  it, fo  it  can  alfo  endure  much  lefs  air  than  fire;  for 
a  llream  of  air  which  would  not  put  out  a  fire,  will  ef- 
fe Clualiy  prevent  putrefaction.  I  he  caufe  of  this  in, 
both  is  the  fame.  Fire  cannot  burn  becaufe  the  vapour 


atmofphere  itfelf,  probably  the  fame  with  elementary  fire,  like  manner  putrefaction  is  as  .certainly  attend.d  w  ^  ^ 


putrefac¬ 

tion. 
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heat-*,  or  oft '^S’S  S3yt,!r.  1  ®J  "  Sj  ?  tfT,'''  '“‘f  " 

t’toned;  and  if  thefe  are  carried  off  with  greater  rapidity  are  obliged  to  feerf  ,™„  he"  fal!Pls  m  long  voyages 
than  the  heat  of  the  atmofphere  can  produce  them,  the  ftormy  weather!  theybre  niuchexpoMto  wet'”  in  the 
coniequence  mull  be  that  an  oppolite  principle  to  that,  one  cafe  the  putrefeent  effluvia  be^  kept  from  W 
which  pioduces  putrefaftion,  namely,  a  principle  of  cold,  off,  and  in  the  other _ *■  '  -  V  yu  S 


(|  See  £*y.. 
for.it  ion, 
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or  condenfation,  inltead  of  expanfion,  mull  take  place, 
and  the  body  cannot  putrefy.  That  this  muft  be  the 
cafe,  is  evident  from  the  property  which  all  evaporations 
-have  of  producing  cold  ||  ;  and  it  is  well  known  that  a 
briik  current  of  air  promotes  evaporation  to  a  great  de¬ 
gree.  Hence  alio  the  reafon  is  evident  why  bodies  are  air,  naltinefs, 

preferved  -  *  1 

the 
td 


a  greater  quantity  being  throwu 
mto  the  body  than  what  it  naturally  contains,  the  feur- 
vy,  malignant  fevers,  Sec.  make  then*  appearance  (a)* 
In  either  eaii  thefe  difeafes  be  removed  without  remo¬ 
ving  every  one  of  the  caufes  juft  now  mentioned:  for 
as  putrid  diieafes  will  be  the  confequence  of  confined 
See. 


though  the  proviiions  be  ever  fo 


*  See  Me- 
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body  does  not  putrefy  while  alive,  is  its  ventilation,  as 
we  may  call  it,  by  refpiration  ;  arid  another  is,  the 
continual  acceffun  of  new  particles,  lefs  difpofed  to  pu¬ 
trefy  than  itfelf,  by  the  food  and  drink  which  is  con- 
ftantly  taken  in.  But  if  either  of  thefe  ways  of  pre¬ 
venting  the  commencement  of  this  procefs  are  omitted, 
then  putrefaction  will  take  place  as  well  in  a  living  as 
in  a  dead  body.  Of  the  truth  of  this  laft  faeft  we  have 
innumerable  lnfiances.  When  air  is  infcCted  with  the 
putrid  effluvia  of  mar.fhes,  and  thus  the  natural  effluvia 
are  not  carried  off  from  the  human  body,  but,  on.  the 
contrary,  feme  center  into  it  which  are  not  natural  to  it, 
the  moft  putrid  difeafes  are  produced.  The  fame  thing 
happens  from  the  putrid  effluvia  of  dead  bodies.  Qf 
this  we  have  a  remarkable  inltance  in  the  fever  which 
took  place  in  Germany  in  the  war  of  1755  :  one  rea¬ 
fon  of  which  is  faid  to  have  been  an  infection  of  the 
air  by  the  vaft  numbers  of  people  killed  in  battle,  to 
which  was  added  a  calm  in  the  atmofphere  for  a  long¬ 
time  ;  the  putrid  effluvia  being  by  this  prevented  from 
flying  off*.  When  Mr  Holwell  witll  145  others  were 


From  this  account  of  the  nature,  caufe,  and  method 
of  preventing  putrefaction  by  means  of  a  current  of 
air,  we  may  eaiily  fee  the  reafon  why  it  does  not  take 
place  in  lome  other  cafes  alfo.  Bodies  will  not  pu¬ 
trefy  in  vacuo, ,  becaufe  there  the  atmofphere  lias  not 
aceefs.  to  impart  its  elaftic  principle  ;  and  though  in 
the  vacuum  itfelf  the  principle  we  fpeak  of  does  un¬ 
doubtedly  exift,  yet  its  adlion  there  is  by  far  too  weak 
to  decompofe  the  ftru&ure  of  an  animal  body.  In  ex~ 
treme  cold,  the  reafon  why  putrefaCt mi  does  not  take 
place  has  been  already  ftiovvn.  If  the  heat  is  extreme¬ 
ly  great,  the  procefs  of  ignition  or  burning  takes  place 
inltead1  of  putrefaction.  If  the  body  is  very  dry,  pu¬ 
trefaction  cannot  take  place,  becaufe  the  texture  is  too- 
firm  to  be  decompofed  by  the  weak  aClion  of  the  da  - 
flic  principle.  Putrefaction  may  alfo  be  prevented  by 
the  addition  of  certain  fubftances  j  but  they  are  all  of 
them  fuck  as  either  harden  the  texture  of  the  body, 
and  thus  render  it  proof  againft  the  aCtion  of  the  ela¬ 
ftic  fluids  or,  by  diffolving  its  texture  entirely,  bring; 
it  into  a  ftate  limilar  to  what  it  would  be  brought 
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(a)  This  aeriforpa  fluid,,  which  is  exhaled  from  animal  bodies  in  a  flats  of  putrefaction,  a£fs  at  certain  times> 
more  powerfully  than  at  others,  and  is  indeed  in  one  ftage  of  the  procefs  infinitely  more  noxious  than  any 
other  elaftic  fluid  yet  difeovered.  In  the  Gentleman's  Magazine  for  Auguft  1788,  Dr  St  John,  in¬ 
forms  us,  that  he  knew  a  gentleman  who,  by  fiightly  touching  the  inteflines  of  a  human  body  beginning  to 
liberate,  this  corr olive  gas,  was  affeCted  with  a  violent  inflammation,  which  in  a  very  fhort.fpaee  ot  time  ex¬ 
tended  up  almoft  the  entire  length  of  his  arm,  producing  an  extenfive  ulcer  of  the  moft  foul  and  fiiglitful  ap¬ 
pearance,  which  continued  for  jeveral  months,  and  reduced  him  to  a  miferable  ftate  of  emaciation,  i  he  fame 
writer  mentions  a  celebrated-  profeffor  who  was  attacked  with  a  violent,  inflammation  of  the  nerves  and  fauces, 
from  which  he  with  difficulty  recovered,  merely  by  Hooping  for  an  liiftant  over  a  body  which  was  beginning 
h  this  deleterious  fluid.  Hence  he  infers,  that  the  fame  gas  modified  or  mixed,  or  united  with 


may  appear  very  : 
abominable 
fin  ell  totally 

ftinefs  which  attend  the  putrefaftion  of  animal  bodies;  and  a  man  muff  be  armed  with  uncommep  phnantnropy 

that  there  is  a  rapid  fixation  of  the  bafis  of  vital  air  in  dead  bodies  at,  cer- 
taiMate  ifput^onf  on  account  of  the  luminous  appearance  which  they  Wt^es  make  -d 
ills  but  for  a  few  hours:  but  whether  this  luminous  appearance  takes  place  w  eu  y  bo  },  ^  P  ^ 

cedes  or  fpllows  the  exhalations  of  the  ccrrofive  gas  above* mentioned*.  u  >. 

been  able,  to  difeaver.. 


Putrefic 
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by  the  utmoft  power  of  putrefaction,  fo  that  the  pro- 
cefs  cannot  then  take  place.  Thus  various  kinds  of 
falts  and  acids  harden  the  texture  of  animal  fubftances, 
and  thus  are  fuccefsfully  ufed  as  antifeptics.  The  fame 
thing  maybe  faid  of  ardent  fpirits;  while  oils  and  gums 
of  various  kinds  prove  antifeptic  by  a  total  exclufion 
of  air,  which  is  neceffary  in  fome  degree  for  carrying 
on  the  procefs  of  putrefaCiion.  Many  vegetables,  by 
the  aftringent  qualities  they  polfefs,  harden  the  texture 
of  animal  fubftances,  and  thus  prove  powerfully  anti¬ 
feptic  ;  while,  on  the  other  hand,  fixed  alkaline  falts, 
quicklime,  and  cauftic  volatile  alkali,  though  they  pre¬ 
sent  putrefaCiion,  yet  they  do  it  by  difi'olving  the  fub- 
ftances  in  fuch  a  manner  that  putrefaCiion  could  do  no 
more  though  it  had  exerted  its  utmoft  force.  There  is 
only  one  other  antifeptic  fubftance  wliofe  effeCls  deferve 
to  be  confidered,  and  that  is  fugar.  This,  tho’  neither 
acid  nor  alkaline,  is  yet  one  of  the  moft  eftedlual  means 
of  preventing  putrefaCiion  :  and  this  feems  to  be  owing 
to  its  great  tendency  to  run  into  the  vinous  fermenta¬ 
tion,  which  is  totally  inconfiftent  with  that  of  putre¬ 
faction  ;  and  this  tendency  is  fo  great,  that  it  can  fcarce 
be  counteracted  by  the  tendency  of  animal  fubftances 
to  putrefy  in  any  c ire umftances  whatever. 

Some  kinds  of  air  are  remarkably  antifeptic,  though 
this  fubjeCt  has  not  been  fo  fully  inquired  into  as  could 
be  wifhed.  The  moft  powerful  of  them  in  this  refpeCt 
is  the  nitrous  air  ;  next  to  it,  is  fixed  air  ;  but  the 
powers  of  the  other  airs  are  not  fo  well  known.  It 
is  probable  that  the  antifeptic  properties  of  fixed  and 
nitrous  air,  are  owing  to  their  quality  of  extinguifhing 
fire,  or  at  leaft  that  the  principle  is  the  fame  ;  but,  till 
the  nature  of  thefe  two  kinds  of  air  are  better  known, 
little  can  be  faid  with  certainty  on  the  fubjeCt. 

Sir  John  Pringle  lias  made  experiments  to  determine 
the  powers  of  certain  fubftances  to  promote  or  to  pre¬ 
vent  putrefaCiion.  From  thefe  experiments  he  has 
formed  the  following  Table,  fhowing  the  relative  anti¬ 
feptic  powers  of  the  faline  fubftances  mentioned.  Ha¬ 
ving  found  that  two  drams  of  beef  put  in  a  phial  with 
two  ounces  of  water,  and  placed  in  a  heat  equal  to  90° 
of  Fahrenheit’s  thermometer,  became  putrid  in  14 
hours,  and  that  60  grains  of  fea-falt  preferved  a  fimilar 
mixture  of  beef  and  water  more  than  30  hours,  he  made 
the  antifeptic  power  of  the  fea-falt  a  ftandard,  to  which 
he  compared  the  powers  of  the  other  falts.  The  alge¬ 
braic  charaCler  4-  fignifies,  that  the  fubftance  to  which 
it  is  annexed  had  a  greater  antifeptic  power  than  is  ex- 
pieffed  by  the  numbers  : 

Sea-falt,  or  the  ftandard  -  1 

Sal-gem  -  -  -  1  + 

Vitriolated  tartar  -  -  2 

Spiritus  Mindereri  -  -  2 

Soluble  tartar  -  -  -  2 

Sal  diurcticus  -  -  2  -f- 

Crude  fal  ammoniac  -  -  3 

Saline  mixture  -  -  3 

Nitre  -  -  44- 

Salt  of  hartfhorn  -  -  4  + 

Salt  of  wormwood  4+ 

Borax  -  -  -  1 2 

Salt  of  amber  -  -  -  20 

Alum  -  -  -  30 

iV.  B .  The  quantities  of  fpiritus  Mindereri  and  of 
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the  faline  mixture  were  fuch,  tW  each  of  them  contain*  p«tre| 
ed  as  much  alkaline  fait  as  the  other  neutral  falts.  tiorl 

Myrrh,  aloes,  afafoetida,  and  terra  Japonica,  were  found 
to  have  an  antifeptic  power  30  times  greater  than  the 
ftandard.  Gum  ammoniac  urn.  and  fagapenum  fhowed 
little  antifeptic  power. 

•  Of  all  refinous  fubftances,  camphor  was  found  to  re¬ 
fill  putrefaCiion  moft  powerfully.  Sir  John  Pringle  be¬ 
lieves  that  its  antifeptic  power  is  300  times  greater  than 
that  of  fea-falt. 

Chamomile  flowers,  Virginian  fnake-root,  pepper, 
ginger,  faffron,  contrayerva  root,  and  galls,  were  found 
to  be  12  times  more  antifeptic  than  fea-falt. 

Infufions  of  large  quantities  of  mint,  angelica,  ground- 
ivy,  green  tea,  red-iofes,  common  wormwood,  multard, 
and  horfe-radifh,  and  alfo  deco&ions  of  poppy-heads, 
were  more  antifeptic  than  fea-falt. 

DecoClions  of  wheat,  barley,  and  other  farinaceous 
grains,  checked  the  putrefaCiion  by  becoming  four. 

Chalk,  and  other  abforbent  powders,  accelerated  the 
putrefaCiion,  and  refolved  meat  into  a  perfeCl  mucus. 

The  fame  powders  prevented  an  infufion  of  farinaceous 
grains  from  becoming  mucilaginous  and  four. 

One  dram  of  fea-falt  was  found  to  preferve  two 
drams  of  frefhj>eef  in  two  ounces  of  water,  above  30 
hours,  uncorrupted,  in  a  beat  equal  to  that  of  the  human 
body,  or  above  2C>  hours  longer  than  meat  is  preferved 
in  water  without  fait :  but  half  a  drain  of  fait  did  not 
preferve  it  more  than  two  hours  longer  than  pure  wa¬ 
ter.  Twenty-five  grains  of  fait  Had  little  or  no  anti¬ 
feptic  quality.  Twenty  grains,  15  grains,  but  efpeci- 
ally  10  grains  only  of  fea-falt,  were  found  to  accelerate 
and  heighten  the  putrefaCiion  of  two  drams  of  flefh.— 

Thefe  fmall  quantities  of  fea-falt  did  alfo  loften  the  flefh 
more  than  pure  water. 

The  fame  learned  and  ingenious  phyfician  made  ex¬ 
periments  to  difeover  the  effects  of  mixing  vegetable 
with  animal  matters. 

Two  drams  of  raw  beef,  as  much  bread,  and  an 
ounce  of  water,  being  beat  to  the  coniiftence  of  pap, 
and  expofed  to  90°  of  heat  according  to  Fahrenheit's 
thermometer,  began  to  ferment  in  a  few  hours,  and' 
continued  in  fermentation  during  two  days.  When 
it  began  to  ferment  and  fwell,  the  putrefaCiion  had  be¬ 
gun  ;  and  in  a  few  hours  afterwards,  the  fmell  was  of- 
fenfive.  Next  day  the  putrid  fmell  ceafed,  and  an  acid 
tafte  and* fmell  fucceeded.  Frefh  alimentary  vegetables* 
as  fpinach,  afparagus,  feurvy-grafs,  produced  fimilar 
effeCh  as  bread  on  flefh,  but  in  a  weaker  degree.  From 
feveral  other  experiments  he  found,  that  animal  fub¬ 
ftances  excite  the  fermentation  of  vegetable  fubftances, 
and  that  the  latter  fubftances  correCl  the  putrefcency 
of  the  former. 

By  adding  faliva  to  a  fimilar  mixture  of  flefh,  bread, 
and  water,  the  fermentation  was  retarded,  moderated, 
but  rendered  of  twice  the  ufual  duration,  and  the  acid 
produced  at  laft  was  weaker  than  when  no  faliva  was 
ufed. 

By  adding  an  oily  fubftance  to  the  common  mixture 
of  flefh,  bread,  and  water,  a  ftronger  fermentation  was 
produced,  which  could  not  be  moderated  by  the  quan¬ 
tity  of  faliva  ufed  in  the  former  experiment,  till  fome 
fixed  alkaline  fait  was  added ;  which  fait  was  found, 
without  faliva,  to  flop  fuddenly  very  high  fermentations. 

He  did  not  find  that  fmall  quantities  of  the  following 


putrefy-  (alts,  fal  ammoniac,  nitre,  vitriolated  tartar,  fal  dmreti- 
i  tion  CUS)  falt  of  hartfhorn,  fait  of  wormwood,  were  feptic,  as 
H ,  fmall  quantities  of  fea-falt  were. 

30  Spgar  was  found  to  refill  putrefaction  at  firft:,  as 
other  falts  do,  and  alfo  to  check  the  putrefaction  after 
it  had  begun  by  its  own  fermentative  quality,  like  bread 
and  other  fermentative  vegetables. 

Lime-water  made  fome  fmall  refiflance  to  putrefac¬ 
tion. 

Port-wine,  fmall-beer,  infufions  of  bitter  vegetables, 
of  bark,  and  the  juice  of  antifcorbutic  plants,  retarded 
the  fermentation  of  mixtures  of  flefh  and  bread.  But 
an  unftrained  decoCtion  of  bark  confiderably  increafed 
that  fermentation. 

Crabs-eyes  accelerated  and  increafed  the  fermentation 
of  a  mixture  of  flefh  and  bread. 

Lime-water  neither  retarded  nor  haflened  the  fer¬ 
mentation  of  fucli  a  mixture  :  but  when  the  fermenta¬ 
tion  ceafed,  the  liquor  was  neither  putrid  nor  acid,  but 
fmelt  agreeably. 

Flefh  pounded  in  a  mortar  was  found  to  ferment 
fooner  than  that  which  had  not  been  bruifed. 

The  tough  inflammatory  cruft  of  blood  was  found 
to  be  moft  putrefcent;  next  to  which  the  craffamentum, 
or  red  coagulated  mafs  ;  and  laftly  the  ferum. 

Dr  Macbride’s  experiments  confirm  many  of  thofe 
above  related,  efpecially  thofe  which  fliow  that  the  fer¬ 
mentation  of  vegetable  fubftances  is  increafed  by  a  mix¬ 
ture  of  animal  or  putrefcent  matter;  that  the  putre- 
fcency  of  the  latter  is  correCled  by  the  fermentative 
quality  of  the  former  ;  and  that  the  putrefadion  and 
fermentation  of  mixtures  of  animal  and  vegetable  fub¬ 
ftances  were  accelerated  by  additions  of  abforbent  earths 
and  of  Peruvian  bark.  He  alfo  found,  that  although 
unburnt  calcareous  earths  were  feptic,  quicklime  and 
lime-water  prevented  putrefadion,  but  that  they  de- 
ftroyed  or  diffolved  the  texture  of  flelh. 

The  experiments  of  the  author  of  the  EJfai  pour  fer - 
•Dir  a  V Hljloire  de  la  Putrefaction,  fliow  that  metallic 
falts,  refinous  powders,  extradls  of  bark,  and  opium,  are 
very  powerfully  antifeptic,  and  that  falts  with  earthy 
bafes  are  lefs  antifeptic  than  any  other  fairs. 

PUTTOCK-Shrouds.  See  PuitGck-SnRouD$ . 
PUTTY,  in  its  popular  fenfe,  is  a  kind  of  pafte 
compounded  of  whiting  and  lintfeed  oil,  beaten  toge¬ 
ther  to  the  confiftence  of  a  thick  dough. 

It  is  ufed  by  glaziers  for  the  faftening  in  the  fquares 
of  glafs  in  fafh-windows,  and  by  painters  for  flopping 
up  the  crevices  and  clefts  in  timber  and  wainfcots,  &c. 

Putty  fometimes  alfo  denotes  the  powder  of  calci¬ 
ned  tin,  ufed  in  polifhing  and  giving  the  laft  glofs  to 
works  of  iron  and  fteel. 

Terra  PUZZULANA,  or  Pozzolana,  is  a 
greyifh  kind  of  earth  ufed  in  Italy  for  building  under 
water.  The  beft  is  found  about  Puteoli,  Baiae,  and 
Cumae,  in  the  kingdom  of  Naples,  from  the  firft  of 
which  places  it  derives  its  name.  It  is  a  volcanic  pro¬ 
duct,  compofed  of  heterogeneous  fubftances,  thrown 
out  from  the  burning  mouths  of  volcanoes  in  the  form 
of  afhes  ;  fometimes  in  fuch  large  quantities,  and  with 
fo  great  violence,  that  whole  provinces  have  been  co¬ 
vered  with  it  at  a  confiderable  diftance.  In  the  year 
79  of  the  common  era,  the  cities  of  Hetculaneum, 
Pompeia,  and  Stabia,  although  at  the  diftance  of  many 
miles  from  Vefuvius,  were,  neverthelefs,  buried  under 


the  matters  of  thefe  dreadful  eruptions ;  as  Bergman  PuzzuUn* 
relates  in  his  T reatlfe  of  the  Volcanic  Products,  This  II 
volcanic  earth  is  of  a  grey,  brown,  or  blackifh  colour;  P_ycn°fty  * 
of  a  loofe,  granular,  or  dufty  and  rough,  porous  or 
fpongy  texture,  refembling  a  clay  hardened  by  fire, 
and  then  reduced  to  a  grofs  powder.  It  contains  va¬ 
rious  heterogeneous  fubftances  mixed  with  it.  Its  fpe- 
cific  gravity  is  from  2500  to  2800;  and  it  is,  in 
fome  degree,  magnetic:  it  fcarcely  effervefees  with 
acids,  though  partially  fohible  in  them.  It  eafily  melts- 
per  fe;  but  its  moft  diflinguifhing  property  is,  that  it 
hardens  very  fuddenly  when  mixed  with  -j-  of  its  weight 
of  lime  and  water  ;  and  forms  a  cement,  which  is  more 
durable  in  water  than  any  other. 

According  to  Bergman’s  Analyfis,  100  parts  of  it 
contain  from  55  to  60  of  filiceous  earth,  20  of  argil¬ 
laceous,  five  or  fix  of  calcareous,  and  from  15  to  20 
of  iron.  Its  effe&s,  however,  in  cement  may  perhaps 
depend  only  on  the  iron  which  has  been  reduced  into 
a  particular  fubftance  by  means  of  fubterraneous  fires  ; 
evident  figns  of  which  are  obfervable  in  the  places 
where  it  is  obtained.  If  the  flate  in  Henneberg,  or 
Kennekulle  in  the  province  of  Weftergottland,  ftiould 
happen  to  get  fire,  the  uppermoft  ftratum,  which  no\v 
confifts  of  a  mixture  of  iron  and  different  kinds  of 
rocks,  called graberg  in  the  account  given  of  them,  they 
might  perhaps  be  changed  partly  into  flag  and  partly 
into  terra  puzzolana. 

It  is  evidently  ,a  martial  argillaceous  marl,  that  has 
fuffered  a  moderate  heat.  Its  hardening  power  arifes. 
from  the  dry  flate  of  the  half-baked  argillaceous  par¬ 
ticles,  which  makes  them  imbibe  water  very  rapidly, 
and  thus  accelerates  the  deficcation  of  the  calcareous 
part ;  and  alfo  from  the  quantity  and  femiplilogifticated 
flate  of  the  iron  contained  in  it.  It  is  found  not  only 
in  Italy  but  in  France,  in  the  provinces  of  Auvergne 
and  Limoges  ;  and  alfo  in  England  and  elfewhere. 
PUZZUOLI.  See  Puteoli. 

PYANEPSIA,  in  antiquity,  an  Athenian  feftival 
celebrated  on  the  feventh  day  of  the  month  PyanepJ'ion  ; 
which,  according  to  the  generality  of  critics,  was  the 
fame  with  our  September. 

Plutarch  refers  the  inflitntion  of  this  feaft  to  The- 
feus,  who,  after  the  funeral  of  his  father,  on  this  day 
paid  his  vows  to  Apollo,  becaufe  the  youths  who  re¬ 
turned  with  him  fafe  from  Crete  then  made  their  entry 
into  the  city.  On  this  occafion,  thefe  young  men  put¬ 
ting  all  that  was  left  of  their  provilions  into  one  kettle, 
feaftod  together  on  it,  and  made  great  rejoicing. 

Hence  was  derived  the  cuflom  of  boiling  pulfe  on  this, 
feftival.  The  Athenians  likewife  carried  about  an  olive 
branch,  bound  about  with  wool,  and  crowned  with  all 
forts  of  firfl-fruits,  to  fignify  that  fcarcity  and  barren- 
nefs  were  ceafed,  finging  in  proceflion  a  fong.  And 
when  the  folemnity  was  over,  it  was  ufual  to  eredl  the 
olive-branch  before  their  doors,  as  a  preservative  againfl 
fcarcity  and  want. 

PYCNO STYLE,  in  the  ancient  archite&ure,  is  a 
building  where  the  columns  ftand  very  clofe  to  each 
other;  only  one  diameter  and  a  half  of  the  column  be¬ 
ing  allowed  for  the  intercolumniations. 

According  to  Mr  Evelyn,  the  pycnoftyle  chiefly  be¬ 
longed  to  the  compofite  order,  and  was  ufed  in  the  moft 
magnificent  buildings  ;  as  at  prefent  in  the  periftyle  at 
St  Peter’s  at  Rome,  which  confifts  of  near  300  co. 

lumas,  5 


Pylus. 


P  Y  L  [  680 

Tygargus  iumns;  and  In  fucli  as  yet  remain  of  tlie  ancients,  among 
the  ruins  of  Palmyra. 

PYG  ARGUS,  in  ornithology,  a  fpecies  of  Falqo. 
PYGMALION,  in  fabulous  hiftory,  a  king  of  Cy¬ 
prus,  who,  being  difgnded  at  the  diffolute  lives  of  the 
women  of  his  ifland,  refolved  to  live  in  perpetual  celi¬ 
bacy  ;  but  making  a  datne  of  ivory,  he  fell  fo  pa£- 
dionately  in  love  with  it,  that  the  high  feftival  of  Ve¬ 
nus  being  come,  he  fell  down  before  the  altar  of  that 
goddefs,  and  befought  her  to  give  him  a  wife  like  the 
ifatue  he  loved.  At  his  return  home,  he  embraced,  as 
ufual,  his  ivory  form,  when  he  perceived  that  it  became 
fenlible  by  degrees,  and  was  at  lad  a  living  maid,  who 
found  herfelf  in  her  lover’s  arms  the  moment  fne  faw 
the  light.  Venus  blefled  their  union  ;  and,  at  the  end 
of  nine  months,  file  was  delivered  of  a  boy,  who  was 
named  Paphos . 

PYGMY,  a  perfon  not  exceeding  a  cubit  in  height. 
This  appellation  was  given  by  the  ancients  to  a  fabu¬ 
lous  nation  inhabiting  Thrace;  who  brought  forth  young 
at  five  years  of  age,  and  were  old  at  eight :  thefe  were 
famous  for  the  bloody  war  they  waged  with  the  cranes. 

As  to  this  dory,  and  for  the  natural  hiftory  of  the  true 
pygmy,  fee  Si  mi  a. 

PYKAR,  a  broker  in  India,  inferior  to  thofe  ealled 
dallals ,  who  traniafts  the  bufinefs  at  firft  hand  with 
the  manufacturer,  and  fometimes  carries  goods  about 
for  fale. 

PYKE,  a  watchman  in  India,  employed  as  a  guard 
at  night.  Likewife  a  footman  or  runner  on  bufinefs. 
They  are  generally  armed  with  a  fpear. 

PYLADES,  a  fon  of  Stropliius,  king  of  Phocis, 
by  one  of  tlie  filters  of  Agamemnon.  He  was  educa¬ 
ted  together  with  his  couliiri  Oreftes,  with  whom  he 
formed  the  moil  inviolable  friendfhip,  and  whom  he 
afiifted  to  revenge  the  murder  of  Agamemnon,  by  af- 
faflinatiiig  Clytemneflra  and  jEgyfthus.  He  alfo  ac¬ 
companied  him  in  Taurica  Cherfonefus  ;  and  for  his  fer- 
viccs  Oreftes  rewarded  liim,  by  giving  him  his  filter 
Eleftra  in  marriage.  Pylades  had  by  her  two  fons, 
Medon  and  Strophius.  The  friendfhip  of  Oreftes  and 
Pylades  became  proverbial. 

PYLORUS,  in  anatomy,  the  under  orifice  of  the 
itomach.  See  Anatomy,  n°  9.1. 

PYLUS  (anc.  geog.),  a  town  of  Elis  ;  its  ruins  to 
befeen  on  the  road  from  Olympia  to  Elis,  (Paufanias); 
fit  11a  ted  between  the  mouths  of  the  Peneus  aud  Sellees, 
near  Mount  Scollis,  (Strabo.)  Built  by  Pylas  of  Me- 
gJira,  and  ddlroycd  by  Hercules,  (Paufanias.)  —An¬ 
other  Pylus  in  Triphylia,  (Strabo)  ;  by  which  the  Al- 
pheus  runs,  (Paufanias)  ;  on  the  confines  of  Arcadia, 
and  not  in  Areadia  itfelf,  (id.) — A  third  m  Mtflenia, 
(Strabo,  Ptolemy) ;  fit  mated  at  the  foot  of  Mount  iEga- 
leus  on  the  fea-coail:,  over-againft  the  ifland  Sphagea 
or  Sphafteria ;  built  by  Pylas,  and  fettled  by  a  colony 
of  Leleges  from  Megara  ;  but  thence  expelled  by  He¬ 
lens  and  the  Ptlafgi,  and  therefore  called  Neka ,  (Ho¬ 
mer.)  A  Tandy  territory.  The  royal  refidence  of  He¬ 
lens,  and  of  Heflor  his  fon  :  the  more  ancient  and  more 
excellent  Pylus ;  whence  the  proverb  Pylus  ante  Pylnm , 

( Ariflophanes,  Plutarch),  tiled  when  we  want  to  re- 
prefs  the  arrogance  and  pride  of  any  one  :  faid  to  be 
afterwards  called  Ccryphaptsrn.  It  made  a  figure  in  the 
Peloponnefian  war ;  for  being  rebuilt  by  the  Athenians, 
it  proved  of  great  benefit  to  them  for  the  fpace  of  1 5 
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years,  and  of  much  annoyance  to  the  Laeedemomana, 
(Thueydides).  All  the  three  Pyll  were  fubjeft  to  Ne- 
ftor,  (Strabo.) 

PYRAMID,  in  geometry,  a  folid  {landing  on  a  tri¬ 
angular,  fquare,  or  polygonal  bafis,  and  terminating  in 
a  point  at  the  top  ;  or,  according  to  Euclid,  it  is  a  fo¬ 
lid  figure,  confiding  of  feveral  triangles,  whofe  bafes  are 
all  in  the  fame  plane,  and  have  one  common  vertex. 

Pyramids  are  fometirnes  ufed  to  preferve  the  memory 
of  fingular  events,  and  fometimes  to  tranfmit  to  pofte- 
rity  the  glory  and  magnificence  of  princes.  But  as 
they  are  e deemed  a  fymbol  of  immortality,  they  are 
mod  commonly  ufed  as  funeral  monuments  and  temples 
to  the  gods.  Such  is  that  of  Cedius  at  Rome  ;  the 
pyramids  of  Dafhur  drawn  by  Pocock;  and  thofe  other 
celebrated  ones  of  Egypt,  as  famous  for  the  enormity 
of  their  fize  as  their  antiquity.  Of  thefe  the  larged  arc 
the  pyramids  of  Geeza,  fo  called  from  a  villageof  that 
name  on  tlie  banks  of  the  Nile,  didant  from  them  about 
1 1  miles.  The  three  which  mod  attraft  the  attention 
of  travellers  dand  near  one  another  on  the  wed  fide  of 
the  river,  almod  oppofite  to  Grand  Cairo,  and  not  far 
from  the  place  where  the  ancient  Memphis  dood.  They 
were  vi filed  by  M.  Savary,  of  whole  defeription  of 
them  we  fhall  here  give  an  ab draft. 

He  took  his  journey  in  the  night-time,  in  order  to 
get  up  to  the  top  of  the  great  one  by  funrife.  Having 
got  within  fight  of  the  two  great  ones,  while  the  full 
moon  fhone  upon  them,  he  informs  us,  that  they  ap¬ 
peared,  at  the  didanee  of  three  leagues,  like  two  points 
of  rock  crowned  by  the  clouds. 

It  is  in  the  rich  territory  which  fnrrounds  them  that 
fable  has  placed  the'Elyfian  fields.  The  canals  which 
interfeft  them  are  the  Styx  and  Lethe. 

“  The  afpefts  of  the  pyramids  varied  according  to 
the  circuits  he  made  in  the  plain,  and  the  polition  of 
the  clouds  difplayed  themfclves  more  and  more  to  view. 
At  half  pad  three  in  the  morning  we  arrived  (fays  he) 
at  the  foot  of  the  greated.  We  left  our  clothes  at  the 
gate  of  the  paffage  whieh  leads  to  the  infide,  and  de- 
feended,  carrying  each  of  us  a  flambeau  in  his  hand. 
Towards  the  bottom  you  mud  creep  like  ferpents  to 
get  into  the  interior  paffage,  which  correfponds  with 
the  former.  We  mounted  it  on  our  knees,  fupporting 
ourfelves  with  our  hands  again d  the  Tides.  Without 
this  precaution  one  runs  the  rifk  of  flipping  on  the  in¬ 
clined  plane,  where  the  flight  notches  are  infufficient  to 
dop  the  foot,  and  one  might  fall  to  the  bottom.  To¬ 
wards  tlie  middle  we  fired  a  pidol,  the  frightful  noife 
of  which,  repeated  in  the  cavities  of  this  immenfe  edi¬ 
fice,  continued  a  long  time,  and  awakened  thoufands  of 
bats,  which  flying  round  us,  druck  againft  our  hands 
and  faces,  and  extinguifhed  feveral  of  our  wax  candles* 
They  are  much  larger  than  the  European  bats.  Ar¬ 
rived  above,  we  entered  a  great  hall,  the  gate  of  which 
is  very  low.  It  is  an  oblong  fquare,  wholly  compofed 
of  granite.  Seven  enormous  dones  extend  from  one' 
wall  to  the  other,  and  form  the  roof*  A  farcophagus 
made  of  a  Tingle  block  of  marble  lies  at  one  end  of  it. 
It  is  empty  ;  and  the  lid  of  it  has  been  wrenched  off' 
Some  pieces  of  earthen  vafes  lie  around  it.  Under  this 
beautiful  hall  is  a  chamber  not  fo  large,  where  you  find 
the  entrance  to  a  conduit  filled  with  rnbbifh.  After 
examining  thefe  caves,  where  daylight  never  penetrated, 
we  defeended  the  fame  way,  taking  care  not  to  fail  in- 
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'Pyramid,  to  a  welt,  which  is  on  the  left,  and  goes  to  the  very 
W-~y— -  foundations  of  the  pyramid.  Pliny  makes  mention  of 
this  well,  and  fays  it  is  26  cubits  deep.  The  internal 
air  of  this  edifice  never  being  renewed,  is  fo  hot  and 
mephitic  that  one  is  almoft  fuffocated.  When  we  came 
out  of  it,  we  were  dropping  with  fweat,  and  pale  as 
death.  After  refrefhing  ourfelves  with  the  external  air* 
we  loft  no  time  in  afeending  the  pyramid.  It  is  com* 
pofed  of  more  than  200  layers  of  lione.  They  overlap 
each  other  in  proportion  to  their  elevation,  which  is 
from  two  to  four  feet.  It  is  neceffary  to  climb  up  all  thefe 
enormous  fteps  to  reach  the  top.  We  undertook  it  at 
the  nprth-eaft  angle,  which  is  the  leaft  damaged.  It 
took  us,  however,  half  an  hour  with  great  pains  and 
many  efforts  to  effect  it. 

66  The  fun  was  riling,  and  we  enjoyed  a  pure  air, 
with  a  moft  delicious  coolnefs.  After  admiring  the 
profpe£t  around  us,  and  engraving  our  names  on  the 
fiimmit  of  the  pyramid,  we  defeended  cautio-ufly,  for  we 
had  the  abyfs  before  us.  A  piece  of  ftone  detaching 
itfelf  under  our  feet  or  hands  might  have  fent  us  to  the 
bottom. 

“  Arrived  at  the  foot  of  the  pyramid,  we  made  the 
tour  of  it,  contemplating  it  with  a  fort  of  horror. 
When  viewed  clofe,  it  feems  to  be  made  of  maffes  of 
rocks  ;  but  at  a  hundred  paces  diftance,  the  largenefs 
of  the  ftones  is  loft  hi  the  immenfity  of  the  whole,  and 
they  appear  very  fmall. 

“  To  determine  its  dimenfions  is  ftill  a  problem.  From 
the  time  of  Herodotus  to  our  days  it  has  been  mea- 
fured  by  a  great  number  of  travellers  and  learned  men, 
and  their  different  calculations,  far  from  clearing  up 
doubts,  have  only  increafed  the  uncertainty.  The  fol¬ 
lowing  table  will  ferve  at  leaft  to  prove  how  difficult  it 
is  to  come  at  the  truth. 


Height  of  the  great 

Width  of  one  of 

Pyramid . 

itsjtdes . 

Ancient*. 

French  Feet. 

Herodotus 

800 

-  -  800 

Strabo 

625 

-  N  -  600 

Diodorus  Siculus 

600  and  a  fra&ion.  700 

Pliny 

*  - 

708 

Moderns. 

Le  Bruyn 

616 

704 

Profper  Alpinus 

625 

750 

Thevenot 

52  0 

682 

Niebuhr 

440 

710 

Greaves 

444 

648 

Number  of  layers  of  Stone 

which  form  it . 

Greaves 

207 

layers. 

Maillet 

208 

Albert  Liewenftein  260 

Pococke 

21 2 

* 

Belon 

250 

Theveiiot 

208 

“  It  appears  that  Meffrs  Greaves  and  Niebuhr  have 
prodigiously  deceived  themfelves  in  meafuring  the  per¬ 
pendicular  height  of  the  great  pyramid.  All  the  tra¬ 
vellers  allow  that  it  has  at  leaft  200  layers  of  ftone. 
Thefe  layers  are  from  two  to  fdur  feet  high.  Accord- 
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ing  to  t*ocockc,  they  arp  from  four  feet  and  a  half  to  Pyramid^ 
four  feet  high,  being  not  fo  high  at  the  top  as  at  the  ' 

bafe.  Profper  Alpinus  informs  us,  that  the  elevation 
of  the  firft  layer  is  five  feet,  but  it  diminifhes  infen- 
fibly  in  proportion  as  one  mounts.  Thevenot  men¬ 
tions  208  fteps  of  large  ftonea,  the  thicknefs  of  which 
makes  the  height  of  them  about  two  feet  and  a  half 
one  with  another  :  He  meafured  fome  of  them  more 
than  three  feet  high.  I  have  meafured  feveial  of  them 
which  were  more  than  thr^e  feet  high,  and  I  found 
none  lefs  than  two  ;  the  leaft  height  of  them  we  can 
take  as  a  medium  therefore  is  two  feet  and  a  half, 
which,  even  according  to  Mr  Greaves’s  calculation, 
who  reckons  207  layers,  would  make  517  feet  6  inches 
perpendicular  height.  Meffrs  Greaves,  Maillet,  Theve¬ 
not,  and  Pococke,  who  only  differ  in  the  number  of  the 
layers  from  207  to  212,  all  mounted  by  the  north-eaft 
angle,  as.  the  leaft  injured.  I  followed  the  fame  route, 
and  counted  only  208  fteps.  But  if  we  refled  that 
the  pyramid  has  been  open  on  the  fide  next  the  defert, 
that  the  ftones  on  that  fide  have  been  thrown  down, 
that  the  fand  which  covers  them  has  formed  a  confider- 
able  hill,  we  ffiall  not  be  aftonifhed  that  Albert  Liew* 
enftein,  Belon,  and  Profper  Alpinus,  Who  mull  have 
mounted  by  the  fouth-eaft  or  fouth-weft  angle,  which 
are  lefs  expofed  to  the  fands  of  Lybia,  fhould  have 
found  a  greater  number  of  fteps  :  fo  that  the  calculation 
of  thefe  travellers,  agreeing  with  that  of  Diodorus  Si¬ 
culus  and  Strabo,  appears  to  be  neareft  the  true  height 
of  the  pyramid  taken  at  its  natural  bafe  ;  whence  we 
may  conclude  with  reafon  that  it  is  at  leaft  600  feet 
high.  Indeed  this  is  authenticated  by  a  paffage  of 
Strabo.  Thefe  are  his  words :  ‘  Towards  the  middle 
of  the  height  of  one  of  the  Tides  is  a  ftone  that  may  be 
raifed  up.  It  (huts  &n  oblique  paffage  which  leads  to  a 
coffin  placed  in  the  centre  of  the  pyramid.’  This  paf¬ 
fage,  open  in  our  days,  and  which  in  the  time  of  Strabo 
was  towards  the  middle  of  one  face  of  the  pyramid,  is 
at  prefent  only  100  feet  from  the  bafe.  So  that  the 
ruins  of  the  covering  of  the  pyramid, "and  of  the  ftones 
brought  from  within,  buried  by  the  fand,  have  formed 
a  hill  in  this  place  200  feet  high.  Pliny  confirms  thi6 
opinion.  The  great  fphynx  was  in  his  time  upwards 
of  62  feet  above  the  furface  of  the  ground.  Its  whole 
body  is  at  prefent  buried  under  the  fand.  Nothing 
more  appears  of  it  than  the  neck  and  head,  which  are 
27  feet  high.  If  even  the  fphynx,  though  defended  by 
the  pyramids  againft  the  northerly  winds,  which  bring 
torrents  of  fand  from  Libya,  be  covered  as  high  as  38 
feet,  what  an  immenfe  quantity  mull  have  been  heaped 
up  to  the  northward  of  an  edifice  whofe  bafe  is  upwards 
of  700  feet  long  ?  It  is  to  this  we  mull  attribute  the 
prodigious  difference  between  the  accounts  of  the  hi- 
ftorians  who  have  meafured  the  great  pyramid  at  diftant 
periods,  and  at  oppofite  angles.  Herodotus,  who  faw 
it  in  the  age  neareft  to  its.  foundation,  when  its  true 
bafe  was  ftill  uncovered,  makes  it  800  feet  fquare.-  This 
opinion  appears  very  probable.  Pliny  alfo  fays  that  it 
covered  the  fpace  of  eight  acres. 

“  Meffrs  Shaw,  Tlievenot,  and  the  other  travellers  who 
pretend  that  this  pyramid  was  never  finiffied,  becaufe  it 
is  open  and  without  coating,  are  in  an  error.  It  is  on¬ 
ly  neceffary  to  obferve  the  remains  of  the  mortar,  with 
the  fplinters  of  white  marble  which  are  to  be  found  i* 
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Pyramid,  many  parts  of  the  Heps,  to  fee  that  it  has  been  coated. 

- — v —  After  reading  attentively  the  defcription  given  of  it  by 
the  ancients,  every  doubt  vamfhes,  and  the  tiuth  is  as 
clear  as  day-light.  Herodotus  tells  us,  ‘  The  great  py¬ 
ramid  was  covered  with  polilhed  Hones,  perfe&ly  well 
jointed,  the  fmalleft  of  which  was  30  feet  long.  It 
was  built  in  the  form  of  Heps,  on  each  of  which  were 
placed  wooden  machines  to  raife  the  Hones  from  one  to 
another/  According  to  Diodorus,  4  The  great  pyra¬ 
mid  is  built  of  Hones,  very  difficult  of  workmanfhip, 
but  of  an  eternal  duration.  It  is  prefervcd  to  our  days 
(towards  the  middle  of  the  Auguitan  age)  without  be¬ 
ing  in  the  leaf!  injured.  The  marble  was  brought  from 
the  quarries  of  Arabia/  This  hifforian  thought  that 
the  whole  building  was  cempofed  of  Hones,  iimilar  to 
thofe  of  the  coating,  which  were  of  very  hard  marble. 
Had  there  been  fome  pieces  torn  off,  he  would  have 
r  perceived  under  that  covering  a  calcareous  Hone  rather 
loft.  Pliny  fays  that  it  4  is  formed  of  Hones  brought 
from  the  quarries  of  Arabia.  It*  is  not  far  from  the  vil¬ 
lage  of  Bufiris  (which  Hill  exiHs  under  the  name  of 
Boufir ),  where  thofe  perfons  refide  who  are  fo  fkilful  as 
to  climb  up  tO'the  top/ 

“  This  paffiage  fhows  that  Pliny,  deceived  by  the  ap¬ 
pearance,  was  in  the  fame  error  with  Diodorus  Siculus; 
It  demonHrates  alfo  that  it  was  covered :  for  what  dif¬ 
ficulty  would  there  have  been  for  the  inhabitants' of  Bn- 
firis  to  feale  a  building  raifed  by  Heps?  but  it  was  really 
a  prodigy  for  them  to  get  up  it  when  it  formed  a  moun¬ 
tain,  the  four  inclined  planes  of  which  presented  a  fur- 
face  covered  with  polifhed- marble.  It  is  indeed  an  ir> 
conteffable  fa&,  that  the  great  pyramid  was  coated.  It 
is  as  certain  too  that  it  has  been  (hut,  as  Strabo  gives 
us  to  underHand  ;  and  that  by  removing  a  Hone  placed 
in  the  middle  of  one  of  the  fides,  one  found  a  paflage 
which  led  to  the  tomb  of  the  king.  But  I  fhalUeave 
Mr  Maillet,  who  vifited  it  40  times  with  all  imaginable 
attention,  the  honour  of  relating  the  means -employed 
to  open  it.  I  have  examined  the  infide  of  it  in  two 
different  journeys:  twice  I  have  mounted  it :  and  I  can¬ 
not  help  admiring  the  fagacity  with  which  that  author 
has  developed  the* mechanifm  of  that  affionifhing  edifice.” 

Our  author  next  proceeds  to  give  a  particular  de¬ 
fcription  of  the  methods  by  which  it  is  moH  probable 
that  the  pyramids  were  clofed,  and  the  immenfe  labour 
requifite  to  open  them  ;  but  as  this  defcription  affords 
nothing  very  intereffing,  we  fhall  not  infert  it.  Only 
we  muft  remark,  that  the  final  outlet  to  the  workmen 
he  fuppofes  to  have  been  the  well  at  the  entrance  for¬ 
merly  mentioned.  This  well  defeends  towards  the  bot¬ 
tom  of  the  pyramid  by  a  line  not  quite  perpendicular  to 
the  horizon,  but  flanting  a  little,  in  fuch  a  manner  as  to 
rcfemble  the  figure  of  the  Hebrew  letter  Lamed.  About 
60  feet  from  the  aperture  there  is  a  fquare  window  in 
this  paffage,  from  whence  we  enter  a  fmallgrotto  hewn 
out  of  the  mountain  ;  which  in  this  place  is  not  a  folid 
Hone,  but  a  kind  of  gravel  concreted  together.  be 
grotto  extends  about'xj  feet  from  eaffi  to  weff,  where 
there  is  another  groove  hollowed  likewife,  but  almoff 
perpendicular.  It  is  two  feet  four  inches  wide  by  two 
and  an  half  in  height.  It  defeends  through  a  fpace  of 
123  feet,  after  which  we  meet  with  nothing  but  fand 
and  Hones.  M.  Savary  is  convinced  that  the  only  ufe 
of  this  paffage  was  to  ferve  as  a  retreat  for  the  labour¬ 
ers  who  conffrudted  the  pyramid  ;  and  of  this  he  looks 
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upon  the  Hope  of  the  conduit,  its  winding  road,  it§  Pparm 
fmallnefs,  and  its  depth,  to  be  certain  proofs.  The  -y— 
way  out  of  it  he  fuppofes  to  have  been  formed  by  a  paf¬ 
fage  over  which  hung  a*  row  of  Hones,  which  they  had 
difeovered  the  fecret  of  fufpendmg,  and  which  falling 
down  into  the  paffage  by  the  means  of  fome  fpring  they 
fet  in  motion,  lhut  up  the  entrance  for  ever,  as  foon  as. 
the  workmen  were  withdrawn  from  the  pyramid, 

It  feems  to  be  an  unqueffionabie  fadi,  that  this  py¬ 
ramid  was  a  maufoleum  of  one  of  the  kings  of  Egypt, 
and  it  is  very  probable  that  all  the  reff  anfweredTimilar 
purpofes.  We  do  not,  however,  think  that  this  was 
their  primary  ufe  or  the  original  defign  of  their  build¬ 
ers.  Mr  Bryant  is  of  opinion  that  they  were  temples 
eredled  in  honour  of  the  Deity ;  and  a  very  ingenious 
writer  in  the  Gentleman’s  Magazine  for  June  1794  has 
done  much  to  prove  that  they  were  altars  dedicated  to 
the  fun,  the  firft  and  greateff  god  in  every  pagan  ka- 
lendar.  #  .  * 

44  Our  Englifh  word  pyramid  (fays  he)  is  dire&ly' 
derived'  from  the  Latin  pyramis,  and  mediately  from 
the  Greek  all  denoting  the  fame  mathemati¬ 

cal  figure.  The  original  of  the  whole  feems  to  be 
the  Egyptian  wor dpyramoua,  which,  we  are  told  by 
Oriental  fcholars,  fignifies  fight,  or  a  ray  of  light.  From 
this  Coptic  vocable  the  word  in  Greek,  fignifying 
fire,  is  probably  defended  ;  as  the  flames  of  fire  aflums 
that  conical  or  pyramidal  form  which  the  folar  rays 
commonly  difplay ;  and  as  it  is  natural  for  the  mfe  to 
diflinguifh  its  obje&s  rather  by  their  external  qualities; 
and  thofe  obvious-  and  intereffing  appearances  which 
they  exhibit  to  the  fenfes,  than  by  their  conffituent  and 
infeparable  properties* 

♦‘  The  ancient  Egyptiansfeem  to  have  penetrated  very 
far  into  the  myfferies  of  nature;  and  although  the:? 
fuperffition  appears  at  firff  fight  to  be  extremely  grofs 
and  abfurd,  yet  it'  is  very  probable  that  their  deities 
were  only  emblematical  perfonages,  reprefenting.  by 
fenfible  images  the  grand  effe&s  or  prefixing  principles 
which  they  fuppofed  to  exiff  in  the  univerfe.  Thus 
the  moon  was  called  IJis ,  and  the  fun  OJiris ;  and  to 
the  honour  of  this  laff  deity,  from  whofe  vifible  influ¬ 
ence  and  creative  energy  all  things  feem  to  fpring  into 
exillence,  it  is  not  improbable  that  the  Egyptians  ered- 
ed  thofe  Hupendous  monuments,  and  dedicated  them 
to  him  as  temples  or  altars*  It  was  natural  to  build  • 
them  in  that  fhape  which  the  rays  of  the  fun  difplay 
when  difeovered  to  the  eye,  and  which  they  obferved  to 
be  the  fame  in  terreffrial  flame,  becaufe  this'circumffance 
was  combined  in  their  imaginations  with  the  attribute 
which  they  adored.  If  they  were  temples  dedicated  to* 
the  fun,  it  feems  a  natural  confequence  that  they  fhould 
likewife  be.  places  of  fepulture  for  kings  and  illuffrious 
men,  as  the  fpace  which  they  covered  would  be  coafider- 
ed  as  confecrated  ground.  This  hypothefls  is  common, 
and  is  not  contradicted  by  the  prefent  reafoning.  But, 
confidering  them  as  altars,  and  as  moH  travellers  agree 
that  they  were  never  flnifhed,  but  terminate  in  a  fquare 
horizontal  furface,  it  would  not  be  refining  too  much 
to  venture  an  affertion  that,  in  great  and  folemn  a<ffs  of 
adoration,  the  Egyptians  conffrudted  fires,  the  flames 
of  which  fhould  terminate  in  the  vertex  of  the  pyramid, 
and  fo  complete  that  emanation  of  their  deity  which, 
they  admired  and  adored.  As  far,  therefore,  as  we  are 
juffified  in  forming  any  coRclufion  on  fo  dark  a  fubjeft, 

we 
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l^ramid.  we  may  venture  to  fay,  that  the  Egyptian  pyramids 

W'^y  were  temples  or  altars  dedicated  to  the  fun,  as  the  ma¬ 
terial  reprefentative  of  that  invifible  power  which  creates, 
governs,  and  pervades,  the  whole  fyflem  of  nature. ” 

This  reafoning  has  great  force  ;  and  it  certainly  re¬ 
ceives  additional  ftrength  from  the  undoubted  fa&,  that 
the  firft  ftatues  for  idolatrous  worfhip  were  ereCled  on 
the  tops  of  mountains,  and  of  a  pyramidal  or  conical 
form.  (See  Polytheism,  n°  13  and  ? 1  • )  It  is  like- 
wife  corroborated  by  other  circumftances  difeovered  by 
the  members  of  the  Afiatic  Society.  In  the  fecond  vo¬ 
lume  of  their  tranfa&ions  we  have  an  account  of  feveral 
large  ftatues  of  the  gods  Seeva  andMcHEDEO,  all  of  a 
conical  or  pyramidal  figure  ;  but  it  has  been  fhown  m 
the  article  already  referred  to,  that  the  idolatry  of  Hin- 
doftan  was  probably  of  Egyptian  original. 

It  is  not  known  in  Europe  when  the  pyramids  were 
built;  but  we  have  reafon  to  expe&  a  hiftory  of  them  foon 
from  Shanfcrit  records  examined  by  Mr  Wilford  lieute¬ 
nant  of  engineers.  It  is  as  little  known  at  what  time,  or 
from  what  motive,  the  great  pyramid  was  opened.  Some 
think  it  was  done  by  one  of  the  khalifs  about  the  begin¬ 
ning  of  the  eighth  century,  in  expe&ation  of  finding  a 
great  treafure;  but  all  he  met  with  was  the  king’s  body, 
with  fome  golden  idols  which  had  been  buried  along  with 
it.—  By  others  it  is  fuppofed  to  have  been  done  by  the  ce¬ 
lebrated  Harun  A1  Baiakid  khalif  of  Bagdad;  but  all  are 
ao-reed  that  this  pyramid  was  opened  in  the  time  of  the 
Arabs.  The  fecond  pyramid  has  likewife  been  opened; 
and  an  attempt  was  made  not  long  ago  upon  the  third 
by  one  of  the  Beys  of  Cairo :  but  after  removing  a 
number  of  ftones  at  a  confiderable  expence,  he  thought 
proper  to  defift  from  the  enterprize. — Mr  Bryant  is  of 
opinion  that  the  pyramids,  at  leaft  the  three  great  ones, 
are  not  artificial  ilru&ures  of  ftone  and  mortar,  but  fo- 
lid  rocks  cut  into  a  pyramidal  fhape,  and  afterwards 
cafed  with  ftone;  and  to  this  we  find  that  Mr  Bruce 
likewife  affents.  The  reafon  given  for  this  opinion  is, 
that  the  paffages  within  it  feem  rather  to  anfwer  to  the 
natural  cavities  and  rents  in  rocks  than  to  the  artificial 
ones  in  buildings.  The  opinion,  however,  we  think  fuf- 
ikiently  confuted  bv  Savary  and  Maillet :  and,  as  an 
acute  critic  obferves,*it  is  in  itfelf  as  improbable  as  that 
the  caverns  inhabited  by  the  Troglodytes  were  dug  by 
the  hands  of  man.  See  Troglodytes. 

On  the  eaft  fide  of  the  fecond  pyramid  is  the  fphynx, 
an  enormous  mafs  of  one  folid  ftone,  but  fo  buried  in 
the  fand  that  only  tire  top  of  the  back  is  vifible,  which 
is  100  feet  long.  Its  head  rifes,  as  we  have  feen,  27  feet 
above  the  fand;  and  its  face  has  been  disfigured  by  the 
Arabs,  who  hold  all  reprefentations  of  men  and  living 
animals  in  deteftation.  Other  travellers  fay  that  this 
fphynx  is  a  huge  mifhapen  rock,  by  110  means  worthy 
of  the  attention  which  has  been  beflowed  upon  it. 

In  the  defert  of  Saccara  there  are  a  great  number  of 
pyramids,  which,  in  Mr  Bruce’s  opinion,  are  compofed 
of  clay.  They  terminate  in  what  the  inhabitants  call 
a  dagiour,  or  falje  pyramid ,  about  two  miles  from  the 
Nile,  between  Suf  and  Woodan.  This  is  no  other  than 
a  bill  cut  into  the  fhape  of  a  pyramid,  or  naturally  fo 
formed,  for  a  confiderable  height ;  011  the  top  of  which 
is  a  pyramidal  building  of  brick  terminating  in  a  point, 
and  having  its  bafis  fo  exa&ly  adapted' to  the  top  of  the 
hill,  that  at  a  diftance  the  difference  cannot  be  percei¬ 
ved.;  efpe-cialJy  as  the  face  pf  the  iloue.rtfembles  very 
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nearly  the  clay  of  which  the  pyramids  of  the  Saccara  py™nu~ 

*  r>  j  Oil  ICS 

are  compoled.  n 

PYRAMID  ALES,  in  anatomy,  one  of  the  muf-  I)yrola££er> 

cles  of  the  abdomen.  See  Anatomy,  Table  of  the  - - 

Mujcles, 

PYRENEAN  Mountains,  or  Pyrenees,  are  the 
mountains  which  divide  France  from  Spain,  and  are  the 
molt  celebrated  in  Europe,  except  the  Alps.  They 
reach  from  the  Mediterranean  Sea  as  far  as  the  ocean, 
and  are  about  212  miles  in  length.  They  have  differ¬ 
ent  names,  according  to  the  different  places  wherein 
they  hand.  Some  think  they  are  as  high  as  the  Alps*; 
but  the  paffages  over  them  are  not  fo  difficult,  what¬ 
ever  fome  travellers  may  think  who  have  not  crofted  the 
former. 

Banksja  PYRIFORMIS,  in  botany,  is  afpecies  of 
BJfNKSiA, /which  fee.  It  was  unknown  to  Linnaetfs  ;  and 
Gaertner,  who  has  mentioned  it,  gives  no  fpecific  cha- 
ra&er  of  it.  It  has  folitary  flowers,  ovate  downy  capfules., 
and  lance-fhaped  entire  fmooth  leaves.  The  capfules 
larger  than  in  any  other  known  fpecies.  See  White's 
Journal  of  a  Voyage  to  New  South  Wales ,  p.  22 1 — -225. 

PYRITES,  a  genus  of  inflammable  fubftances  com¬ 
pofed  of  fulphur,  which  has  diffolved  or  faturated  itfelf 
with  metals.  Thus  there  are  many  kinds  of  pyrites  ; 
as  of  gold,  arfenic,  iron,  See.  It  is  alfo  the  principal 
ore  of  fulphur  ;  particularly  that  called  martial  pyrites, , 
copperas -Jlone>  or  marcajlte .  This  is  very  common,  con¬ 
taining  a  quantity  of  fulphur  in  proportion  to  the  iron  ; 
and,  when  thoroughly  inflamed,  bums  by  itfelf.  It  is 
either  of  a  compaft  texture,  fteel-grained,  coarfe-grained, 
or  cryftallifed.  In  this  laft  form,  k  fhoots  moftly  into 
cube  and  oftohedral  figures,  though  it  Is  met  with  all© 
in  innumerable  other  forms. 

The  liver-coloured  inarcafite  has  an  appearance  be¬ 
tween  that  of  the  preceding  and  the  blue  copper-ore. 

The  iron  predominates  in  this  kind,  fo  that  it  M  lefs  fit 
than  the  other  for  extrading  fulphur  from  it,  or  for  the 
fmelting  of  copper-ores.  It  is  formed  of  a  compad  tex¬ 
ture,  coarfe-grained,  and  fteel-grained.  See  Chemi¬ 
stry,  n^ 619  and  654;  Mineralogy,  p.  109;  and 
Metallurgy,  p.  429. 

PYRMONT,  a  town  of  Lippe  in  Germany,  in  the 
circle  of  Weftplialia,  and  capital  of  a  country  of  the 
fame  name.  It  has  a  caftle,  kept  by  a  governor,  who  is 
under  the  counts  of  Waldeck.  At  a  fmall  diftance 
from  hence  there  are  mineral  waters,  which  are  much 
efteemed.  •  The  Proteftants  have  here  the  free  exercife 
of  their  religion.  It  is  feated  on  the  confines  of  the 
duchy  of  Brunfwick,  40  miles  fouth-weft  of  Hanover. 

E.  Long.  9.  q.  N.  Lat.  52.  p. 

TYROL  A,  in  botany :  A  genus  of  the  monogynia 
order,  belonging  to  the  decandria  clafs  of  plants ;  and 
in  the  natural  method. ranki fig  under  the  iStli  order, 

Bicornes.  The,  calyx  is  quinquepartite  ;  there  are  five 
petals  ;  the.capfule  is  quinquelocular,  opening  at  the 
angles. 

PYROMANCY,  a  kind  of  divination  by  means  of 
fire.  See  Divinaton,  n°  6. 

PYROMETER,  an  inftrument  for  meafuring  the 
expanfion  of  bodies  by  heat.  See  Chemistry,  n°  103. 
Mufchenbroeck,  who  was  the  .original  inventor  of  this 
machine,  lias  given  a  table  of  the  expanfion  of  the  dif¬ 
ferent. metals  in  the  fame  degree  of  heat.  Having  pre¬ 
pared  cylindfic  rods  of  iron,  fteel,  copper,  brais,  tin, 
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Pyrometcr.and  lead,  he  expofed  them  firil  to  a  pyrometer  with 
one  flame  in  the  middle  ;  then  with  two  flames ;  and 
fuccefiively  to  one  with  three,  four,  and  five  flames. 
But  previous  to  this  trial,  he  took  care  to  cool  them 
equally,  by  expofing  them  fome  time  upon  the  fame 
{tone,  when  it  began  to  freeze,  and  Fahrenheit’s  ther¬ 
mometer  was  at  32  degrees.  The  effe&s  of  which  ex. 
periment  are  digefted  in  the  following  table,  where  the 
degrees  of  expanfion  are  marked  in  parts  equal  to  the 
ttToo  Part  °f  an  inch. 


Expanfion  of 

Iron. 

Steel. 

Copper. 

Brafs. 

Tin. 

Lead. 

By  one  flame 

80 

85 

89 

no 

»53 

155 

By  two  flames 
placed  clofe 
together. 

117 

123 

1 15 

220 

27+ 

By  two  flames 
2 i  inches  di- 
ftant. 

109 

94 

92 

I4I 

219 

263 

By  three  flames 
placed  clofe 
together. 

142 

168 

r93 

275 

By  four  flames 
placed  clofe 
together. 

211 

270 

270 

361 

By  five  flames.  | 

■ 2  3° 

31° 

3IQ 

377 

It  is  to  be  obferved  of  tin,  that  it  will  eafily  melt 
when  heated  by  two  flames  placed  together.  Lead  com¬ 
monly  melts  with  three  flames  placed  together,  efpecially 
if  they  burn  long.  .  # 

From  thefe  experiments,  it  appears  at  firft  view  that 
iron  is  the  leafl  rarefied  of  any  of  thefe  metals,  whether 
it  be  heated  by  one  or  more  flames  ;  and  therefore  is  moil 
proper  for  making  machines  or  inftruments  which  we 
would  have  free  from  any  alterations  by  heat  or  cold, 
as  the  rods  of  pendulums  for  clocks,  &c.  So  likewife 
the  meafures  of  yards  or  feet  fhould  be  made  of  iron, 
that  their  length  may  be  as  nearly  as  poflible  the  fame 
fummer  and  winter. 

The  expanfion  of  lead  and  tin,  by  only  one  flame, 
is  nearly  the  fame  ;  that  is,  almofl  double  of  the  ex¬ 
panfion  of  iron.  It  is  likewife  obfervable,  that  the 
flames' placed  together,  caufe  a  greater  rarefadtion  than 
when  they  have  a  fenfible  interval  between  them ;  iron 
in  the  former  cafe,  being  expanded  1 1 7  degrees,  and 
only  109  in  the  latter ;  the  reafon  of  which  difference 
is  obvious. 

By  comparing  the  expanfions  of  the  fame  metal  pro¬ 
duced  by  one,  two,  three,  or  more  flames,  it  appears 
that  two  flame's  do  not  caufe  double  the  expanfion  of 
one,  nor  three  flames  three  times  that  expanfion,  but 
always  lefs ;  and  thefe  expanfions  differ  fo  much  the 
niore  from  the  ratio  of  the  number  of  flames  as  there 
are  more  flames  acting  at  the  fame  time. 

It  is  alfo  obfervable,  that  metals  are  not  expanded 
equally  at  the  time  of  their  melting,  but  fome  more 
fome  lefs.  Thus  tin  began  to  run  when  rarefied  219 
degrees  ;  whereas  brafs  was  expanded  377  degrees,  and 
yet  was  far  from  melting. 


Mr  Ellicot  found,  upon  a  medium,  that  the  expan*.  Fyrometc  j , 
fion  of  bars  of  different  metals,  as  nearly  of  the  fame  — 
dimenfions  as  poflible,  by  the  fame  degree  of  heat,  were 
as  follow : 

Gold,  Silver,  Brafs,  Copper,  Iron,  Steel,  Lead, 

73  103  95  89  60  56  149 

The  great  difference  between  the  expanfions  of  iron  and 
brafs  has  been  applied  with  good  fuccefs  to  remedy  the 
irregularities  in  pendulums  arifing  from  heat.  See  Pen¬ 
dulum. 

Mr  Graham  ufed  to  meafure  the  minute  alterations,* 
in  length,  of  metal  bars,  by  advancing  the  point  of  a 
micrometer-fcrew,  till  it  fenfibly  flopped  againfl  the’ 
end  of  the  bar  to  be  meafured.  This  ferew,  being 
fmall  and  very  lightly  hung,  was  capable  of  agree¬ 
ment  within  the  three  or  four-thoufandth  part  of  an 
inch.  On  this  general  principle  Mr  Smeaton  contrived 
his  pyrometer,  in  which  the  meafures  are  determined  by* 
the  contadl  of  a  piece  of  metal  with  the  point  of  a  mi¬ 
crometer-fcrew. 

The  following  table  fhows  how  much  a  foot  in  length 
of  each  metal  grows  longer  by  an  increafe  of  heat,  cor- 
refponding  to  180°  of  Fahrenheit’s  thermometer,  or  to 
the  difference  between  freezing  and  boiling  water,  ex- 
preffed  in  fuch  parts  of  which  the  unit  is  equal  to  the 
1 0,000th  part  of  an  inch. 

j.  White-glafs  barometer  tube,  -  100 

2.  Martial  regulus  of  antimony,  -  130 

3.  Bliftered  fteel,  -  -  138 

4.  Hard  fteel,  -  -  147 

5.  Iron,  -  .  -  -  1 5 1 

6.  Bifmuth,  -  -  -  167 

7.  Copper  hammered,  -  -  204 

8.  Copper  eight  parts,  with  tin  one,  -  218 

9.  Call  brafs,  -  -  -  225 

10.  Brafs  fixteen  parts,  with  tin  one,  -  229 

n.  Brafs- wire,  -  -  -  232 

12.  Speculum  metal,  -  -  232 

13.  Spelter  folder,  viz.  brafs  two  parts,  zinc  one,  247 

14.  Fine  pewter,  -  -  274 

15.  Grain  tin,  -  -  298 

16.  Soft  folder,  viz.  lead  two,  tin  one,  301 

17.  Zinc  eight  parts,  with  tin  one,  a  little  ham¬ 

mered,  -  -  323 

18.  Lead,  -  -  344 

19.  Zinc  or  fpelter,  -  -  353 

20.  Zinc  hammered  half  an  inch  per  foot,  373 

We  fliall  clofe  this  article  with  a  brief  defeription  of 

a  pyrometer  lately  invented  by,M.  De  Luc,  in  confe- 
quence  of  a  hint  fuggefted  to  him  by  Mr  Ramfden, 

The  bafis  of  this  inftrument  is  a  redbmgular  piece  of 
deal-board  two  feet  and  a  half  long,  15  inches  broad, 
and  one  inch  and  a  half  thick  ;  and  to  this  all  tlie 
other  parts  are  fixed.  This  is  mounted  in  the  manner 
of  a  table,  with  four  deal  legs,  each  a  foot  long  and  an 
inch  and  a  Half  fquare,  well  fitted  near  its  four  angles, 
and  kept  together  at  the  other  ends  by  four  firm  crofs- 
pieces.  This  fmall  table  is  fufpended  by  a  hook  to  a 
fland ;  the  hoard  being  in  a  vertical  lltuation  in  the  di- 
redlion  of  its  grain,  and  bearing  its  legs  forward  in  fuch 
a  manner  as  that  the  crofs-pieces  which  join  them  may- 
form  a  frame,  placed  vertically  facing  the  obferver.  This 
frame  fuftains  a  microfcope,  which  is  firmly  fixed  in 
another  frame  that  moves  in  the  former  by  means  of 
grooves,  but  with  a  very  confiderable  degree  of  tight- 

nefs } 
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Pyrometer,  nefs ;  the  fri&ion  of  which  may  be  increafed  by  the 
pyropho-  preffure  of  four  fcrews.  The  inner  Hiding  frame*  which 
rus‘  ,  is  Kkewife  of  deal,  keeps  the  tube  of  the  microfcope  in 
a  horizontal  pofition,  and  in  great  part  without  the 
frame,  infomuch  that  the  end  which  carries  the  lens  is 
but  little  within  thc-fpace  between  the  frame  and  the 
board.  This  microfcope  is  conftru£ted  in  fuch  a  man¬ 
ner  as  that  the  object  obferved  may  be  an  inch  diftant 
from  the  lens  ;  and  it  has  a  wire  which  is  iituated  in 
the  focus  of  the  glades,  in  which  the  objeas  appear  re- 
verfed.  At  the  top  of  the  apparatus  there  is  a  piece  of 
deal,  an  inch  and  a  half  thick  and  two  inches  broad, 
laid  in  a  horizontal  dire&ion  from  the  board  to  the  top 
of  the  frame.  To  this  piece  the  rods  of  the  different 
fubftances,  whofe  expanlion  by  heat  is  to  be  meafured, 
are  fufpended  :  one  end  of  it  Hides  into  a  focket,  which 
is  cut  iri  .the  thicknefs  of  the  board  ;  and  the  other  end, 
which  refts  upon  the  frame,  meets  there  with  a  ferew, 
which  makes  the  piece  move  backward  and  forward, 
to  bring  the  objects  to  the  focus  of  the  microfcope. 
There  is  a  cork  very  ftrongly  driven  through  a  hole 
boared  vertically  through  this  piece  ;  and  in  another 
vertical  hole  made  through  the  cork,  the  rods  are  fix¬ 
ed  at  the  top  ;  fg  that  they  hang  only,  and  their  dila¬ 
tation  is  not  counteracted  by  any  preflure.  In  order  ta 
heat  the  rods,  a  cylindrical  bottle  of  thin  glafs,  about 
2 1  inches  high,  and  four  inches  in  diameter,  is  placed 
in  the  infide  of  the  machine,  upon  a  Hand  indepen¬ 
dent  of  the  reft  of  the  apparatus.  In  this  bottle  the 
,  rods  are  fufpended  at  a  little  lefs  than  an  inch  di fiance 
from  one  of  the  infides,  in  order  to  have  them  near  the 
microfcope.  Into  this  bottle  is  poured  water  of  dif¬ 
ferent  degrees  of  heat,  which  mult  be  ftirred  about,  by 
moving  upwards  and  downwards,  at  one  of  the  fides 
of  the  bottle,  a  little  piece  of  wood,  faftened  horizon¬ 
tally  at  the  end  of  a  flick;  in  this  water  is  hung  a 
thermometer,  the  ball  of  which  reaches  to  the  middle 
of  the  height  of  the  rods.  During  thefe  operations 
the  water  rifes  to  the  cork,  which  thus  determines  the 
length  of  the  heated  part ;  the  bottle  is  covered,  to 
prevent  the  water  from  cooling  too  rapidily  at  the  fur- 
face  ;  and  a  thin  cafe  of  brafs  prevents  the  vapour 
from  fixing  upon  the  piece  of  deal  to  which  the  rods 
are  fixed. 

PYROPHORUS,  formed  of  fire,  and  / 
bear,  in  chemiflry,  the  name  ufually  given  to  that  fub- 
llancc  called  by  fome  black  phofphorus;  a  chemical  pre¬ 
paration  poffefling  the  lingular  property  of  kindling 
fpontaneoufiy  when  expofed  to  the  air.  See  Chemis¬ 
try,  n°  1414. 

This  Cub  fiance  was  accidentally  difeovered  by  M. 
Homberg,  who  prepared  it  of  alum  and  human  fasces. 
See  Phosphorus.  It  was  apprehended,  fora  confider- 
able  time  after  the  difeovery,  that  human  faeces  were  ef- 
fential  to  the  operation,  till  the  youngefl  fon  of  the 
great  Lemeri  found  that  honey,  fugar,  flour,  and  in¬ 
deed  any  animal  or  vegetable  matter,  might  be  fubfti- 
tuted  inflead  of  the  human  faeces ;  and  fince  that  time, 
M.  De  Sauvigny  has  fhown  that  mofi  vitriolic  falts  may 
be  fubflituted  for  the  alum  ;  having  added  to  the  alumi¬ 
nous  pyrophorus  of  Homberg  two  other  clalfes  of 
fubftances  of  this  kind,  viz.  the  metallic,  or  thofe  made- 
with  the  three  vitriols  of  iron,  copper,  and  zinc  ;  and 
the  neutral,  or  thofe  compofed-  of  vitriolated  tartar  and 
Glauber’s  fait. 


Mr  Bewly  prepares  his  pyrophorus  in  the  following  Pyropho* 
manner.  (i  I  fill  (fays  he)  half  or  three-fourths  of  the 
bowl  of  a  tobacco-pipe  with  a  mixture,  confifting  of 
two  parts  of  alum,  previoufly  calcined  in  a  red-heat* 
and  of  powdered  charcoal  and  fait  of  tartar  each  one 
part ;  preffing  the  matter  down  flightly,  and  filling  the 
remainder  of  the  bowl  with  fine  fand.  As  foon  as  the 
powder  becomes  hoc,  the  fand  lying  over  it  is  put  into 
a  ftate  of  ebullition,  which  generally  continues  feveral 
minutes.  This  appearance  feems  to  proceed  partly  from 
the  vitriolic  acid  in  the  alum  leaving  its  earth,  and  ex¬ 
pelling  fixed  air  from  the  alkali  ;  while  another  part  of 
it  is  poflibly  converted  into  vitriolic  acid  air.  This 
phenomenon  is  fucceeded  by  the  appearance  of  a  blue 
fulphureous  flame,  proceeding  from  the  combination 
of  the  fame  acid  with  what  was  formerly  called  the  phlo- 
gijlon  of  the  coal,  and  which  continues  about  ten  minutes 
or  a  quarter  of  an  hour.  After  it  ceafes,  no  other  re¬ 
markable  appearance  prefents  itfelf.  The  matter  is  now 
to  be  kept  in  a  <red  heat  20  minutes  or  half  an  hour ;  or 
it  may  continue  there  two  hours  longer,  if  the  opera¬ 
tor  pleafes,  without  any  injury  to  the  pyrophorus.  The 
pipe  being  taken  out  of  the  fire,  the  matter  is  knocked 
out  of  it  as  foon  as  it  becomes  cool,  and  generally  pretty 
foon  afterwards  takes  fire  fpontaneoufly.” 

In  another  experiment,  having  added  fuccefiively 
various  and  increaling  quantities  of  fixed  alkali  to  the 
fait  heated  as  above,  till  the  vitriolic  acid  contained  in 
the  mixture  might  be  confidered  merely  as  an  evane- 
feent  quantity,  a  pyrophorus  was  ftill  produced  on 
calcining  it  with  charcoal  as  before.  He  alfo  mixed 
equal  parts  of  fait  of  tartar  and  vegetable  or  animal 
coal,  or  fometimes  three  parts  of  the  former  with  two 
of  the  latter,  and  calcined  them  in  the  ufual  manner : 
and  this  compofition,  on  being  expofed  to  the  air,  ge¬ 
nerally  kindled  in  half  a  minute  or  a  minute  ;  though, 
as  it  contained  110  fulphur,  it  did  not  burn  with  fo 
much  vivacity  as  the  vitriolic  pyrophori.  This,  which 
Mr  Bewly  calls  the  alkaline  pyrophorus ,  differs  in  no 
circumftance  from  M.  De  Sail  vigny’s  neutral  pyropho¬ 
ri,  except  in  its  not  containing  that  principle  to  which 
he  aferibes  their  accenfion.  However,  left  it  might 
be  fufpe&ed  that  the  fait  of  tartar  which  he  employ¬ 
ed  might  accidentally  contain  vitriolated  tartar,  or  vi¬ 
triolic  acid,  he  repeated  the  experiment  with  tartar 
calcined  by  himfelf,  as  well  as  with  nitre  fixed  or  al-; 
kalifed  by  deflagration  with  charcoal,  and  with  iron 
filings ;  and  in  all  thefe  cafes  with  the  fame  refult. 

By  diverfifying  in  a  like  manner  M.  De  Sauvigny’s  ex¬ 
periments  on  the  metallic  pyrophori,  Mr  Bewly  found 
that  none  of  the  three  vitriols,  heated  with  charcoal 
alone,  in  his  ufual  method,  could  produce  a  pyropho¬ 
rus.  And  thus  he  found  that  the  addition  of  an  alka¬ 
line.  fait  to  the  compofition,  which  was  a  part  of  M.  De  • 
Sauvigny’s  procefs,  was  efiential  to  its  fuccefs. 

Treating  in  the  ufual  manner  equal  parts  of  calcined1 
green  vitriol  and  charcoal,  the  powder,  which  contain¬ 
ed  no  fulphur  nor  hepar  fulphuris,  did  not  acquire  any 
of  the  properties  of  a  pyrophorms.  The  vitriolic  acid 
feemed  to  have  been  entirely  diflipated,  having  no 
bafe  to  detain  it,  when  diflodged  from  the  metallic 
earth.  The.  charcoal  and  calx  of  iron  left  in  this  pro¬ 
cefs  were  calcined  again,  together  with  fome  fait  of 
tartar  :  and  a  pyrophorus  was  produced,  which  exhi¬ 
bited  indications  of  its  containing  a  fcarce  perceptible. 

6  portion 
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Pyropho-  portion  of  hepar  fulphuris.  Thirty  grains  of  crocus 
,  t  martis  aflringcns  were  calcined  with  i  5  grains  of  char¬ 

coal,  and  the  fame  quantity  of  fait  of  tartar  ;  and  the 
mixture  burnt  fpontaneoufly,  though  it  contained  no 
hepar  fulphuris  or  vitriolic  #eid.  Having  by  thefe 
experiments  evinced  that  metallic  pyrpphori  may  be 
prepared  without  vitriolic  acid,  Mr  Bewly  proceeded 
to  form  an  aluminous  pyrophorus  of  the  fame  hind. 
For  this  purpofe  lie  procured  the  earth  of  alum  by  a 
long  and  violent  calcination  ;  and  examining  a  part  of 
it,  he  found,  by  the  ufual  tefts,  that  it  neither  ,  con¬ 
tained  any  fulphur,  hepar  fulphuris,  nor  sdiim  unde- 
compoimded.  This  he  .-confidered  as  perfectly  pure, 
though* lie  afterwards  found  that  it  contained  a  finall 
quantity  ef  vitriolated  tartar ;  and  yet  it  repeatedly 
furnifhed  a  pyrophorus,  as  aftivc  as  when  alum  itfelf 
is  employed.  From  thefe  and  iimilar  experiments,  he 
infers,  that  the  fevcral  kinds  of  pyropliori  afe  not  kind¬ 
led  by  moifture,  attracted  by  the  vitriolic  acid,  as  M. 
De  Sau vigny  has  maintained  :  and  his  conclulion  is  far¬ 
ther  confirmed  by  fome  experiments  of  Dr  Priefllcy; 
from  which  it  appears,  that  they  are  kindled  in  dry,  ni¬ 
trous,  and  what  he  calls  dephlogiflicated  air. 

M.  Prouft,  cited  by  Mr  Bewly,  deferibes  a  variety 
of  new  pyropliori,  which  neither  contain  vitriolic  acid, 
nor  feem  likely  to  owe  their  accenfion  to  the  attrac¬ 
tion  of  humidity  from  the  air.  Thefe  principally  con- 
fid:  of  a  coaly  matter  fimply  divided  by  metallic  or  other 
earths  ;  fuch  are  the  fediment  left  on  the  filter  in  pre¬ 
paring  Goulard’s  extract,  various  combinations  of  tar¬ 
tar  or  its  acid,  or  the  acetous  acid,  with  metals,  calca¬ 
reous  earth,  &c. 

Mr  Bewly,  having  evinced  the  infufTiciency  of  M. 
De  Sauvigny’s  theory,  and  difeovered  that  the  pyro- 
pliori  are  not  kindled  by  moillure,  attra&ed  (merely) 
by  the  vitriolic  acid,  directed  his  attention  to  the  ni¬ 
trous  acid,  which  Dr  Prieflley  has  fhown  to  be  a  confli- 
t  uent  part  of  atmofpherical  air,  as  the  probable  agent  in 
the  production  of  this  phenomenon.  The  flrong  affi¬ 
nity  which  this  acid  has  with  phlogiflon,  and  the  heat, 
and  even  flame,  which  it  is  known  to  produce  with 
certain  inflammable  matters,  manifefted  that  it  was 
equal  to  the  effeCt ;  and  having  excluded  the  vitriolic 
acid  from  having  any  efleiitial  concern  in  this  opera¬ 
tion,  he  fuggefts,  either  that  the  pyrophorus  is  kind¬ 
led  by  moillure  attracted  by  fome  of  the  other  ingre¬ 
dients  which  compofe  it ;  or  that  it  has  the  power  of 
decompounding  atmofpherical  air,  by  fuddenly  attract¬ 
ing  its  nitrous  acid,  and  thereby  generating  a  heat 
fufficient  to  kindle  the  phlogiftic  matter  contained  in 
it.  This  idea  appeared  plaullble,  when  he  farther  con- 
fidered  that  Dr  Prieflley  produced  the  purefl  refpi- 
rable  air  with  this  fame  acid  combined  with  other  prin¬ 
ciples  ;  and  that  this  as  well  as  common  air  is  diminifh- 
cd,  and  probably  in  part  decompounded,  in  a  variety  of 
phlogiftic  proceffes.  This  ingenious  writer  concludes, 
upon  the  whole,  from  the  experiments  he  hath  made, 
that  the  pyrophorus  feems  to  owe  its  Angular  property 
to  its  being  a  combination  of  earth  or  alkali  with  plilo- 
gifton  *,  the  vitriolic  acid,  when  prefent,  only  occalion- 
aily  uicreafmg  or  dimiiiifhing  the  efteCt,  according 
to  circumflances.  In  the  procets  of  calcination,  the 
earth  or  alkaline  principle  is  qot  merely  mixed,  but 
actually,  though  loofely,  combined  with  the  phlo¬ 
giftic  principle  of  the  coal ;  fo  that  the  pyrophorus, 
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confidering  it  in  its  molt  iimple  flate,  is  only  a  perfect¬ 
ly  dry  phlogilticated  alkali  vor  earth.  On  thefe  data, 
the  phenomena  may  be  explained  in  the  two  following 
methods  ;  with  refpeCt  particularly  to  the  influence  ©f 
moillure  and  heat  upon  the  pyrophorus.  Suppoling  ei¬ 
ther  the  alkaline  or  earthy  principle  to  have  a  greater 
affinity  to  water  .than  to  the  phlogillon  with  w  hich  ci¬ 
ther  of  them. is  united,  they  may,  on  being  expofed  to 
a.  moilt  atmolphere,  attract  tire  humidity,  and  thereby 
fet  the  phlogiftic  principle  at  liberty;  which  may,  in 
its  turn,  attract,  and  be  ignited  by,  the  fuppofed  aerial 
acid;  its.llroog  affinity  to  which  is  well  known:— ^or,  if 
tiiis  hypothecs  be  rejected,  the  inflammable  matter  may 
be  kindled,  merely  in  confequence  of  the  heat  produced 
by  the  combination  of  the  alkali,  &c.  with  moillure. 

Mr  Keir  gives  the  following  defeription  of  a  procefs 
for  preparing  a  new  pyrophorus  which  he  has  lately  dif¬ 
eovered  :  “  I  filled  about  five-lixths  of  the  contents  of 
a  copper  cylindrical  box,  which  had  a  lid  fitted  to  it, 
and  which  was  three  inches  in  diameter  and  two  inches 
in  depth,  with  faw-dufl,  which  I  prelfed  down  ;  and  I 
laid  upon  the  faw-dult  as  much  well-wafhed  plumbum 
corneum  as  entirely  filled  the  box,  which  I  then  covered 
with  its  lid.  I  placed  the  box  on  the  coals  of  a  cham¬ 
ber-fire,  fo  that  its  bottom  only  ffiould  be  in  contact  with 
the  fuel,  and  I  kept  it  on  the  fire  till  no  more  vapour 
feemed  to  ilfue  at  the  joining  of  the  lid.  I  then  re¬ 
moved  it  from  the  fire  ;  and  while  it  was  hot,  I  clofed 
up  the  joining  of  the  lid  with  fealing-wax,  by  which 
means  the  external  air  was  excluded.  After  it  had  flood 
in  the  cold  about  ten  hours,  I  opened  the  box  ;  and  the 
corneous  lead,  which  was  very  white  before  the  opera¬ 
tion,  was  now  rendered  black  by  the  vapour  which  had 
arifen  from  the  faw-dult,  and  which  was  obliged  to  pafs 
through  the  lead  before  it  could  efcape.  This  black 
metallic  mafs  was  no  fooner  expofed  to  the  air,  than  ig¬ 
nited  fparks  appeared,  which  fpread  more  and  more, 
while  the  lead  was  feen  to  revive  in  the  form  of  minute 
globules,  and  the  part  which  did  not  revive  was  changed 
into  a  yellow  powder,  or  calx  of  lead.  It  is  to  be  ob- 
ferved,  that  before  I  opened  the  box,  I  placed  it  at  the 
fide  of  the  fire,  in  order  to  melt  the  fealing.wax,  t©  en¬ 
able  me  to  feparate  the  lid.  It  is  poffible  that  this  final! 
degree  of  heat  may  be  neceffary,  or  conducive,  to  the 
aceeufion.  I  ought  alfo  to  acquaint  yon,  that  the  pre¬ 
paration  of  this  pyrophorus  requires  nicer  attention 
than  that  of  any  which  I  am  acquainted  with.  For  a 
fmall  excefs  of  heat  will  revive  the  lead,  which  will  fpoil 
the  experiment.  Alfo,  if  any  air  be  admitted  through 
the  joints  of  the  veffels  employed,  the  kindling  property 
will  be  prevented  by  the  abforptiou  of  the  air  ;  which 
in  this  cafe  is  generally  too  gradual  to  produce  inflam¬ 
mation.  The  metallic  fubflance  in  this  Hate  of  impreg¬ 
nation  with  inflammable  matter,  "although  not  a  pyro¬ 
phorus,  is  an  exceeding  quick  tinder.  For  when  touch¬ 
ed,  however  flightly,  by  an  ignited  body,  it  will  in- 
flantly  kindle,  and  the  fire  will  fpread  over  the  whole 
piece,  reviving  the  lead  wherever  it  goes,  and  exhi¬ 
biting  a  very  beautiful  example  of  metallic  reduction, 
not  unlike  the  familiar  experiment  of  reviving  the  lead 
of  a  wafer  containing  minium  at  the  flame  of  a  candle  ; 
but  with  this  difference,  that  the  fire  in  the  wafer  re¬ 
quires  to  be  kept  up  by  flame;  whereas  in  this  metallic 
tinder  it  fpreads  and  creeps  fpontaneoufly  along  without 
flame  over  the  mafa. 

PYROTECHNY; 
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Ingredients  HE  art  of  fire,  or  afcience  which  teaches  the  ma- 
and  nagement  and  application  of  fire- in  feveral  ope- 

CoIttf0sfi’  rations.  See  Fire,  Furnace,  Chemistry,  Distil- 
-  lation,  Metallurgy,  & c. 

But  the  term  is  more  particularly  ufed  to  denote 
the  dodrine  of  artificial  fire-works  and  fire-arms, 
teaching  the  ftrudure  and  ufe,  I.  Of  thofe  ufed  in  war, 
the  attacking  of  fortifications,  &c.  for  which  fee  the 
articles  Fusee,  Gt/N,  Gunnery,  Gunpowder,  Mine, 
See.;  and,  2.  Of  thofe  made  for  amufement’s  fakt;, 
as  rockets,  ftars,  ferpents,  &c.  the  preparation  and 
conftrudion  of  which  fall’  to  be  explained  in  the  pre- 
fent  article. 

Sect.  I.  Of  Ingredients -and  Compcftions. 

1 .  Saltpetre,- 

Saltpetre  being  the  principal  ingredient  in  fire¬ 
works,  and  a  volatile  body,  by  reafon  of  its  aqueous  and 
aerial  parts,  is  eafily  rarefied  by  fire  ;  but  not  fo  foon 
when  foul  and  grofs*  as  when  purified  from  its  crude 
and  earthy  parts,  which  greatly  retard  its  velocity  : 
therefore,  when  any  quantity  of  fire-works*  are  to  be 
made,  it  fhould  be  examined  ;  for  if  it  is  not  well  clean- 
fed,  and  of  a  good  fort,  your  works  will  not  have  their 
proper  effect  ;  neither  will  it  agree  with  the  Handing 
proportions  of  competitions.  Therefore, 

To  refne  it ,  put  into  a  copper,  or  any  other  veffeh| 
100  lb.  of  rough  nitre  with  14  gallons  of  clean  -water  ; 
let  it  boil  gently  half  an  hour,  and  as  it  boils  take  off 
the  feum ;  then  ftir  it,-  and  before  it  fettles  put  it  into 
your  filtering  bags,  which  mutl  be  hung  on  a  rack* 
with  glazed  earthen  pans  under  them, -in  which  mull 
be  Hicks  laid  acrofs  for  the  cryHals  to  adhere  to  :  it 
tuuH  Hand  in  the  pans  two  or  threedaysto  (hoot ;  then 
take  out  the  cryHals,  and  let  them, dry.  The  water  that 
remains  in  the  pans  boil  again  an  hour,  and  ftrain  it 
into  the  pans  as  before,  and  the  faltpetre  will  be  quite 
clear  and  tranfparent if  not,- it  wants  more  refining; 
to  do  which  proceed  as  ufual,  till  it  is  well  cleanfed  of 
all  its  earthy  part  si 

N.  B.  Thofe  who  do  not  choofe  to  procure  their 
faltpetre  by  the  above  method,  may  buy  it  ready  done, 
which  for  fire-works  in  general  will  do. 

To  pulverife  Saltpetre.  Take  a  copper  kettle,  whofe 
bottom  muH  be  fpherical,  and  put  into  it  14  lb.  of  re¬ 
fined  faltpetre,  with  2  quarts-  or  5  pints  of  clean  wa¬ 
ter  :  then  put  the  kettle  on  a  flow  five  ;  and  when  the 
faltpetre  is  diflolved,  if  any  impurities  arife,  fkim  them 
off,  and  keep  conffantly  Hirring  with  two  large  fpatu- 
las,  till  all  the  water  exhales  ;  and  when  done  enough, 
it  will  appear  like  white  fand,  and  as  fine  as  flour  ;  but 
if  it  fhould  boiTtoo  faff,  take  the  kettle  off  the  fire, 
and  fet  it  on*  fome  wet  fand,  which  will  prevent  the 
nitre  from  flicking  to  the  kettle.  When  you  have  pul- 
verifed  a  quantity  of  faltpetre,  be  careful  to  keep  it  in 
a  dry  place. 

To  extract  Saltpetre  from  damaged  Gunpowder.— 
Have  fome  filtering  bags,  hung  on*  a  rack,  with  glazed 
earthen  pans  under  them,  in  the  fame-  manner  as  thofe 


for  refining  faltpetre;  then  take  any  quantity  of  da- Ingredients 
maged  powder,  and  put  it  into  a  copper,  with  as  much  arK*^ 
clean  water  as  will  cover  it  :  when  it  begins  to  boil, 

take  off  the  feum  ;  and  after  it  has  boiled  a  few  minutes,  >  — t - j 

ftir  it  up  :  then  take  it  out  of  the  copper  with  a  fmail 
hand-kettle  for  that  purpofc,  and  put  fome  into  each 
bag,  beginning  at  one  end  of  the  rack,  fo  that  by  thfe 
time  you  have  got  to  the  laff  bag,  the  firff  will  be  ready, 
for  more.  Continue  thus  till  all  the  bags  are  full :  then' 
take  the  liquor  out  of  the  pans ;  which  boil  and  filter, 
as  before,  two  or  three  times,  till  the  water  run  quite 
clear,  which  you  muff  let  Hand  in  the  pan  fome  time, 
and  the  faltpetre  will  appear  at  top.  To  get  the  falt¬ 
petre  entirely  out  of  the  powder,  take  the  water  from 
that  already  extraded,  to  which  add  fome  freih  and  the 
dregs  of  the  powder  that  remain  in  the  bags,  and  put 
them  in  a  veffel,  to  Hand  as  long  as  you  pleafe :  ancT 
when  you  want  to  extract  the  nitre,  you  muff  proceed  k 
with  this  mixture  -ay  with  the  powder  at ’firff,  by  which 
means  you  will  dra\Wout  all  the  faltpetre;  but  this  pro-' 
cefs  muff  be  boiled  longer  than  the  firff."  %  ^ 

2.  Sulphur ,  or  Brimftone.  1 

Sulphur  is  one  of*  the  principal  ingredients  in  gun¬ 
powder,  and  almoft  in  all  compofitions  of  fire- works ; 
and  therefore  great  care  muff  be  taken  of  its  being 
good,  and  brought  to  the  higheff  perfedion.  To 
know  when  fulphur  is  good,  you  are  to  obferve  that  it 
is  of  a  high  yellow  ;  and  if,  when  held  in  one’s  hand, 
it  crackles  and  bounces,  it  is  a  iign  that  it  is  frefli  and 
gdod:  but  as  the  method  of  reducing  brimftone  to  a 
powder  is  very  troublefome,  it  is  better  to  buy  the 
flour  ready'  made,  which  is  done  in  large  quantities,' 
and  in  great  perfedion ;  though  when  a  grand  collec¬ 
tion  of  fire-works  are  to  be  made,  the  ftrongeft  and  belV 
fulphur  is* the  lump  brimftone  ground  in  the  manner  di-* 
reded  in  art.  8. 

3;  Charcoal. 

Charcoal  is  a  prefervative  by  which  the  faltpetrd 
and  the  brimftone  are  made  into  gunpowder,  by  pre¬ 
venting  the  fulphur  from  fuffocating  the  ftrong  and 
windy  exhalation  of  the  nitre.  Charcoal  for  fire-works 
muff  always  be  foft  and  well  burnt,  which  may  be 
bought  ready  done. 

4.  Gunpowder. 

See  Gunpowder  in  the  order  of  the  alphabet.  Tb 
grind  or  meal  it,  is  direded  in  art.  8. 

5 .  Camphor. 

This  may  be  had  in  the  fhops  ;  and  is  of  two  kinds* 
differing  in  regard  to  the  degree  of  their  purity,  and 
diftinguifhed  by  the  name  of  rough  wA  refned.  Re- 
■fined  camphor  muff  be  chofen  off  a'  perfedly  clean  white 
colour,  very  bright  and  pellucid,  of  the  fame  fmell  and 
tafte  with  the  rough*  but' more  acrid  and  pungent.  It 
is  fo  volatile,  that  met  chants  ufually  inclofe  it  in  lintfeed* 
that  the  vifeofity  of  that  grain  may  keep  its  particles 
together. 

6.  Benjamin. 

This  is  a  refin  found  of  different  forts ;  and  diftin¬ 
guifhed  by  their  colours,  viz.  yellow,  grey,  and  brown; 
but  the  belt  is  that  which  is  eafy  to  break,  and  full  of 
5  white 
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It  Is  one  of  the  ingredients  in  odoriferous 
C  mpofi  ^re*wor^s>  when  reduced  to  a  fine  flour';  which  may  be 


Ingredients  white  fpots, 
ami  *  - 


done  by  putting  into  a  deep  and  narrow  earthen  pot 
3  or  4  oz.  of  benjamin  grofslv  pounded  ;  cover  the  pot 
with  paper,  which  tie  very  clofe  round  the  edge  ;  then 
fet  the  pot  on  a  flow  fire,  and  once  in  an  hour  take  off 
the  paper,  and  you  will  find  fome  flour  flicking  to  it, 
which  return  itgaiii  in  the  pot ;  this  you  mufl  continue 
till  the  flour  appears  white  and  fine.  There  is  alfo  an 
oil  of  benjamin,  which  is  fometimes  drawn  from  the 
dregs  of  the  flour ;  it  affords  a  very  good  feent,  and. 
may  be  ufed  in  wet  compofitions. 

7.  Spur -fire. 

This  fire  is  the  mofl  beautiful  and  curious  of  any 
yet  known  ;  and  was  invented  by  the  Chinefe,  but  now 
is  in  greater  perfection  in  England  than  in  China.  As 
it  requires  great  trouble  to  make  it  to  perfection,  it 
will  be  neceflary  that  beginners  fhould  have  full  inftruc- 
tions  ;  therefore  care  fhould  be  taken  that  all  the  in¬ 
gredients  are  of  the  belt,  that  the  lamp-black  is  not 
damp  and  clodded,  that  the  faltpetre  and  brimftone  are 
thoroughly  refined.  This  compofition  is  generally 
rammed  in  1  or  2  oz.  cafes  about  5  or  6  inches  long, 
but  not  drove  very  hard  ;  and  the  cafes  mufl  have  their 
concave  ftroke  ftruck  very  fmooth,  and  the  choak  or 
vent  not  quite  fo  large  as  the  uftial  proportion  :  this 
charge,  when  driven  and  kept  a  few  months,  will  be 
much  better  than  when  rammed ;  and  will  not  fpoil,  if 
kept  dry,  in  many  years. 

As  the  beauty  of  this  compofition  cannot  be  feen  at 
fo  great  a  diftance  as  brilliant  fire,  it  has  a  better  ef¬ 
fect  in  a  room  than  in  the  open  airland  may  be  fired 
in  a  chamber  without  any  danger  ;  it  is  of  fo  innocent  a 
nature,  that,  though  with  an  improper  phrafe,  it 
may  be  called  a  cold  Jire  ;  and  fo  extraordinary  is  the 
fire  produced  from  this  compofition,  that,  if  well  made, 
the  fparks  will  not  burn  a  handkerchief  when  held  in 
the  midfl  of  them  ;  you  may  hold  them  in  your  hand 
while  burning,  with  as  much  fafety  as  a  candle  ;  and 
if  you  put  your  hand  within  a  foot  -of  the  mouth  of 
the  cafe,  you  will  feel  the  fparks  like  drops  of  rain. — 
When  any  of  thefe  fpur-fires  are  fired  fingly,  they  are 
called  artificial  Jlower-pots  ;  but  fome  of  them  placed 
round  a  tranfparent  pyramid  of  paper,  and  fired  in  a 
large  room,  make  a  very  pretty  appearance. 

The  compofition  confifts  of  faltpetre  4  lb.  8  oz. 
fulphur  2  lb.  and  lamp-black  1  lb.  8  oz.  ;  or,  falt¬ 
petre  1  lb.  fulphur  i  lb.  and  lamp-black  4  quarts. — 
This  compofition  is  very  difficult  to  mix.  The  faltpetre 
and  brimftone  mufl:  be  firft  fifted  together,  and  then 
put  into  a  marble  mortar,  and  the  lamp-black  with 
them,  which  you  work  down  by  degrees  with  a  wooden 
peftle,  till  all  the  ingredients  appear  of  one  colour, 
which  will  be  fomething  greyifh,  but  very  near  black  ; 
then  drive  a  little  into  a  cafe  for  trial,  and  fire  it  in  a 
dark  place  ;  and  if  the  fparks,  which  are  called  Jlars, 
or  pinks,  come  out  in  clufters,  and  afterwards  fpread 
well  without  any  other  fparks,  it  is  a  fign  of  its  being 
good,  otherwife  not ;  for  if  any  drofly  fparks  appear, 
and  the  ftars  not  full,  it  is  then  not  mixed  enough ;  but 
if  the  pinks  are  very  fmall,  and  foon  break,  it  is  a  fign 
that  you  have  rubbed  it  too  much. 

This  mixture,  when  rubbed  too  much,  will  be  too 
fierce,  and  hardly  fhow  any  liars  ;  and,  on  the  con¬ 
trary,  when  not  mixed  enough,  will  be  too  weak,  and 
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throw  out  an  obfeure  fmoke,  and  lumps  of  drofa 
out  any  ftars.  The  reafon  of  this  charge  being  called 
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the  f pur  fire,  is  becaufe  the  fparks  it  yields  have  a  great  CoP1P0^- 
refemblance  to  the  rowel  of  a  fpur,  from  whence  it  takes  tiQJ^ 
its  name. 

8.  To  meal  Gunpowder,  Brimjlone,  and  Charcoal . 

There  have  been  many  methods  ufed  to  grind  thefe 
ingredients  to  a  powder  for  fire- works,  fuch  as  large 
mortars  and  peitles  made  of  ebony  and  other  hard 
wood,  and  horizontal  mills  with  brafs  barrels  :  but 
none  have  proved  fo  effe&ual  and  fpeedy  as  the  laft  in¬ 
vention,  that  of  the  mealing-table,  reprefented  in  fig.  i.» 
made  of  elm,  with  a  rim  round  its  edge  4  or  9  inches 
high  ;  and  at  the  narrow  end  A,  is  a  Aider  that  runsC0CCXXV^ 
in  a  groove,  and  forms  part  of  the  rim  :  fo  that  when 
you  have  taken  out  of  the  table  as  much  powder  as  you 
can  with  the  copper  fliovel  (fig.  2.)  fweep  all  clean  out 
at  the  Aider  A.  When  you  are  going*  to  meal  a  quan¬ 
tity  of  powder,  obferve  not  to  put  too  much  in  the 
table  at  once  ;  but  when  you  have  put  in  a  good  pro¬ 
portion,  take  the  muller  (fig.  3.)  and  rub  it  till  all  the 
grains  are  broke  :  then  fearce  it  in  a  lawn  fieve  that 
has  a  receiver  and  top  to  it  ;  and  that  which  does  not 
pafs  through  the  fieve,  return  again  to  the  table,  and 
grind  it  till  yon  have  brought  it  all  fine  enough  to  go 
through  the  fieve.  Brimftone  and  charcoal  are  ground 
in  the  fame  manner,  only  the  muller  mult  be  made  of 
ebony  ;  for  thefe  ingredients  being  harder  than  pow¬ 
der,  would  flick  in  the  grain  of  elm,  and  be  difficult 
to  grind.  As  brimftone  is  apt  to  ftick  and  clod  to  the 
table,  it  will  be  belt  to  keep  one  for  that  purpofe,  by 
which  means  you  will  always  have  your  brimftone  clean 
and  well  ground. 

2d  8.  To  make  Wheels  and  other  Works  incombujlihle. 

It  being  neceflary,  when  your  works  are  new,  to 
paint  them  of  fome  dark  colour  ;  therefore,  if,  inftead 
of  which,  you  make  ufe  of  the  following  compofition, 
it  will  give  them  a  good  colour,  and  in  a  great  mea- 
fure  prevent  their  taking  fire  fo  foon  as  if  painted. 

Take  brick-duft,  coal-alhes,  and  iron-filings,  of  each 
an  equal  quantity,  and  mix  them  with  a  double  fize, 
made  hot.  With  this  wafh  over  your  works,  and  when 
dry  wafh  them  over  again  ;  this  will  pxeferve  the  wood 
greatly  againft  fire.  Let  the  brick-duft  and  allies  be 
beat  to  a  fine  powder. 

9.  To  prepare  C aft -ir on  for  G tries,  white  Fountains ,  and 
Chinefe  Fire . 

Call  iron  being  of  fo  hard  a  nature  as  not  to  be 
cut  by  a  file,  we  are  obliged  to  reduce  it  into  grains, 
though  fomewhat  difficult  to  perform  ;  but  if  we  con- 
fider  what  beautiful  fparks  this  fort  of  iron  yields,  no 
pains  ftiouid  be  fpared  to  granulate  fuch  an  effential 
material :  to  do  which,  get  at  an  iron-foundery  fome 
thin  pieces  of  iron,  fuch  as  generally  run  over  the 
mould  at  the  time  of  calling:  then  have  a  fquare 
block  made  of  call  iron,  and  an  iron  fquare  hammer 
about  four  lb.  weight ;  then,  having  covered  the  floor 
with  cloth  or  fomething  to  catch  the  beatings,  lay 
the  thin  pieces  of  iron  on  the  block,  and  beat  them 
with  the  hammer  till  reduced  into  fmall  grains  ;  which 
afterwards  fearce  with  a  veiy  fine  fieve,  to  feparate  the 
fine  dull,  which  is  fometimes  ufed  in  fmall  cafes  of 
brilliant  fire,  inftead  of  Heel  dull ;  and  when  you  have 
got  out  all  the  duft,  fift  what  remains  with  a  fieve  a 
little  larger,  and  fo  on  with,  fieves  of  different  fizes, 

till 
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gredients  till  the  iron  paffes  through  about  the  bignefs  of  fmall 
and  bird- {hot  :  your  iron  thus  beat  and  fifted,  put  each 

Corapoft  *  £*ort  jnto  W00(ien  boxes  or  oiled  paper,  to  keep  it  from 
iJ10  ruffing.  When  you  ufe  it,  obferve  the  difference  of 
its  fize,  in  proportion  to  the  cafes  for  which  the  charge 
is  intended  ;  for  the  coarfe  fort  is  only  defigned  for 
very  large  gerbes  of  6  or  8  lb. 

iq.  Charges  for  Shy-rochets,  &c. 

Rochets  of  four  ounces .  Mealed  powder  i  lb.  4  o z, 
faltpetre  4  oz.  and  charcoal  2  oz. 

1  Rochets  of  eight  ounces .  I.  Mealed  powder  I  lb. 
faltpetre  4  oz.  brimllone  3  oz.  and  charcoal  1 4  oz. 

II.  Meal-powder  i4  lb.  and  charcoal  4^  oz. 

Rochets  of  one  pound.  Meal-powder  2  lb.  faltpetre 
8  oz.  brimftone  4  oz.  charcoal  2  0 z.  and  fteel-filings 
if  oz. 

Shy-rochets  in  general.  I.  Saltpetre  4  lb.  brimftone 

1  lb.  and  charcoal  1 4  lb.  II.  Saltpetre  4  lb.  brim- 
{lone  if  lb.  charcoal  1  lb.  12  oz.  and  meal-powder 

2  oz. 

Large  Jhy-rochets.  Saltpetre  4  lb.  meal-powder  1  lb* 
and  brimftone  1  lb. 

Rochets  of  a  middling  fi%e .  I.  Saltpetre  8  lb.  ful- 
phur  3  lb.  meal-powder  3  lb.  II.  Saltpetre  3  lb. 
fulphur  2  lb.  meal-powder  1  lb.  charcoal  1  lb. 

1 1 .  For  Roc htt  Stars . 

White  Stars.  Meal-powder  4  oz.  faltpetre  1 2  oz. 
fulphur  vivum  6  oz.  oil  of  fpike  2  oz.  and  camphor 
5  oz. 

Bine Jlars.  Meal-powder  8  oz.  faltpetre  4,  fulphur 
2,  fpirit  of  wine  2,  and  oil  of  fpike  2. 

Coloured  or  variegated Jlars.  Meal-powder  8  drams, 

rochpetre  4  oz.  fulphur  vivum  2,  and  camphor  2. 

,  Brilliant  Jlars.  Saltpetre  3!  oz.  fulphur  i4,  and 
meal-powder  J,  worked  up  with  fpirits  of  wine  only. 

Common  Jlars.  Saltpetre  1  lb.  brimftone  4  oz.  an¬ 
timony  4*|,  ifinglafs  4>  camphor  i,  and  fpirit  of 
wine  \. 

Tailed  Jlars.  Meal-powder  3  oz.  brimftone  2,  falt¬ 
petre  1,  and  charcoal  (coarfely  ground)  4, 

Drove  Jlars.  I.  Saltpetre  3  lb.  fulphur  I  lb.  brafs 
ituft  12  oz.  antimony  3.  II.  Saltpetre  1  lb.  antimony 
4  oz.  and  fulphur  8. 

Fixed  pointed  Jlars.  Saltpetre  84  oz.  fulphur  2,  an¬ 
timony  1  oz.  10  dr. 

Stars  of  a  fine  colour.  Sulphur  I  oz.  meal-powder 

1,  faltpetre  1,  camphor  4  dr.  oil  of  turpentine  4  dr. 

12.  Rains . 

Gold  rain  for  Jhy-rockets.  I.  Saltpetre  1  lb.  meal- 
powder  4  oz.  fulphur  4,  brafs-duft  1,  faw-duft  2\, 
and  glafs-duft  6  dr.  II.  Meal-powder  12  oz.  falt¬ 
petre  2,  charcoal  4.  III.  Saltpetre  8  oz.  brimftone 

2,  glafs-duft  1,  antimony  4,  brafs-duft  \,  and  faw-duft 
12  dr. 

Silver  rain.  1.  Saltpetre  4  oz.  fulphur,  meal-pow¬ 
der,  and  antimony,  of  eech  2  oz.  fal  prunella  4  oz. 

II.  Saltpetre  4  lb.  brimftone  2  oz.  and  charcoal  4. 

III.  Saltpetre  1  lb.  brimftone  J  lb.  antimony  6  oz* 

IV.  Saltpetre  4  oz.  brimftone  1,  powder  2,  and  fteel- 
duft  \  oz. 

13.  Water  Rochets * 

J.  Meal-powder  6  lb.  faltpetre  4,  brimftone  3,  char¬ 
coal  5.  II.  Saltpetre  1  lb.  brimftone  44  oz.  charcoal 
6.  III.  Saltpetre  1  lb.  brimftone  4  oz.  charcoal  12. 
XV.  Saltpetre  4  lb.  brimftone  14  lb.  charcoal  1  lb.  12 
Vol.  XV.  Part  II. 
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oz,  V.  Brimftone  2  lb.  faltpetre  4  lb.  and  meal- Ingredient* 
powder  4.  VI.  Saltpetre  i  lb.  meal-powder  4  oz. 
brimftone  84,  charcoal  2.  VII.  Meal-powder  1  lb.  tjolls# 
faltpetre  3,  brimftone  1  ;  fea-coal  1  oz.  charcoal  Si, 
faw-duft  d,  fteel-dnft  4>  and  coarfe  charcoal  $  ©z. 

VIII.  Meal-powder  1 4  lb.  faltpetre  3,  fulphur  i4>  x 
charcoal  12  oz.  faw-duft  2. 

Sinking  charge  for  water -rochets.  Meal-powder  8  oz. 
charcoal  4  oz. 

14.  Of  Wheels. 

Wheel-cafes  from  two  ounces  to  four  pounds .  I.  Meal- 
powder  2  lb.  faltpetre  4  oz.  iron-filings  7.  II.  Meal- 
powder  2  lb.  faltpetre  12  oz.  fulphur  4,  fteel-duft  3. 

III.  Meal-powder  4  lb.  faltpetre  1  lb.  brimftone  8  oz. 
charcoal  4!.  IV.  Meal-powder  8  oz.  faltpetre  4,  faw- 
duft  li,  fea-coal  \.  V.  Meal-powder  1  lb.  4  oz. 
brimftone  4  oz.  10  dr.  faltpetre  8  oz.  glafs-duft  2[. 

VI.  Meal-powder  12  oz.  charcoal  1,  faw-duft  4»  VII. 

Saltpetre  1  lb.  9  oz.  brimftone  4  oz.  charcoal  44* 

VIII.  Meal-powder  2  lb.  faltpetre  1,  brimftone  4,  and 
fea-coal  2  oz.  IX.  Saltpetre  2  lb.  brimftone  1,  meal- 
powder  4,  and  glafs-duft  4  oz.  X.  Meal-powder  1  lb* 
faltpetre  2  oz.  and  fteel-duft  3i-  XI.  Meal-powder  2 
lb.  and  fteel-duft  z\  oz.  with  24:  of  the  fine  duft  of 
beat  iron.  XII.  Saltpetre  2  lb.  13  oz.  brimftone  8 
oz.  and  charcoal. 

Slow  fire  for  wheels.  I.  Saltpetre  4  oz.  brimftone  2> 
and  meal-powder  i4»  II*  Saltpetre  4  oz.  brimftone  I, 
aiid  antimony  1  oz  .  6  dr.  III.  Saltpetre  44 oz.  brim¬ 
ftone  1  oz.  and  mealed  powder  14*. 

Dead  fire  for  wheels.  I.  Saltpetre  1 4  oz.  brimftone  4> 
lapis-calaminaris  4 5  and  antimony  2  dr. 

15.  Standing  or  fixed  Cafes . 

I.  Meal-powder  4  lb.  faltpetre  2,  brimftone  and 
charcoal  1.  II.  Meal-powder  2  lb.  faltpetre  1,  and 
fteel-duft  8  oz.  III.  Meal-powder  1  lb.  4  oz.  and 
charcoal  4  oz.  IV.  Meal-powder  i  lb.  and  fteel-duft 
4  oz.  V.  Meal-powder  24  lb.  brimftone  4  oz.  'and 
fea-coal  6.  VI.  Meal-powder  3  lb.  charcoal  3  oz.  and 
faw-duft  1 4* 

16.  Sun  Cafes • 

I.  *  Meal-powder  84  lb.  faltpetre  1  lb.  2  oz.  fteel- 
duft  2  lb.  10  oz.  brimllone  4.  II.  Meal-powder  3  lb. 
faltpetre  6  oz.  and  fteel-duft  74* 

17.  A  brilliant  Fire. 

Meal-powder  1 1  lb.  faltpetre  1,  brimftone  4  oz.  fteel- 
duft  1 4  lb. 

18.  Gerbes. 

Meal-powder  6  lb.  and  beat-iron  2  lb.  1 4*  oz. 

19.  Chinefe  Firs. 

Saltpetre  1 2  oz.  meal-powder  2  lb.  brimftone  1  lb. 

2  oz.  and  beat  iron  1 2  oz. 

20.  Tourbillons . 

Charge  for  four-ounce  Tourbillons.  Meal-powder  2  lb. 

4  oz.  and  charcoal  44  oz. 

Eight-iounce  Tourbillons.  Meal-powder  2  lb.  ani 
charcoal  44  oz. 

Large  Tourbillons.  Meal-powder  2  lb.  faltpetre  1, 
brimllone  8  oz.  and  beat  iron  8. 

N-  B.  Tourbillons  may  be  made  very  large,  and 
of  different  coloured  fires  :  only  you  are  to  obferve, 
that  the  larger  they  are,  the  weaker  mull  be  the 
charge  ;  and,  on  the  contrary,  the  fmaller,  the  ftronger 
their  charge. 

4  S 
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Ingredients  21.  Wc  ter  Balloons. 

0  andr  I.  Saltpetre  41b.  brimftone  2,  meal-powder  2,  an- 
dons/  timony  4  oz.  faw-duft  4,  and  glafs-duft  1^.  II.  Salt- 
petre  9  lb.  brimftone  3  lb.  meal-powder  6  lb.  rofin 
12  oz.  and  antimony  8  oz. 

22.  Water  Squibs . 

I.  Meal-powder  1  lb.  and  charcoal  1  lb.  II.  Meal- 
powder  1  lb.  and  charcoal  9  oz.  /  ‘ 

23.  A/ ine  Ports  or  Serpents . 

I.  Meal-powder  1  lb.  and  charcoal  1  oz..  II.  Meal- 
powder  9  oz.  charcoal  1  oz. 

24.  Port* fir*s. 

For  firing  rockets ,  &c.  I.  Saltpetre  1 2  oz.  brim¬ 
ftone  4  oz.  and  meal-powder  2  oz.  II.  Saltpetre  8  oz. 
brimftone  4  oz.  and  meal-powder  2  oz.  III.  Salt¬ 
petre  1  lb  2  oz.  meal-powder  1 4-  lb-  and  brimftone 
16  oz.  This  compofition  mud  be  moHened  with  one 
gill  of  linfeed  oil.  JV.  Meal-powder  6  oz.  faltpetre 
2  lb.  2  oz.  and  brimftone  10  oz.  V.  Saltpetre  1  lb. 
4  oz.  meal-powder  4  oz.  brimftone  5  oz.  faw-duft  8  oz. 
VI.  Saltpetre  8  oz.  brimftone  2  oz.  and  meal-powder 
♦  2  oz. 

For  illuminations.  Saltpetre  I  lb.  brimftone  8  oz. 
and  meal-powder  6  oz. 

25.  Cones  or  fpiral  Wheels. 

Saltpetre  i4-  lb.  brimftone  6  oz.  meal-powder  14  oz. 
and  glafs-duft  1 4  oz. 

26.  Crowns  or  Globes . 

Saltpetre  6  oz.  brimftone  2  lb.  antimony  4  oz.  and 
camphor  2  oz. 

27.  Air  Balloon  Fuzes. 

I.  Saltpetre  x  lb.  10  oz.  brimftone  8  oz.  and  meal- 
owder  1  lb.  6  oz.  II.  Saltpetre  i4-  lb.  brimftone 
oz.  and  meal-powder  1  lb.  8  oz. 

28.  Serpents  for  Pots  des  Brins. 
Meal-powder  1  lb.  8  oz.  faltpetre  1 2  oz.  and  char¬ 
coal  2  oz. 

29.  Fire  Pumps. 

I.  Saltpetre  5  lb.  brimftone  1  lb.  meal-powder  1  {  lb. 
and  glafs-duft  1  lb.  II.  Saltpetre  5  lb.  8  oz.  brim¬ 
ftone  2  lb.  meal-powder  1  lb.  8  oz.  and  glafs-duft  1  lb. 
8  oz. 

30.  A  flow  white  Flame... 

I.  Saltpetre  2  lb.  brimftone  3  lb.  antimony  1  lb.  II. 
Saltpetre  3^  lb.  fulphur  2\  lb.  meal-powder  1  lb.  anti¬ 
mony  \  lb.  glafs-duft  4  oz.  brafs-duft  1  oz. 

N.  B.  Thefe  compofitions,  driven  1^  inch  in  a  I  oz,. 
cafe,  will  burn  one  minute,  which  is  much  longer  time 
than  an  equal  quantity  of  any  compofition  yet  known 
will  laft. 

31.  Amber  Lights. 

Meal- powder  9  oz.  amber  3  oz.  This  charge  may 
be  drove  in  fmall  cafes,  for  illuminations. 

3  2.  Lights  of  another  Kind. 

Saltpetre  3  lb.  brimftone  1  lb.  meal-powder  1  lb.  an¬ 
timony  1  Ox  oz.  All  thefe  muft  be  mixed  with  the  oil 
of  fpike. 

3  A  red  Fire. 

Meal-powder  3  lb.  charcoal  12  oz.  and  faw-duft  8  oz.i 
34.  A  common  Fire. 

Saltpetre  3  lb.  charcoal  10  oz.  and  brimftone  2  oz. 

35.  *To  make  an  artificial  Earthquake. 

Mix  the  following  ingredients  to  a  pafte  with  water, 
and  then  bury  it  in  the  ground,  and  in  a  few  hours  the 
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earth  will  break  and  open  in  feveral  places.  The  com  Ingredients 
polition  :  fulphur  4  lb.  and  fteel-dull  4  lb.  and 

36.  Compofitions  for  Stars  of  different  Colours.  Compofi. 

I.  Meal-powder  4  oz.  faltpetre  2  oz.  brimftone  2  oz.  "  _ J 

flecl-duft  1 4-  oz.  and  camphor,  white  amber,  antimony, 
and  mercury-fublimate,  of  each  i  oz.  II.  Roche- 
petre  10  oz.  brimftone,  charcoal,  antimony,  meal- 
powder,  and  camphor,  of  each  oz.  moiftened  with 
oil  of  turpentine.  Thefe  compofitions  are  made  into 
ftars,  by  being  worked  to  a  pafte  with  aqua  vitae,  in 
which  has  been  diftolved  fome  gum-tragacanth  ;  and 
after  you  have  rolled  them  in  powder,  make  a  hole 
through  the  middle  of  each,  and  ft  ring  them  on  quick- 
match,  leaving  about  2  inches  between  each.  III.  Salt¬ 
petre  8  oz.  brimftone  2  oz.  yellow  amber  1  oz.  anti¬ 
mony  1  oz.  and  powder  3  oz.  IV.  Brimftone  2  4  oz.  1 
faltpetre  6  oz*  olibanum  or  frankincenfe  in  drops  4 
oz.  ;  maftick,  and  mercury-fublimate,  of  each  4  oz. 
meal-powder  5  oz.  white  amber,  yellow  amber,  and 
camphor,  of  each  1  oz.  antimony  and  orpiment  4*  oz. 
each.  V.  Saltpetre  1  lb.  brimftone  4  lb.  and  meal- 
powder  8  oz.  moiftened  with  petrolio*oil.  VI.  Pow¬ 
der  4-  lb.  brimftone  and  faltpetre,  of  each  4  oz.  VII. 

Saltpetre  4  oz.  brimftone  2  oz.  and  meal-powder  1  oz* 

Stars  that  carry  tails  of  [parks.,  I.  Brimftone  6  oz  t 
antimony  crude  2  oz.  faltpetre  4  oz,  and  rofin  4  oz. 

II.  Saltpetre,  rofin,  and  charcoal,  of  each  2  oz.  brim¬ 
ftone  1  oz.  and  pitch  1  oz. 

Thefe  compofitions  are  fometimes  melted  in  an  ear¬ 
then  pan,  and  mixed  with  chopped  cotton-matcli,  before 
they  are  rolled  into  ftars  ;  but  will  do  as  well  if  wetted, 
and  worked  up  in  the  ufual  manner. 

Stars  that  yield  fome  fparks .  I.  Camphor  2  oz.  falt-» 
petre  1  oz.  meal-powder  1  oz.  II.  Saltpetre  1  oz. 
ditto  melted  4  oz.  and  camphor  2  oz.  When  you 
would  make  ftars  of  either  of  thefe  compofitions,  you 
muft  wet  them  with,  gum-water,  or  fpirit  of  wine,  in 
which  has  been  diftolved  fome  gum-arabic,  or  gum-, 
tragacanth,  that  the  whole  may  have  the  confidence  of 
a  pretty  thick  liquid  having  thus  done,  take  1  oz.  of 
lint,  and  ftir  it  about  in  the  compofition  till  it  becomes  ~ 
dry  enough  to  roll  into  ftars. 

Stars  of  a  yellozui/h  colour.  Take  4  oz.  of  gum- 
tragacanth  or  gum-arabic,  pounded  and  lifted  through 
a  fine  fieve,  camphor  diftolved  in  .  brandy  2  oz.  falt¬ 
petre  1  lb.  fulphur  4-  lb.  coarfe  powder  of  glafs  4  oz. 
white  amber  i4  oz.  orpiment  2  oz.  Being  well  in¬ 
corporated,  make  them  into  ftars  after  the  common 
method.' 

Stars  of  another  kind.  Take  I  lb.  of  camphor,  and 
melt  it  in  a  pint  of  fpirit  of  wine  over  a  flow  fire  ;  then 
add  to  it  1  lb.  of  gum-arabic  that  has  been  diftolved  ; 
with  this  liquor  mix  1  lb.  of  faltpetre,  6  oz.  of 
fulphur,  and  c  oz.  of  meal-powder ;  and  after  you 
have  ftirred  them  well  together,  roll  them  into  ftars 
proportionable  to  the  rockets  for  which  you  intend 
them. 

37.  Colours  produced  by  the  different  Compofitions . 

As  variety  of  fires  adds  greatly  to  a  colle&ion  of 

works,  it  is  neceffary  that  every  artift  fhould  know  the 
different  effect  of  each  ingredient.  For  which  reafon, 
we  fhall  here  explain  the  colours  they  produce  of 
themfelves ;  and  likewife  how  to  make  them  retain  tlfe 
fame  when  mixed  with  other  bodies :  as  for  example, 

fulphur 
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ngredients  fulphur  gives  a  blue,  camphor  a  white  or  pale  colour, 
aild  faltpetre  a  clear  white-yellow,  amber  a  colour  inclining 
CtionsOJ'  to  yellow>  fal-ammoniac  a  green,  antimony  a  reddifh,  ro- 

utIon  -- . fin  a  copper  colour,  and  Greek-pitch  a  kind  of  bronze, 

or  between  red  and  yellow.  All  tliefe  ingredients  are 
fuch  as  fhow  themfelves  in  a  flame,  viz. 

White  flame .  Saltpetre,  fulphur,  meal-powder,  and 
camphor  ;  the  faltpetre  muft  be  the  chief  part 

Blue  flame .  Meal-powder,  faltpetre,  and  .fulphur 
vivum;  fulphur  muft  be  the  chief:  Or  meal-powder, 
faltpetre,  brimftone,  fpirit  of  wine,  and  oil  of  fpike  ;  but 
let  the  powder  be  the  principal  part. 

Flame  inclining  to  red.  Saltpetre,  fulphur,  antimony, 
and  Greek-pitch  ;  faltpetre  the  chief. 

By  the  above  method  may  be  made  various  colours 
of  fire,  as  the  pra&itioner  pleafes  ;  for,  by  making  a 
few  trials,  he  may  caufe  any  ingredient  to  be  predo¬ 
minant  in  colour. 

38.  Ingredients  that  Jhonv  in  Sparks  when  rammed  in 
choaked  Cafes . 

The  fet  colours  of  fire  produced  by  fparks  are  di¬ 
vided  into  4  forts,  viz.  the  black,  white, .  grey,  and 
red.  The  black  charges  are  compofed  of  2  ingredients, 
which  are  meal-powder  and  charcoal ;  the  white  of  3, 
viz.  faltpetre,  fulphur,  and  charcoal  ;  the  grey  of  4, 
viz.  meal-powder,  faltpetre,  brimftone,  and  charcoal  ; 
and  the  red  of  3,  viz.  meal-powder,  charcoal,  and  faw- 
duft. 

There  are,  befides  thefe  four  regular  or  fet  charges, 
two  others,  which  are  diftinguifhed  by  the  names  of 
compound  and  brilliant  charges  ;  the  compound  being 
made  of  many  ingredients,  fuch  as  meal-powder,  falt¬ 
petre,  brimftone,  charcoal,  faw-duft,  fea-coal,  antimo- 
try*  glafs  duft,  brafs  dufr,  fteel  filings,  caft  iron,  tan 
ner^s  duft,  &c.  or  any  thing  that  will  yield  fparks  ;  all 
which  muft  be  managed  with  difcretion.  The  brilli¬ 
ant  fires  are  compofed  of  meal-powder,  faltpetre,  brim- 
ft  one,  and  fteel  duft  ;  or  with  meal-powder  and  fteel 
filings  only. 

39.  Cotton  Quick-match) 

Is  generally  made  of  fuch  cotton  as  is  ptft  in  can¬ 
dles,  of  feveral  fizes,  from  I  to  6  threads  thick,  ac¬ 
cording  to  the  pipe  it  is  defignedfor;  which  pipe  muft 
be  large  enough  for  the  match,  when  made,  to  be  pufh- 
ed  in  eafily  without  breaking  it.  Having  doubled  the 
cotton  into  as  many  threads  as  you  think  proper,  coil 
it  very  lightly  into  a  flat-bottomed  copper  or  earthen 
pan  ;  then  put  in  the  faltpetre  aitd  the  liquor,  and 
boil  them  about  20  minutes  ;  after  which  coil  it  again 
Plate  into  another  pan,  as  in  fig.  4.  and  pour  on  it  wliat  liquor 
ceccxmviii..remains.  then  .put  in  fome  meal-powder,  and  prefs  it 
down  with  your  hands  till  it  is  quite  wet  ;  afterwards 
place  the  pan  before  the  wmoden  frame  (fig.  5.)  which 
•muft  be  fufpended  by  a  point  in  the  centre  of  each 
end  ;  ami  place  yourfelf  before  the  pan,  tying  the  upper 
end  of  the  cotton  to  the  end  of  one^of  the  ftdes  of  the 
frame.  - 

When  every  thing  is  ready,  you  muft  have  one  to 
•turn  the  frame  round,  while  you  let  the  cotton  pafs 
'through  your  hands,  holding  it  very  lightly,  and  at 
the  fame  time  keeping  your  hands  full  of  the  wet 
powder  ;  but  if  the  powder  fhould  be  too  wet  to  flick 
to  the  cotton,  put  more  in  the  pan,  fo  as  to  keep  a 
continual  fupply  till  the  match  is  all  wound  up  ;  you 
may  wind  it  asclofe  on  the  frame  as  you  pleafe,  fo  that 
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it  do  not  (lick  together when  the  frame  is  full,  OF  Moukis, 

take  it  off  the  points,  and  fift  dry  meal-powder  on 

both  fides  the  match,  till  it  appear  qfiite  dry  :  in  \v*n-men’tSj  &c. 

ter  the  match  will  be  a  fortnight  before  it  is  fit  for  v  . . 

ufe  ;  when  it  is  thoroughly  dry,  cut  it  along  the  out- 
fide  of  one  of  the  fides  of  the  frame,  and  tie  it  up  in 
(kins  for  ufe. 

N.  B.  The  match  muft  be  wound  tight  on  the 
frames. 

'The  ingredients  for  the  match ,  are,  cotton  1  lb.  I  2  oz. 
faltpetre  "I  lb.  fpirit  of  wine  2  quarts,  water  y  quarts, 
ifinglafs  3  gills,  and  meal-powder  10  lb.  To  diffolve 
4  oz.  of  ifinglafs,  take  3  pints  of  water. 

2d  39.  Touch-paper  for  capping  of  Serpents,  Crackers ,  &c. 

Diffolve,  in  fpirits  of  wine  or  vinegar,  a  little  falt¬ 
petre  ;  then  take  fome  purple  or  blue  paper,  and  wet 
it  with  this  liquor,  and  when  dry  it  will  be  fit  for  ufe  ; 
when  you  pafte  this  paper  on  ary  of  your  works,  take 
care  that  the  pafte  does  not  touch  that  part  which  is 
to  burn.  The  method  of  ufmg  this  paper  is  by  cut¬ 
ting  it  into  flips,  long  enough  to  go  once  round  the 
mouth  of  a  ferpent,  cracker,  &c.  When  you  pafte  on 
thefe  flips,  leave  a  little  above  the  mouth  of  the  cafe 
not  pafted ;  then  prime  the  cafe  with  meal-powder,  and 
twift  the  paper  to  a  point, 
c 

Sect.  II.  Of  Moulds ,  Cafes,  Mixture ,  Inflru- 
merits ,  6  c* 

40.  Rocket  moulds. 

As  the  performance  of  rockets  depends  much  on 
their  moulds,  it  is  requifite  to  give  a  definition  of  them 
and  their  proportions  :  They  are  made  and  proportion¬ 
ed  by  the  diameter  of  their  orifice,  which  are  divided 
into  ~  parts.  Fig.  6.  reprefents  a  mould  made  by 
its  diameter  AB  :  its  height  from  C  to  D  is  6  diame¬ 
ters  and  2  thirds ;  from  D  to  E  is  the  height  of  the 
foot,  which  is  I  diameter  and  2  thirds  ;  1?  the  choak 
or  cylinder,  whofe  height  is  1  diameter  and  1.3d  ;  it 
muft  be  made  out  of  the  fame  piece  as  the  foot,  and 
fit  tight  in  the  mould ;  G  an  iron  pin  that  goes  through 
the  cylinder  to  keep  the  foot  fall ;  H  the  nipple, 
which  is  4  a  diameter  high,  and  2«3ds  thick,  and  of 
the  fame  piece  of  metal  as  the  former  I,  whofe  height 
is  34  diameters,  and  at  the  bottom  is  1.3d  of  the  dia¬ 
meter  thick,  and  from  thence  tapering  to  i-6th  of  the 
diameter.  The  bcft  way  to  fix  the  piercer  in  the  cylin¬ 
der,  is  to  make  that  part  below  the  nipple  long  enougli 
to  go  quite  through  the  foot,  and  rivet  at  bottom. 

Fig.  7.  is  a  former  or  roller  for  the  cafes,  whofe  length 
from  the  handle  is  74  diameters,  and  its  diameter 
2»3ds  of  the  bore.  Fig.  8.  the  end  of  the  former, 
which  is  of  the  fame  thicknefs,  and  1  diameter  and 
2»3ds  long  ;  the  fmall  part,  which  fits  into  the  hole  in 
the  end  of  the  roller  when  thecafe  is  pinching,  is  i-6th 
and  4  of  the  moulds  diameter  thick.  Fig.  9.  the  in  ft 
drift,  which  muft  be  6  diameters  from  the  handle  ;  and 
this,  as  well  as  all  other  rammers,  muft  be  a  little  thin¬ 
ner  than  the  former,  to  prevent  the  facking  of  the  pa-  * 
per  when  you  are  driving  in  the  charge.  In  the  end 
of  this  rammer  is  a  hole  to  fit  over  the  piercer :  the 
line  K  marked  on  this  is  2  diameters  and  i-3d  from 
the  handle  ;  fo  that,  when  you  are  filling  the  rocket, 
this  line  appears  at  top  of  the  cafe  :  you  muft  then  take 
the  2d  rammer  (fig.  10.)  wdiich  from  .the  handle  is  4 
4  S  2  diameter^ 


* 


Of  MouMs,  diameters,  and  the  hole  for  the  piercer  is  i  i  diameter 
Cafes  Mix-jong^  i  j .  is  the  ffiort  and  folid  drift  which  you 

jnents  &c!  u^e  w^len  You  have  the  ca^e  as  high  as  ^ie  toP 
k— —  the  piercer. 

Rammers  mutt  have  a  collar  of  brafs  at  the  bottom, 
to  keep  the  wood  from  fpreading  or  fplitting,  and  the 
.  fame  proportion  muff  be  given  to  all  moulds,  from  I  oz. 
to  6  lb.  We  mentioned  nothing  concerning  the  handles 
of  the  rammers  ;  however,  if  their  diameter  be  equal 
to  the  bore  of  the  mould,  and  t  diameters  long,  it  will 
be  a  very  good  proportion  :  but  the  ffiorter  you  can 
ufe  them,  the  better  ;  for  the  longer  the  drift,  the  lefs 
will  be  the  preffure  on  the  compolition  by  the  blow  gi¬ 
ven  with  the  mallet. 


JDimenJtons  for  Rocket  Moulds ,  if  the  Rockets  are  rammed 
folid. 


Weight 

Length  of  the'Interi or  diameter 

Height  of 

of  rock¬ 

moulds  without 

of  the  moulds. 

the  nipples. 

ets. 

their  feet. 

lb.  oz. 

Inches. 

Inches. 

Inches. 

6  0 

34>7  ' 

3,5 

M 

4  0 

38,6 

2,9 

*,4 

2  0 

!3»3J 

2,1 

1,0 

1  0 

ia.25 

U7 

0,85 

0  8 

IO,I2J 

1,333,  &c. 

0,6 

0  4 

7>75 

1,125 

o,5 

0  2 

6,2 

0,9 

o,45 

0  1 

4,9 

0,7 

°,35 

0  4 

3,9 

°,55 

0,25 

6  drams 

3,5 

°,5 

0,225 

4  drams 

z,* 

°,3 

0,2 

The  diameter  of  the  nipple  mull  always  be  equal  to 
that  of  the  former. 

The  thicknefs  of  the  moulds  is  omitted,  being  very 
immaterial,  provided  they  are  fubftantial  and  ftrong. 

Our  author  advifes  thofe  who  make  rockets  for  pri¬ 
vate  amufement,  not  to  ram  them  folid ;  for  it  requires 
a  very  ffiilful  hand,  and  an  expenfive  apparatus  for 
boring  them,  which  will  be  ffiown  hereafter.  Driving 
of  rockets  folid  is  the  moll  expeditious  method,  but 
not  fo  certain  as  ramming  them  over  a  piercer. 

41.  Moulds  for  Wheel-cafes  or  Serpents . 

Fig.  12 .  reprefents  a  mould,  in  which  the  cafes  are 
drove  folid;  L  the  nipple  (a),  with  a  point  (r)  at  top, 
which,  when  the  cafe  is  filling,  ferves  to  flop  the 
neck,  and  prevent  the  compofition  from  falling  out, 
which  without  this  point  it  would  do  ;  and,  in  confe- 
quence,  the  air  would  get  into  the  vacancy  in  the 
charge,  and  at  the  time  of  firing  •  caufe  the  cafe  to 
burft.  Thefe  fort  of  moulds  are  made  of  any  length 
or  diameter,  according  as  the  cafes  are  required  ;  but 
the  diameter  of  the  rollers  mull  be  equal  to  half  the 
bore,  and  the  rammers  made  quite  folid. 

42.  To  roll  Rocket  and  other  Cafes. 

Sky-rocket  cafes  are  to  be  made  61  of  their  exte¬ 
rior  diameter  long ;  and  all  other  cafes  that  are  to  be 


Sed.  If, 

filled  in  moulds  mull  be  as  long  as  the  moulds,  within  of  Moulds, 
half  its  interior  diameter.  ^  afes,  Mix- 

Rocket  cafes,  from  the  fmallell  to  4  or  6  lb.  are  ^^n^ru' 
generally  made  of  the  llrongell  fort  of  cartridge  pa-  c] 

per,  and  rolled  dry  ;  but  the  large  fort  are  made  of 
palled  palleboard.  As  it  is  very  difficult  to  roll  the 
ends  of  the  cafes  quite  even,  the  hell  way  will  be  to 
keep  a  pattern  of  the  paper  for  the  different  forts  of 
cafes ;  which  pattern  ffiould  be  fomewhat  longer  than 
the  cafe  it  is  defigned  for,  and  on  it  marked  the  num¬ 
ber  of  ffieets  required,  which  will  prevent  any  paper 
being  cut  to  walte.  Having  cut  your  papers  of  a  pro¬ 
per  fize,  and  the  lall  ffieet  for  each  cafe  with  a  Hope  at 
one  end,  fo  that  when  the  cafes  are  rolled  it  may  form 
a  fpiral  line  round  the  outfide,  and  that  this  Hope  may 
always  be  the  fame,  let  the  pattern  be  fo  cut  for  a 
guide.  Before  you  begin  to  roll,  fold  down  one  end  of 
the  firll  fileet,  fo  far  that  the  fold  will  go  2  or  3  times 
round  the  former  :  then,  on  the  double  edge,  lay  the 
former  with  its  handle  off  the  table  ;  and  when  yon 
have  rolled  on  the  paper  within  2  or  3  turns,  lay 
the  next  ffieet  on  that  part  which  is  loofe,  and  roll  it 
all  on. 

Having  thus  done,  you  mull  have  a  fmooth  board, 
abqnt  20  inches  long,  and  equal  in  breadth  to  the 
length  of  the  cafe.  In  the  middle  of  this  board  mull 
be  a  handle  placed  lengthwife.  Under  this  board  lay 
your' cafe,  and  let  one  end  of  the  board  lie  on  the 
table  ;  then  prefs  hard  on  it,  -and  puffi  it  forwards, 
which  will  roll  the  paper  very  tight;  do  this  three  or  four 
times  before  you  roll  on  any  more  paper.  This  mull 
be  repeated  every  other  ffieet  of  paper,  till  the  cafe  is 
thick  enough  ;  but  if  the  rolling  board  be  drawn  back¬ 
wards,  it  will  loofen  the  paper;  you  are  to  ohferve,  when 
you  roll  on  the  lafl  ffieet,  that  the  point  of  the  Hope 
be  placed  at  the  fmall  end  of  the  roller.  Having  rolled 
your  cafe  to  fit  the  mould,  puffi  in  the  fmall  end  of  the 
former  F,  about  1  diameter  from  the  end  of  the  cafe, 
and  put  in  the  end-piece  within  a  little  diftance  of 
the  former ;  then  give  the  pinching  cord  one  turn 
round  the  cafe,  between  the  former  and  the  end-piece ; 
at  firll  pull  eafy,  and  keep  moving  the  cafe,  which 
will  make  the  neck  fmooth,  and  without  large  wrinkles. 

When  the  cafes  are  hard  to  choak,  let  each  ffieet  of 
paper  (except  the  firll  and  laft,  in  that  part  where  the 
neck  is  formed)  be  a  little  moiltened  with  water  :  im¬ 
mediately  after  you  have  ft  ruck  the  concave  ftroke, 
bind  the  neck  of  the*  cafe  round  with  fmall  twine,  which 
mull  not  be  tied  in  a  knot,  but  fattened  with  two  or 
three  hitches. 

Having  thus  pinched  and  tied  the  cafe  fo  as  not  to 
give  way,  put  it  into  the  mould  without  its  foot,  and 
with  a  mallet  drive  the  former  hard  on  the  end-piece, 
which  will  force  the  neck  clofe  and  fmooth.  This  done, 
cut  the  cafe  to  its  proper  length,  allowing  from  the 
neck  to  the  edge  of  the  mouth  half  a  diameter,  which 
is  equal  to  the  height  of  the  nipple  ;  then  take  out 
the  former,  and  drive  the  cafe  over  the  piercer  with 
the  long  rammer,  and  the  vent  will  be  of  a  proper  fize. 
Wheel-cafes  mutt  be  drove  on  a  nipple  with  a  point  to 
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(a)  The  nipple  and  cylinders  to  bear  the  fame  proportion  as  thofe  for  rockets. 

(  r)  A  round  bit  of  brafs,  equal  in  length  to  the  neck  of  the  cafe,  and  fi&t  at  the  ton. 
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clofe  the  neck,  wvl  nuke  the  vent  of  the  fize  required; 
which,  in  rnuft  cafes,  is  generally  -J  of  their  interior 
diameter.  As  it  is  very  often  difficult,  when  the  cafes 
are  rolled,  to  draw  the  roller  out,  you  ir.ay  make  a 
hole  through  the  handle,  and  put  in  it  a  fmall  iron  pin, 
by  which  you  may  eafily  turn  the  former  round  arid 
pull  it  out.  Fig.  17.  (hows  the  method  of  pinching 
cafes  ;  P  a  treddle,  which,  when  prefled  hard  with  the 
foot,  will  draw  the  cord  tight,  and  force  the  neck  as 
clofe  as  you  pieale  ;  (Va  fmall  wheel  or  pulley,  with  a 
groove  round  it  for  the  cord  to  run  in. 

Cafes  are  commonly  rolled  wet,  for  wheels  and  fix¬ 
ed  pieces  ;  and  when  they  are  required  to  contain  a 
great  length  of  charge,  the  method  of  making  thofe 
cafes  is  thus:  Your  paper  muft  be  cut  as  ufual,  only 
the  laft  fhect  mull  not  be  cut  with  a  hope  :  having 
your  paper  ready,  pafte  each  (beet  on  one  fide  ;  then 
fold  down  the  firft  fheet  as  before  di reeded  :  but  be 
careful  that  the  pafte  do  not  touch  the  upper  part  of 
the  fold ;  for  if  the  roller  be  wetted,  it  will  tear  the 
paper  in  drawing  it  out.  In  palling  the  laft  fheet,  ob¬ 
serve  not  to  wet  the  lull  turn  or  two  in  that  part  where 
it  is  to  be  pinched;  for  if  that  part  be  damp,  the  pinch- 
ing  cord  will  flick  to  it,  and  tear  the  paper ;  therefore, 
when  you  choak  thofe  cafes,  roll  a  bit  of  dry  paper 
once  round  the  cafe,  before  you  put  on  the  pinching 
cord  ;  but  this  bit  of  paper  mufl  be  taken  off  after  the 
cafe  is  choaked.  The  rolling  board,  and  all  other  me¬ 
thods,  accoi  ding  to  the  former  directions  for  the  rolling 
and  pinching  of  cafes,  mufl  be  ufed  to  thefe  as  well  as 
all  other  cafes. 

43.  To  make  Tour  HI  ion  Cafes. 

Thofe  fort  of  cafes  are  generally  made  about  8  dia¬ 
meters  long ;  but  if  very  large,  7  will  be  fufficient  : 
tourbillons  will  anfwer  very  well  from  4  oz.  to  2  lb. 
but  when  larger  there  is  no  certainty.  The  cafes  ate 
b.cfl  rolled  wet  with  .pafle,  and  the  laft  fheet  mufl  have 
a  flraight  edge,  fo  that  the  cafe  may  be  all  of  a  thicke¬ 
ners  :  when  you  have  rolled  your  cafes  after  the  man¬ 
ner  of  w  heel-cafes,  pinch  them  at  one  end  quite  clofe  ; 
then  with  the  rammer  drive  the  ends  down  flat,  and 
afterwards  ram  in  about  I  -3d  of  a  diameter  of  dried 
clay.  The  diameter  of  the  former  for  thefe  cafes  muft 
be  the  fame  as  for  fky-rockets. 

N.  B.  Tourbillons  are  to  be  rammed  in  moulds 
without  a  nipple,  or  in  a  mould  without  its  foot. 

44.  Balloon  Cafes ,  or  Paper  Shells. 

Firft,  you  mufl  have  an  oval  former  turned  of 
fmooth  wood ;  then  pafte  a  quantity  of  brown  or  car¬ 
tridge  paper,  and  let  it  lie  till  the  pafte  has  quite 
foaked  through  ;  this  done,  rub  the  former  with  foap 
or  greafe,  to  prevent  the  paper  from  flicking  to  it  ; 
then  lay  the  paper  on  in  fmall  flips,  till  yon  have  made 
it  I -3d  of  the  thicknefs  of  the  (hell  intended.  Having 
thus  done,  fet  it  to  dry  ;  and  when  dry,  cut  it  round 
the  middle,  and  the  two  halves  will  cafily  come  oft :  but 
obferve,  when  you  cut,  to  leave  about  x  inch  not  cut, 
which  will  make  the  halves  join  much  better  than  if 
quite  feparated.  When  you  have  fome  ready  to  join, 
place  the  halves  even  together,  pafte  a  flip  of  paper 
round  the  opening  to  liold  them  together,  and  let  that 
dry  ;  then  lay  on  paper  all  over  as  before,  everywhere 
equal,  excepting  that  end  which  goes  downwards  in 
the  mortar,  which  may  be  a  little  thicker  than  the 
reft;  for  that  part  which  receives  the  blow  from -the 
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powder  in  the  chamber  of  the  mortar  confequently  re- Of  Moulds, 
quires  the  greatefl  ilrength.  When  the  fhell  is  thorough- 
ly  dry,  burn  a  round  vent  at  top,  with  fquare  iron,  men’ts 
large  enough  for  the  fuze  :  this  method  will  do  for  bal-  — — > 
loons  from  4  inches  2-5ths,  to  8  inches  diameter;  but  - 
if  they  arc  larger,  or  required  to  be  thrown  a  great 
height,  let  the  firft  fhell  be  turned  of  elm,  inflead  of 
being  made  of  paper. 

For  a  balloon  of  4  inches  2-rths,  let  the  former  be 

3  inches  J-8th  diameter,  and  5 1-  inches  long.  For  a 
balloon  of  5!  inches,  the  diameter  of  the  former  muft  be 

4  inches,  and  8  inches  long.  For  a  balloon  of  8  inches, 
let  the  diameter  of  the  former  be  5  inches  and  X5-i6ths, 
and  1  i  inches  7*8ths  long.  For  a  xo-inch  balloon,  let 
the  former  be  7  inches  3~i6ths  diameter,  and  14*-  inch¬ 
es  long.  The  thicknefs  of  a  fhell  for  a  balloon  of  4 
inches  2-5 ths,  muft  be  inch.  For  a  balloon  of  5 
inches,  let  the  thicknefs  of  the  paper  be  y-8ths  of  an 
inch.  For  an  8-inch  balloon,  7-8.ths  of  an  inch.  And 
for  a  10-inch  balloon,  let  the  fhell  be  1  inch  i-8th 
thick.  • 

Shells  that  are  deligned  for  ftars  only,  may  be  made 
quite  round,  and  the  thinner  they  are  at  the  opening, 
the  better ;  for  if  they  are  too  ftrong,  the  liars  are 
apt  to  break  at  the  burfting  of  the  fhell :  when  you  are 
making  the  fhell,  make  ufe  of  a  pair  of  calibres,  or  a 
round  gage,  fo  that  you  may  not  lay  the  paper  thick¬ 
er  in  one  place  than  another  ;  and  alfo  to  know  when 
the  fhell  is  of  a  proper  thicknefs.  Balloons  mufl  al¬ 
ways  be  made  to  go  eafy  into  the  mortars. 

Cafes  for  illumination  Portfire /.  Thefe  muft  be  made 
very  thin  of  paper,  and  rolled  on  formers,  from  2  to 
5-8ths  of  an  inch  diameter,  and  from  2  to  6  inches 
long  :  they  are  pinched  clofe  at  one  end,  and  left  open 
at  the  other.  When  you  fill  them,  put  in  but  a  little 
compofition  at  a  time,  and  ram  it  in  Lightly,  fo  as  not 
to  break  the  cafe :  3  or  4  rounds  of  paper,  with 
the  laft  round  pafted,  will  be  ftrong  enough  for  thefe 
cafes.  x 

Cafes  and  moulds  for  common  Portfires .  Common  port¬ 
fires  are  intended  purpofely  to  fire  the  works,  their 
lire  being  very  flow,  and  the  heat  of  the  flame  fo'in- 
tenfe,  that,  if  applied  to  rockets,  leaders,  &c.  it  will  fire 
them  immediately.  Port-fires  may  be  made  of  any  length, 
but  are  feldom  made  more  than  2  r  inches  long :  the 
interior  diameter  of  port-ftre  moulds  fliould  be  1  o- 1 6ths 
of  an  inch,  and  the  diameter  of  the  former  4  an  inch. 

The  cafes  rnuft  be  rolled  wet  with  pafte,  and  one  end 
pinched,  or  folded  down.  The  moulds  fliould  be  made 
of  brafs,  and  to  take  in  two  pieces  lengthwife;  when  the 
cafe  is  in  the  two  iides,  they  are  held  together  by  brafs 
rings,  or  hoops,  which  are  mad$  to  fit  over  the  txit- 
fide.  The  bore  of  the  mould  mufl  not  be  made  quite 
through,  fo  that  there  will  be  no  occafion  for  a  foot. 

Thofe  port-fires,  when  ufed,  ‘are  held  in  copper  foc- 
kets,  fixed  on  the  end  .of  a  long  flick  :  tliele  lockets 
are  made  like  port-crayons,  only  with  a  ferew  inflead 
of  $  ring.  .  _ 

4  5.  Of  mixing  the  Compofitions . 

The  perfprmance  of  the  principal  part  of  ft  re-wo  rks 
depends  much  on  the  compofitions  being  well  mixed  ; 
therefore  greet  care  muft  be  taken  in  this  part  of  the^ 
work,  particularly  for  the  compofition  for  fky-rockets. 

When  you  have  4. or  5  pounds  of  ingredients  to  mix5> 
which  is  a  fufficient  quantity  at  a  time  {for  a  larger 

proportion 
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Of  lVTouM?,  proportion  will  not  do  To  .well),  firft  put  the  different 
tnr^Iofln^  ^ngre^ents  together  ;  then  work  them  about  with  your 
mt nes  &c.~ hands,  till  you  think  they  are  pretty  well  incorporated; 

*  after  which  put  them  into  a  lawn  fieve  with  a  receiver 
And  top  to  it ;  and  if,  after  It  is  fifted,  any  remains  that 
will  not  pafs  through  the  fieve,  grind  it  again  till  fine 
enough  ;  and  if  it  be  twice  fifted,  it  will  not  be  amifs  ; 
but  the  compofitions  for  wheels  and  common  works  are 
not  fo  material,  nor  need  be  fo  fine.  But  in  all  fixed 
works,  from  which  the  fire  is  to  play  regular,  the  in¬ 
gredient  mull  be  very  fine,  and  great  care  taken  in 
mixing  them  well  together  ;  and  obferve,  that  in  all 
compofitions  Wherein  are  Heel  or  iron  filings,  the  hands 
mull  not  touch ;  nor  will  any  tVorks  which  have  iron 
or  fleel  in  their  charge  keep  long  in  damp  weather,  un- 
lefs  properly  prepared,  according  to  the  following  di¬ 
re  dlions. 

46.  To  preferve  Steel  or  Iron  filings  - 

It  fometimes  may  happen,  that  fire -works  may  be 
required  to  be  kept  a  long  time,  or  fent  abroad  ;  nei¬ 
ther  of  which  could  be  done  with  brilliant  fires,  if 
made  with  filings  unprepared ;  for  this  reafon,  that  the 
faltpetre  being  of  a  damp  nature,  it  caufe?  the  iron  to 
ruft  ;  the  confequence  of  which  is,  that  when  the 
works  are  fired,  there  will  appear  but  very  few  bril¬ 
liant  fparks,  bilt  inllead  of  them  a  number  of  red  and 
droffy  fparks ;  and  befides,  the  charge  jvill  be  fo 
much  weakened,  that  if  this  was  to  happen  to  wheels, 
the  fire  will  hardly  be  llrong  enough  to  force  them 
round.  But  to  prevent  fuch  accidents,  prepare  your 
filings  thus  :  Melt  in  a  glazed  earthen  pan  fome  brim- 
ilone  over  a  flow  fire,  and  when  melted  throw  in  fome 
filings ;  which  keep  flirrirtg  about  till  they  are  cover¬ 
ed  with  brimllone  :  this  you  muft  do  while  it  is  on 
the  fire  ;  then  take  it  off,  and  ftir  it  very  quick  till 
cold,  when  you  mufl  roll  it  on  a  hoard  with  a  wooden 
roller,  till  you  haVe  broke  it  as  fine  as  coin  powder ; 
after  which  fift  from  it  as  much  of  the  brimflone  as 
you  can.  There  is  another  method  of  preparing  fi¬ 
lings,  fo  as  to  keep  2  or  3  months  in  winter ;  this  may 
be  done  by  rubbing  them  between  the  ftrongefl  fort,  of 
brown  papery  Which  before  has  been  moiflened  with 
lintfecd  oil. 

N.  B.  If  the  vbrfinftone  fhould  take  fire,  you  may 
put  it  out,  by  covering  the  part  cldfe  at  top  :  it  is  not 
of  much  fignification  what  quantity  of  brimfloile  you 
life,  fo  that  there  is  enough  to  give  each  grain  of  iron 
a  coat ;  but  as  much  as  will  cover  the  bottom  of  a 
pan  of  about  1  foot  diameter,  will  do  for  5  °r  6  pound 
of  filings,  or  call-iron  for  gerbes. 

47.  To  drive  or  ram  Sky-rockets ,  &c. 

Rockets  drove  over  a  piercer  mull,  not  have  fo 

much  compofition  put  in  them  at  a  time  as  when 
drove  folid;  for  the  piercer,  taking  up  great  part  of 
the  bore  of  the  cafe,  would  caufe  the  rammer  to  rife 
too  high  ;  fo  that  the  preflure  of  it  would  not  be  fo 
great  on  the  compofition,  nor  would  it  be  drove  every¬ 
where  equal.  To  prevent  this,  obferve  the  follow* 
Ing  rule  ;  That  for  thofe  rockets  which  are  rammed 
over  a  piercer,  let  the  ladle  (c)  hold  as  much  compofi- 
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tion  as,  when  drove,  will  raife  the  drift  \  the  interior  Of  Monk 
diameter  of  the  cafe,  and  for  thofe  drove  folid  to  con- 
tain  as  much  as  will  raife  it  f  the  exterior  diameter  of  ^ntsVc 
th£  cafe  ;  ladles  are  generally  m&de  to  go  eafy  in  the  ^ 
cafe,  and  the  length  of  the  fcoop  about  It  of  its  own 
diameter. 

The  change  of  rockets  mull  always' be  drove  1  dia-* 
meter  above  the  piercer,  and  on  it  mufl  be  rammed 
I -3d  of  a  diameter  of  clay;  through  the  middle  of 
which  bore  a  fmall  hole  to  the  compofition,  that,  when 
the  charge  is  burnt  to  the  top,  it  may  communicate  its 
fire,  through  the  hole,  to  the  liars  in  the  head.  Great 
Care  mull  be  taken  to  ftrike  with  the  mallet,  and  with 
an  equal  force,  the  fame  number  of  llrokes  to  each  ladle- 
full  of  charge  ;  othenvife  the  rockets  will  not  rife  with  •* 
an  uniform  motion,  nor  will  the  compofition  burn  equal 
and  regular :  for  which  reafon  they  cannot  carry  a  pro¬ 
per  tail;  for  it  will  break  before  the  rocket  has  got  half 
way  up,  inllead  of  reaching  from  the  ground  to  the  top, 
where  the  rocket  breaks  and  difperfes  the  liars,  rains, 
or  whatever  is  contained  in  the  head.  When  you 
are  ramming,  keep  the  drift  conllantly  turning  or 
moving  ;  and  when  you  ufe  the  hollow  rammers,  knock 
out  of  them  the  compofition  now  and  then,  or  the 
piercer  will  fplit  them.  To  a  rocket  of  4  oz.  give 
to  each  ladle-full  of  charge  1 6  llrokes ;  to  a  rocket  of 
1  lb.  28  ;  to  a  2 -pounder,  36  ;  to  a  4-pounder,  42  ; 
and  to  a  6-pounder,  56 :  but  rockets  of  a  larger  fort 
cannot  be  drove  well  by  hand,  but  mull  be  rammed 
with  a  machine  made  in  the  fame  manner  as  thofe  for 
driving  piles. 

The  method  of  ramming  of  wheel-cafes,  or  any  other 
fort,  irt  which  the  charge  is  drove  folid,  is  much  the 
fame  As  fky-rockets ;  for  the  fame  proportion  may  be 
obferved  in  the  ladle,  and  the  fame  number  of  llrokes 
given,  according  to  their  diameters,  all  cafes  being  di- 
llinguilhed  by  their  diameters.  In  this  manner,  a  cafe, 
whofe  bore  is  equal  to  a  rocket  of  4  oz.  is  called  a 
4-oz.  cafe,  and  that  which  is  equal  to  an  8-oz  rocket 
an  8-oz.  cafe,  and  fo  on,  according  to  the  different 
rockets. 

'  Having  taught  the  method  of  ramming  cafes  in 
moulds,  we  lhall  here  fay  fomething  concerning  thofe 
filled  without  moulds ;  which  method,  for  llrong  palled 
cafes,  will  do  extremely  well,  and  fave  the  expence  of 
making  fo  many  moulds.  The  reader  mull  here  ol> 
ferve,  when  he  fills  any  fort  of  cafes,  to  place  the  mould 
on  a  perpendicular  block  of  wood,  and  not  on  any  place 
that  is  hollow  ;  for  we  have  found  by  experience,  that 
when  cafes  were  Cammed  on  driving  benches,  which 
were  formerly  ufed,  the  works  frequently  mifearried, 
on  account  of  the  hollow  refinance  of  the  benches, 
which  oft  jarred  and  loofened  the  charge  in  the  cafes ; 
but  this  accident  never  happens  when  the  driving  blocks 
are  ufed  (d). 

When  cafes  Are  to  be  filled  without  moulds,  pro¬ 
ceed  thus.  Have  fome  nipples  made  of  brafs  or  iron, 
of  feveral  forts  and  fizes,  in  proportion  to  the  cafes, 
and  to  ferew  or  fix  in  the  top  of  the  driving  block  ; 
when  you  have  fixed  in  a  nipple,  make,  at  about  i-*- 

inch 


(c)  A  copper  fcoop  with  a  wooden  handle. 

(d)  A  piece  of  hard  wood  in  the  form  of  an  anvil  block. 


ments,  < 
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Of  Moulds  inch  from  it,  a  fquare  hole  in  the  block,  6  inches  deep 
Cafes,  Mix-and  x  inch  diameter;  then  have  a  piece  of  wood,  6  inch- 
ture’  es  longer  than  the  cafe  intended  to  be  filled,  and  2  inches 
fquare  ;  on  one  fide  of  it  cut  a  groove  almoft  the  length 
of  the  cafe,  whofe  breadth  and  depth  muft  be  fuflicient 
to  cover  near  4-  the  cafe  ;  then  cut  the  other  end  to  fit 
the  hole  in  the  block,  but  take  care  to  cut  it  fo  that 
the  groove  may  be  of  a  proper  diftance  from  the  nipple; 
tins  half  mould  being  made  and  fixed  tight  in  the  block, 
cut,  in  another  piece  of  wood  nearly  of  the  fame  length 
as  the  cafe,  a  groove  of  the  fame  dimenfions  as  that  in 
the  fixed  piece  ;  then  put  the  cafe  on  the  nipple,  and 
with  a  cord  tie  it  and  the  2  half-moulds  together,  and 
your  cafe  will  be  ready  for  filling. 

The  dimenlions  of  the  above -deferibed  half-moulds 
are  proportionable  for  cafes  of  8  ounces ;  but  notice 
muft  be  taken,  that  they  differ  in  fize  in  proportion  to 
the  cafes. 

Note,  The  clay,  mentioned  in  this  article,  muft  be 
prepared  after  this  manner  :  Get  fome  clay,  in  which 
there  is  no  ftones  nor  fand,  and  bake  it  in  an  oven  till 
quite  dry  ;  then  take  it  out  and  beat  it  to  a  powder,  and 
afterwards  lift  it  through  a  common  hair-fieve,  and  it 
will  be  fit  for  ufe. 

48.  Proportion  of  Mallets . , 

The  beft  wood  for  mallets  is  dry  beech.  If  a  perfon 
ufes  a  mallet  of  a  moderate  fize,  in  proportion  to  the 
rocket,  according  to  his  judgment,  and  if  the  rocket  fuc- 
ceeds,  he  may  depend  on  the  reft,  by  ufing  the  fame  mal¬ 
let  ;  yet  it  will  be  neceffary  that  cafes  of  different  forts  be 
drove  with  mallets  of  different  fizes. 

The  following  proportion  of  the  mallets  for  rockets 
of  any  fize,  from  1  oz,  to  6  lb.  may  be  obferved  ;  but 
as  rockets  are  feldom  made  lefs  than  1  oz.  or  larger 
than  6  lb.  we  fhall  leave  the  management  of  them  to 
the  curious  ;  but  all  cafes  under  1  oz.  may  be  rammed 
with  an  oz.  rocket  mallet.  Your  mallets  will  It r ike 
more  folid,  by  having  their  handles  turned  out  of  the 
fame  piece  as  the  head,  and  made  in  a  cylindrical  form. 
Let  their  dimenfions  be  worked  by  the  diameters  of  the 
rockets  :  for  example  ;  let  the  thieknefs  of  the  head  be 
3  diameters,  and  its  length  4,  and  the  length  of  the* 
handle  5  diameters,  whofe  thieknefs  muft  be  in  propor¬ 
tion  to  the  hand. 

49.  Proportion  of  Sky-rockets,  and  manner  of  heading 
them . 

Fig.  13.  reprefents  a  rocket .  complete  without  its 
flick,  whofe  length  from  the  neck  is  5  diameters  i-6th ; 
the  cafes  fho.uld  always  be  cut  to  this  length  after  they 
are  filled.  M  is  the  head,  which  is  2  diameters  high, 
and  1  diameter  i-6th  \  in  breadth ;  N  the  cone  or  cap, 
whofe  perpendicular  height  muft  be  1  diameter  i-3d. 
Fig.  14.  the  collar  to  which  the  bead  is  fixed  :  this  is 
turned  out  of  deal  or  any  light  wood,*  and  its  exterior 
diameter  muft  be  equal  to  the  interior  diameter  of  the 
head;  i-6th  will  be  fuflicient  for  its  thieknefs,  and 
round  the  outfide  edge  muft  be  a  groove  ;  the  interior 
diameter  of  the  collar  muft  not  be  quite  fo  wide  a_s  the 
exterior  diameter  of  the  rocket :  when  this  is  to  be 
glued  on  the  rocket,  you  muft  cut  two  or  three  rounds  of 
paper  off  the  cafe,  which  will  make  a  fhoulder  for  it  to 
reft  upon.  Fig.  .15.  a  former  for  the  head  :  two  or  three 
rounds  of  paper  well  pafted  will  be  enough  for  the 
head,  which,  when  rolled,  put  the  collar  on  that  part 
of  the  former. marked  O,  which  muft  fit  the  infide  of 
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it;  then,  with  the  pinching  ^cord  pinch  the  bottom  of  Of  Moulds, 
the  head  into  the  groove,  and  tie  it  with  fir.all  twine.  Ca-res>  Mix- 
Fig.  16.  a  former  for  the  cone.  To  make  the  caps,  ments" &C1" 
cut  your  paper  in  round  pieces,  equal  in  diameter  to  — % 
twice  the  length  of  the  cone  you  intend  to  make ;  which 
pieces  being  cut  into  halves,  will  make  two  caps  each, 
without  wafting  any  paper ;  having  formed  the  caps, 
pafte  over  each  of  them  a  thin  white  paper,  which  muft 
be  a  little  longer  than  the  cone,  fo  as  to  projedl  about 
t  an  inch  below  the  bottom  :  this  projection  of  paper, 
being  notched  and  pafted,  ferves  to  fallen  the  cap  to 
the  head. 

When  you  load  the. heads  of  your  rockets,  with  ftars, 
rains,  ferpents,  crackers,  fcrolls,  or  any  thing  elfe,  ac¬ 
cording  to  your  fancy,  remember  always  to  put  1  ladle- 
full  of  meal-powder  into  each  head,  which  will  be  enough: 
to  burft  the  head,  and  difperfe  the  ftars,  or  whatever  it 
contains  :  when  the  heads  are  loaded  with  any  fort  of 
cafes,  let  their  mouths  be  placed  downwards  ;  and  after 
the  heads  are  filled,  pafte  on  the  top  of  them  a  piece 
of  paper,  before  you  put  on  the  caps.  As  the  fize 
of  the  ftars  often  differ,  it  would  be  needlefs  to  rive  an 
exaCl  number  for  each  rocket;  but  this  rule  may  be? 
obferved,  that  the  heads  may  be  nearly  filled  with  what¬ 
ever  they  are  loaded- 

50.  Decorations  for  Sky-rockets . 

Sky-rockets  bearing  the  pre-eminence  of  all  fire¬ 
works,  it  will  not  be  improper  to  treat  of  their  various 
kinds  of  decorations,  which  are  dire&ed  according  to 
fancy.  Some  are  headed  with  ftars  of  different  forts* 
fuch  as  tailed,  brilliant,  white,  blue,  and  yellow  ftars, 

&c. ;  fome  with  gold  and  filver  rain  ;  others  with  fer¬ 
pents,  crackers,  firefcrolls,  marrons ;  ,and  fome  with 
fmall  rockets,  and  many  other  devices,  as  the  maker 
pleafes. 


Dimenfions  and  polfe  of  Rocket  filch  s . 


Weight 
of  the 
rocket. 

Length  of 
the  ftick. 

Thieknefs 
at  top. 

Breadth 
at  top. 

Square  at 
bottom. 

Poife  from 
the  point  of 
the  cone. 

L.  oz. 

F. 

in. 

Inches. 

Inches. 

Inches. 

F. 

in. 

6  0 

H 

0 

1  >5 

1,3  5 

0,75 

4 

4  0 

12 

10 

1,25 

1,40 

0,625 

3 

9> 

2  0 

9 

4 

1,125 

1, 

0,525 

2 

9, 

1  0 

8 

2 

0,725 

0,80 

°>375 

2 

1, 

8-' 

6 

6 

o,5 

0,70 

0,25 

1 

10,5 

4 

S 

3 

0,3750 

0,55 

°>3  5 

1 

8,5' 

2 

4 

1 

0,3 

°>4 5  j 

0,15 

1 

3> 

1 

3 

6 

0,25 

0,35 

0,10 

11 

0, 

1 

■3 

2 

4 

0,125 

0,20  ; 

0,16 

8 

0, 

1 

% 

1 

1  of 

0,1 

0,15 

0,5 

5 

o,5 

The  laft  column  on  the  right,  in  the  above  table, 
expreffes  the  diftance  from  the  top  of  the  cone,  where 
the  Hick,  when  tied  on,  fhould  balance  the  rocket, 
fo  as  to  Hand  in  an  equilibrium  on  one’s  finger  or 
the  edge  of  a  knife.  The  beft  wood  for  the  fticks  is 
dry  deal,  made  thus.  When  you  have  cut  and  planed 
the  fticks-  according  to  the  dimenfions  given  in  the 
table,  cut,  on  one  of  the  fiat  fides  at  the  top,  a  groove 
the  length  of  the  rocket,  and  as  broad  as  the  flick  will 
allow  ;  then,  on  the  oppofite  flat  fide,  cut  two  notches 
for  the  cord,  which  ties  on  the  rocket,  to  lie  in  ;  one 
of  thefe  notches  muft'  be  near  the  top  of  the  flick, 
8  and 


(f 
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Of  Moulds, and  the  other  facing  the  neck  of  the  rockets;  the 

C*fVs  VU*-d|ftanoe  ketween  thefe  notches  may  ealily  be  known, 

‘  8?  r  *f°r  the  top  of  the  (lick  fhould  always  touch  the  head 
0f  the  rocket.  When  your  rockets  and  {ticks  are 
ready,  lay  the  rockets  in  the  grooves  in  the  (ticks, 
and  tie  them  on.  Thofe  who,  merely  for  curiofity, 
may  choofe  to  make  rockets  of  different  fizes,  from 
thofe  expreffed  in  the  table  of  dimenfions,  may  find 
the  length  of  their  (ticks,  by  making  them  for  rockets, 
from  i  07,..  to  i  lb.  60  diameters  of  the  rocket  long  ; 
and  for  rockets  above  i  lb.  50  or  52  diameters  will  be 
a  good  length ;  their  thicknefs  at  top  may  be  about 
4  a  diameter,  and  their  breadth  a  very  little  more  ; 
their  fquare  at  bottom  is  generally  equal  to  *-  the  thick- 
nefs  at  top.  But  although  the  dimenfioris  of  the 
(licks  be  very  nicely  obferved,  you  muff  depend  only 
on  their  balance  ;  for,  without  a  proper  counterpoise, 
your  rockets,  inftead  of  mounting  perpendicularly,  will 
take  an  oblique  dire&ion,  and  fall  to  the  ground  before 
they  are  burnt  out. 

^  1 .  Boring  Rockets  which  have  been  driven  folid \ 

Fig.  18.  represents  the  plan  of  an  apparatus,  or 
lathe,  for  boring  of  rockets.  A  the  large  wheel, 
which  turns  the  (mall  one  B,  that  works  the  rammer 
C  :  thefe  rammers  are  of  different  fizes  according  to 
the  rockets ;  they  muff  be  of  the  fame  diameter  as  the 
top  of  the  bore  intended;  and  continue  that  thicknefs 
a  little  longer  than  the  depth  of  the  bore  required, 
and  their  points  muff  be  like  that  of  an  augre  :  the 
thick  end  of  each  rammer  muff  be  made  fquare,  and 
all  of  the  fame  fize,  fo  as  to  fit  into  one  focket,  where¬ 
in  they  are  faffened  by  a  ferew  D.  E  the  guide 
for  the  rammer,  which  is  made  to  move  backwards 
and  forwards:  fo  that,  after  you  have  marked  the 
rammer  34  diameters  of  the  rocket  from  the  point, 
fet  the  guide,  allowing  for  the  thicknefs  of  the  fronts 
of  the  rocket  boxes,  and  the  neck  and  mouth  of  the 
rocket ;  fo  that  when  the  front  of  the  large  box  is 
clofe  to  the  guide,  the  rammer  may  not  go  too  far  tip 
the  charge.  F,  boxes  for  holding  the  rockets,  which 
are  made  fo  as  to  fit  one  in  another ;  their  (Ides  muff 
be  equal  in  thicknefs  to  the  difference  of  the  diame¬ 
ters  of  the  rockets,  and  their  interior  diameters  equal 
fro  the  exterior  diameters  of  the  rockets.  lo  pre\ent 
the  rocket’s  turning  round  while  boring,  a  piece  of 
wood  muff  be  placed  againft  the  end  of  the  box  in  the  in- 
fide,  and  preffed  againff  the  tail  of  the  rocket  ;  this 
will  alfo  hinder  the  rammer  from  forcing  the  rocket 
backwards.  G,  a  rocket  in  the  box.  II,  a  box  that 
Hides  under  the  rocket-boxes  to  receive  the  borings  for 
the  rockets,  which  Ml  through  holes  made  on  purpofe 
hi  the  boxes  ;  thefe  holes  muff  be  juft  under  the  mouth 
of  the  rocket,  one  in  each  box,  and  all  to  correfpond 
with  each  other. 

Fig.  19.  is  a  front  view  of  the  large  rocket-box. 
T,  arfiron  plate,  in  which  are  holes  of  different  fizes, 
through  which  the  rammer  paffes :  this  plate  is  fa- 
ftenecl  with  a  ferew  in  the  centre,  fo  that  when  you 
change  the  rammer,  you  turn  the  plate  round,  but 
always  let  the  hole  you  are  going  to  nfe  be  at  the 
bottom  :  the  fronts  of  the  other  boxes  muff  have  holes 
in  them  to  correfpond  with  thofe  in  the  plate.  K, 
the  lower  part  of  the  large  box  ;  which  is  made  to  fit 
the  inlide  of  the  lathe,  that  all  the  boxes  may  move 
-quite  iteady* 
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Fio-.  20.  is  a  perfpeftive  view  of  the  lathe,  E,  the  Of  Moulc  |  g 

a  aide  for  the  rammer,  which  is  fet  by  the  ferew  at Cares;  Mi  i  9 
p  '  ture,lnltr  :  h 

bottom.  #  .  ments&i  j 

Fig.  21.  A  view  of  the  front  of  the  guide  facing  the  ^ 

rammer.  M,  an  iron  plate,  of  the  fame  dimenfions  1 

as  that  on  the  front  of  the  box,  and  placed  in  the  fame 
direction,  and  alfo  to  turn  on  a  ferew  in  the  centre. 

N,  the  rocket-box  which  Hides  backwards  and  for¬ 
wards  :  when  you  have  fixed  a  rocket  in  the  box, 
pufli  it  forwards  againff  the  rammer  ;  and  when  you 
think  the  fcoop  of  the  rammer  is  full,  draw  the  box 
back,  and  knock  out  the  compofitiou :  this. you  muff 
do  till  the  rocket  is  bored,  or  it  will  be  in  danger 
of  taking  fire ;  and  if  you  bore  in  a  hurry,  wet  the 
end  of  the  rammer  now  and  then  with  oil  to  keep 
it  cool. 

Having  bored  a  number  of  rockets,  you  muff  have 
taps  of  different  forts  according  to  the  rockets.  Thefe 
taps  are  a  little  longer  than  the  bore  :  but  vyhen  you  ufe 
them,  mark  them  3!  diameters  from  the  point,  allowing 
for  the  thicknefs  of  the  rocket’s  neck  ;  then,  holding 
the  rocket  in  one  hand,  you  tap  it  with  the  other.  One 
of  thefe  taps  is  reprefented  by  fig.  22.  .  They  are  made 
in  the  fame  proportion  as  the  fixed  piercers,  and  are 
hollowed  their  whole  length. 

5^.  Hand  Machine  ujld  for  boring  of  Rockets  injlead  of 
a  Lathe . 

Thefe  fort  of  machines  anfwer  very  well,  though 
not  fo  expeditious  as  the  lathes.  But  they  are  notfo  ex- 
penfive  to  make,  and  they  may  be  worked  by  one  man  ; 
whereas  the  lathe  will  require  three.  Fig.  23.  repre* 
fents  the  machine.  O,  the  rocket  boxes,  which  are 
to  be  fixed,  and  not  to  Hide  as  thofe  in  the  lathe..  PQ_ 
are  guides  for  the  rammers,  that  are  made  to  Hide  to¬ 
gether,  as  the  rammer  moves  forward  :  the  rammers  for 
thefe  forts  of  machines  muff  be  made  of  a  proper  length, 
allowing  for  the  thicknefs  of  the  front  of  the  boxes,  and 
the  length  of  the  mouth  and  neck  of  the  cafe  ;  011  the 
fquare  end  of  thefe  rammers  muff  be  a  round  (boulder 
of  iron,  to  turn  againft  the  outfide  of  the  guide  by 
which  means  the  guides  are  forced  forwards.  .  Iv,  the 
(lock  which  turns  the  rammer,  and  while  turning  muff 
be  preffed  towards  the  rocket  by  the  body  of  the  man 
who  works  it ;  all  the  rammers  are  to  be  made  to  fit 
one  (lock. 

T 0  make  large  Gerbes : 

Fig.  1.  reprefents  a  wooden  former;  fig.  2.  a  gerbe  Plate 
complete,  with  its  foot  or  (land.  The 'cafes  for  gerbes  ccccxx 
are  made  very  ftrong,  on  account  of  the  ftrength  of  the 
compofftion  ;  which,  when  fired,  comes  out  with  great 
velocity  :  therefore,  to  prevent  their  burfting,  the  paper 
fhould  be  palled,  and  the  cafes  made  as  thick  at  the  top 
as  al  the  bottom.  They  fhould  alfo  have  very  long 
necks,  for  this  reafon ;  firft,  that  the  particles  of  iron 
will  have  more  time  to  be  heated,  by  meeting  with 
greater  reiiftance  in  getting  out,  than  with  a  fhort 
neck,  which  would  be  burnt  too  wide  before  the 
charge  be  confumed,  and  fpoil  the  effe£l :  fecondl}, 
that  with  long  necks  the  liars  will  be  thrown  to  a  great 
height,  and  will  not  fall  before  they  are  fpent,  or 
fpread  too  much  ;  but,  when  made  to  perfe&ion,  will 
rife  and  fpread  in  fuch  a  manner  as  to  iorm  exactly  a 
wheat- (heaf. 

In  the  ramming  of  gerbes,  there  will  be  no  need  ot 
a  mould,  the  cafes  being  iufficiently  ftrong  to  fupport 
M  thenffelvefe. 
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Of  Moulds,  themfelves.  But  you  are  to  be  careful,  before  you  be 
Cafes,  Mix- g*n  ram>  to  have  a  piece  of  wood  made  to  fit  in  the 
ftruments,  nec^  »  f°r  **  this  he  not  done,  the  compofition  will 
S.c  tall  into  the  neck,  and  leave  a  vacancy  in  the  cafe, 

1  ' -v—" '  which  will  caufe  the  cafe  to  burft  fo  foon  as  the 

fire  arrives  at  the  vacancy.  You  mull  likewife  obferve, 
that  the  fir  11  ladle  of  charge,  or  fecond,  if  you  think 
proper,  be  of  fome  weak  compofition.  When  the  cafe 
is  filled,  take  out  the  piece  of  wood,  and  fill  the  neck 
with  fome  flow  charge.  Gerbes  are  generally  made 
about  6  diameters  long,  from  the  bottom  to  the  top 
of  the  neck  ;  their  bore  mult  be  l-yth  narrower  at  top 
than  at  bottom.  The  neck  S  is  i-6th  diameter  and  ^ 
long.  T,  a  wooden  foot  or  Hand,  on  which  the  gerbe 
is  fixed.  This  may  be  made  with  a  choak  or  cylinder 
4  or  5  inches  long  to  fit  the  infide  of  the  cafe,  or  with 
a  hole  in  it  to  put  in  the  gerbe  ;  both  thefe  methods 
will  anfwer  the  fame.  Gerbes  produce  a  molt  bril¬ 
liant  fire,  and  are  very  beautiful  when  a  number  of 
them  are  fixed  in  the  front  of  a  building  or  a  collection 
of  fireworks. 

N.  B.  Gerbes  are  made  by  their  diameters,  and  their 
cafes  at  bottom  £  thick.  The  method  of  finding  the 
interior  diameter  of  a  gerbe  is  thus  :  Suppofing  you 
would  have  the  exterior  diameter  of  the  cafe,  when  made, 
to  be  5  inches,  then,  by  taking  2>4ths  for  the  fides  of 
the  cafe,  there  will  remain  2\  inches  for  the  bore,  which 
will  be  a  very  good  fize.  Thefe  fort  of  gerbes  fhould 
be  rammed  veiy  hard. 

54.  Small  Gerbes ,  or  white  Fountains , 

May  be  made  of  4  oz.  8  oz.  or  1  lb.  cafes,  palled  and 
made  very  llrong,  of  what  length  you  pleafe  :  but, 
before  you  fill  them,  drive  in  clay  one  diameter  of  their 
orifice  high ;  and  when  you  have  filled  a  cafe,  bore 
a  vent  through  the  eentre  of  the  clay  to  the  com¬ 
pofition  :  the  common  proportion  will  do  for  the  vent, 
which  mull  be  primed  with  a  flow  charge.  Thefe 
fort  of  cafes,  without  the  clay,  may  be  filled  with  Chi- 
nefe  fire. 

Plate  55-  To  make  Pajleboard  and  Paper  Mortars . 

ccccxxix.  Fig.  3.  reprefents  a  former,  and  fig.  4.  an  elm  foot, 
for  the  mortar.  Fig.  5.  reprefents  a  mortar  complete  : 
thefe  mortars  are  bell  when  made  with  palleboard,  well 
palled  before  you  begin  ;  or,  inllead  of  palle,  you 
may  ufe  glue.  For  a  coehorn  mortar,  which  is  4  in¬ 
ches  2-5ths  diameter,  roll  the  palleboard  on  the  former 
1 -6th  of  its  diameter  thick  ;  and,  when  dry,  cut  one 
end  fmooth  and  even  ;  then  nail  and  glue  it  on  the  up¬ 
per  part  of  the  foot :  when  done,  cut  off  the  palle¬ 
board  at  top,  allowing  for  the  length  of  the  mortar  24- 
diameters  from  the  mouth  of  the  powder-chamber ; 
then  bind  the  mortar  round  with  a  llrong  cord  wetted 
with  glue.  U,  the  bottom  part  of  the  foot  1  diame¬ 
ter  2-3ds  broad,  and  1  diameter  high ;  and  that  part 
which  goes  into  the  mortar  is  2*3ds  of  its  diameter 
high.  W,  is  a  copper  chamber  for  powder,  made  in 
a  conical  form;  and  is  1.3d  of  the  diameter  wide,  14 
of  its  own  diameter  long.  In  the  centre  of  the  bot¬ 
tom  of  this  chamber,  make  a  fmall  hole  a  little  way 
down  the  foot ;  this  hole  mull  be  met  by  another  of 
the  fame  fize,  made  in  the  fide  of  the  foot,  as  is  Ihown 
in  the  figure.  If  thefe  holes  are  made  true,  and  a  cop¬ 
per  pipe  fitted  into  both,  the  mortar  when  loaded  will 
prime  itfelf ;  for  the  powder  will  naturally  fall  to  the 
bottom  of  the  firft  hole  ;  then  by  putting  a  bit  of 
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quick-match  in  the  fide  bole,  your  mortar  will  be  ready  Air- 
to  be  fired.  Lon« 

Mortars  of  5],  eight  and  ten  inches  diameter,  may 
be  made  of  paper  or  palleboard,  by  the  above  me¬ 
thod,  and  in  the  fame  proportion  ;  but  if  larger,  it 
will  be  bell  to  have  them  made  of  brafs.  Ar.  B.  The 
copper  chamber  mull  have  a  fmall  rim  round  its 
edge  with  holes  in  it,  for  fcrews  to  make  it  fail  in  the 
foot. 

Sect.  Ill,  To  load  Air-balloons ,  with  the  number 
of  Stars ,  Serpents ,  Snakes f  Rainfall s>  (be*  in 
Shells  of  each  nature * 

56.  Mortars  to  throw  Aigrettes ,  £f fc. 

When  you  fill  your  Ihells,  you  mull  firll  put  in  the 
ferpents,  rains,  itars,  & c.  or  whatever  they  are  coin- 
pofed  of ;  then  the  blowing  powder  ;  but  the  ihells 
mull  not  be  quite  filled.  All  tliofe  things  mull  be  put 
in  at  the  fuze  hole  ;  but  marrows  being  too  large  to  go 
in  at  the  fuze  hole,  mull  be  put  in  before  the  infide 
Ihell  be  joined.  When  the  Ihells  are  loaded,  glue  and 
drive  in' the  fuzes  veiy  tight.  For  a  coehorn  balloon, 
let  the  diameter  of  the  fuze  hole  be  -J-ths  of  an  inch  ; 
for  a  royal  balloon,  which  is  near  yF  inches  diameter, 
make  the  fuze  hole  1  inch  £th  diameter  ;  for  an  8-inch 
balloon,  1  inch  -j]ths  ;  and  for  a  10-inch  balloon,  X 
inch  ^ths. 

Air-balloons  are  divided  into  4  forts;  viz.  firll,  illu¬ 
minated  balloons  ;  fecond,  balloons  of  ferpents  ;  third, 
balloons  of  reports,  marrons,  and  crackers  ;  and  fourth, 
compound  balloons.  The  number  and  quantities  of  each 
article  for  the  different  Ihells  are  as  follow.  * 

Coehorn  balloon  illuminated . 

Meall  .  C  . 

Corn  ]  Powdei’  | 

Powder  for  the  mortar 

Length  of  the  fuze  compofition,  |ths  of  an  inch ; 

I  oz.  drove  or  rolled  liars,  as  many  as  will  nearly  fill 
the  Ihell. 

Coehorn  balloon  of  ferpents* 

Meal  1  if 

Corn]  P°wder  | 

Powder  for  the  mortar 

Length  of  the  fuze  compofition  i£ths  of  an  inch  ; 
half-ounce  cafes  drove  3  diameters,  and  bounced  3  dia¬ 
meters,  and  half-ounce  cafes  drove  2  diameters  and 
bounced  4,  of  each  an  equal  quantity,  and  as  many  of 
them  as  will  fit  in  eafily  placed  head  to  tail. 

Coehorn  balloons  of  crackers  and  reports , 

Meal!  ,  C  -  - 

Corn]  P°wder  l  . 

Powder  for  the  mortar 

Length  of  the  fuze  compofition  ^ths  of  an  inch.  Re¬ 
ports  4,  and  crackers  of  6  bounces  as  many  as  will  fill 
the  Ihell. 

Compound  coehorn  balloons .  oz.  dr. 

Corn  ^  P°"'dcr  {  .  ‘  '  .  * 

Powder  for  the  mortar 

Length  of  the  fuze  compofition  -J-Jths  of  an  inch  : 
i  ounce  cafes  drove  3!  diameters  and  bounced  2,  16  ; 
i  ounce  cafes  drove  4  diameters  and  not  bounced  1  o ; 
blue  llrung  liars,  ic;  rolled  liars,  as  many  as  will  com¬ 
plete  the  balloon. 

4  T 


oz. 

14 

Oy 

2 


OZ. 

1 


oz. 

2 


1  4 
o  1  z 

2  4. 


Royal 
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Air-bal¬ 
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Royal  balloons  illuminated. 

Coern}pOWder{  ■ 

Powder  for  the  mortar  -  ...  , 

Length  of  the  fuze  compofition  ifths  of  an  inch  ; 
2  ounce  ftrung  flars,  34 ;  rolled  liars,  as  many  as  the 
(hell  will  contain,  allowing  room  for  the  fuze. 

Royal  balloons  of  fcrpmts. 

Powder  for  the  mortar  - 

Length  of  the  fuze  compofition  1  inch  : 
cafes  drove  and  4  diameters,  and  bounced  2,  of  each 
an  equal  quantity,  fufficient  to  load  the  ihell* 

Royal  balloons  with  crackers  and  marram . 

&!}  -»"*■  {  -•  •' 

Powder  for  firing  the  mortar  -  - 

Length  of  the  fuze  compofition  4^ths  of  an  inch  ; 
reports  1  2,  and  completed  with  crackers  of  8  bouncers, 
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oz.  dr. 
1  8 

o  12 
s  O 


oz.  dr. 
1  o 
1  8 

3  8 
ounce- 


oz.  dr. 
1  8 

1  4 

3  0 
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Another  of  eight  inches . 
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cz.  dr.  Air-bal- 
2  g  loons,  &c» 


oz.  dr. 

1  5 

1  6 

3  12 

inch  :  i  ounce 
;  2  ounce  cafes 


oz.  dr. 
2  8 
1  4 

Q  o 


oz. 

3 
2 
1 2 


dr. 

4 

8 

8 


Compound  royal  balloons < 

Con!}p°wder{ 

Powder  for  the  mortar 

Length  of  the  fuze  compofition  i 
cafes  drove  and  bounced  2  diameters,  8  . 
filled  4ths  of  an  inch  with  liar  compofition,  and  bounced 
2  diameters,  8  ;  filver  rain-falls,  io  ;  2  ounce  tailed 
ftars,  16 ;  rolled  brilliant  ftars,  30.  If  thisllhould  not 
be  fufficient  to  load  the  Ihell,  you  may  complete  it  with 
gold  rain-falls. 

Eight-inch  balloons  illuminated . 

Con!}p°wder{ 

Powder  for  the  mortar  -  , 

Length  of  the  fuze  compofition  1  inch  -5th:  2  ounce 
drove  liars,  48  ;  2  ounce  cafes  drove  with  liar  compo¬ 
fition  -|ths  of  an  inch,  and  bounced  3  diameters,  1 2  ; 
and  the  balloon  completed  with  2  ounce  drove  brilliant 

liars.  ,  , 

Eight-inch  balloons  of  ferpents.  oz.  dr. 

Com}  POWde,  { 

Powder  for  the  mortar  -  .  *  9  b 

Length  of  the  fuze  compofition  1  inch  -ruths  :  2  oz. 
cafes  drove  ii  diameter  and  bounced  2,  and  1  ounce 
cafes  drove  2  diameters*and  bounced  2-L  °f  ^ach  an  equal 
quantity  fufficient  for  the  fhell.  t 

N.  B .  The  liar- compofition  drove  in  bounced  cales 
mull  be  managed  thus  :  Firft,  the  cafes  muft  be  pinch¬ 
ed  clofe  at  one  end,  then  the  corn-powder  put  in  for  a 
report,  and  the  cafe  pinched  again  clofe  to  the  powder, 
only  leaving  a  fmall  vent  for  the  liar  compofition,  which 
is  drove  at  top,  to  communicate  to  the  powder  at  the 

bounce  end.  .  „  , 

Compound  eight-inch  balloons •  oz.  dr. 

Com}  P°Wder  {  *’  * 

Powder  for  the  mortar  -  '  9  4 

Length  of  the  fuze  compofition  -gth  :  4  ounce  calcs 
drove  with  ftar  compofition  |ths  of  an  inch,  and  boun¬ 
ced  3  diameters,  16  ;  2  ounce  tailed  liars,  16;  2  ounce 
drove  brilliant  ftars,  12  ;  lilver  rain-falls,  20  1  ounce 

drove  blue  ftars,  20  ;  and  1  ounce  cafes  drove  and  boun¬ 
ced  2  diameters,  as  many  as  will  fill  the  Ihell. 


inch  : 
:rs,  1 6. 


oz.  dr. 

3  0 
3  2 

13 


Meal  1  ,  f 

Coni 3  Powder  {  .  .  .  ,  I2 

Powder  for  the  mortar  -  -  9  4 

Length  of  the  fuze  compofition  I  inch-g-th:  crackers 
of  6  reports,  10  ;  gold  rains,  14  ;  2  ounce  cafes  drove 
with  ftar  compofition  -|ths  of  an  inch,  and  bounced  2 
diameters,  16;  2  ounce  tailed  ftars,  1 6;  2  ounce  drove 
brilliant  ftars,  1  2  ;  lilver  rains,  10  ;  I  ounce  drove  blue 
ftars,  20  ;  and  1  oz.  cafes  drove  with  a  brilliant  charge 
2  diameters,  and  bounced  3,  as  many  as  the  Ihell  will 
hold. 

A  compound  ten-inch  balloon . 

Com}p°wder{  -  '  - 

Powder  for  the  mortar 

Length  of  the  fuze  compofition  of 

1  ounce  cafes  drove  and  bounced  3  diameter-, 
Crackers  of  8  reports,  1254  ounce  cafes  drove  i  inch 
with  llar-compolition,  and  bounced  2  diameters,  1 4  ; 

2  ounce  cafes  drove  with  brilliant  fire  i-J  diameter,  and 
bounced  2  diameters,  16:  2  ounce  drove  brilliant  ftars, 
go  :  2  ounce  drove  blue  ftars,  3;  gold  rains,  20;  filver 
rains,  20.  After  all  thefe  are  put  in,  fill  the  remain¬ 
der  of  the  cafe  with  tailed  and  rolled  ftars-. 

Ten-inch  balloons  of  three  charges . 

Corn}  P°wder  { 

Powder  for  the  mortar  - 

Length  of  the  fuze  compofition  t  inch.  The  fhell 
muft  be  loaded  with  2  ounce  cafes,  drove  with  ftar  com¬ 
pofition  -Jth  of  an  inch,  and  011  that  1  diameter  of  gold 
fire,  then  bounced  3  diameters  ;  or  with  2  ounce  cafes 
firft  filled  1  diameter  with  gold  fire,  then  *th  of  an  inch 
with  ftar  compofition,  and  on  that  i|tli  diameter  of 
brilliant  fire.  Thefe  cafes  muft  be  well  fecured  at  top 
of  the  charge,  left  they  fhould  take  fire  at  both  ends  ; 
but  their  necks  muft  be  larger  than  the  common  pro¬ 
portion. 

57.  To  make  Balloon  Fuzes. 

Fuzes  for  air-balloons  are  fometimes  turned  out  of 
dry  beech,  with  a  cup  at  top  to  hold  the  quick-match,, 
as  -you  fee  in  fig.  5.  but  if  made  with  pafled  paper* 
they  will  do  as  well  :  the  diameter  of  the  former  for 
fuzes  for  coehorn  balloons  muft  be  \  an  inch  ;  for  a 
royal  fuze,  ^tlis  of  an  inch  ;  for  an  8-inch  fuze,  |tlis  of. 
an  inch  ;  and  for  a  10-inch  fuze,  ^ths  of  an  inch.  Ha¬ 
ving  rolled  your  cafes,  pinch  and  tie  them  almoft  clofe 
at  one  end  ;  then  drive  them  down,  and  let  them  dry. 
Before  you  begin  to  fill  them,  mark  on  the  outfide  of 
the  cafe  the  length  of  the  charge  required,  allowing  for 
the  thicknefs  of  the  bottom;  and  when  you  have  ram¬ 
med  in  the  compofition,  take  two  pieces  of  quick-match 
about  6  inches  long,  and  lay  one  end  of  each  on  the 
charge,  and  then  a  little  meal-powder,  which  ram  down/ 
hard  ;  the  loofe  ends  of  the  match  double  up  into  the 
top  of  the  fuze,  and  cover  it  with  a  paper  cap  to  keep 
it  dry.  When  you  put  the  fhells  in  the  mortars,  un¬ 
cap  tlie  fuzes,  and  pull  out  the  loofe  ends  of  the  match,, 
and  let  them  hang  on  the  fides  of  the  balloons.,  F  lie 
ufe  of  the  match  is,  to  receive  the  fire  from  the  pow¬ 
der  in  the  chamber  of  the  mortar,  in  order  to  light  the 
fuze :  the  fhell  being  put  in  the  mortar  with  the  fuze 
uppermoft,  and  exadlly  in  the  centre,  fprinkle  over  it  a 
little  meal-powder,  and  it  will  be  ready  to  be  fired*. 
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Air-bal-  F«7C3  made  of  wood  mutt  be  longer  than  thofe  of  pa- 
loong,  Sec.  p^rj  an(j  t  bored  quite  through,  but  left  folid  about 
L"  ’  4  an  inch  at  bottom ;  and  when  you  ufe  them,  faw 

them  off  to  a  proper  length,  meafuring  the  charge  from 
the  cup  at  top, 

58.  Tourbillons. 

Having  filled  fome  cafes  within  about  i-J-  diameter, 
drive  in  a  ladleful  of  clay  ;  then  pinch  their  ends  clofe, 
and  drive  them  down  with  a  mallet.  When  done,  find 
the  centre  of  gravity  of  each  cafe  5  where  you  nail  and 
tie  a  flick,  which  fliould  be  4  an  inch  broad  at  the 
*  middle,  mid  run  a  little  narrower  to  th£  ends :  thefe 
flicks  mufl  have  their  ends  turned  upwards,  fo  that  the 
cafes  may  turn  horizontally  on  their  centres :  at  the 
oppofite  Tides  of  the  cafes,  at  each  end,  bore  a  hole 
clofe  to  the  clay  with  a  gimblet,  the  fize  of  the  neck 
of  a  common  cafe  of  the  fame  nature  ;  from  thefe  holes 
draw  a  line  round  the  cafe,  and  at  the  under  part  of 
the  cafe  boie  a  hole  with  the  fame  gimblet,  within  4- 
diameter  of  each  line  towards  the  centre  ;  then  from 
one  hole  to  the  other  draw  a  right  line.  This  line  di¬ 
vide  into  three  equal  parts  ;  and  at  X  and  Y  (fig.  6.) 
bore  a  hole  :  then  from  thefe  holes  to  the  other  two 
lead  a  quick-match,  over  which  pafle  a  thin  paper. 
Fig.  7.  reprefents  a  tourbilion  as  it  fliould  lie  to  be  fired, 
with  a  leader  from  one  fi de-hole  A  to  the  other  B. 
When  you  fire  tourbillons,  lay  them  on  a  fmooth  table, 
with  their  flicks  downwards,  and  burn  the  leader  thro’ 
the  middle  with  a  port-fire.  They  fhould  fpin  three  or 
four  feconds  on  the  table  before  they  rife,  which  is  about 
the  time  the  compofition  will  be  burning  from  the  fide- 
holes  to  thofe  at  bottom. 

To  tourbillons  may  be  fixed  reports  in  this  manner  ; 
In  the  centre  of  the  cafe  at  top  make  a  fmall  hole,  and 
in  the  middle  of  the  report  make  another  ;  then  place 
them  together,  and  tie  or  the  report,  and  with  a  fingle 
paper  fecure  it  from  fire  :  this  done,  your  tourbilion  is 
completed.  By  this  method  you  may  fix  on  tourbil¬ 
lons  fmall  cones  of  flars,  rains,  Sec.  but  be  careful  not 
to  load  them  too  much.  One-eighth  of  an  inch  will 
be  enough  for  the  thicknefs  of  the  flicks,  and  their 
length  equal  to  that  of  the  cafes. 

59.  To  make  Mortars  to  throw  Aigrettes,  and  to  load  and 
jire  them . 

Mortars  to  throw  aigrettes  are  generally  made  of 
pafleboard,  of  the  fame  thicknefs  as  balloon  mortars, 
and  24  diameters  long  in  the  inlide  from  the  top  of  the 
foot :  the  foot  mult  be  made  of  elm  without  a  chamber, 
but  flat  at  top,  and  in  the  fame  proportion  as  thofe  for 
balloon  mortars ;  thefe  mortars  mufl  alfo  be  bound 
round  with  a  cord  as  before-mentioned :  fometimes  8 
or  9  of  thefe  mortars,  of  about  three  or  four  inches  di¬ 
ameter,  are  bound  all  together,  foasto  appear  but  one: 
but  when  they  are  made  for  this  purpofe,  the  bottom 
of  the  foot  mufl  be  of  the  fame  diameter  as  the  mortars, 
and  only  4  diameter  high.  Your  mortars  being  bound 
well  together,  fix  them  on  a  heavy  folid  block  of  wood. 
To  load  thefe  mortars,  firfl  put  on  the  infide  bottom  of 
each  a  piece  of  paper,  and  on  it  fpread  14  oz.  of  meal 
and  corn  powder  mixed  ;  then  tie  your  ferpents  up  in 
parcels  with  quick-match,  and  put  them  in  the  mortar 
with  their  mouths  downwards  ;  but  take  care  the  par¬ 
cels  do  not  fit  too  tight  in  the  mortars,  and  that  all  the 
ferpents  have  been  well  primed  with  powder  wetted 
with  fpirit  of  wine*-  On  the  top  of  the  ferpents  in 
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each  mortar  lay  fome  paper  or  to>v  ;  then  carry  a  lead’  A»r-bal- 
er  from  one  mortar  to  the  other  all  round,  and  then  lQQns»  &c  t 
from  all  the  outfide  mortars  into  that  in  the  middle  : 
thefe  leaders  mufl  be  put  between  the  cafes  and  the 
fides  of  the  mortar,  down  to  the  powder  at  bottom  :  in 
the  centre  of  the  middle  mortar  fix  a  fire-pump,  or  bril¬ 
liant  fountain,  which  mufl  be  open  at  bottom,  and  long 
enough  to  projedl  out  of  the  mouth  of  the  mortar  ; 
then  pafle  paper  on  the  tops  of  all  the  mortars. 

Mortars  thus  prepared  are  called  a  nejl  of  ferpents ,  as 
reprefented  by  fig.  8.  When  you  would  fire  thefe  mor¬ 
tars,  light  the  fire-pump  C,  which  when  confumed  will 
communicate  to  all  the  mortars  at  once  by  means  of 
the  leaders.  For  mortars  of  6,  8,  or  10  inches  diame¬ 
ter,  the  ferpents  fhould  be  made  in  1  and  2  ounce  cafes 
6  or  7  inches  long,  and  fired  by  a  leader  brought  out 
of  the  mouth  of  the  mortar,  and  turned  down  the  out¬ 
fide,  and  the  end  of  it  covered  with  paper,  to  prevent 
the  fparks  of  the  other  works  from  fetting  it  on  fire. 

For  a  fix-inch  mortar,  let  the  quantity  of  powder  for 
firing  be  2  oz.  ;  for  an  8-inch,  2\  oz.  ;  and  for  a  ic- 
inch,  3J  oz.  Care  mufl  be  taken  in  thefe,  as  well  as 
fmall  mortars,  not  to  put  the  ferpents  in  too  tight,  for 
fear  of  burfling  the  mortars.  Thefe  mortars  may  be 
loaded  with  flars,  crackers,  &c . 

If  the  mortars,  when  loaded,  are  feat  to  any  diflance, 
or  liable  to  be  much  moved,  the  firing  powder  fhould 
be  fecured  from  getting  amongfl  the  ferpents,  which 
would  endanger  the  mortars, *as  well  as  hurt  their  per* 
formance.  To  prevent  which,  load  your  mortars  thus: 

Firfl  put  in  the  firing  powder,  and  fpread  it  equally 
about  ;  then  cut  a  round  piece  of  blue  touch-paper, 
equal  to  the  exterior  diameter  of  the  mortar,  and  draw 
on  it  a  circle  equal  to  the  interior  diameter  of  the  mor¬ 
tar,  and  notch  it  all  round  as  far  as  that  circle  ;  then 
pafle  that  part  which  is  notched,  and  put  it  down  the 
mortar  clofe  to  the  powder,  and  flick  the  palled  edge 
to  the  mortar:  this  will  keep  the  powder  always  fmooth 
at  bottom,  fo  that  it  may  be  moved  or  carried  any¬ 
where  without  receiving  damage.  The  large  fingle 
mortars  are  called  pots  des  aigrettes . 

60.  Making ,  loading ,  and  firings  of  Pots  des  Brins . 

Thefe  are  formed  of  paftiboard,  and  mufl  be  rolled  • 
pretty  thick.  They  are  ufually  made  3  or  4  inches  di¬ 
ameter,  and  4  diameters  long;  and  pinched  with  a  neck 
at  one  end,  like  common' cafes.  A  number  of  thefe  are 
placed  on  a  plank  thus  :  Having  fixed  on  a  plank  tw <r 
rows  of  wooden  pegs,  cut  in  the  bottom  of  the  plank 
a  groove  the  whole  length  under  each  row  of  pegs  ; 
then,  through  the  centre  of  each  peg,  bore  a  hole  down 
to  the  groove  at  bottom,  and  on  every  peg  fix  and  glue 
a  pot,  whofe  mouth  mufl  fit  tight  on  the  peg:  through 
all  the  holes  run  a  quick-match,  one  end  of  which  mull 
go  into  the  pot,  and  the  other  into  the  groove,  which 
mufl  have  a  match  laid  in  it  from  end  to  end,  and  co¬ 
vered  with  paper,  fo  that  when  lighted  at  one  end  it  may 
difeharge  the  whole  almofl  inflaiitaneoufiy  :  in  all  the 
pots  put  about  1  oz.  of  meal  and  corn  powder  ;  then 
in  fome  put  flars,  and  others  rains,  fnakes,  ferpents,  , 
crackers,  Sec.  when  they  are  all  loaded,  pafle  paper 
over  their  mouths.  Two  or  three  hundred  of  thefe 
pots  being  fired  together  make  a  very  pretty  fhow,  by 
affording  fo  great  a  variety  of  fires.  Fig.  9.  is  a  range 
of  pots  des  brins,  with  a  leader  A,  by  which  they  arc 
fired. 

4T2  6u 
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Ak-bab  6t.  Pots  des  Saueffons, 

luona,  &c.  Are  gCneraiiy  fired  out  of  large  mortare  without 
v  chambers,  the  fame  as  thofc  for  aigrettes,  only  fome- 
what  ftronger.  SaucifTons  are  made  of  i  and  2  ounce 
cafes,  5  or  6  inches  long,  and  choaked  in  the  fame  man¬ 
ner  as  ferpents.  Half  the  number  which  the  mortar 
contains  mufl  be  drove  I  *  diameter  with  compofition, 
and  the  other  half  two  diameters,  fo  that  when  fired 
they  may  give  two  volleys  of  reports.  But  if  the  mor¬ 
tars  are  very  ftrong,  and  will  bear  a  fufficient ...charge  to 
throw  the  fauciffons  very  high,  you  may  make  three 
volleys  of  reports,  by  dividing  the  number  of  cafes  in¬ 
to  three  parts,  and  making  a  difference  in  the  height 
01  the  charge.  After  they  are  filled,  pinch  and  tie  them 
at  top  of  the  charge  almoft  clofe  ;  only  leaving  a  fmall 
vent  to  communicate  the  fire  to  the  tipper  part  of  the 
cafe,  which  muft  be  filled  with  corn-powder  very  frear 
the  top  ;  then  pinch  the  end  quite  clofe,  and  tie  it  : 
after  this  is  done,  bind  the  cafe  very  tight  with  waxed 
packthread,  from  the  choak  at  top  of  the  compofition 
to  the  end  of  the  cafe  ;  this  will  make  the  cafe  very 
ftrong  in  that  part,  and  caufe  the  report  to  be  very 
loud*  SaucifTons  fhould  be  rolled  a  little  thicker  of 
paper  than  the  common  proportion.  When  they  are 
to  be  put  in  the  mortar,  they  muff  be  primed  in  their 
mouths,  and  fired  by  a  cafe  of  brilliant  fire  fixed  in  their 
centre. 

The  charge  for  thefe  mortars  fhould  be  £th  or  fth 
more  than  for  pots  des  aigrettes  of  the  fame  diameter. 

Sect.  IV.  Different  kinds  of  Rocketsy  with  their 
Appendages  and  Combinations . 

62.  To  fix  one  Rochet  on  the  top  of  another . 

When  fky-rockets  are  thus  managed,  they  are  call¬ 
ed  towering  rochets ,  on  account  of  their  mounting  fo 
very  high.  Towering  rockets  are  made  after  this  man- 
ner  :  Fix  on  a  pound- rocket  a  head  without  a  collar  ; 
*hen  take  a  four  ounce  rocket,  which  may  be  headed  or 
bounced,  and  rub  the  mouth  of  it  with  meal-powder 
wetted  with  fpirit  of  wine  :  when  done,  put  it  in  the 
head  of  the  large  rocket  with  its  mouth  downwards ; 
but  before  you  put  it  in,  flick  a  bit  of  quick-match  in 
the  hole  of  the  clay  of  the  pound-rocket,  which  match 
fhould  be  long  enough  to  go  a  little  way  up  the  bore 
of  the  fmall  rocket,  to  fire  it  when  the  large  is  burnt 
Out ,  the  4  ounce  rocket  being  too  fmall  to  fill  the  head 
Of  the  other,  roll  round  it  as  much  tow  as  will  make  it 
fland  upright  in  the  centre  of  the  head:  the  rocket  be¬ 
ing  thus  fixed,  pafte  a  fingle  paper  round  the  opening 
of  the  top  of  the  head  of  the  large  rocket.  The  large 
rocket  mufl  have  only  half  a  diameter  of  charge  ram- 
'  med  above  the  piercer;  for,  if  filled  to  the  ufual  height, 
it  would  turn  before  the  fmall  one  takes  fire,  and  en¬ 
tirely  deflroy  the  intended  cffe£l :  when  one  rocket  is 
headed  with  another,  there  will  be  no  occafion  for  any 
blowing  powder ;  for  the  force  with  which  it  fets  off 
will  be  fufficient  to  difengage  it  from  the  head  of  the 
firfl  fired  rocket.  The  flicks  for  thefe  rockets  mufl 
be  a  little  longer  than  for  thofe  headed  writh  flats, 
rains,  &c. 

63.  Caduceus  Rochets , 

In  rifing,  form  two  fpiral  lines,  or  double  worm,  by 
rcafon  of  their  being  placed  obliquely,  one  oppofite 
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the  other ;  and  their  counterpoife  in  their  centre,  which  Rockets, 
caufes  them  to  rife  in  a  vertical  dire&ion.  Rockets  for  ^c* 
this  purpofc  mufl  have  their  ends  choaked  clofe,  with- 
out  either  head  or  bounce,  for  a  weight  at  top  would 
be  a  great  obftru&ion  to  their  mounting;  though  I  have 
known  them  fometimes  to  be  bounced,  but  then  they 
did  not  rife  fo  high  as  thofe  that  were  not;  nor  do  any 
caduceus  rockets  afeend  fo  high  as  fingle,  becaufe  of 
their  ferpentinc  motion,  and  likewife  the  refiftance  of 
air,  which  is  much  greater  than  two  rockets  of  the  fame 
fize  would  meet  with  if  fired  fingly. 

By  2d  fig.  9.  you  fee  the  method  of  fixing  thefe  rock¬ 
ets  :  the  flicks  for  this  purpofe  mufl  have  all  their  fides 
alike,  which  Tides  fhould  be  equal  to  the  breadth  of  a 
flick  proper  for  a  fky-rocket  of  the  fame  weight  as  thofe 
you  intend  to  ufe,  and  to  taper  downwards  as  ufual, 
long  enough  to  balance  them,  one  length  of  a  rocket 
from  the  crofs  flick ;  which  mufl  be  placed  from  the 
large  flick  6  diameters  of  one  of  the  rockets,  and  its 
length  7  diameters ;  fo  that  each  rocket,  when  tied  on, 
may  form  with  the  large  flick  an  angle  of  60  degrees. 

In  tying  on  the  rockets,  place  their  heads  on  the  op¬ 
pofite  Tides  of  the  crofs  ftick,  and  their  ends  on  the  op¬ 
pofite  fides  of  the  long  flick ;  then  carry  a  leader  from 
the  mouth  of  one  into  that  of  the  other.  When  thefe 
rockets  are  to  be  fired,  fufpend  them  between  two  hooks 
or  nails,  then  burn  the  leader  through  the  middle,  and 
both  will  take  fire  at  the  fame  time.  Rockets  of  1  lb* 
are  a  good  fize  for  this  ufe. 

64.  Honorary  Rochets , 

Are  the  fame  as  fky-rockets,  except  that  they  carry- 
no  head  nor  report,  but  are  clofed  at  top,  on  which  is 
fixed  a  cone  ;  then  on  the  cafe,  clofe  to  the  top  of  the 
flick,  you  tie  on  a  2  ounce  cafe,  about  5  or  6  inches 
long,  filled  with  a  flrong  charge,  and  pinched  clofe  at 
both  ends ;  then  in  the  reverie  Tides,  at  each  end,  bore  a 
hole  in  the  fame  manner  as  in  tourbillons ;  from  each 
hole  carry  a  leader  into  the  top  of  the  rocket.  When 
the  rocket  is  fired,  and  arrived  to  its  proper  height,  it 
will  give  fire  to  the  cafe  at  top  ;  which  will  caufe  both 
rocket  and  flick  to  fpin  very  fail  in  their  return,  and 
reprefent  a  worm  of  fire  defeending  to  the  ground. 

There  is  another  method  of  placing  the  fmall  cafe, 
which  is  by  letting  the  ftick  rife  a  little  above  the  top 
of  the  rocket,  and  tying  the  cafe  to  it,  fo  as  to  reft  011 
the  rocket :  thefe  rockets  have  no  cones. 

There  is  alfo  a  third  method  by  which  they  are  ma¬ 
naged,  which  is  thus:  In  the  top  of  a  rocket  fix  a  piece 
of  wood,  in  which  drive  a  fmall  iron  fpindle  ;  then  make 
a  hole  in  the  middle  of  the  fmall  cafe,  through  which 
put  the  fpindle  :  then  fix  on  the  top  of  it  a  nut,  to 
keep  the  cafe  from  falling  off ;  when  this  is  done,  the 
cafe  will  turn  very  fall,  without  the  rocket :  but  this 
method  does  not  anfwer  fo  well  as  either  of  the  for¬ 
mer. 

Fig.  10.  is  the  honorary  rocket  complete.  Thebeft 
fixed  rockets  for  this  purpofe  are  thofe  of  1  lb. 

65.  To  divide  the  tail  of  a  Sky-rocket  fo  as  to  form  ait 
Arch  when  afe  ending. 

Having  fome  rockets  made,  and  headed  according  to 
fancy,  and  tied  on  their  flicks  ;  get  fome  fheet  tin,  and 
Cut  it  into  round  pieces  about  3  or  4  inches  diameter; 
then  on  the  ftick  of  each  rocket,  under  the  mouth  of 
the  cafe,  fix  one  of  thefe  pieces  of  tin  1 6  inches  from 
the  rocket’s  neck,  and  fupport  it  by  a  wooden  bracket, 

as 
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sockets,  as  fitrong  as  pofiible  :  the  ufe  of  this  is,  that  when  the 
the  fire  will  play  with  great  force 
,vill  divide  the  tail  in  fuch  a  manner 
that  it  will  form  an  arch  as  it  mounts,  and  will  have  a 
very  good  effedl  when  well  managed  :  if  there  is  a  fiiort 
piece  of  port-fire,  of  a  ftrong  charge,  tied  to  the  end  of 
the  flick,  it  will  make  a  great  addition  ;  but  this  muft 
be  lighted  before  you  fire  the  rocket. 

66.  To  make  federal  Sky-rockets  rife  in  the  fame  direc¬ 
tion,  and  equally  dift ant  from  each  other . 

,  Take  fix,  or  any  number  of  fky-rockets,  of  what  fize 
you  pleafe,  then  cut  fome  lirong  packthread  into  pieces 
of  3  or  4  yards  long,  and  tie  each  end  of  tliefe  pieces 
to  a  rocket  in  this  manner:  Having  tied  one  end  of 
your  packthread  round  the  body  of  one  rocket,  and 
the  other  end  to  another,  take  a  fecoiid  piece  of  pack¬ 
thread  and  make  one  end  of  it  faft  to  one  of  the  rock¬ 
ets  already  tied,  and  the  other  end  ta  a  third  rocket, 
fo  that  all  the  rockets,  except  the  two  outfide,  will  be 
faftened  to  -two  pieces  of  packthread :  the  length  of 
thread  from  one  rocket  to  the  other  may  be  what  the 
maker  pleafes  ;  but  the  rockets  muft  be  all  of  a  fize, 
and  their  heads  filled  with  the  fame  weight  of  liars, 
rains,  &c. 

Having  thus  done,  fix  in  the  mouth  of  each  rocket 
^  a  leader  of  the  fame  length  ;  and  when  you  are  going 
to  fire  them,  hang  them  almoft  clofe;  then  tie  the  ends 
of  the  leaders  together,  and  prime  them :  this  prime 
being  fired,  all  the  rockets  will  mount  at  the  fame  time, 
and  divide  as  far  as  the  firings  will  allow  ;  which  di- 
vifion  they  will  keep,  provided  they  are  all  rammed 
alike,  and  well  made.  They  are  called  by  fome  chained 
rockets. 

6rj.  Signal  Sky-rockets 

Are  made  of  feveral  kinds,  according  to  the  diffe¬ 
rent  fignals  intended  to  be  given  ;  but  in  artificial  fire¬ 
works,  two  forts' are  only  ufed,  which  are  one  with  re¬ 
ports  and  the  other  without  ;  but  thofe  for  the  ufe  of 
the  navy  and  army  are  headed  with  ftars,  ferpents, 

&c. - Rockets  which  are  to  be  bounced  mull  have 

their  cafes  made  i^-or  z  diameters  longer  than  the  com¬ 
mon  proportion  ;  and  after  they  are  filled,  drive  in  a 
double  quantity  of  clay,  then  bounce  and  pinch  them  af¬ 
ter  the  ufual  manner,  and  fix  on  each  a  cap. 

Signal  fky-rockets  without  bounces,  are  only  fky- 
rockets  dofed  and  capped  :  tliefe  are  very  light,  there¬ 
fore  do  not  require  fuch  heavy  fticks  as  thofe  with  load¬ 
ed  heads  ;  for  which  reafon  you  may  cut  one  length  of 
the  rocket  off  the  flick,  or  elfe  make  them  thinner. 

Signal  rockets  with  reports  are  fired  in  fmall  flights  ; 
and  often  both  thefe,  and  thofe  without’  reports,  are 
ufed  for  a  fignal  to  begin  firing  a  colle&ion  of  works. 
68.  To  fix  a  Sky-rocket  with  its  Stick  on  the  top  of  an¬ 
other. 

Rockets  thus  managed  make  a  pretty  appearance,  by 
reafon  of  a  frefii  tail  being  feen  when  the  fecond  rocket 
takes  fire,  which  will  mount  to  a  great  height.  The 
method  of  preparing  thefe  rockets  is  thus:  Having  fill¬ 
ed  a  two-pounder,  which  muft  be  filled  only  half  a  dia¬ 
meter  above  the  piercer,  and  its  head  not  more  than  i  o 
or  12  ftars  ;  the  flick  of  this  rocket  mufl  be  made  a 
little  thicker  than  common ;  and  when  made,  cut  it  in 
half  the  flat  way,  and  in  each  half  make  a  groove,  fo 
that  when  the  two  halves  are  joined,  the  hollow  made 
by  the  grooves  may  be  large  enough  to  hold  the  flick 


kc.  rocket  is  afeending 
on  the  tin,  which 
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of  a  half-pound  rocket ;  which  rocket  make  and  head  Sockets, 
as  ufual:  put  the  Hick  of  this  rocket  into  the  hollow  of^c*  t 
the  large  one,  fo  far  that  the  mouth  of  the  rocket  may 
rell  on  the  head  of  the  two-pounder  ;  from  whofe  head 
carry  a  leader  into  the  mouth  of  the  fmall  rocket ; 
which  being  done,  your  rockets  will  be  ready  for 
firing. 

2d  68.  To  fix  two  or  more  Sky-rockets  on  one  Stick. 

Two,  three,  or  fix  ficy-rockets,  fixed  on  one  flick, - 
and  fired  together,  make  a  grand  and  beautiful  appear¬ 
ance  ;  for  the  tails  of  all  wall  feem  but  as  one  of  an  im- 
menfe  fize,  and  the  breaking  of  fo  many  heads  at  once 
will  refemble  the  buriling  of  an  air-balloon.  The  ma¬ 
nagement  of  this  device  requires  a  fkilful  hand ;  but 
if  the  following  inftru&ions  be  well  cbferved,  even  by 
thofe  who  have  not  made  a  great  progrefs  in  this  art, 
there  will  be  no  doubt  of  the  rockets  having  the  defired 
effe&. 

Rockets  for  this  purpofe  muft  be  made  with  the 
greateft  exa&nefs,  all  rammed  by  the  fame  hand,  in  the 
fame  mould,  and  out  of  the  fame  proportion  of  compo- 
fition ;  and  after  they  are  filled  and  headed,  muft  all  be 
of  the  fame  weight.  The  flick  muft  alfo  be  well  made 
(and  proportioned)' to  the  following  diredlions  :  firfl, 
fuppofing  your  rockets  to  be  \  pounders,  whofe  fticks 
are  6  feet  6  inches  long,  then  if  2,  3,  or  6  of  thefe  are 
to  be  fixed  on  1  flick,  let  the  length  of  it  be  9  feet  9 
inches  ;  then  cut  the  top  of  it  into  as  many  fides  as- 
there  are  rockets,  and  let  the  length  of  each  fide  be 
equal  to  the  length  of  1  of  the  rockets  without  its  head; 
and  in  each  fide  cut  a  groove  (as^  ufual)  ;  then  from 
the  grooves  plane  it  round,  down  to  the  bottom, 
where  its  thicknefs  muft  be  equal  to  half  the  top  of 
the  round  part.  As  their  thicknefs  cannot  be  exa&ly 
afeertained,  we  ftiall  give  a  rule  which  generally  anfwer$  * 
for  any  number  of  rockets  above  two ;  the  rule  is  this;, 
that  the  flick  at  top  mnfl  be  thick  enough,  when, 
thc  grooves  are  cut,  for  all  the  rockets  to  lie,  without 
prefiing  each  other,  though  as  near  as  pofiible. 

When  only 1 2  rockets  are  to  be  fixed  on  one  flick,  let 
the  length  of  the  flick  be  the  laft  given  proportion, 
but  fhaped  after  the.  common  method,  and  the  breadth 
and  thicknefs  double  the  ufual  dimensions.  The  point 
of  poife  muft  be  in  the  ufual  place  (Jet  the  number  of 
rockets  be  what  they  will)  :  if  fticks  made  by  the  above 
dire&ions  fhould  be  too  heavy,  plane  them  thinner ; 
and  if  too  light,  make  them  thicker  ;  but  always  make 
them  of  the  fame  length. 

When  more  than  two  rockets  are  tied  on  one  flick, , 
there  will  be  fome  danger  of  their  flying  up  without 
the  flick,  unlefs  the  following  precaution  is  taken  :  Fpr 
cafes  being  placed  on  all  fides,  there  can  be  no  notches* 
for  the  cord  which  ties  on  the  rockets  to  lie  in ;  there¬ 
fore,  inftead  of  notches,  drive  a  fmall  nail  in  each  fide  of 
the  flick,  between  the  necks  of  the  cafes  :  and  let  the 
cord,  which  goes  round  their  necks,  be  brought  clofe 
under  the  nails  ;  by  this  means  the  rockets  will  be  as 
fecure  as  when  tied  on  fingly.  Your  rockets  being  thus 
fixed,  carry  a  quick-match,  without  a  pipe,  from  the 
mouth  of  one  rocket  to  the  other ;  this  match  being, 
lighted  will  give  fire  to  all  at' once. 

Though  the  dire&ions  already  given  may  be  fuffi- 
cient  for  thefe  rockets,  we  fnall  here  add  •  an  improve¬ 
ment  on  a  very  cffential  part  of  this  device,  which  is, » 
that  of  hanging  the  rockets  to  be  fired  ;  for  before  tho 
I*  followings 


Rickets, 

&C. 
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following  method  was  hit  upon,  many  eflays  proved  un- 
fuceefsful.  Inflead,  therefore,  of  the  old  and  common 
manner  of  hanging  them  on  nails  or  hooks,  make  ufe  of 
.this  contrivance  :  Have  a  ring  made  of  itrong  iron  wire, 
large  enough  for  the  ftick  to  go  in  as  far  as  the  mouths 
•.of  the  rockets ;  then  let  this  ring  be  fupported  by  a 
fmall  iron,  at  feme  diftance  from  the  poll  or  Hand  to 
which  it  is  fixed;  then  have  another  ring,  fit  to  receive 
and  guide  the  fmall  end  of  the  ftick.  Rockets  thus 
fufpended  will  have  nothing  to  obftru&  their  fire  ;  but 
when  they  are  hung  on  nails  or  hooks,  in  fucli  a  man¬ 
ner  that  fome  of  their  months  are  againft  or  upon  .a 
rail,  there  can  be  no  certainty  of  their  rifing  in  a  verti¬ 
cal  dire&ion. 

69.  T 9  fire  Sky-rockets  without  Sticks . 

You  muft  have  a  ftand,  of  a  block  of  wood,  a  foot 
.diameter,  and  make  the  bottom  fiat,  fo  that  it  may 
ftand  fteady  :  in  the  centre  of  the  top  of  this  block 
draw  a  circle  2±  inches  diameter,  and  divide  the  cir- 
cumference  of  it  into  three  equal  parts ;  then  take  3' 
pieces  of  thick  iron  wire,  each  about  3  feet  long,  and 
drive  them  into  the  block,  1  at  each  point  made  on 
the  circle  ;  when  thefe  wires  are  drove  in  deep  enough 
to  hold  them  faft  and  upright,  fo  that  the  diftance 
from  one  to  the  other  is  the  fame  at  top  as  at  bottom, 
the  ftand  is  complete. 

The  ftand  being  thus  made,  prepare  your  rockets 
thus  :  Take  fome  common  fky-rockets,  of  any  fize, 
and  head  them  as  you  pleafe  ;  then  get  fome  balls  of 
lead,  and  tie  to  each  a  fmall  wire  2  or  2\  feet  long,  and 
the  other  end  of  each  wire  tie  to  the  neck  of  a  rocket. 
Thefe  balls  anfvver  the  purpofe  of  fticks  when  made  of 
a  proper  weight,  which  is  about  2-3ds  the  weight  of 
the  rocket ;  but  when  they  are  of  a  proper  fize,  they 
will  balance  the  rocket  in  the  fame  manner  as  a  ftick, 
at  the  ufual  point  of  poife.  To  fire  thefe,  hang  them. 
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falls  for  4  oz.  rockets,  let  the  diameter  of  the  former  Sockets, 
be  2-16U1S  of  an  inch,  and  the  length  of  the  cafe  iff* 
inches;  for  8  os%  rockets,  4-i6ths  and  2  diameters  "" 
of  the  rocket  long  ;  for  1  lb.  rockets,  5>i6ths,  and  2 
diameters  of  the  rocket  long;  for  2  lb.  rockets,  5>l6ths, 
and  34*  inches  long  ;  for  4  lb.  rockets,  6-i6ths,  and  44 
iwches  long;  'and  for  6-pounders,  7-i6ths  diameter, 
and  5  inches  long. 

Of  double  rain. falls  there  are  two  forts.  For  ex¬ 
ample,  fome  appear  firft  like  a  ftar,  and  then  as  rain  ; 
and  fome  appear  firft  as  rain,  and  then  like  a  ftar. 

When  you  would  have  ftars  firft,  you  muft  fill  the  cafes, 
within  4  inch  of  the  top,  with  rain-compofition,  and 
the  remainder  with  ftar-compoiition  ;  but  when  you 
intend  the  rain  fhould  be  firft,  drive  the  cafe  4  an  inch 
with  ftar-compofition,  and  the  reft  with  rain.  Ry  this 
method  may  be  made  many  changes  of  fire  ;  for  in  large 
rockets  you  may  make  them  firft  burn  as  ftars,  then 
rain,  and  again  as  ftars  ;  or  they  may  firft  fhow  rain, 
then  ftars,  and  finifh  with  a  report ;  but  when  they  are 
thus  managed,  cut  open  the  firft  rammed  end,  after 
they  are  filled  and  bounced,  at  which  place  prime  them. 

The  flar-compofitiou  for  this  purpofe  mull  be  a  little 
ftronger  than  for  rolled  ftars. 

Strung fiars.  Firft  take  fome  thin  paper,  and  cut 
it  into  pieces  of  14  inch  fquare,  or  thereabouts;  then 
on  each  piece  lay  as  much  diy  ftar-compoiition  as  you 
think  the  paper  will  eaiily  contain  ;  then  twift  up  the 
paper  as  tight  as  you  can  ;  when  done,  rub  fome  pafte 
on  your  hands,  and  roll  the  fiars  between  them  ;  then,  ' 
fet  them  to  dry  :  your  ftars  being  thus  made,  get  fome 
flax  or  fine  tow,  and  roll  a  little  of  it  over  each  ftar ; 
then  pafte  your  hands  and  roll  the  ftars  as  before,  and 
fet  them  again  to  dry  ;  when  they  are  quite  dry,  with 
a  piercer  make  a  hole  through  the  middle  of  each,  in¬ 
to  which  run  a  cotton  quick-match,  long-enough  to 


one  at  a  time, 


between  the  tops  of  the  wires,  letting  .  hold  10  or  12  ftars  at  3  or  4  inches  diftance:.  but  any 


their  heads  reft  on  the  point  of  the  wires,  and  the  balls 
hang  down  between  them  :  if  the  wires  fhould  be  too 
wide  for  the  rockets,  prefs  them  together  till  they  fit.; 
and  if  too’  clofe,  force  them  open  ;  the  wires  for  this 
purpofe  muft  be  foftened,  fo  as  not  to  have  any  fpring, 
or  they  will  not  keep  their  pofition  when  prefled  clofe 
or  opened. 

70.  Rain/alls  and  Stars  for  Sky-rockets ,  Double  and 
Single . 

Gold  and  fifver  rain  compofitions  are  drove  in  cafes 
that  are  pinched  quite  clofe  at  one  end:  if  you  roll 
them  dry,  4  or  5  rounds  of  paper  will  .be  ftrong 
enough  ;  but  if  they  arc  pafted,  3  rounds  will  do  ;  and 
the  thin  fort  of  cartridge-paper  is  beft  for  tliofe  fmall 
cafes,  which  in  rolling  you  muft  not  turn  down  the  in- 
fide  edge  as  in  other  cafes,  for  a  double  edge  would  be 
too  thick  for  fo  fmall  a  bore.  The  moulds  for  rain¬ 
falls  fhould  be  made  of  brafs,  and  turned  very  fmooth 
in  the  infide  ;  or  the  cafes,  which  are  fo  very  tlnn, 
would  tear  in  coming  out  ;  for  the  charge  muft  be 
drove  in  tight ;  and  the  better  the  cafe  fits  the  mould, 
the  more  driving  it  will  bear.  Thefe  moulds  have  no 
nipple,  but  inftead  thereof  they  are  made  fiat.  As  it 
would  be  very  tedious  and  troublefome  to  (hake  the 
compofition  out  of  fucli  fmall  ladles  as  are  ufed  for 
thefe  cafes,  it  will  be  neceffary  to  have  a  funnel  made 
of  thin  tin,  to  fit  on  the  top  of  the  cafe,  by  the  help 
of  which  you  may  fill  them  very  faft.  For  Angle  rain- 


number  of  ftars  may  be  ftrung  together  by  joining  the 
match. 

Tailed fiars .  Thefe  are  called  tailed  fiariy  becaufe 
there  are  a  great  number  of  fparks  iflue  from  them, 
which  reprefent  a  tail  like  that  of  a  comet.  Of  thefe 
there  are  two  forts ;  which  are  rolled ,  and  drove  :  when 
rolled,  they  muft  be  moiftened  with  a  liquor  made  of 
half  a  pint  of  fpirit  of  wine  and  half  a  gill  of  thin  fize, 
of  this  as  much  as  will  wet  the  compofition  enough  tp 
make  it  roll  eafy  ;  when  they  are  rolled,  lift  ineal-po&- 
der  over  them,  and  fet  them  to  dry. 

When  tailed  ftars  are  drove,  the  compofition  ftiuft 
be  moiftened  with  fpirit  of  wine  only,  and  not  made  fo 
wret  as  for  rolling  :  1  and  2  oz.  cafes,  rolled  dry,  are 
beft  for  this  pulpofe  ;  and  when  they  are  filled,  unroll 
the  cafe  writhin  3  or  4  rounds  of  the  charge,  and  all 
that  you  unroll  cut  off ;  then  pafte  down  the  loofe 
edge  :  2  or  3  days  after  the  cafes  are  filled,  cut  them 
in  pieces  5  or  6-8ths  of  an  inch  in  length  :  then  melt 
fome  wax,  and  dip  one  end  of  each  piece  into  it,  fo  as 
to  cover  the  compofition  :  the  other  end  muft  be  rubbed 
with  meal-powder  whetted  with  fpirit  of  wine. 

Drove  fiars .  Cafes  for  drove  ftars  are  rolled  with 
pafte,  but  are  made  very  thin  of  paper.  Before  you 
begin  to  fill  them,  damp  the  compofition  with  fpirit 
of  wine  that  has  had  fome  camphor  diffolved  in  it ; 
you  may  ram  them  indifferently  hard,  fo  that  you  do 
not  break  or  fack  the  cafe ;  to  prevent  which,  they 

fhould 
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I  :kets,  fhould  fit  tight  In  the  mould.  They  are  drove  In  cafes 
of  feveral  fizes,  from  8  drams  to  4  oz.  When  they  are 
filled  In  i  oz.  cafes,  cut  them  I11  pieces  of  ^  of  an  inch 
long  ;  if  1  oz.  cafes,  cut  them  in  pieces  of  1  inch  ;  if 
2  oz.  cafes,  cut  them  in  pieces  of  1^  inch  long ;  and 
if  4  oz.  cafes,  cut  them  in  pieces  of  1  i  inch  long  : 
having  cut  your  ftars  of  a  proper  fize,  prime  both  ends 
with  wet  meal-powder.  Thefe  flars  are  feldom  put  in 
rockets,  they  being  chiefly  intended  for  air-balloons, 
and  drove  in  cafes,  to  prevent  the  compofition  from 
being  broke  by  the  force  of  the  blowing  powder  in 
the  (hell. 

Rolling  Jlars  are  commonly  made  about  the  fize 
of  a  mufket-ball ;  though  they  are  rolled  of  feveral 
fizes,  from  the  bignefs  of  a  piftol-ball  to  1  inch  dia¬ 
meter  ;  and  fometimes  very  final!,  but  are  then  called 
f parks.  Great  care  muft  be  taken  in  making  flars, 
firft,  that  the  feveral  ingredients  are  reduced  to  a  line 
powder  ;  fecondly,  that  the  compofition  is  well  work¬ 
ed  and  mixed.  Before  you  begin  to  roll,  take  about 
a  pound  of  compofition,  and  wet  it  with  the  following 
liquid,  enough  to  make  it  flick  together  and  roll  eafy  : 
Spirit  of  wine  1  quart,  in  Which  diffolve  £  of  an  ounce 
of  ifinglafs.  If  a  great  quantity  of  compofition  be 
wetted  at  once,  the  fpirit  will  evaporate,  and  leave  it 
dry,  before  you  can  roll  it  into  flars  :  having  rolled 
up  one  proportion,  fhake  the  flars  in  meal-powder, 
and  fet  them  to  dry,  which  they  will  do  in  3  or  4 
days  ;  but  if  you  fhould  want  them  for  immediate  ufe, 
dfy  them  in  an  earthen  pan  over  a  flow  heat,  or  in  an 
oven.  It  is  very  difficult  to  make  the  ftars  all  of 
an  equal  fize  when  the  compofition  is  taken  up  pro- 
mifcuoufly  with  the  fingers ;  but  by  the  following 
method  they  may  be  made  very  exa&  :  When  the  mix¬ 
ture  is  moiftened  properly,  roll  it  011  a  flat  fmooth  ftone, 
and  cut  it  into  fquare  pieces,  making  each  fquare  large 
enough  for  the  ftars  you  intend.  There  is  another 
method  ufed  by  fome  to  make  ftars,  which  is  by  rol¬ 
ling  the  compofition  in  long  pieces,  and  then  cutting 
off  the  ftar,  fo  that  each  ftar  will  be  of  a  cylindrical 
form  :  but  this  method  is  not  fo  good  as  the  for¬ 
mer ;  for,  to  make  the  compofition  roll  this  way,  it 
muff  be  made  very  wet,  which  makes  the  flars  heavy, 
as  v  til  as  weakens  them.  All  ftars  muff  be  kept  as 
much  from  air  as  poffible,  otherwife  they  will  grow 
weak  and  bad. 

71.  Scrolls  for  Sky-rockets. 

Cafes  for  fcrolls  fhould  be  made  4  or  5  inches  in 
length,  and  their  interior  diameter  3-8ths  of  an  inch  : 
one  end  of  thefe  cafes  muft  be  pinched  quite  clofe,  be¬ 
fore  you  begin  to  fill ;  and  when  filled,  clofc  the  other 
end  :  then  in  the  oppofite  lides  make  a  fmall  hole  at 
each  end,  to  the  compofition,  in  the  fame  manner  as 
in  tourbilloris ;  and  prime  them  with  wet  meal-powder. 
You  may  put  in  the  head  of  a  rocket  as  many  of 
thefe  cafes  as  it  will  contain  ;  being  fired  they  turn 
very  quick  in  the  air,  and  form  a  fcroll  or  fpiral  line. 
They  arc  generally  filled  with  a  ftrong  charge,  as  that 
of  ferpents  or  brilliant  fire. 

72.  Swarmers,  or  fmall  Rockets . 

Rockets  that  go  under  the  denomination  off  warm¬ 
ers,  are  thofe  from  2  oz.  downwards.  Thefe  roc¬ 
kets  are  fired  fometimes  in  flights,  and  in  large  water¬ 
works,  See.  S warmers  of  1  and  2  oz.  are  bored,  and 
made  in  the  fame  manner  as  large  rockets,  except  that, 
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when  headed,  their  heads  mufl  be  put  ofi  without  aR°c^e*s 
collar :  the  number  of  ftrokes  for  driving  1  oz.  muft  be  &c>  ,  f, 

8,  and  for  2  oz.  1 2. 

All  rockets  under  1  oz.  are  not  bored,  but  muft  be 
filled  to  the  ufual  height  with  compofition,  which 
generally  confifts  of  fine  meal-powder  4  oz.  and  char¬ 
coal  or  fteel-duft  2  drams  ;  the  number  of  ftrokes  for' 
ramming  thefe  fmall  fwarmers  is  not  material,  provided 
they  are  rammed  true,  and  moderately  hard.  The 
necks  of  unbored  rockets  muft  be  in  the  fame  propor* 
tion  as  in  common  cafes. 

73.  Stands  for  Sky-rockets . 

Care  muft  be  taken,  in  placing  the  rockets  when 
they  are  to  be  fired,  to  give  them  a  vertical  direction 
at  their  firft  fetting  out ;  which  may  be  managed  thus. 

Have  two  rails  of  wood,  of  any  length,  fupported  a t 
each  end  by  a  perpendicular  leg,  fo  that  the  rails  be 
horizontal,  and  let  the  diftance  from  one  to  the  other 
be  almoft  equal  to  the  length  of  the  fticks  of  the  roc-' 
kets  intended  to  be  fired  ;  then  in  the  front  of  the  top 
rail  drive  fquare  hooks  at  8  inches  diftance,  with  their" 
points  turning  lidewife,  fo  that  when  the  rockets  are 
hung  on  them,  the  points  will  be  before  the  flick*, 
and  keep  them  from  falling  or  being  blown  off  by  the 
wind  ;  in  the  front  of  the  rail  at  bottom  muft  be  ftaples, 
drove  perpendicular  under  the  hooks  at  top  ;  through 
thefe  ftaples  put  the  fmall  ends  of  the  rocket-flicks 
Rockets  are  fired  by  applying  a  lighted  port-fire  to  their 
mouths. 

N*  B .  When  Iky-rockets  are  made  to  perfection,  and” 
fired,  they  will  fland  2  or  3  feconds  on  the  hook  before 
they  rife,  and  then  mount  up  brifkly-,  with  a  fieady 
motion,  carrying  a  large  tail  from  the  ground  all  the 
way  up,  and  juft  as  they  turn  break  and  -difperfe  the 
ftars. 

74.  Girandole  Ghejls  for  Flights  of  Rackets. 

Thefe  are  generally  compofed  of  four  lides,  of  equal* 
dimenlions;  but  may  be  made  of  any  diameter,  accord- 
ing  to  the  number  of  rockets  defigned  to  be  fired  ;  its 
height  muft  be  in  proportion  to  the  rockets,  but  mufl 
always  be  a  little  higher  than  the  rockets  with  their 
fticks.  When  the  fides  are  joined,  lix  in  the  top,  as* 
far  down  the  cheft  as'  the  length  of  one  of  the  rockets 
with  its  capon.  In  this  top,  mal^e  as  many  fquare* 
or  round  holes  to  receive  the  rocket-flicks,  as  you  in¬ 
tend  to  have  rockets-;  but  let  the  diftance  between' 
them  be  fufficient  for  the  rockets  to  ftand  without 
touching  one  another  ;  then  from  one  hole  to  another 
cut  a  groove  large  enough  for  a  quick-match  to  lie  in  : 
the  top  being  thus  fixed,  put  in  the  bottom,  at  about 
1 4- foot  diftance  from  the  bottom- of  the  cheft  ;  in  this* 
bottom  muft  be  as  many  holes  as  in  the  top,  and  all  to 
correfpond  ;  but  thefe  holes  need  not  be  fo  large  as 
thofe  in  the  top. 

To  prepare  your  cheft,  you  mufl  lay  a  quick-match, v 
in  all  the  grooves,  from  hole  to  hole;  then  take  fome' 
fky-rockets,  and  rub  them  in  the  mouth  with  wet  meal- 
powder,  and  put  a  bit  of  match  up  the  cavity  of  each;- 
which  match  muft  belong  enough  to  hang  a  little  be-- 
low  the  mouth  of  the-  rocket.  Your  rockets  and  chefl; 
being  prepared  according  to- the  above  dire&ions,  put* 
the  fticks  of  the*  rockets  through  the 'holes  in  the  top 
and  bottom  of  the  cheft,  fo  that  their  mouths  -may  reft 
on  the  quick-match  in  the  grooves  :  by  which  all  the' 
rockets  will  be  fired  at  once  ;  for  bv  giving  fire  to  any; 
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part  of  the  match,  it  will  communicate  to  all  the  roc¬ 
kets  in  an  indant.  As  it  would  be  rather  tvoublefome 
to  direct  the  flicks  from  the  top  to  the  proper  holes  in 
the  bottom,  it  will  be  neceffary  to  have  a  fmall  door 
in  one  of  the  Tides,  which,  when  opened,  you  may  fee 
how  to  place  the  {ticks.  Flights  of  rockets  being  fel- 
dom  fet  off  at  the  beginning  of  any  fire-works,  they 
are  in  danger  of  being  fired  by  the  fparks  from  wheels, 
.&c.  therefore,  to  preferve  them,  a  cover  fhould  be 
made  to  fit  on  the  cheft,  and  the  door  in  the  fide  kept 
fhut. 

75.  Serpents  or  Snakes  for  Pots  of  Aigrettes , fmall  Mor¬ 
tars  ,  Sky-rockets,  &c. 

Serpents  for  this  ufe  are  made  from  2 \  inches  to, 

7  inches  long,  and  their  formers  from  3-i6ths  to  5“8ths 
of  an  inch  diameter  ;  but  the  diameter  of  the  cafes 
mud  always  be  equal  to  2  diameters  of  the  former. 
They  are  rolled  and  choaked  like  other  cafes,  and  fill¬ 
ed  with  compofition  from  5-8ths  of  an  inch  to  1  *  inch 
high,  according  to  the  fize  of  the  mortars  or  rockets 
they  are  defigned  for  ;  and  the  remainder  of  the  cafes 
bounced  with  corn-powder,  and  afterwards  tlieir  ends 
pinched  and  tied  clofe :  before  they  are  ufed,  their 
mouths  mull  be  primed  with  wet  meal-powder. 

76.  Leaders ,  or  Pipes  of  Communication . 

The  bed  paper  for  leaders  is  elephant ;  which  you 
cut  into  long  flips  2  or  3  inches  broad,  fo  that  they 
may  go  3  or  4  times  round  the  former,  but  not  more  : 
when  they  are  very  thick,  they  are  too  drong  for  the 
paper  which  fadens  them  to  the  works,  and  will  fome- 
times  fly  off  without  leading  the  fire.  The  formers  for 
thefe  leaders  are  made  from  2  to  6-i6ths  of  an  inch 
diameter;  but  4-i6ths  is  the  fize  generally  made  ufe  of. 
The  formers  are  made  of  fmooth  brafs  wire :  when  you 
ufe  them,  rub  them  over  with  greafe,  or  keep  them,  wet 
with  pade,  to  prevent  their  flicking  to  the  paper, 
which  mud  be  paffed  all  over.  In  rolling  of  pipes, 
make  ufe  of  a  rolling-board,  but  ufe  it  lightly:  having 
rolled  a  pipe,  draw  out  the  former  with  one  hand,, 
holding  the  pipe  as  light  as  poflible  with  the  other  ; 
for  if  it  prefs.  againd  the  former,  it  will  dick  and  tear 
the  paper. 

N.  B .  Make  your  leaders  of  different  lengths,  or  in 
clothing  of  works  you  will  cut  a  great  many  to  wade* 
Leaders  for  marron  batteries  mud  be  made  of  drong 
cartridge  paper. 

77.  Crackers . 

Cut  fome  cartridge  paper  into  pieces  3i  inches  broad, 
and  one  foot  long  ;  one  edge  of  each  fold  down  length- 
wife  about  ^  of  an  inch,  broad  ;  then  fold  the  double 
edge  down  i  of  an  inch,  and  turn  the  Angle  edge  back 
half  over  the  double  fold  ;  then  open  it,  and  lay  all 
along  the  channel,  which  is  formed  by  the  folding  of 
the  paper,  fome  meal-powder  ;  then  fold  it  over  and 
over  till  all  the  paper  is  doubled  tip,  rubbing  it  down 
every  turn  ;  this  done,  bend  it  backwards  and  forwards, 
2  i  inches,  or  thereabouts,  at  a  time,  as  oft  as  the  pa¬ 
per  will  allow  ;  then  hold  all.  thefe  folds  flat  and  clofe, 
and  with  a  fmall  pinching  cord  give  one  turn  round  the 
middle  of  the  cracker,  and  pinch  it  clofe  ;  then  bind  it 
with  a  packthread  as  tight  as  you  can  5  then,  in  the 
place  where  it  was  pinched,  prime  one  end  of  it,  and 
cap  it  with  touch-paper.  When  thefe  crackers  are 
fired,  they  will  give  a  report  at  every  turn  of  the  pa¬ 
per  :  if  you  would  have  a  great  number  of  bounces, 
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you  mud  cut  the  paper  longer,  or  join  them  after  they  Rockets 
are  made  ;  but  if  they  are  made  very  long  before  they  &c. 

are  pinched,  you  mud  have  a  piece  of  wood  with  a  - v"— 1 

groove  in  it,  deep  enough  to  let  in  half  the  cracker  ; 
this  will  hold  it  draight  while  it  is  pinching.  Fig.  12. 
rep  refen  ts  a  cracker  complete. 

78.  Single  Reports . 

Cafes  for  reports  are  generally  rolled  on  one  and  two 
oz.  formers,  and  feldom  made  larger  but  on  particular 
occafions ;  they  are  made  from  two  to  four  inches  long, 
and  very  thick  of  paper.  Having  rolled  a  cafe,  pinch 
one  end  quite  clofe,  and  drive  it  down ;  then  fill  the 
cafe  with  corn-powder,  only  leaving  room  to  pinch  it 
at  top  ;  but  before  you  pinch  it,  put  in  a  piece  of  pa¬ 
per  at  top  of  the  powder.  Reports  are  fired  by  a  vent, 
bored  in  the  middle,  or  at  one  end,  jufl  as  required. 

79.  Marrons . 

Formers  for  marrons  are  from  of  an  inch  to  i-J- 
diameter.  Cut  the  paper  for  the  cafes  twice  the  diame¬ 
ter  of  the  former  broad,  and  long  enough  to  go  three 
times  round  :  when  you  have  rolled  a  cafe,  pade  down 
the  edge  and  tie  one  end  clofe  ;  then  with  the  former 
drive  it  down  to  take  away  the  wrinkles,  and  make  it 
flat  at  bottom ;  then  fill  the  cafe  with  corn-powder  one 
diameter  and  £  high,  and  fold  down  the  red  of  the  cafe 
tight  on  the  powder.  The  marron  being  thus  made, 
wax  fome  drong  pack-thread  with  fhoemakers  wax  \ 
this  thread  wind  up  in  a  ball,  then  unwind  two  or  three 
yards  of  it,  and  that  part  which  is  near  the  ball  make 
fad  to  a  hook  ;  then  take  a  marron,  and  dand  as  far 
from  the  hook  as  the  pack-thread  will  reach,  and  wind 
it  lengthwife  round  the  marron  as  clofe  as  you  can,  till 
it  will  hold  no  more  that  way  ;  then  turn  it,  and  wind 
the  packthread  on  the  fhort  way,  then  lengthwife 
again,  and  fo  on  till  the  paper  is  all  covered  ;  then  make 
fad  the  end  of  the  packthread,  and  beat  down  both 
ends  of  the  marron  to  bring  it  in  fliape.  The  method 
of  firing  marrons  is  by  making  a  hole  at  one  end  with 
an  awl,  and  putting  in  a  piece  of  quick-match  ;  then 
take  a  piece  of  drong  paper,  in  which  wrap  up  the 
marron  with  two  leaders,  which  mud  be  put  down  to 
the  vent,  and  the  paper  tied  tight  round  them  with 
fmall  twine  :  thefe  leaders  are  bent  on  each  fide,  and 
their  loofe  ends  tied  to  other  marrons,  and  are  nailed  in 
the  middle  to  the  rail  of  the  dand,  as  in  fig.  13.  The 
ufe  of  winding  the  packthread  in  a  ball  is,  that  you  may^ 
let  it  out  as  you  want  it,  according  to  the  quantity  the 
marron  may  require  ;  and  that  it  may  not  be  tied  in 
knots,  which  would  {poll  the  marron. 

80.  Marron  Batteries , 

If  well  managed,  will  keep  time  to  a  march,  or  a 
flow  piece  of  mufic.  Marron  batteries  are  made  of  fe- 
veral  {lands,  with  a  number  of  crofs  rails  for  the  mar¬ 
rons  5  which  are  regulated  by  leaders,  by  cutting  them 
of  different  lengths,  and  nailing  them  tight,  or  loofe, 
according  to  the  time  of  the  mufic.  •  In  marron  batte¬ 
ries  you  mud  ufe  the  large  and  fmall  marrons,  and  the 
nails  for  the  pipes  muft  have  fiat  heads. 

8 1 .  Line  Rockets . 

Are  made  and  drove  as  the  fky-rockets,  but  have 
no  heads,  and  the  cafes  mud  be  cut  clofe  to  the  clay  : 
they  are  fometimes  made  with  fix  or  feven  changes,  but 
in  general  not  more  than  four  or  five.  The  method  of 
managing  thofe  rockets  is  thus  :  Fird,  have  a  piece  of 
light  wood,  the  length  of  one  of  the  rockets,  turned 

round 
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Krcket?,  round  about  t  \  inches  diametef,  'with  a  hole  through 
the  middle  length  wife,  large  enough  for  the  lime  to  go 
eafily-  through  :  if  you  defign  four  changes,  have  four 
grooves  cut  in  the  fwivel,  one  oppofite  the  other,  to 
iay  the  rockets  in. 

The  months  of  the  rockets  being  rubbed  with  wet 
Yneal-powder,  lay  them  in  the  grooves  head  to  tail, 
and  tie  them  fall ;  from  the  tail  of  the  firft  rocket  carry 
a  leader  to  the  mouth  of  the  fecond,  and  from  the  fe¬ 
cond  to  the  third,  and  fo  on  to  as  many  as  there  are 
on  the  fwivel,  ‘  making  every  leader  very  fecure  ;  but  in 
fixing  thefe  pipes,  take  care  that  the  quick-match  does 
not  enter  the  bores  of  the  rockets  i  the  Pockets  being 
ftxed  on  the  fwivel  and  ready  to  be  fired,  have  a  line 
ioo  yards  long,  ftretched  and  fixed  up  tight,  at  any 
height  from  the  ground ;  but  be  fare  to  place  it  hori¬ 
zontally  :  this  length  of  line  will  do  for  4  lb.  rockets;  but 
if  larger,  the  line  mull  be  longer.  Before  you  put  up 
the  line,  put  one  end  of  it  through  the  fwivel;  and  when 
you  fire  the  line  rocket,  let  the  mouth  of  that  rocket 
which  you  fire  firft  face  that  end  of  the  line  where  you 
{land  ;  then  the  firft  rocket  will  carry  the  reft  to  the 
other  end  of  the  line,  and  the  fecond  will  bring  them 
hick;  and  fo  they  will  run  out  and  in  according  to  the 
number  of  rockets :  at  each  end  of  the  line  there  muft 
be  a  piece  of  flat  wood  for  the  rocket  to  ftrike  againft, 
or  its  force  will  cut  the  line.  Let  the  line  be  well  foap- 
ed,  and  the  hole  in  the  fwivel  very  fmootb. 

82.  Different  Decorations  for  Line  Rochets. 

To  line  rockets  maybe  fixed  great  variety  of  figures, 
fuch  as  flying  dragons,  Mercuries,  Ihips,  &c.  Or  they 
may  be  made  to  run  on  the  line  like  a  wheel ;  which  is 
done  in  this  manner.  Have  a  flat  fwivel  made  very  exaft, 
and  on  it  tie  two  rockets  obliquely,  one  on  each  fide, 
which  will  make  it  turn  round  all  the  way  it  goes,  and 
form  a  circle  of  fire  ;  the  charge  for  thefe  rockets 
fhould  be  a  little  weaker  than  common.  If  you  would 
fhow  two  dragon^  fighting,  get  two  fwivels  made 
fquare,  and  on  each  tie  three  rockets  together  on  the 
Under  fide  ;  then  have  two  flying  dragons  made  of  tin, 
and  fix  one  of  them  on  the  top  of  each  fwivel,  fo  as  to 
ftand  upright ;  in  the  mouth  of  each  dragon  put  a  final! 
trafe  of  common  fire,  and  another  at  the  end  of  the 
tail ;  you  may  put  two  or  three  port-fires,  of  a  ftrong 
charge,  on  one  fide  of  their  bodies,  to  fhow  them.  This 
done,  put  them  on  the  line,  one  at  each  end  ;  blit  let 
there  be  a  fwivel  in  the  middle  of  the  line  to  keep  the 
dragons  from  linking  together:  before  you  fire  the 
rockets,  light  the  cafes  on  the  dragons  ;  and  if  care  be 
taken  in  firing  both  at  the  fame  time,  they  will  meet 
in  the  middle  of  the  line,  and  feem  to  tight.  Then 
they  will  run  back  and  return  with  great  violence  ; 
which  will  have  a  very  pleating  effeft.  The  line  for 
thefe  rockets  muft  be  very  long,  or  they  will  ftrike  too 
hard  together. 

8  3.  Chitiefe  Flyers. 

Cafes  for  flyers  may  be  made  of  different  fizes,  from 
one  to  eight  ounces  :  they  muft  be  made  thick  of  pa¬ 
per,  and  eight  interior  diameters  long  ;  they  are  rolled 
in  the  fame  manner  as  tourbillons,  with  a  ftraight  patt¬ 
ed  edge,  and  pinched  clofe  at  one  end.  The  method 
of  filling  them  is,  the  cafe  being  put  in  a  mould,  whofe 
cylinder,  or  foot,  muft  be  flat  at  top  without  a  nipple, 
fill  it  within  4-  a  diameter  of  the  middle ;  then  ram  in 
i  a  diameter  of  clay,  on  that  as  much  compofition  as 
Vol.  XV.  Part  II. 
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before,  oil  which  drive  i  a  diameter*  of  clay;  then  pinch  Rockett, 

the  cafe  clofe,  and  drive  it  down  flat  i  after  this  is  done,  i  &c‘ 

bore  a  hole  e&aftly  through  the  centre  of  the  clay  in  ~v~"~  J 

the  middle  ;  then  in  the  oppofite  fides,  at  both  ends-, 

make  a  vent ;  and  in  that  fide  you  intend  to  fire  firft 

make  a  fmall  hole  to  the  compofition  near  the  clay  in 

the  middle,  from  which  carry  a  quick-match,  covered 

with  a  Angle  paper,  to  the  vent  at  the  other  end  ;  then^ 

when  the  charge  is  burnt  on  one  fide,  it  will,  by  meant 

of  the  quick-match,  communicate  to  the  charge  on  the 

other  (which  may  be  of  a  different  fort).  The  flyer* 

being  thus  made,  put  an  iron  pin,  that  muft  be  fixed 

in  the  work  on  which  they  are  to  be  fired,  and  ort 

which  they  are  to  run,  through  the  hole  in  the  middle; 

on  the  end  of  this  pin  muft  be  a  riut  to  keep  the  flyer 

from  running  off.  If  you  would  have  them  turn  back 

again  after  they  are  burnt,  make  both  the  vents  at  tke 

ends  on  the  fame  fide,  which  will  alter  its  Courfe  the 

contrary  way. 

84.  ¥ab?e  Rockets , 

Are  defigned  merely  to  fhow  the  truth  of  driving, 
and  the  judgment  of  a  fire -worker,  they  having  no  other 
effeft,  when  fired,  than  fpinning  round  in  the  fame  placd 
where  they  begin,  till  they  are  Burnt  out,  and  fhowing 
nothing  more  than  an  horizontal  circle  of  fire. 

The  method  of  making  thefe  rockets  is — Have  a 
cone  turned  out  of  hard  wood  zf  inches  diameter,  and 
as  much  high  ;  round  the  bafe  of  it  draw  a  line  ;  oit 
this  line  fix  four  fpokes,  two  inches  long  each,  fo  as 
to  ftand  one  oppofite  the  other ;  then  fill  four  nine-inch' 
one  lb  cafes  with  any  ftrong  compofition,  withiri  two 
inches  of  the  top:  thefe  cafes  are  made  like  tourbillons, 
and  muft  be  rammed  with  the  greatell  exaftnefs. 

Your  rockets  being  filled,  fix  their  'Open  ends  on  the 
fhort  fpokes  ;  then  in  the  fide  of  each  cafe  bore  a  hole 
near  the  clay;  all  thefe  holes,  or  vents,  muft  be  fo  made 
that  the  fire  of  each  cafe  may  aft  the  fame  way  ;  from 
thefe  vents  carry  leaders  to  the  top  of  the  cone,  and 
tie  thetti  together.  When  you  would  fire  the  rockets,, 
fet  them  on  a  frnooth  table,  and  light  the  leaders  in  the 
rtiiddle,  and  all  the  cafes  will  fire  together  (fee  fig.  14.)*  ■. 

and  fpin  on  the  point  of  the  cone.  ccccxxiX* 

Thefe  rackets  may  be  made  to  rife  like  tourbillons, 
by  making  the  cafes  (hotter,  and  boring  four  holes  in 
the  under  fide  t>f  each  at  equal  diftances  :  this  being 
done,  they  are  called  double  tourbillons. 

biotey  All  the  vents  ill  the  Under  fide  of  the  cafes 
muft  be  lighted  at  once;  arid  the  fharp  point  of  the  cone 
cut  off,  at  which  place  make  it  fpherical. 

Sect.  V.  Of  Wheels  and  other  Works. 

.  m 

By.  Single  Vertical  Wheels • 

There  ate  different  forts  of  vertical  wheels;  fome 
having  their  fells  of  a  circular  form,  others  of  an  hexa¬ 
gon,  oftagon,  or  decagon  form,  or  any  number  of  fides, 
according  to  the  length  of  the  cafes  you  defign  for  the 
Wheel':  your  fpokes  being  fixed  in  the  nave,'  nail  flips 
of  tin,  with  their  edges  turned  up,  fo  as  to  form  grooves 
for  the  cafes  to  lie  in,  from  the  end  of  one  fpoke  to 
another;  then  tie  your  cafes  in  the  grooves  head  to  tail, 
iri  the  fame  manner  ris  thofe  on  the  horizontal  watei>" 

Wheel,  fo  that  the  Cafes  fucceffively  taking  fire  from  one 
another,  will  keep  the  wheel  in  ail  equal  rotation.  Two 
of  thefe  wheels  are  very  oft  fired  together,  one  on  each 
3  4  TJ  fide 
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,  fide  of  a  building ;  and  both  lighted  at  the  fame  time, 
and  all  the  cafes  filled  alike,  to  make  them  keep  time 
together  ;  which  they  will  do  if  made  by  the  following 
directions.  In  all  tlie  cafes  of  both  wheels,  except  the 
fir ft,  on  each  wheel  drive  two  or  three  ladles  full  oi  flow 
fire  in  any  part  of  tlie  cafes ;  but  be  careful  to  ram  the 
fame  quantity  in  each  cafe,  and  in  the  end  of  one  of 
the  cafes,  on  each  wheel,  you  may  ram  one  ladlelull 
of  dead-fire  compofition,  which  mult  be  very  lightly 
drove;  you  may  alfo  make  many  changes  of  fire  by  this 

™  Let  the  hole  in  the  nave  of  the  wheel  be  lined  with 
brafs,  and  made  to  turn  on  a  fmootb  iron  fpindle.  On 
the  end  of  this  fpindle  let  there  be  a  nut,  to  ferew  oil 
and  on  ;  when  you  have  put  the  wheel  on  the^  fpindle, 
ferew  on  the  nut,  which  will  keep  the  wheel  from  fly¬ 
ing  off  Let  the  mouth  of  the  firil  cafe  be  a  little  rai¬ 
ded.  See  fig.  1 5.  Vertical  wheels  are  made  from  10 
inches  to  3  feet  diameter,  and  the  fize  of  tlie  cafes  mull 
differ  accordingly  ;  4-oz.  cafes  will  do  for  wheels  of  14 
or  16  inches 'diameter,  which  is  the  proportion  gene¬ 
rally  ufed.  The  bed  wood  for  wheels  of  all  forts  is  a 

light  and  dry  beech.  . 

86.  Horizontal  Wheels , 

Are  belt  when  their  fells  are  made  circular;  in  dm 
middle  of  the  top  of  the  nave  mult  be  a  pintle,  turned 
out  of  the  fame  piece  as  the  nave,  two  inches  long,  and 
equal  in  diameter  to  the  bore  of  one  of  the  cafes  ot  the 
wheel :  there  muft  be  a  hole  bored  up  the  centre  of  the 
nave,  within  half  an  inch  of  the  top  of  the  pintle,  i  lie 
wheel  being  made,  nail  at  the  end  of  each  fpoke  (ol 
which  there  fhould  be  fix  or  eight)  a  piece  of  wood,  with 
a  groove  cut  in  it  to  receive  the  cafe.  Fix  thefe  pieces 
K,  fiich  a  manner  that  half  the  cafes  may  incline  up- 
wards  and  half  downwards,  and  that,  when  they  are 
tied  on,  their  heads  and  tails  may  come  very  neat  to- 
ceth«r;  from  the  tail  of  one  cafe  to  the  mouth  ol  the 
Other  carry  a  leader,  which  fecure  with  palled  paper. 
Befides  thefe  pipes,  it  will  be  neceflary  to  put  a  little 
meal-powder  infide  the  palled  paper,  to  blow  off  die 
pipe,  that  there  may  be  no  obUrudion  to  the  fire  from 
the  cafes.  By  means  of  thefe  pipes  the  cafe  will  fuc- 
ceffively  take  fire,  burning  one  upwards  and  the  odier 
downwards.  On  the  pintle  fix  a  cafe  of  the  fame  fort 
as  thofe  on  the  wheel;  this  cafe  muft  be  fired  by  a  lead¬ 
er  from  the  mouth  of  the  laft  cafe  on  the  wheel,  which 
cafe  muft  play  downwards :  inftead  of  a  common  caie 
in  the  middle,  you  may  put  a  cafe  of  Chinefe  hre,  long 
enough  to  burn  as  long  as  two  or  three  of  the  cafes  on 

the  wheel.  .  , 

Horizontal  wheels  are  oft  fired  two  at  a  time,  and 
made  to  keep  time  like  vertical  wheels,  only  they  are 
made  without  any  flow  or  dead  fire  ;,  ro  or  iz  inches 
will  be  enough  for  the  diameter  of  wheels  with  fix 
fpokes.  Fig.  16.  reprefents  a  wheel  on  fire,  with  tlie 

lard  cafe  burning.  #  * 

87.  Spiral  Wheels , 

Are  only  double  horizontal  wheels,  and  made  thus  : 
The  nave  mud  be  about  6  inches  long,  and  fomewhat 
thicker  than  the  Angle  fort;  indead  of  the  pintle  at  top, 
make  a  hole  for  the  cafe  to  be  fixed  in,  and  two-  fets  ot 
fpokes,  one  fet  neai  the  top  of  the  nave,  and  the  other 
near  the  bottom.  At  the  end  of  each  fpoke  cut  a 
groove  wherein  you  tie  the  cafes,  there  being  no  tell ; 
the  fpokes  fhould  hot  be  more  than  3  }  inches  longlrom 
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the  nave,  fo  that  the  wheel  may  not  be  more  than  8  or  Of  wheda* 
9  inches  diameter  ;  the  cafes  arc  placed  in  fuch  a  man. 
ner,  that  thofe  at  top  play  down,  and  thofe  at  bottom 
play  up,  but  let  the  third  or  fourth  cafe  play  horizon¬ 
tally.  The  cafe  in  the  middle  may  begin  with  any  oi 
the  others  you  pleafe:  6  fpokes  will  be  enough  for  each 
fet,-  fo  that  the  wheel  may  confid  of  1 2  cafes,  betide* 
that  on  the- top  ;  the  cafes  6  inches  each. 

88.  Plural  Wheels , 

Are  made  to  turn  horizontally,  and  to  confid  of  three 
fets  of  fpokes,  placed  6  at  top,  6  at  bottom,  and  4  in 
the  middle,  which  mud  be  a  little  fhorter  than  the  red: 
let  the  diameter  of  the  wheel  be  i  o  inches ;  the  cafes 
mud  be  tied  on  the  ends  of  the  fpokes  in  grooves  cut 
on  purpofe,  or  in  pieces  of  wood  nailed  on  the  ends  oi: 
the  fpokes,  with  grooves  cut  in  them  as  ufual :  in  cloth¬ 
ing  thefe  wheels,  make  the  upper  fet  of  cafes  play  ob- 
liquely  downwards,  the  bottom  fet  obliquely  upwards, 
and  the  middle  fet  horizontally.  In  placing  the  leaders, 
you  mud  order  it  fo  that  the  cafes  may  burn  thus,  viz. 
fird  up,  then  down,  then  horizontal,  and  fo  on  with  the 
red.  But  another  change  may  be  made,  by  driving  in 
the  end  of  the  8  th  cafe  "two  or  three  ladlefuls  of  flow 
fire,  to  burn  till  the  wheel  has  flopped  its  courfe  ;  then 
let  the  other  cafes  be  fixed  the  contrary  way,  which  will 
make  the  wheel  run  back  again :  for  the  cafe  at  top 
you  may  put  a  fmall  gerbe  ;  and  let  the  cafes  on  the 
fpokes  be  fliort,  and  filled  with  a  Arong  brilliant  charge/' 

89.  Illuminated  Spiral  Wheel . 

Fird  have  a  circular  horizontal  wheel  made  two  feet 
diameter,  with  a  hole  quite/  through  the  nave;  then  take 
three  thin  pieces  of  deal,  three  feet  long  each,  and  i  of 
an  inch  broad  each:  one  end  of  each  of  thefe  pieces  nail 
to  the  fell  of  the  wheel,  at  an  equal  didance  from  one 
another,  and  the  other  end  nail  to  a  block  with  a  bole 
in  its  bottom,  which  mud  be  perpendicular  with  that 
in  the  block  of  the  wheel,  but  not  io  large.  The  wheel 
being  thus  made,  have  a  hoop  planed  down  very  thin 
and  flat  ;  then  nail  one  end  of  it  to  the  fell  of  the  wheel, 
and  wind  it  round  the  three  flicks  in  a  fpiral  line  from 
the  wheel  to  the  block  at  top:  on  the  top  of  this  block 
f  x  a  cafe  of  Chinefe  fire  ;  on  the  wheel  you  may  place 
any  number  of  cafes,  which  mud  incline  downwards,, 
and  burn  two  at  a  time.  If  the  wheel  fliould  confid  of 
1  o  cafes,  you  may  let  the  illuminations  and  CBmefe 
fire  begin  with  the  fecond  cafes.  The  fpindle  for  this 
wheel  mud  be  a  little  longer  than  the  cone,  .and  made 
very  fmooth  at  top,  on  which  the  upper  block  is  to  turn, 
and  the  whole  weight  of  the  wheel  to  red.  See  fig.  17* 

90.  Double  Spiral  Wheel . 

par  this  wheel  the  block,  or  nave,  mud  be  as  long, 
as  the  height  of  the  worms,  or  fpiral  lines,  but  mud  be 
made  very  thin,  and  as  light  as  pofiible.  In  this  block 
mud  be  fixed  feveral  fpokes,  which  mud  dimmifh  in* 
length,  from  the  wheel  to  the  top,  fo  as  not  to  exceed 
the  furface  of  a  cone  of  the  fame  height.  To  the  ends* 
of  thefe  fpokes  nail  the  worms,  which  mud  crofs  each 
othef  feveral  times:  thefe  worms  clothe  with  illumina¬ 
tions,  the  fame  as  thofe  on  .  the  Tingle  wheels  ;  but  the 
1  horizontal  wheel  you  may  clothe  as  you  like.  At  top 
of  the  worm  place  a  cafe  of  fpur-fire,  or  an  amber  light. 

See  fig.  18.  This  figure  is  fliown  without  leaders,  to, 

prevent  a  confufion  ot  lines. 

91.  Balloon  Wheels , 

Are  made  to.  turn  horizontally  ;  they  mud  be  made. 

z  ieet 


Seift.  Vt 
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Of  Wheels,  x  Feet  diameter,  without  any  fpokes  ;  and  very  flrong, 
^c*  with  any  number  of  Tides.  On  the  top  of  a  wheel  range 
"  and  fix  in  pots,  3  Inches  diameter  and  7  inches  high 
each,  as  many  of  thefc  as  there-  are  cafes  on  the  wheel : 
near  the  bottom  of  each  pot  make  a  fmall  vent ;  into 
each  of  thefe  vents  carry  a  leader  from  the  tail  of  each 
cafe ;  fome  of  the  pots  load  with  flars,  and  fome  with 
ferpents,  crackers,  &c.  As  the  wheels  turn,  the  pots 
will  fucceffively  be  fired,  and  throw  into  the  air  a  great 
variety  of  fires. 

92.  Fruiloni  Wheels, 

Firfl  have  a  nave  made  9  inches  long  and  3  in  diame¬ 
ter  :  near  the  bottom  of  this  nave  fix  8  fpokes,  with  a 
hole  in  the  end  of  each,  large  enough  to  receive  a  2  of 
4  ounce  cafe  :  each  of  thefe  fpokes  may  be  1 4  inches 
long  from  the  block.  Near  the  top  of  this  block  fix  8 
more  of  the  fame  fpokes,  exa&ly  over  the  others,  but 
not  fo  long  by  2  inches.  As  this  wheel  is  to  run  hori¬ 
zontally,  all  the  cafes  in  the  fpokes  mufl  play  obliquely 
upwards,  and  all  thofe  in  the  fpokes  at  bottom  ob¬ 
liquely  downwards.  This  being  done,  have  a  fmall  ho¬ 
rizontal  wheel  made  with  8  fpokes,  each  5  inches  long 
from  the  block :  on  the  top  of  this  wheel  place  a  cafe 
of  brilliant  fire  :  all  the  cafes  on  this  wheel  mull  play  in 
an  oblique  direction  downwards,  and  burn  2  at  a  time, 
and  thofe  on  the  large  wheel  4  at  a  time ;  that  is,  2  of 
thofe  in  the  top  fet  of  fpokes,  and  2  of  thofe  in  the 
bottom  fet  of  fpokes. 

-  The  4  firfl  cafes  on  the  large  wheel,  and  the  *2  firfl 
'  on  the  fmall,  mufl  be  fired  at  the  fame  time,  and  the 
brilliant  fire  at  top  at  the  beginning  of  the  lafl  cafes. 
The  cafes  of  the  wheels  may  be  filled  with  a  grey 
charge.  When  thefe  wheels  are  completed,  you  mufl 
have  a  flrong  iron  fpindle,  made  4  feet  6  inches  lon^, 
and  fixed  perpendicularly  on  the  top  of  a  Hand :  on  this 
put  the  large  wheel,  whofe  nave  'mufl  have  a  hole  quite 
through  from  the  bottom  to  the  top.  This  hole  mufl 
be  large  enough  to  turn  eafy  round  the  bottom  of  the 
fpindle,  at  which  place  there  mufl  be  a  {boulder,  to  keep 
the  wheel  from  touching  the  {land ;  at  the  top  of  the 
fpindle  put  the  fmall  wheel,  and  join  it  to  a  large  one 
with  a  leader,  in  order  that  they  may  be  fired  both  to¬ 
gether. 

93.  Cafcades  of  Fire , 

Are  made  of  any  fixe  ;  but  one  made  according  to 
Phte  the  dimenfions  of  that  fhown  in  fig.  1.  will  be  large 
Accent,  enough  for  8-oz.  cafes.  Let  the  diflance  from  A  to  13 
be  3  feet ;  from  B  to  C  2  feet  6  inches ;  and  from  CD 
2  feet ;  and  let  the  crofs  piece  at  A  be  4  feet  long : 
then  from  each  end  of  this  piece  draw  a  line  to  D  5 
then  make  the  other  crofs  pieces  fo  long  as  to  come 
within  thofe  lines.  The  top  piece  D  may  be  of  any 
length,  fo  as  to  hold  the  cafes,  at  a  little  diflance  from 
each  other ;  all  the  crofs  pieces  are  fixed  horizontally, 

■  and  fupported  by  brackets ;  the  bottom  crofs  piece 
fhould  be  about  1  foot  6  inches  broad  in  the  middle, 
the  fecond  1  foot,  the  third  9  inches,  and  the  top  piece 
4  inches :  the  cafes  may  be  made  of  any  length,  but 
mufl  be  filled  with  a  brilliant  charge.  On  the  edges  of 
the  crofs  pieces  mufl  be  nailed  bits  of  wood,  with  a 
groove  cut  in  each  piece,  large  enough  for  a  cafe  to  lie 
ii*.  Thefe  bits  of  wood  are  fixed  fo  as  to  incline 
downwards,  and  that  the  fire  from  one  tier  of  cafes  may 
play  over  the  other.  All  the  cafes  being  tied  fall  on, 
carry  leaders  from  one  to  the  other ;  and  let  there  be  a 
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pipe  hung  from  the  mouth  of  one  of  the  cafes,  covered  OfWheein 

at  the  end  with  a  fingle  paper,  which  you  burn  to  fire  ,  ^ _ ^ 

the  cafcade- 

94.  The  Fire *Tree> 

To  make  a  fire-tree,  as  fhewn  by  fig.  t,  you  mufl 
firfl  have  a  piece  of  wood  6  Feet  long,  and  3  inches 
fquare  ;  then  at  E,  9  inches  from  the  top,  make  a  hole 
in  the  front,  and  in  each  fide  ;  or,  inflead  of  holes,  you 
may  fix  fhort  pegs,  to  fit  the  infide  of  the  cafes.  At 
F,  9  inches  from  E,  fix  3  more  pegs  ;  at  G,  1  foot  9 
inches  from  F,  fix  3,  pegs ;  at  H,  9  inches  from  G, 
fix  3  pegs  ;  at  I,  9  inches  from  H,  fix  3  pegs,  inclining 
downwards  ;  but  all  the  other  pegs  mufl  incline  up¬ 
wards,  that  the  cafes  may  have  the  fame  inclination  as 
you  fee  in  the  figures  then  at  top  place  a  4-inch  mor¬ 
tar,  loaded  with  flars,  rains,  or  crackers.  In  the  middle 
of  this  mortar  place  a  cafe  filled  with  any  fort  of  charge, 
but  let  it  be  fired  with  the  other  cafes  :  a  brilliant 
charge  will  do  for  all  the  cafes  ;  but  the  mortar  may 
be  made  of  any  diameter,  and  the  tree  of  any  fize  ;  and 
on  it  any  number  of  cafes,  provided  they  are  placed  in 
the  manner  deferibed. 

95.  Chtnefe  Fountains „ 

To  make  a  Chinefe  fountain,  you  mull  have  a  per* 
pendicular  piece  of  wood  7  feet  long  and  z\  inchei 
fquare.  Sixteen  inches  from  the  top,  fix  on  the  front  a 
crofs-piece  1  inch  thick,  and  2 1  broad,  with  the  broad 
fide  up :  below  this,  fix  3  more  pieces  of  the  fame 
width  and  thicknefs,  at  1 6  inches  from  each  other  : 
let  the  bottom  rail  be  5  feet  long,  and  the  others  of 
fuch  a  length  as  to  allow  the  fire-pumps  to  ftand  in 
the  middle  of  the  intervals  of  each  other.  The  pyra¬ 
mid  being  thu9  made,  fix  in  the  holes  made  in  the  bot¬ 
tom  rail  5  fire-pumps,  at  equal  diflances  ;  on  the  2d 
rail,  place  4  pumps ;  on  the  3d,  3  ;  on  the  4th,  2  ;  and 
on  the  top  of  the  poll,  1  ;  but  place  them  all  to  in¬ 
cline  a  little  forwards,  that,  when  they  throw  out  the 
flars,  they  may  not  flrikc  againfl  the  crofs  rails.  Having 
fixed  your  fire-pumps,  clothe  them  with  leaders,  fo  that 
they  may  all  be  fired  together.  Sec  fig.  3. 

96.  Of  illuminated  Globes  with  horizontal  Wheels. 

The  hoops  for  thefe  globes  may  be  made  of  wood, 
tin,  or  iron  wire,  about  2  feet  diameter.  For  a  fingle 
globe  take  two  hoops,  and  tie  them  together,  one  with¬ 
in  the  other,  at  right  angles  ;  then  have  a  horizon¬ 
tal  wheel  made,  whofe  diameter  mufl  be  a  little  wi¬ 
der  than  the  globe,  and  its  nave  6  inches  long  ;  on  the 
top  of  which  the  globe  is  fixed,  fo  as  to  fland  3  or  4 
inches  from  the  wheel ;  on  this  wheel  you  may  put 
any  number  of  cafes,  filled  with  what  charge  you  like } 
but  let  two  of  them  burn  at  a  time  :  they  may  be  placed 
horizontally,  or  to  incline  downwards,  juft  as  you 
choofe.  Now7,  when  the  wheel  is  clothed,  fix  on  the 
hoops  as  many  illuminations  as  will  Hand  within  24- 
inches  of  each  other :  thefe  you  fallen  on  the  hoops 
with  fmall  iron  binding  wire  ;  and  when  they  are  all 
on,  put  on  your  pipes  of  communication,  w7liich  muft 
be  fo  managed  as  to  light  them  all  with  the  2d  or  3d 
cafe  on  the  wheel.  The  fpindle  on  which  the  globe  is 
to  run  mufl  go  through  the  block  of  the  wheel,  up  to 
the  infide  of  the  top  of  the  globe  ;  where  mufl  be  fix¬ 
ed  a  bit  of  brafs,  or  iron,  with  a  hole  in  it  to  receive 
the  point  of  the  fpindle,  on  which  the  whole  weight  of 
the  wheel  is  to  bear,  as  in  fig.  4.  which  reprefents  a 
globe  on  its  fpindle.  By  this  method  may  be  made  a 
<  v  -  *  ^  ,  4  U  2  crown, 
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Of  Wheels,  crown,  which  is  done  by  having  the  !^e 

&c.  form  of  a  crown.  Sometimes  globes  and  crowns  aie 

- - * - ordered  fo  as  to  ftand  ftffl,  and  the  wheel  only  to  turn 

round;  but  when  you  would  have  the  globe  or  crown 

to  ftand  ft  ill,  and  the  wheel  to  run  by  ltfelf,  tJie  block 
of  the  wheel  muft  not  be  fo  long,  nor  the  fpmdle  any 
longer  than  to  juft  raife  the  globe  a  little  above  the 
wheel ;  and  the  wdieel  cafes  and  illumination  mult  be¬ 
gin  together. 

”  97.  Dodecaedron , 

So  called  becaufe  it  nearly  represents  a  twelve-fided 
figure,  is  made  thus.  Firft  have  a  ball  turned  out 
of  fomc  hard  wood,  14  inches  diameter  :  when  done, 
divide  its  furface  into  14  equal  parts,  from  which  bore 
holes  i4  inch  diameter,  perpendicular  to  the  centre, 
fo  that  they  may  all  meet  in  the  middle  :  then  let 
there  be  turned  in  the  infide  of  each  hole  a.  female 
ferew ;  and  to  ?1\  the  holes  but  one,  muft  be  made  a 
round  fpoke  5  feet  long,  with  4  inches  of  the  ferew  at 
cn£  end  to  fit  the  holes;  then  in  the  ferew-end  of  all 
the  fpokes  bore  a  hole,  5  inches  up,  which  muft  be 
bored  fianting,  fo  as  to  come  out  at  one  fide,  a  little 
above  the  ferew ;  from  which  cut  a  fmall  groove  along 
the  fpoke,  within  6  inches  of  the  other  end,  where 
you  make  another  hole  through  to  the  other  fide  of  the 
fpoke.  In  this  end  fix  a  fpindle,  on  which  put  a  fmall 
wheel  of  3  or  4  Tides,  each  fide  6  or  7  inches  long  *. 
thefe  Tides  muft  have  groove?  cut  in  them,  large  enough 
to  receive  a  2  or  4  oz.  cafe.  When  thefe  wheels  are 
clothed,  put  them  on  the  fpindles,  and  at  the  end  of 
each  fpindle  put  a  nut  to  keep  the  wheel  from  falling 
off.  The  wheels  being  thus  fixed,  carry  a  pipe  from 
the  mouth  of  the  firft  cafe  on  each  wheel,  through 
the  hole  in  the  fide  of  the  fpoke,  and  from  thence  along 
die  groove,  and  through  the  other  hole,  fo  as  to  hang 
out  at  the  ferew-end  about  an  inch.  The  fpokes  be¬ 
ing  nil  prepared  in  this  manner,  you  muft  have  a  poll, 
on  which  you  intend  to  fire  the  work,  with  an  iron 
ferew  in  the  top  of  it,  to  fit  one  of  the  holes  in  the 
ball :  on  the  ferew  fix  the  ball ;  then  in  the  top  hole 
of  the  ball  put  a  little  meal-powder,  and  Tome  loofe 
quick-match  :  then  ferew  in  all  the  fpokes  ;  and  in  one 
fide  of  the  ball  bore  a  hole,  in  which  put  a  leader,  and 
fecnre  it  at  the  end  ;  and  your  work  will  be  ready  to  be 
fired.  By  this  leader  the  powder  and  match  in  the 
centre  is  fired,  which  will  light  the  match  at  the  ends  of 
the  fpokes  all  at  once,  whereby  all  the  wheels  will  be 
lighted  at  once.  There  may  be  an  addition  to  thi3 
piece,  by  fixing  a  fmall  globe  on  each  wheel,  or  end  on 
the  top  wheel  emy.  A  grey  charge  will  be  proper  for 
the  wheel* cafes. 

98.  The  Yew-Tree  of  brilliant  Fire , 

Is  represented  by  fig.  5.  as  it  appears  when  burn¬ 
ing.  Firft,  let  A  be  an  upright  piece  of  wood,  4  feet 
long,  2  inches  broad,  and  r  thick  :  at  top  of  this 
piece,  on  the  fiat  fide,  fix  a  hoop  14  inches  diame¬ 
ter  ;  and  round  its  edge  and  front  place  illuminations, 
and  in  the  centre  a  5 -pointed  ftar ;  then  at  E,  which 
is  1  i  foot  from  the  edge  of  the  hoop,  place  2  cafes  of 
brilliant  fire,  one  on  each  fide  :  thefe  cafes  fhould  be 
1  foot  long  each:  below  thefe  fix  2  more  cafes  of  the 
fame  fize,  and  at  fuch  a  diftance,  that  their  mouths 
may  almofl  meet  them  at  top :  then  clofe  to  the 
ends  of  thefe  cafes  fix  2  more  of  the  fame  cafes  ;  they 
muft  ftand  parallel  to  them  at  E.  The  cafes  being 
thus  fixed,  clothe  them  mil*  Raders  $  ia  that  they, 


j&c. 
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with  the  illuminations  and  ftars  at  top,  may  all  take  fire  Of  Wheel* 
together. 

99.  Stars  with  Points  for  regulated  Pieces,  8cc. 

Thefe  ftars  are  made  of  different  lizes,  according  to 
the  work  for  which  tliey  are  intended :  they  are  made 
with  cafes  from  I  oz.  to  1  lb.  but  in  general  with  4  oz. 
cafes,  4  or  5  inches  long :  the  cafes  muft  be  rolled 
with  pafte,  and  twice  as  thick  of  paper  as  a  rocket 
of  the  fame  bore.  Having  rolled  a  cafe,  pinch  one 
end  of  it  quite  clofe  :  then  drive  in  4  a  diameter  of 
clay ;  and  when  the  cafe  is  dry,  fill  it  with  compofi- 
tion,  2  or  3  inches  to  the  length  of  the  cafes  with 
which  it  is  to  burn  :  at  top  of  the  charge  drive  fome 
clay ;  as  the  ends  of  theie  cafes  arc  ieldunx  pinched, 
they  would  be  liable  to  take  fire.  Having  filled  a  cafe, 
divide  the  circumference  of  it  at  the  pinched  end  clofe 
to  the  clay  into.  5  equal  parts  then  bore  5  holes  with 
a  gimblet,  about  the  fize  of  the  neck  of  a  common 


4-oz.  cafe,  into  the  compofition  :  from  one  hole  to  the 
other  carry  a  quick-match,  and  lecure  it  with  paper  1. 
this  paper  muft  be  put  on  in  the  manner  of  that  on  the 
ends  of  wheel- cafes,  fo  that  the  hollow  part,  which 
proje&s  from  the  end  of  the  cafe,  may  ferve  to  receive 
a  leader  fronrany  other  work,  to  give  fire  to  the  points 
of  the  ftars.  Thefe  ftars  may  be  made  with  any  num* 
ber  of  points. 

IOO.  Fixed  San  with  a  tranfparent  Face. 

To  make  a  fun  of  the  belt  fort,  there  fhonld  be  two* 
rows  of  cafes,  as  jh  fig.  6.  which  will  {how  a  double  glo¬ 
ry,  and  make  the  rays  ftrong  and  full.  The  frame,  or 
fim-wheel,  muft  be  made  thus  ;  Have  a  circular  fiat 
nave  made  very  ftrong,  12  inches  diameter:  to  this  fix 
$  ftrong  fiat  fpokes,  A,B,C,D,E,F.  On  the  front  of 
thefe  fix  a  circular  fell,  5  feet  diameter ;  within  which 
fix  another  fell,  the  length  of  one  of  the  fun-cafes  lefa 
in  diameter ;  within  this  fix  a  3d  fell,  whofe  diameter 
muft  be  lefs  than  the  2d  by  the  length  of  1  cafe  and 
j-jd.  The  wheel  being  made,  divide  the  fells  into  fo 
many  equal  parts  as  you  would  have  cafes  (which  may 
be  done  from  24  to  44). :  at  each  divifton  fix  a  fiat  iron 
ftaple  ;  thefe  ftaples  muft  be  made  to  fit  the  cafes,  to 
hold  them  fall  on  the  wheel ;  let  the  ftaples  be  fo  pla¬ 
ced,  that  one  row  of  cafes  may  lie  in  the  middle  of  the 
intervals  of  the  other.. 

In  the  centre  of  the  block  of  the  fun  drive  a  fpindle, 
on  which  put  a  fmall  hexagon  'wheel,  whofe  cafes 
muft  be  filled  with  the  fame  charge  as  the  cafes  of  the 
fua :  two  cafes  of  this  wheel  muft  burn  at  a  time,  and 
begin  with  them  on  the  fells.  Having  fixed  on  ail  the 
cafes,  carry  pipes  of  communication  horn  one  to  the. 
Other,  as  you  lee  in  the  figure,  and  from  one  fide  of 
the  fun  to  the  wheel  in  the  middle,  and  from  thence 
to  the  other  fide  of  the  fun.  Thefe  leaders  will  hold 
the  wheel  fteady  while  tlie  fun  is  fixing  up,  and  will 
alfo  be  a  fure  method  of  lighting  both  cafes  of  the 
wheel  together.  A  fun  thus  made  is  called  3  b  illiant 
fun ,  becaufe  the  wood  work  is  entirely  covered  with 
fire  from  the  wheel  in  the  middle,  fo  that,  there  appears 
nothing  but  'fparks  of  brilliant  fire  :  but  it  you  would 
have  a  ttanfparent  face  in  t^ie  centre,  you  muft  have 
one  made  of  paftecoard  of  any  fize.  The  method. of 
making  a  face  is,t  by  cutting  out  the  eyes,  nofe,  and 
mouth,  for  the  fparks  of  the  wheel  to  appear  through  5 
but  inftead  of  this  face,  you'  may  have  one  painted  09 
oiled  paper,  hr  Perfian  iilk*  ftrained  tight  ou  a  hoop  * 

which 
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)f  Wheels,  which  hoop  muft  be  fupported  by  3  or  4  pieces  of 
^c*  w^re  at  6  inches  diftance  from  the  wheel  in  the  centre, 
^  T  the  light  of  it  may  illuminate  the  face.  By  this 

method  you  may  have,  in  the  front  of  a  fun,  Vi  vat 
Rex,  cut  in  paileboard,  or  Apollo  painted  on  filk  ;  but, 
for  a  fmall  colle£lion,  a  fun  with  a  fingle  glory,  and  a 
wheel  in  front,  will  be  moft  fuitable.  Half-pound 
cafes,  filled  10  inches  with  compofition,  will  be  a  good 
fize  for  a  fun  of  5  feet  diameter ;  but,  if  larger,  the 
cafes  muft  be  greater  in  proportion. 

Three  V eri'ual  Wheels  illuminated,  which  turn  on 
their  own  Naves  upon  a  horizontal  "Table. 

A  plan  of  this  is  fhoivn  by  fig-  7.  .Let  D  be  a 
deal  table  3  feet  in  diameter:  this  table  mult  be  fix¬ 
ed  horizontally  on  the  top  of  a  poll ;  on  this  poll 
mult  be  a  perpendicular  iron  fpindle,  which  mult  come 
*  through  the  centre  of  the  table  ;  then  let  A,B,C,  be 
3  fpokes  joined  to  a  triangular  fiat  piece  of  wood,  in 
the  middle  of  which  make  a  hole  to  fit  eafily  over  the 
fpindle  :  let  E,F,G,  be  pieces  of  wood,  4  or  5  inches 
long  each,  and  2  inches  fquare,  fixed-on  the  under 
fides  of  the  fpokes  ;  in  thefe  pieces  make  holes  length- 
wife  to  receive  the  thin  part  of  the  blocks  of  the 
wheels,  which,  when  in,  are  prevented  from  coming 
out  by  a  fmall  iron  pin  being  run  through  the  end  of 
each.  K,  L,M,  are  3  vertical  o&agon  wheels,  18 
niches  diameter  each :  the  blocks  of  thefe  wheels  mult 
be  long  enough  for  3  or  4  inches  to  reft  Sn  the  table  ; 
round  which:  part  drive  a  number  of  lharp  points  of 
wire,  which  muft  not  projeft  out  of  the  blocks  more 
than  i-i6th  of  an  inch  :  the  ufe  of  thefe  points  is, 
that,  when  the  blocks  run  round,  they  will  ftick  in 
the  table,  and  help  the  wheels  forward  :  if  the  naves 
are  made  of  itrong  wood,  one  inch  will  be  enough 
for  the  diameter  of  the  thin  part,  which  fliould  be 
made  to  turn  eafy  in  the  holes  in  the  pieces  E,  F,  G. 
On  the  front  of  the  wheels  make  4  or  5  circles  of 
ftrong  wire,  or  fiat  hoops,  and  tie  on  them  as  many 
illuminations  as  they  will  hold  at  2  inches  from  each 
other  :  inftead  of  circles,  you  may  make  fpiral  lines, 
clothed  with  illuminations,  at  the  fame  diftance  from 
each  other  asthofe  on  the  hoops.  When  illuminations 
aie  fixed  on  a  fpiral  line  in  the  front  of  a  wheel,  they 
muft  be  placed  a  little  on  the  flant,  the  contrary  way 
that  the  wheel  runs  :  the  cafes  for  thefe  wheels  may  be 
Filed  with  any  coloured  charge,  but  muft  burn  only  one 
£t  a  time. 


&c. 


The  wheels  being  thus  prepared,  you  muft  have  a 
globe,  crown,  or  fpiral  wheel,  to  put  on  the  fpindle  in 
the  middle  of  the  table  :  this  fpindle  fhould  be  juft  long 
enough  to  raife  the  wheel  of  the  globe,  crown,  or  fpi¬ 
ral  wheel,  fo  high  that  its  fire  may  play  over  the  3 
vertical  wheels  ;  by  this  means  their  fires  will  not  be 
confufed,  nor  will  the  wheels  receive  any  damage  from 
the  fire  of  each  other.  In  clothing  this  work,  let  the 
leaders  be  fo  managed,  that  all  the  wheels  may  light  to¬ 
gether,  and  the  illuminations  after  2  cafes  of  each  wheel 
we  burned. 

102.  Illuminated  Chandelier . 

Illuminated  works  are  much  admired  by  the  Italians, 
and  indeed  are  a  great  addition  to  a  colle&ion  of  works; 

a  gr^d  exhibition  an  illuminated  piece  fhould  be 
fired  after  every  two  or  three  wheels,  or  fixed  pieces  of 
common  and  brilliant  fires  ;  and  li Rewife  illuminated 
Works  may  be  made  cheap,  quick,  and  eafy. 
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To  make  an  illuminated  chandelier,  you  muft  firfl  Of  Wheels, 
have  one  made  of  thin  wood  (fee  fig.  8.)  The  chan-  ' 
deher  being  made,  bore  in  the  front  of  the  branches,  " 
and  in  the  body,  and  alfo  in  the  crown  at  top,  as  many 
holes  for  illuminations  as  they  will  contain  at  3  inches 
diftance  from  each  other :  in  thefe  holes  put  illumina¬ 
tions  filled  with  white,  blue,  or  brilliant  charge.  Ha¬ 
ving  fixed  in  the  port-fires,  clothe  them  with  leaders, 
lo  that  the  chandelier  and  crown  may  light  together, 
r  ,  cycles  on  this  figure  reprefent  the  mouths 

die  fiLt  UmWi!tIOnS’  WhIch  mUil  pr°je£i  flra‘fiht  from. 

103.  Illuminated  Tew  Tree, 

Eiift^have  a  tree  made  of  wood,  fuch  as.  is  ihown  by 
9-  The  middle  piece  or  Hem,  on  which  the  branch¬ 
es  are  fixed,  mult  be  8  feet  6  inches  high :  at  the  bot¬ 
tom  of  this  piece  draw  a  line,  at  fight  angles,  2  feet  6 
inches  long  at  each  fide  ;  then  from  L,  which  is  1  foot 
6  inches  from  the  bottom,  draw  a  line  on  each  fide  tp 
C  and  D  :  thefe  lines  will  give  the  length  of  the  two 
farit  branches.  Then  put  on  the  two  top  blanches  pa¬ 
rallel  to  them  at  bottom:  let  the  length  of  each  of  thefe 
branches,  be  1  foot  from  the  Item:  from  the  ends  of 
thefe  two  branches  draw  a  line  to  C  and  D  :  then  fix 
on  5  more  branches  at  an  equal  diftance  from  each 
other,  and  them  length  will  be  determined  by  the  lines; 

AC  and  ED.  W  hen  the  branches  are  fixed,  place  il- 
Iuminatfng  portfires  on  the  top  of  each,'  as  many  as  you 
choofe  :  behind  the  top  of  the  ftem  fallen  a  gerbe  or 
white  fountain,  which  muft  be  fired  at  the  beginning  of 
the  illuminations  on  the  tree. 

-  I04*  Finning  Stars  with  brilliant  Wheels . 

.  ^  make  a  flaming  ftar,  you  mufl  firft  have  made  a' 

circular  piece  of  ftrong  wood  about  i  inch  thick  and  % 
feet  diameter  :  round  this  block  fix  8  points,  2  feet  6 
inches  long  each;  4  of  thefe  paints  muft  be  ftraight  and  4 
flaming  :  thefe  points  being  joined  on  very  itrong,  and 
even  with  the  furface  of  the  block,  nail  tin  or  pafte- 
board  on  their  edges,  from  the  block  to  the  end  of 
each,  where  they  muft  be  joined  :  this  tin  muft  project 
m  front  8  inches,  and  be  joined  where  they  meet  at  the 
block  ;  round  the  front  of  the  block  fix  4  pieces  of 
thicK  iron  wire,  8  inches  long  each,  equally  diftant  from 
each  other  :  this  being  done,  cut  a  piece  of  pafteboard 
round,  2  feet  diameter,  and  draw  on  it  a  ftar,  as  may  be 
ieen  in  !  g.  10.  Cut  our  this  ftar,  and  on  the  back  of 
it  pahe  oiled  paper  ;  then  paint  each  point  half  red  and 
hall  yellow,  lengthwile  ;  but  the  body  of  the  ftar  muft. 
be  left  open,  wherein  mull  run  a  brilliant  wheel,  made 
t.nis:  Have  a  light  block  turned  pinches  long:  at 
each  end  of  it  fix  6  fpokes  ;  at  the  end  of  each  fpoke 
put  a  2  ounce  cafe  of  brilliant  fire  the  length  of  thefe 
cafes  muft  be  in  proportion,  to  the  wheel,  and  the  dia¬ 
meter  of  the  vfheel  when  the  cafes  are  on  muft  be  a 
little  lefs  than  the  diameter  of  the  body  of  the  fmall  ftar.* 
the  cafes  on  the  fpokes  in  front  muft  have  their  mouths 
incnne  outwards,  and  thofe  on  the  infide  fpokes  muft  be 
placed  fo  as  to  form  a  vertical  circle  of  fire.  When  you 
place  your  leaders,  carry  the  firft  pipe  from  the  tail  of 
1  of  the  cafes  in  front  to  the  mouth  of  p  of  the  infide 
cafes,  and  from  the  tail  of  that  to  another,  in  front,  and 
fo  on  to  all  the  cafes.  Your  wheel  beiug  made,  put  it 
on  a  fpindle,  in  the  centre  of  the  ftar;  this  fpindle  muft 
have  a  fhoulder  at  bottom,  to  keep  the  wheel  at  a  little 
diftance  from  the  block.  This .  wheel  muft  be  kept  on 

'.ths. 
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Of  Wheel 
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having  fixed  on  the 
f  wire : 


'/heels  the  fpindle  by  a  nut  tit  (he  end;  having  fixed  °n 

Sent  ftar,  and  fill  the  large  flames  and  points  with 
fire ;  then  it  will  again  appear  like  a  common  wheel, 

^  Piece  of  nine  Mutations. 

A  regulated  piece,  if  well  executed,  is  as  curious  as 
any  in  tire-works :  it  eonfifts  of  hxed  and  moveable 
pieces  on  one  fpindle,  reprefentmg  various  ngure  , 

which  take  fire  fucceffively  one  from  another,  viithout 

any  affiftance  after  lighting  the  firft  mutation,  bee 

*"°I.  Names  of  the  mutations,  with  the  colour  of  fire 
and  fize  of  the  cafe  belonging  to  each.  ...  . 

Firft  mutation  is  a  hexagon  vertical  wheel,  lllumin 
ted  in  front  with  fmall  portfires  tied  on  the  Ipokes 

this  wheel  muft  be  clothed  will.  2  ounce  cafes,  filled 

with  black  charge  ;  the  length  of  thefe  cafes  is  deter 
mined  by  the  fize  of  the  wheel,  but  muft  burn  fingl}. 

Second  mutation  is  a  fixed  piece,  called  a  golden  glory, 
by  reafon  of  the  cafes  being  filled  with  fpur-bre.  1  he 
cafes  muft  Hand  perpendicular  to  the  block  on  which 
they  are  fixed,  fo  that,  when  burning,  they  may  repre- 
fent  a  glory  of  fire.  This  mutation  is  generally  com- 
pofed  of  5  or  7  two  ounce  cafes.  _ 

Third  mutation  is  moveable  ;  and  is  only  an  octagon 
■vertical  wheel,  clothed  with  4  ounce  cafes,  filled  with 
brilliant  charge  :  2  of  thefe  cafes  muft  burn  at  a  time. 
In  this  wheel  you  may  make  changes  of  lire. 

Fourth  mutation,  is  a  fixed  fun  of  brilliant  fire,  con¬ 
fiding  of  1 2  four  ounce  cafes  :  the  necks  of  tliefe  cafes 
muft  be  a  little  larger  than  thofe  of  4  ounce  wheel- 
cafes.  In  this  mutation  may  be  made  a  change  of  fird, 
by  filling  the  cafes  half  with  brilliant  charge,  and  half 

with  grey.  _ 

Fifth  mutation,  is  a  fixed  piece,  called  the  porcupine  s 
quills.  This  piece  eonfifts  of  1 2  fpokes,  Handing  per¬ 
pendicular  to  the  block  in  which  they  are  fixed  ;  oa 
each  of  thefe  fpokes,  near  the  end,  muft  be  placed  a 
4  ounce  cafe  of  brilliant  fire.  All  thefe  cafes  muft  in¬ 
cline  either  to  the  right  or  left,  fo  that  they  may  all 
play  one  way. 

Sixth  mutation ,  Is  a  {landing  piece,  called  the  croft  fire. 
This  mutation  eonfifts  of  8  fpokes  fixed  in  a^block ; 
near  the  end  of  each  of  thofe  fpokes  muft  be  tied  two 
4  ounce  cafes  of  white  charge,  one  acrofs  the  other,  fo 
that  the  fires  from  the  cafes  on  one  fpoke  may  interfe& 
the  fire  from  the  cafes  on  the  other. 

Seventh  mutation ,  is  a  fixed  wheel,  with  2  circular 
fells,  on  which  are  placed  j  6  eight-ounce  cafes  of  bril¬ 
liant  fire,  in  the  form  of  a  ftar.  This  piece  is  called  a 
fixed  Jlar  of  wildfire. 

Eighth  mutation.  This  is  a  beautiful  piede,  called  a 
brilliant  Jlar-piece .  It  eonfifts  of  6  fpokes,  Which  are 
ilrengthened  by  2  fells  of  a  hexagon  form,  at  fome  di- 
ilance  from  each  other :  at  the  end  of  each  fpoke,  in 
the  front,  is  fixed  a  brilliant  ftar  of  5  points  ;  and  on 
•each  fide  of  every  ftar  is  placed  a  4  ounce  cafe  of  black 
©r  grey  charge  ;  thefe  cafes  muft  be  placed  with  their 
mouths  fidewife,  fo  that  their  fires  may  crofs  each 
Qther. 
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Ninth  mutation,  Is  a  wheel-piece.  This  U .  ewnpofcd  Of  Wheel 
of  6  long  fpokes,  with  a  hexagon  vertical  wheel  at  the 
end  of  each  ;  thefe  wheels  run  on  fpindles  in  the  front 
of  the  fpokes  ;  all  the  wheels  are  lighted  together  :  2 
ounce  cafes  will  do  for  thefe  wheels,  and  may  be  tilled 
with  any  coloured  charge. 

II.  Proportions  of  the  mutations,  with  the  method- 
of  conveying  the  fire  from  one  to  the  other,  and  the 
diftance  they  ftand  one  from  the  other  on  the  fpindle. 

Fir/I  Mutation,  muft  be  a  hexagon  vertical  wheel, 

14  inches  diameter;  on  one  fide  of  .  the  block,  whofe 
diameter  is  inches,  is  fixed  a  tin  barrel  A  (fee 
fio-.  1 1.  n°  I .)  ii'his  barrel  muft  be  a  little  lefs  in  dia¬ 
meter  than  the  nave  ;  let  the  length  of  the  barrel  and 
block  be  6  inches.  Having  fixed  the  cafes  on  the 
wheel,  can  y  a  leader  from  the  tail  of  the  laft  cafe  in¬ 
to  the  tin  barrel  through  a  hole  made  on  purpofe, 

2  inches  from  the  block;  at  the  end  of  this  leader 
let  there  be  about  t  inch  or  2  of  loofe  match  ;  but 
take  care  to  fecure  well  the  hole  wherein  the  pipe  is 
put,  to  prevent  any  fparks  falling  in,  which  would 
light  the  fecond  mutation  before  its  time,  and  coniulc 

the  whole.  .  , 

Second  mutation  is  thus  made.  Have  a  nave  turned 
2t  inches  diameter,  and  3  long  ;  then  let  4  an  inch  ot. 
that  end  which  faces  the  firft  wheel  be  turned  fo  as  to 
fit  eafy  into  the  tin  barrel  of  the  firft  mutation,  which 
muft  turn  round  it  without  touemng.  On  the  other  end 
of  the  block  fix  a  tin  barrel  B,  n  2.  This  barrel  muft 
be  6  inches  long,  and  only  half  an  inch  of  it  to  fit  on 
the  block.  Round  the  nave  fix  5  fpokes,  1^  inch  long 
each  ;  the  diameter  of  the  fpoke9  muft  be  equal  to  a 
2  oz.  former.  On  thefe  fpokes  put  five  7-inch  2 -oz.  cafes 
of  fpur-fire,  and  carry  leaders  from  the  mouth  of  one 
to  the  other,  that  they  may  all  light  together.  Then 
from  the  mouth  of  one  of  the  cafes  carry  a  leader  through 
a  hole  bored  flantwife  in  the  nave,  from  between  the 
fpokes,  to  the  front  of  the  block  near  the  fpindle  hole  : 
the  end  of  this  leader  muft  projedt  out  of  the  hole  in-  s 
to  the  barrel  of  the  firft  mutation,  fo  that  when  the 
pipe  which  comes  from  the  end  of  the  laft  cafe  on  the 
firft  wheel  flafhes,  it  may  take  fire,  and  light  the  2d 
mutation.  To  communicate  the  fire  to  the  3d  muta¬ 
tion,  bore  a  hole  near  the  bottom  of  one  of  the  5  cafes 
to  the  compofition,  and  from  thence  carry  a  leader  in¬ 
to  a  hole  made  in  the  middle  of  the  barrel  B  :  this  hole 
muft  be  covered  with  palled  paper. 

Third  mutation ,  may  be  either  an  o&agon  or  he¬ 
xagon  wheel,  20  inches  diameter ;  let  the  nave  be  3t 
inches  diameter,  and  in  length;  1-^  inch  of  the 
front  of  the  nave  muft  be  made  to  ht  in  the  bar¬ 
rel  B.  On  the  other  end  of  the  block  fix  a  tin  band 
C,  n°  3.  This  barrel  muft  be  61  inches  in  length,  one 
inch  of  which  muft  fit  over  the  block.  The  cafes  ot 
this  wheel  muft  burn  2  at  a  time ;  and  from  the 
mouths  of  the  2  firft  cafes  carry  a  leader,  through 
holes  in  the  nave,  into  the  barrel  of  the  fecond  muta¬ 
tion,  after  the  ufual  manner ;  but  befides  thefe  leaders 
let  a  pipe  go  acrofs  the  wheel  from  one  firft  ca  e 
to  the  other  *,  then  from  the  tail  of  one  of’  the  lait 
cafes  carry  a  pipe  into  a  hole  in  the  middle  o  t  e 
barrel  C  :  at  the  end  of  this  pipe  let  there  be  fome  looie 

quick-match.  .,  A 

Fourth  and  fifth  mutations .  Thefe  may  be  defcri  e 
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f  Wheels,  under  one  head,  a$  their  naves  are  made  of  one  piece, 

,  *c*  which  from  E  to  F  is  14  inches  j  E,  a  block  4  inches 

diameter,  with  10  or  12  fhort  fpokes,  on  which  are 
fixed  1 1 -inch  $-oz.  cafes  :  let  the  front  of  this  block 
be  made  to  fit  eafy  in  the  barrel  C,  and  clothe  the  cafes 
fo  that  they  may  all  light  together ;  and  let  a  pipe  be 

carried  through  a  hole  in  the  block  into  the  barrel  C, 

in  order  to  receive  the  fire  from  the  leader  brought 
from  the  laft  cafe  on  the  wheel.  G  is  the  nave  of  the 
5th  mutation,  whofe  diameter  muft  be  4^-  inches  :  In  this 
nave  fix  10  or  12  fpokes,  i~  foot  in  length  each;  thefe 
fpokes  muft  ftand  7  inches  diftant  from  the  fpokes  of 
the  4th  mutation  ;  and  at  the  end  of  each  fpoke  tie  a 
4-oz.  cafe,  as  n°  5.  All  thefe  cafes  are  to  be  lighted 
together,  by  a  leader  brought  from  the  end  of  one  of 
the  cafes  on  i)°  4*  Let  F  and  H  be  of  the  fame  piece 
of  wood  as  E  and  G,  but  as  much  thinner  as  poffible, 
to  make  the  work  light. 

Sixth  and  /event h  mutations .  The  blocks  of  thefe 
2  mutations  are  turned  out  of  one  piece  of  wood,  whofe 
length  from  F  to  P  is  15  inches.  L,  a  block  5  inches 
diameter,  in  which  are  fixed  8  fpokes,  each  2  feet 
4  inches  long;  at  the  end  of  each  fpoke  tie  two  4-oz. 
cafes,  as  11  6.  All  thefe  cafes  mult  be  fired  at  the 
fame  time,  by  a  pipe  brought  from  the  end  of  one  of 
the  cafes  on  the  5th  mutation.  Let  the  di fiance  be¬ 
tween  the  fpokes  at  L,  and  thofe  in  the  5th  mutation, 
be  7  inches.  M,  the  nave  of  the  7th  mutation,  whofe 
diameter  muft  be  5^  inches  :  in  this  nave  fix  8  fpokes, 
and  on  the  front  of  them  2  circular  fells,  one  of  4  feet 
8  inches  diameter,  and  one  of  3  feet  1  1  diameter  ;  on 
thefe  fells  tie  1 0  8-oz.  or  pound  cafes,  as  in  n°  7.  and 
carry  leaders  from  one  to  the  other,  fo  that  they  may 
be  all  fired  together.  This  mutation  mud  be  fired  by 
a  leader  brought  from  the  tail  of  one  of  the  cafes  on  the 
6th  mutation. 

Eighth  and  ninth  mutations.  The  blocks  of  thefe 
may  be.  turned  out  of  one  piece,  whofe  length  from  P 
to  D  muft  be  12  inches.  O,  the  block  of  the  8th  mu¬ 
tation,  which  muft  be  6  inches  diameter  ;  and  in  it  muft 
be  fixed  6  fpokes,  each  3  feet  in  length,  ftrengthened 
by  an  hexagon  fell  within  3  or  4  inches  of  the  ends  of 
the  fpokes  :  clofe  to  the  end  of  each  fpoke,  in  the 
front,  fix  a  five-pointed  brilliant  ftar ;  then  7  inches 
below  each  liar  tie  two  io-inch  8  oz.  cafes,  fo  that 
the.  upper  ends  of  the  cafes  may  reft  on  the  fells,  and 
their  ends  on  the  fpokes.  Each  of  thefe  cafes  muft  be 
placed  parallel  to  the  oppolite  fell  (fee  n°  8.)  NNN, 

&c.  are  the  cafes,  and  kkk,  &c.  the  ftars. 

The  9th  mutation  is  thus  made.  Let  D  be  a  block 
7  inches  diameter.  In  this  block  muft  be  ferewed  6 
fpokes,  6  feet  long  each,  with  holes  and  grooves  for 
leaders,  as  thofe  in  the  dodecaedrdn  ;  at  the  end  of 
each  fpoke,  in  the  front,  fix  a  fpindle  for  a  hexagon 
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7th  mutation  ;  and  thence  to  the  5th,  let  its  diameter  Of  Wheel, 
be  3  of  an  inch;  from  the  jth  to  the  4th,  c-8ths  of  &Cl 
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vertical  wheel,  i  o  inches  diameter,  as  in  n°  9.  When 
thefe  wheels  are  on,  carry  a  leader  from  each  into  the 
block,  fo  that  they  may  all  meet  ;  then  lead  a  pipe 
from  the  end  of  one  of  the  cafes  of  the  8th  mutation, 
through  a  hole  bored  in  the  block  D,  to  meet  the 
leaders  from  the  vertical  wheels,  fo  that  they  may  all  be 
fired  together. 

The  fpindles  for  larger  pieces  are  required  to  be 
made  veiy  ftrong,  and  as  exadl  as  poffible  :  for  a  piece 
of  9  mutations,  let  the  fpindle  be  at  the  large  end  1 
mch  diameter,  and  continue  that  thicknefs  as  far  as  the 


an  inch  ;  from  the  4th  to  the  2d,  *  inch  and  from 
the  2d  to  the  end,  3.8th.  of  an  inch.  At  the  fmaft 
end  muft  be  a  nut  to  keep  on  the  firft  wheel,  and  at 
the  thick  end  muft  be  a  large  nut,  as  fiiown  by  the  fi. 
gure  ;  fo  that  the  ferew  part  of  the  fpindle  being  put; 
throi^h  a  and  a  nut  ferewed  on  tight,  the  fpindle 
will  be  held  faft  and  fleady  :  but  you  are  to  obferve. 
that  that  part  of  the  fpindle  on  which  the  moveable 
pieces  are  to  run,  be  made  long  enough  for  the  wheels 
to  run  eafy  without  flicking;  the  fixed  pieces  being 
made  on  different  blocks,  the  leaders  muft  be  joined, 
after  they  are  fixed  on  the  fpindle.  The  befl  method 
or. preventing  the  fixed  mutations  from  moving  on  the 
fpindle,  is  to  make  that  part  of  the  fpindle  which  goes 
through  them  fqnare  ;  but  as  it  would  be  difficult 
to  make  fquare  holes  through  fuch  long  blocks  as 
are  fometimes  required,  it  will  be  beft  to  make  them 
thus :  Bore  a  hole  a  little  larger  than  the  diameter  of 
the  ipindle;  and  at  each  end  of  the  block,  over  the 
hole,  fatten  a  piece  of  brafs  with  a  fquare  hole  in  it  to 
bt  the  fpindle. 

106.  To  make  an  Horizontal  Wheel  change  to  a  Verticcd 
Wheel  with  a  Sun  in  front. 

The  fudden  change  of  this  piece  is  very  pleafing  * 
and  gives  great  furprife  to  thofe  who  are  not  acquaint! 
ed  with  the  contrivance.  A  wheel  for  this  purpofe 
fhould  be  about  three  feet  diameter,  and  its  fell  circu^ 
lar  ;  on  which  tie  1 6  half-pound  cafes  filled  with  bril¬ 
liant  charge:  two  of  thefe  cafes  muft  burn  at  a  time; 
and  on  each  end  of  the  nave  muft  be  a  tin  barrel  of 
the  fame  conftrudlion  as  thofe  on  the  regulated  piece. 
The  wheel  being  completed,  prepare  the  poft  or  ftand 
thus:  Firft  have  a  ftand  made  of  any  height,  about 
three  or  four  inches  fquare  ;  then  faw  off  from  the  top 
a  piece  two  feet  long;  this  piece  join  again  at  the 
place,  where  it  was  cut,  with  a  hinge  on  one  fide,  fo 
that  it  may  lift  up  and  down  in  the  front  of  the  ftand  ; 
then  fix  on  the  top  of  the  bottom-part  of  the  ftand,  on 
each  fide,  a  bracket  ;  which  brackets  muft  projedl  at 
right  angles  with  the  ftand,  one  foot  from  the  front,  for 
the  fhort  piece  to  reft  on.  Thefe  brackets  muft  be  pla¬ 
ced  a  little  above  the  joint  of  the  poft,  fo  that  when 
the  upper  ftand  falls,  it  may  lie  between  them  at  right 
angles  with  the  bottom  ftand ;  which  may  be  done  by- 
fixing  a  piece  of  wood,  one  foot  long,  between  the 
brackets,  and  even  with  the  top  of  the  bottom  ftand  ; 
then,  as  the  brackets  rife  above  the  bottom  ftand,  they 
will  form  a  . channel  for  the  fhort  poft  to  lie  in,  and  keep 
it  Heady  without  (training  the  hinge.  Qn  the  fide  of 
the  fhort  poft,  oppafite  the  hinge,  nail  a  piece  of  wood, 
of  fuch  a  length,  that,  when  the  poft  is  perpendicular, 
it  may  reach  about  if  feet  down  the  long  poft  ;  to 
which  being  tied,  it  will  hold  the  fhort  ftand  upright. 

1  he  ftand  being  thus  prepared,  in  the  top  of  it  fix  a 
fpindle  10  inches  long :  on  this  fpindle  put  the  wheel  • 
then  x  on  a  brilliant  fun  with  a  fingle  glory  ;  the  dia¬ 
meter  of  this  fun  muft  be  6  inches  lefs  than  that  of  the 
wheel.  When  you  fire  this  piece,  light  the  wheel  nrft, 
and  let  it  run  horizontally  till  four  cafes  are  confumed: 
then  from,  the  end  of  the  fourth  cafe  carry  a  leader 
into  the  tin  barrel  that  turns  over  the  end  of  the  ftand; 
this  leader  muft  be  met  by  another  brought  through 
the  top  of  the  poll,  from  a  cafe  filled  with  a  ftrong 
4  port- 
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or WheeU.poit.fire  charge,  and  tied  to'  the  bottorh  poft,  wth  its 
&c.  facing  the  packthread  which  holds  up  the 

- - » - •'  ft°  d  fo  that  when  this  cafe  is  lighted,  it  w.ll  burn 

fhe  ^thread,  and  let  the  wheel  fall  forward,  by 
which  means  it  will  become  vertical :  then  from  the 
laft  cafe  of  the  wheel,  carry  a  leader  into  the  bairel  next 
the  fur,  which  will  begin  as  foon  as  the  wheel  is  burnt 

107.  Grand  Volute  illuminated  with  a  froieBed  Wheel  in 
front. ♦ 

Firft  have  two  Hoops  made  of  ftrong  iron  wire,  one 
of  6  feet  diameter,  and  one  of  4  feet  2  inches  ;  theft' 
hoops  muft  be  joined  to  fcrolls  A,  A,  A,  &c.  as  in 
Plate  fig.  1.  Thefe  fcrolk  mull  be  made  of  the  lame  tort 
fccccxxxi.  c£ wjre  as  t^e  hoops;  on  thefe  fcrolls  tie,  with  lron- 
Bmding  wire,  as  many  illuminating  port-fires  as  they 
will  hold,  at  two  inches  diftance;  clothe  thefe  port-tires 
with  leaders,  fo  that  they  may  all  take  fire  together.—-* 
Then  let  C  be  a  circular  wheel  of  four  fpokes,  3  feet  6 
inches  diameter;  and  on  its  fell  tie  as  many  4-oz.  cafes, 
head  to  tail,  as  will  complete  the  circle,  only  allowing 
a  fufficient  diftance  between  the  cafes,  that  the  fire  may 
pafs  free;  which  may  be  done  by  cutting  the  upper  part 
of  the  end  of  each  cafe  a  little  {helving  :  on  each  fpoke 
•  fjX  a  4..CZ.  cafe,  about  three  inches  from  the  fell  of  the 
wheel :  thefe  cafes  are  to  burn  one  at  a  time,  and  the  firft 
of  them  to  begin  with  thofe  on  the  fell,  of  which  four 
are  to  burn  at  a  time;  fo  that  the  wheel  will  laft  no  long¬ 
er  than  \  of  the  cafes  on  the  fell,  which  in  number 
Should  be  1 6  or  20.  On  the  front  of  the  wheel  form  a 
fpiral  line  with  ftrong  wire,  on  which  tie  port-fires, 
placing  them  on  a  flant,  with  their  mouths  to  face  the 
fame  way  as  the  cafes  on  the  wheel :  all  thefe  port-fires 
muft  be  fired  with  the  fecond  cafes  of  wheel.  Let 
D,  D,  D,  &c.  be  fpokes  of  w»od,  all  made  to  ferew 
into  a  block  in  the  centre  ;  each  of  thefe  fpokes  may 
be  in  length  about  4  feet  6  inches  ;  in  the  top  of  each 
fix  a  fpindle,  and  on  each  fpindle  put  a  fpiral  wheel  of 
g  fpokes,  fuch  as  E,  E,  E,  & c.  The  blocks  of  thefe 
wheels  muft  have  a  hole  at  top  for  the  centre  cafes, 
and  the  fpindle  muft  have  nuts  fcrewfed  on  their  ends  ; ' 
which  nuts  fhould  fit  in  the  holes  at  top  of  the  blocks, 

^  fb  that  all  the  wheels  muft  be  put  on  before  you  fix  in 
the  centre  cafes :  as  fome  of  thefe  wheels,  by  reafon  of 
their  fituation,  will  not  bear  on  the  nut,  it  will  be  ne- 
ceffary  to  have  fmooth  fhoulder3  made  on  the  fpindles 
for  the  blocks  to  run  on.  The  cafes  of  thefe  wheels  are 
to  burn  double  ;  and  the  method  of  firing  them,  is  by 
carrying  a  leader  from  each  down  the  fpokes  into  the 
block  in  the  centre,  as  in  the  dodecaedron,  but  the 
centre  cafe  of  each  wheel  muft  begin  with  the  two  laft 
cafes  as  ufual.  It  is  to  be  obferved,  that  the  large  cir¬ 
cular  wheel  in  front  muft  have  a  tin  barrel  on  its  block, 
into  which  a  pipe  muft  be  carried  from  one  of  the  fe¬ 
cond  cafes  on  the  wheel ;  this  pipe  being  met  by  ano* 
ther  from  the  large  block,  in  which  the  8  fpokes  arc 
fcrewed,  will  fire  all  the  fpiral  wheels  and  the  illumi¬ 
nating  port -fires  at  the  fame  time.  The  cafes  of  the 
proje&ed  wheel  may  be  filled  with  a  white  charge,  and 
thofe  of  the  fpiral  wheels  with  a  grey. 

108.  Moon  and  Seven  Stars . 

v  %•  2  *  be  a  fmooth  circular  board  6  feet  dia¬ 

meter^:  out  of  the  middle  of  it  cut  a  circular  piece  12 
or  14  inches  diameter  ;  and  over  the  vacancy  put  white 
Perfian  filk,  on  which  paint  a  moon’s  face ;  then  let 
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I,  I,  I,  &c.  be  ftars,  ^each  4  ar  £  inches  cut 


out  with  five  points,  and  covered  with,  oiled  filk  :  on  _ 

the  front  of  the  large  circular  board  draw  a  7-pomted 
ftar,  as  large  as  the  circle  will  allow  ;  then  on  the  lines 
which  form  this  ftar,  bore  holes,  wherein  fix  pointed 
ftars.  When  this  cafe  is  to  be  fired,  it  muft  be  fixed 
upon  the  front  of  a  poft,  on  a  fpindle,  with  a  wheel  of 
brilliant  fire  behind  the  face  of  the  moon  :  fo  that, 
while  the  wheel  burns,  the  moon  and  ftars  will  appear 
tnmfparent  :  and  when  the  wheel  has  burnt  out,  they 
will  difappear,  and  the  large  ftar  in  front,  which  is  form¬ 
ed  of  pointed  ftars,  will  begin,  being  lighted  by  a  pipe 
of  communication  from  the  laft  cafe  of  the  vertical 
wheel,  behind  the  moon  ;  this  pipe  muft  be  managed  iit 
the  fame  manner  as  thofe  in  regulated  pieces. 

109.  Double  Cone-lVbeel  illuminated / 

This  piece  is  reprefen  ted  by  fig.  3.  Let  A  be  a 
ftrong  decagon  wheel,  2  feet  6  inches  diameter  ;  then 
on  each  fide  of  it  fix  a  cone  B  and  G  :  thefe  cones  arc 
to  confift  of  a  number  of  hoops,  fupported  by  3  or  4 
pieces  of  wood,  in  the  manner  of  the  fpiral  wheels.  Let 
the  height  ‘of  each  cone  be  3  feet  6  inches  ;  and  on  all 
the  hoops  tie  port-fires  horizontally,  with  their  mouthy- 
outwards,  and  clothe  the  wheel  with  8-oz.  cafes,  all  to 
play  horizontally,  two  at  a  time :  the  cones  may  be  fi¬ 
red  with  thevfirfl  or  fecond  cafes.  The  fpindle  for  this 
piece  muft  go  through  both  the  cones,  and  rife  three 
feet  above  the  point  of  the  cone  at  top ;  fo  that  its 
length  will  be  t  o  feet  4  inches  from  the  top  of  the  poft 
H,  in  which  it  is  fixed,  allowing  four  inches  for  the 
thicknefs  of  the  block  of  the  wheel.  The  whole  weight 
of  the  wheel  and  cones  muft  bear  on  a  fhoulder  in  the 
fpindle,  on  which  the  block  of  the  wheel  muft  turn.— 
Near  the  top  of  the  fpindle  muft  be  a  hole  in  the  front, 
into  which  ferew  a  fmall  fpindle,  after  the  cones  are  on : 
then  on  this  fmall  fpindle  fix  a  fun  D,  compoled  of  fix- 
teen  9-inch  4-0Z.  cafes  of  brilliant  fire  ;  which  cafes  muft 
not  be  placed  on  a  fell,  but  only  ftuck  into  a  block  of 
6  inches  diameter  :  then  in  the  front  of  this  fun  muft  be 
a  circular  vertical  wheel,  1 6  inches  diameter  ;  on  the 
front  of  this  wheel  form  with  iron-wire  a  fpiral  line, 
and  clothe  it  with  illuminations  after  the  ufual  method. 
As  this  wheel  is  not  to  be  fired  till  the  cones  are  burnt 
out,  the  method  of  firing  it  is  thus :  Let  the  hole  in  the 
block,  at  the  top  of  the  uppermoft  cone,  be  a  little  lar¬ 
ger  than  the  fpindle  which  paftes  through  it.  Then, 
from  the  firft  cafe  of  the  vertical  wheel  before  the 
fun,  carry  a  leader  down  the  fide  of  the  fpindle  to 
the  top  of  the  block  of  the  horizontal  wheel,  on  which 
muft  be  a  tin  barrel :  then  this  leader  being  met  by 
another  brought  from  the  end  of  the  laft  cafe  of  the 
horizontal  wheel,  will  give  fire  to  the  vertical  wheel 
fo  foon  as  the  cones  are  extinguifhed  :  but  the  fun 
D  muft  not  be  fired  till  the  vertical  wheel  is  quite 
burnt  out. 

HO.  Fire-pumps . 

Cafes  for  fire-pumps  are  made  as  thofe  for  tourbil- 
lons  ;  only  they  are  palled,  inftead  of  being  rolled  dry. 
Having  rolled  and  dried  your  cafes,  fill  them  :  firft  put 
in  a  little  meal-powder,  and  then  a  ftar  ;  on  which  ram 
lightly  a  ladle  or  two  of  compofition,  then  a  little  meal- 
powder,  and  on  that  a  ftar,  then  again  compofition  ; 
and  fo  on  till  you  have  filled  the  cafe.  Stars  for  fire- 
pumps  fhould  not  be  round  ;  but  mul  be  made  either 
fquare,  or  flat  and  circular,  with  a  hole  through  the 
{  middle : 
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V  heels, &c.reidJ!a  :  the  quantity  of  powder  for  throwing  the  ftars 
?Tl\  increafe  as  you  come  near  the  top  of  the  cafe  ; 
fot,  if  much  powder  be  put  at  the  bottom,  it  will  burft 
the  cafe*  The  ftars  mu  ft  differ  in  fizc  in  this  manner  : 
I,et  the  ftar  which  you  put  in  firft.be  about  £  lefsthan 
the  bore  of  the  cafe  ;  but  let  the  next  ftar  be  a  little  lar¬ 
ger,  and  the  third  ftar  a  little  larger  than  the  fecond, 
and  lo  on  :  let  them  increafe  in  diameter  till  within  two 
ot  the  top  of  the  cafe,  which  two  muft  fit  in  ti<*ht. 
As  the  loading  of  fire-pumps  is  fomewhat  difficult, 
it  will  be  neceftary  to  make  two  or  three  trials  before 
you  depend  on  their  performance:  when  yon  fill  a 
number  of  pumps,  take  care  not  to  put  in  each  an 
equal  quantity  of  charge  between  the  ftars,  fo  that  when 
they  are  fired,  they  may  not  throw  up  too  many  ftars 
together.  Cafes  for  fire-pumps  fhould  be  made  very 
itrong,  and  rolled  on  4  or  8  oz.  formers,  10  or  12  inches 
long  each. 

lit.  Vertical  Scroll  Wheel 

pi  f  /  This  wheel  may  be  made  of  any  diameter,  but  muft 
Ccccxxx/.  tJ  con&ru&ed  as  in  fig.  4.  to  do  which  proceed  thus: 

ilave  a  blpck  made  of  a  moderate  fize,  in  which  fix 
four  flat  fpokes,  and  on  them  fix  a  flat  circular  fell  of 
wood  5  round  the  front  of  this  fell  place  port-fires  ;  then 
on  the  front  of  the  fpokes  form  a  fcroll,  either  with  a 
hoop  or  ftrong  iron  wire  ;  on  this  fcroll  tie  cafes  of 
brilliant  fire,  in  proportion  to  the  wheel,  head  to  tail, 
as  in  the  figure.  When  you  fire  this  wheel,  light  the 
fifft  cafe  near  the  fell $  then,  as  the  cafes  fire  fimceffive- 
ly,  you  will  fee  the  circle  of  fire  gradually  diminifti :  ‘ 
but  whether  the  illuminations  on  the  fell  begin  with  the 
ffcroll  or  not,  is  immaterial,  that  being  left  entirely  to 
the  maker.  ' 

N.  B.  This  wheel  may  be  put  in  the  front  of  a  re. 
gulated  piece,  or  fired  by  itfelf,  occafionally. 

112*  Pin- Wheels. 

Firft  roll  fome  paper  pipes,  about  14  inches  long 
each ;  thefe  pipes  muft  not  be  made  thick  of  paper^ 
two  or  three  rounds  of  elephant  paper  being  fufficicHt. 
When  your  pipes  are  thoroughly  dried,  you  muft  have 
a  tin  tube  12  inches  long,  to  fit  eafy  into  the  pipes; 
at  one  end  of  this  tube  fix  a  fmall  conical  cup,  which 
cone  is  called  a  funnel ;  then  bend  one  end  of  one  of 
the  pipes,  and  put  the  funnel  in  at  the  other  as  far  as 
it  will  reach,  and  fill  the  cup  with  compofition  :  then 
draw  out  the  funnel  by  a  little  at  a  time,  fhaking  it  up 
and  down,  and  it  will  fill  the  pipe  as  it  comes  out.  Ha¬ 
ving  filled  fome  pipes,  have  fome  fmall  blocks  made 
about  one  inch  diameter  and  half  an  inch  thick  ;  round 
ohe  of  thefe  blocks  wind  and  pafte  a  pipe,  and  to  the 
end  of  this  pipe  join  another  ;  which'  muft  be  done  by 
twilling  the  end  of  one  pipe  to  a  point,  and  putting  it 
into  the  end  of  the  other  with  a  little  pafte  :  in  this 
manner  join  four  or  five  pipes,  winding  them  one  upon 
the  other  fo  as  to  form  a  fpiral  line*  Having  wound  on 
your  pipes,  pafte  two  flips  of  paper  acrofs  them  to  hold 
them  together  :  befides  thefe  flips  of  paper,  the  pipes 
muft  be  parted  together-* 

There  is  another  method  of  making  thefe  Wheels, 
viz.  by  winding  on  the  pipes  without  pafte,  and  flick¬ 
ing  them  together  with  fealing-wax  at  every  half  turn  ; 
fo  that  when  they  ate  fired,  the  end-will- fall  loofe  every 
time  the  fire- pafles  the  wax,  by  which  means  the  circle 
of  fire  will  be  eonfiderably  increafed*  The  formers  for 
tfcefe  pipes  are  made  from  if  to  4-1 6ths  of  an  inch 
Vot.  XV*  Part II. 
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MMUowder  d8the  C0TfltiOn  f01'  thCm  ‘S  33  f°1IoWS  •*  D 
Meal-powder  8  oz.  faltpetre  2  oz.  and  fulphur  1  •  I’  ecesof 

among  thefe  ingredients  may  be  mixed  a  little  Heel  Fi'e-W°rk»- 

fi  mgs  or  the  dull  of  call  iron  :  this  compofition  fhould  -V— ' 

tb.  p  f  y  d,‘7’  fru  r°l  ,madC  t0°  fine>  or  k  wiU  flick  in 
the  funnel,  fhefe  wheels  may  be  fired  on  a  large  pin, 
and  held  in  the  hand  with  fafety.  S  P ’ 

„  1.1 3-  Fire-globes. 

ietted  r^f  8re  j'VO  forts  of  fire-globes  ;  one  with  pro- 
jetted  cafes  ;  the  other  with  the  cafes  concealed,  thus  : 

Have  a  globe  made  of  wood,  of  any  diameter  you 
choofe,  and  divide  the  furface  of  it  into  14  equal  parts 
and  at  each  divifion  bore  a  hole  perpendicular  to  the 

intended  ^4  hol,es.mu.ft  be  in  proportion  to  the  cafes 
r  Jf!  flifiL  K  U/el:  in  evei7  hole  except  one,  put  a 
,  ,  Wltb  brilliant,  or  any  other  charge,  and  let 

the  mouths  of  the  cafes  be  even  witjh  the  furface  of  the 
globe  ;  then  cut  in  the  globe  a  groove,  from  the  mouth 

°0nf  fcafe  tor  the  b‘her>  for  leaders,  which  mult  be 
carried  from  cafe  to  cafe,  fo  that  they  may  all  be  fired 
together  ;  this  done,  cover  the  globe  with  a  Angle  pa- 
per,  and  pamt  it.  Thefe  globes  may  be  ufed  to  orna- 
ment  a  building* 

Fire -globes  with  projetted  cafes  arc  made  thus  : 

Your  globe  being  made  with  14  holes  bored  in  it  as 
ulual,  fix  m  every  hole  except  one,  a  cafe,  and  let  each 
cafe  projett  from  the  globe  two-thirds  of  its  length  ; 
then  clothe  all  the  cafes  with  leaders,  fo  that  they  may 
-  all  take  fire  at  the  fame  time.  Fire-globes  are  fun- 

ported  by  a  pintle,  made  to  fit  the  hole  in  which  theie 
is  no  calc. 

1 14.  To  thread  and  join  Leaders,  and  place  them  on  dif¬ 
ferent  Works.  J  ' 

Joining  and  placing  leaders  is  a  very  effential  part 
ot  hre-works,  as  it  is  on.  the  leaders  that  the  perform¬ 
ance  of  all  complex  works  depends;  for  which  reafon 
tue  method  of  conducting  pipes  Gf  communication  (hall 
be  here  explained  in  as  plain  a  manner  as  poffible.  Your 
Works  being  ready  to  be  clothed,  proceed  thus:  Cut  your 
pipes  of  a  fufficient  length  to  reach  from  one  cafe  to  the 
other  ;  then  put  m-the  quick-match,  which  muft  always 
be  made  to  go  in  very  eafy  :  when  the  match  is  in,  cut 
it  off  within  about  an  inch  of  the  end  of  the  pipe,  and 
let  it  projett  as  much  at  the  other  end  ;  then  fallen 
the  pipe  to  the  mouth  of  each  cafe  with  a  pin,  and  put 
the  loofe  ends  of  the  match  into  the  mouths  of  the  cafes, 
with  a  little  meal-powder  :  this  done  to  all  the  cafes, 
jialte  over  the  mouth  of  each  two  or  three  bits  of  paper. 

1  he  preceding  method  is  ufed  for  large  cafes,  and  the 
following  for  fmall,  anil  for  illuminations :  Firft  thread 
a  long  pipe  ;  then  lay  it  on  the  tops  of  the  cafes,  and 
cut  a  bit  of  the  under  fide,  over  the  mouth  of  each  cafe, 
fo  that  the  match  may  appear  :  then  pin  the  pipe  to 
every  other  cafe  ;  but  before  yon  put  on  the  pipes,  put 
a  little  meal-powder  in  the  month  of  each  cafe.  If  the 
cafes  thus  clothed  are  pert-fires  on  illuminated  works, 
cover  the  mouth  of  each  cafe  with  a  Angle  paper ;  but 
if  they  are  choaked  cafes,  fituated  fo  that  a  number  of 
fpatks  from  other  works  may  fall  on  them  before  they 
are  fired,  fecure  them  with  three  or  four  papers,  which 
muft  be  parted  on  very  fmooth,  that  there  may  be  no 
creafes  for  the  fparks  to  lodge  in,  which  often  fet  fire  to  ’ 
the  works 'before  their  time.  Avoid  as  much  as  pof¬ 
fible  placing  the  leaders  too  near,  or-one  acrofs  the  other 
fo  as  to  touch,  as  it  may  happen  that  the  flafh  of  one 
4  ^  <  will. 
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W1T1  fire  the  other  ;  therefore  if  your  works  fhould  be  fo 
formed  Sit  the  leaders  mail  crofs  or  touch,  be  fare  to 
make  them  very  ftrong,  and  fecure  at  the  joints,  and 

6V  Wher^a'great  length  of  pipe  is  required,  it  muft.  be 
made  by  joining  feveral  pipes  in  this  manner  :  Having 
put  on  one  length  of  match  as  many  pipes  as  ,t  will 
hold,  pafte  paper  over  every  joint ;  but,  if  a  ftill  greater 
length  is  required,  more  pipes  muft  be  joined,  by  cut¬ 
ting  about  an  inch  off  one  fide  of  each  pipe  near  the  end, 
and  layino-  the  quick-match  together,  and  tying  them 
faff  with  fmall  twine  ;  after  which,  cover  the  joining 

with  palled  paper. 

1 15.  Placing  Fire -works  to  be  exhibited . 

Nothing  adds  more  to  the  appearance  of  fire-works 
than  the  placing  them  properly  ;  though  the  manner  of 
placing  them  chiefly  depends  on  the  judgment  of  the 
maker!  The  Mowing  are  the  rules  generally  obier- 
ved,  whether  the  works  are  to  be  f  red  on  a  building  or 
on  Hands :  If  they  are  a  double  fet,  place  one  wheel  of 
a  fort  on  each  fide  of  the  building  ;  and  next  to  each  of 
them,  towards  the  centre,  place  a  fixed  piece,  then 
wheels,  and  fo  on ;  leaving  a  fufficient  diftance  between 
them  for  the  fire  to  play  from  one  without  burning  the 
other.  Having  fixed  fome  of  your  works  thus  in  front, 
place  the  reft  behind  them,  in  the  centre  of  their  inter¬ 
vals  :  The  largeft  piece,  which  is  generally  a  regulated 
or  tranfparent  piece,  muft  be  placed  in  the  centre  of  the 
building,  and  behind  it  a  fun,  which  muft  always  Hand 
above  all  the  other  works  :  A  little  before  the  build¬ 
ing,  or  Hands,  place  your  large  gerbes  ;  and  at  the  back 
of° the  works  fix  your  marron  batteries,  pots  des  aigrettes , 
pots  d  s  brim ,  pots  des  fau  ifons,  air-balloons,  and  flights 
of  rockets :  The  rocket  Hands  may  be  fixed  behind, 
or  anywhere  elfe,  fo  as  not  to  be  in  the  way  of  the 
works. 

Single  colle£lions  are  fired  on  Hands  ;  which.  Hands 
are  made  in  the  fame  manner  as  theodolite  Hands, 
only  the  top  part  muft  be  long  or  fhort  occafionally  : 
thefe  Hands  may  be  fixed  up  very  foon  without  much 
trouble. 

1 1 6.  Order  of  Firing . 

I.  Two  fignal 

2'  ®ix  &,y  C  rockets 

3.  Two  honorary  C 

4.  Four  caduceus  ) 

6*  ^  Two  E?  ^w^ee^s  humiliated 

7 .  j  (  tranfparent  ftars 

8.  A  line  rocket  of  five  changes 

9.  Four  tourbillons 

lo.l  f  horizontal  wheels 

3  1.  air  balloons  illuminated 

12.  Two  <  Chinefe  fountains 

13.  regulating  pieces  of  four  mutations  each 

14.  J  l^pots  des  aigrettes 

15.  Three  large  gerbes 

16.  A  flight  of  rockets 

3  7.  7  rp  5  balloon  wheels 

38.  \  W°  (  cafcades  of  brilliant  fire 
19.  Twelve  fky-rockets 
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28 
29, 
3°« 
3  !< 
32< 
33 
34- 


4- 

5* 

6. 

7* 


20.  ?  <pwo  C  illuminated  yew  trees 

21.  S  °  t  air-balloons  of  ferpents, 

22.  Four  tourbillons 


and  2  compound 
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22.1  m  f  Fruiloni  wheels  Different 

24.  }  Tw°  1  illuminated  globes  with  horizontal  wheels 

25.  One  pot  des  fauciffons  u— j 

26.  Two  plural  wheels 

27.  Marron  battery 
Two  chandeliers  illuminated 
Range  of  pots  des  brins 
Twelve  fky-rockets 
Two  yew-trees  of  fire 
Nell  of  ferpents 
Two  double  cones  illuminated 
Regulating  piece  of  feven  mutations,  viz* 

1.  Vertical  wheel  illuminated 

2.  Golden  glory 

3.  Octagon  vertical  wheel 
Porcupine’s  quills 
Crofs  fires  ’ 

Star-piece  with  brilliant  rays 
Six  vertical  wheels 

35.  Brilliant  fun 

36.  Large  flight  of  rockets. 

When  water-works  are  to  be  exhibited,  divide  them 
into  feveral  fets,  and  fire  one  fet  after  every  fifth  or 
fixth  change  of  land  and  air-works.  Obferve  this  rule 
in  firing  a  double  fet  of  works  :  Always  begin  with  lky- 
rockets,  then  two  moveable  pieces,  then  two  fixed  pie¬ 
ces,  and  fo  on  ;  ending  with  a  large  flight  of  rockets, 
or  a  marron  battery  :  if  a  Angle  collection,  fire  a  fixed 
piece  after  every  wheel  or  two,  and  now  and  then  fomc 
air  and  water -works. 

1 17.  Fountain  of  Sky-rockets • 

Kg.  5.  reprefents  a  fountain  of  30  rockets.  Let 
A  be  a  perpendicular  poft,  1 6  feet  high  from  the 
ground,  and  4  inches  fquare.  Let  the  rail,  or  crofs 
piece  C,  be  1  foot  6  inches  long,  3  inches  broad, 
and  I  thick.  The  rail  D,  at  bottom,  muft  be  6  feet 
long,  1  foot  broad,  and  I  inch  thick.  F  and  G  are 
the  two  fides  which  ferve  to  fupply  the  rails  D,  E,, 

H,  I,  C  :  thefe  fides  are  I  foot  broad  aMottom,  and 
cut  in  the  front  with  a  regular  flope,  to  .3  inches  at  top ; 
but  their  back  edges  muft  be  parallel  with  the  front  of 
the  pots  A.  The  breadth  of  the  rails  E,  H,  I,  will  be 
determined  by  the  breadth  of  the  fides  :  all  the  rails 
muft  be  fixed  at  2  feet  diftance  from  each  other,  and  at 
right  angles  with  the  pots.  Having  placed  the  rails 
thus,  bore  in  the  bottom  rail  10  holes,  at  equal  diftances, 
large  enough  to  receive  the  flick  of  a  one-pound  rock* 
et  :  in  the  back  edge  of  this  rail  cut  a  groove  from  one 
end  to  the  other,  fit  to  contain  a  quick-match ;  then 
cut  a  groove  in  the  top  of  the  rail,  from  the  edge  of 
each  hole,  into  the  groove  in  the  back  :  in  the  fame 
manner  cut  in  the  fecond  rail,  E,  8  holes  and  grooves  ; 
in  the  third  rail,  H,  6  holes  and  grooves  ;  in  the  fourth 
rail,  I,  4  holes  and  grooves  ;  and  in  the  top  rail,  2 
holes  and  grooves.  B,  a  rail  with  holes  in  it  to  guide 
the  ends  of  the  rocket-flicks  :  this  rail  muft  be  fixed  6 
feet  from  the  rail  D.  The  fountain  frame  being  thus 
made,  prepare  your  rockets  thus :  Tie  round  the  mouth 
of  each  a  piece  of  thin  paper,  large  enough  to  go  twice 
round,  and  to  project  about  14  inch  from  the  mouth  of 
the  rocket,  which  muft  be  rubbed  with  wet  meal-pow¬ 
der  ;  in  the  mouth  of  each  rocket  put  a  leader,  which 
fecure  well  with  the  paper  that  projects  from  the  mouth 
of  the  cafe;  thefe  leaders  muft  be  carried  into  the  grooves 

in 
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t^eccTof  r”  k*c,i  the  rails,  in  which  lay  a  quick-match 
Fire-works.  °m  0IJf  enc*  to  other, ^  and  cover  it  with  palled 
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-  Paper  :  holes  mull  be  made  in  the  rail  D,  to  receive  the 
ends  of  the  Hicks  of  the  rockets  in  the  rail  E,  and  fo 
on  to  the  fourth  rail ;  fo  that  the  Hicks  of  the  rockets 
at  top  will  go  through  all  the  rails.  The  rockets  being 
fo.  prepared,  fix  a  gerbe,  or  white  Hower-pot,  on  each 
rail,  before  the  poH,  with  their  mouths  inclining  a  little 
forwards  :  thefe  gerbes  muH  be  lighted  all  at  once.  Be- 
hind  or  before  each  gerbe,  fix  a  cafe  of  brilliant  or  flow 
fire .  thefe  cafe8  muH  be  filled  fo  that  they  may  burn 
out  one  after  the  other,  to  regulate  the  fountain;  which 
may  be  done  by  carrying  a  leader  from  the  end  of  each 
brilliant  lire,  into  the  groove  in  the  back  of  each 
rail.  Different  fixed  rockets  may  be  ufed  in  thefe  foun- 
tains  :  but  it  will  be  bell  to  fill  the  heads  of  the  rockets 
on  each  rail  with  different  forts  of  things,  in  this  man- 
,’er  ^ofe  ,at  top  with  crackers,  the  next  with  rains, 
the  third  with  ferpents,  the  fourth  with  tailed  Hars,  and 
the  laH  flight  with  common  or  brilliant  Hars. 

1 1  8.  Palm  Tree. 

This  piece,  though  made  of  common  fires,  and  of  a 
Ample  conflrudlion,  has  a  very  pleafing  effe& ;  owing 
to  the  fires  interfe&ing  fo  often,  that  they  refemble 
the  branches  of  trees.  Let  A  (fig.  6.)  be  a  perpen¬ 
dicular  poH,  of  any  thicknefs,  fo  that  it  is  fufficiently 
flrong  to  hold  the  cafes;  let  the  diflance  from  B  to  C 
be  2  feet  6  inches,  and  C  to  D  2  feet  6  inches,  and 
let  the  length  of  each  crofs  piece  be  2  feet ;  on  each 
end  of  each  fix  a  five-pointed  Har  ;  then  fix,  on  pegs 
made  on  purpofe,  1 2-inch  half-pound  cafes  of  brilliant 
fire,  as  in  the  figure.  All  the  cafes  and  Hars  muH  be 
fired  at  once.  Ihis  piece  ihould  be  fixed  high  from 
the  ground. 

119.  Illuminated  Pyramid ,  with  Archmedian  Screws ,  a 
Globe,  and  vertical  Sun , 

May  be  of  any  fize.  One  made  according  to  the  di- 
rhenfions  of  fig.  7.  will  be  a  good  proportion,  wh©fe 
height  is  2  I  feet  ;  from  C  to  D,  6  feet  ;  from  E  to  F, 

9  feet :  the  fpace  between  the  rails  muH  be  6  inches, 
and  the  rails  as  thin  as  poflible :  in  all  the  rails  Hick 
port-fires  at  four  inches  difiance.  The  Archimedian 
ferews,  G,  K,  are  nothing  more  than  double  fpiral 
wheels,  with  the  cafes  placed  on  their  wheels  horizon¬ 
tally  in  Head  of  obliquely.  The  ’vertical  fun,  I,  need 
not  confifi  of  more  than  12  rays,  to  form  a  fingle  glory. 
The  globe  at  top  muH  be  made  in  proportion  to  the 
pyramid ;  which  being  prepared  according  to  the  pre¬ 
ceding  directions,  place  your  leaders  fo  that  all  the  illu¬ 
minating  port-fires,  ferews,  globe,  and  fun,  may  take 
fire  together.  The  pyramid  mufi  be  fupported  by  the 
two  fides,  and  by  a  fupport  brought  from  a  pole,  which 
Kiufi  be  placed  two  feet  from  the  back  of  the  pyramid, 
that  the  wheels  may  run  free. 

120.  Rofe-piece  and  Sun . 

A  rofe-piece  may  be  ufed  for  a  mutation  of  a  regu¬ 
lated  piece,  or  fired  by  itfelf:  it  makes  the  befi  ap¬ 
pearance  when  made  large ;  if  its  exterior  diameter  be 
6  feet,  it  will  be  a  good  fize.  Fig.  8.  fliows  the  man¬ 
ner  it  appears  in  before  it  is  fired.  Let  the  exterior 
fell  be  made  of  wood,  and  fupported  by  4  wooden 
fpokes  :  all  the  other  parts,  on  which  the  illuminations 
are  fixed,  mufi  be  made  of  Hrong  iron  wire  :  on  the 
exterior  fell  place  as  many  half-pound  cafes  of  brilliant 
charge  as  you  think  proper,  but  the  more  the  better  ; 


for  the  nearer  the  cafes  are  placed,  the  Hronger  will  be 
the  rays  of  the  fun  :  the  illuminations  flioulcHbe  placed 
within  3  inches  of  each  other :  they  mufi  all  be  fired 
together,  and  burn  fome  time  before  the  fun  is  lighted* 
which  may  be  done  by  carrying  a  leader  from  the  mid- 
die  of  one  of  the  illuminations,  to  the  mouth  of  one  of 
the  fun  cafes. 

I2r.  Tranfparent  Stars  with  illuminated  Rays. 

Fig.  9.  reprefents  an  illuminated  Har.  Let  the 
diameter  from  A  to  B  be  2  feet,  and  from  C  to 

r  Vetn‘  Flrft„make  a  ft  long  circular  back  or  body 
of  the  liar,  2  feet  diameter,  to  which  you  fix  the  il¬ 
luminated  rays :  in  the  centre  of  the  front  of  the 
body  fix  a  fpindle,  on  which  put  a  double  triangular 
wheel,  6  inches  diameter,  clothed  with  2  ounce  cafes  of 
brilliant  charge  ;  the  cafes  on  this  wheel  mull  bum  but 
one  at  a  time.  Round  the  edge  of  the  body  nail  a 
hoop  made  of  thin  wood  or  tin  :  this  hoop  mull  pro- 
Je«  ln  front  6  or  7  inches  :  in  this  hoop  cut  5  or  4. 
holes  to  let  out  the  fmoke  from  the  wheel.  The  •  Har 
and  garter  may  be  cut  out  of  flrong  palleboard  or  tin 
made  in  this  manner  :  Cut  a  round  piece  of  palteboard* 
or  tin,  2  feet  diameter,  on  which  draw  a  liar,  and  cut 
it  out ;  then  over  the  vacancy  palle  Perfian  filk  ;  paint 
the  letters  yellow;  4  0f  the  rays  yellow,  and  4  red  • 
the  crofs  in  the  middle  may  be  painted  half  red  arid  half 
yeHow,  or  yellow  and  blue.  T  his  tranfparent  ftar  mult 
be  ialtened  to  the  wooden  hoop  by  a  ferew,  to  take 
off  and  on;  the  illuminated  rays  are  made  of  thin  wood 
with  tin  fockets  fixed  on  their  fides  within  4  inches 
of  each  other  ;  in  thefe  fockcts  Hick  illuminating  port¬ 
fires;  behind  the  point  of  each  ray  fix  a  half-pound  cafe 
of  grey,  black,  or  Chinefe  fire. 

N.  B.  The  illuminated  rays  to  be  lighted  at  the 
fame  time  as  the  triangular  wheel,  or  after  it  is  burnt 
out ;  which  may  be  done  by  a  tin  barrel  being  fixed  to 
the  wheel,  after  the  manner  of  thofe  in  the  regulated 
pieces.  Into  this  barrel  carry  a  leader  from  the  illu¬ 
minated  rays,  through  the  back  of  the  liar ;  which 
leader  mull  be  met  by  another,  brought  from  the  tail 
of  the  lafi  cafe  on  the  wheel. 

12Z.  Tranfparent  Table  Star  illuminated. 

Fig.  1.  reprefents  a  table  liar,  whofe  diameter,  from 
E  to  F,  is  it  feet  ;  and  f-om  E  to  I,  4  feet.  This0' 
proportion,  obferved  on  each  fide,  will  make  the  centr- 
frame  4  feet  fquare :  in  this  fquare  fix  a  tranfparent 
itar,  as  in  the  figure.  This  liar  may  be  painted  blue, 
and  its  rays  made  as  thofe  of  the  flaming  Hars  deferibed 
before.  The  wheel  for  tin's  liar  may  be  compoled  of 
different  coloured  fires,  with  a  charge  or  two  of  flow 
fire ;  the  wheels  a,  a,  a,  a,  may  be  clothed  with  any 
number  of  cafes,  fo  that  the  liar-wheel  confifi  of  the 
fame  :  the  illuminating  port-fires,  which  mult  be  placed 
very  near  each  other  on  the  frames,  mull  be  fo  managed 
as  to  bum  as  long  as  the  wheels,  and  lighted  at  the 
fame  time* 

123.  The  regulated  illuminated  Spiral  Piece,  with  a  fro- 
jetted  Star-wheel  illuminated. 

_This  piece  is  reprefented  by  fig.  2.  and  is  thus  made. 
Dave  a  block  made  8  inches  diameter  ;  in  this  block 
ferew  6  iron  fpokes,  which  mull  ferve  for  fpindles  for 
the  fpiral  wheels  :  thefe  wheels  are  made  as  ufual,  each 
If  foot  diameter,  and  3  feet  in  height  :  the  fpindles 
muH  be  long  enough  to  keep  the  wheels  4  or  c  inches 
from  one  another  :  at  the  end  of  each  fpindle  mull  be  a 
4  X  2  ferew. 
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Different  ferew-nut,  on  which  the  wheels  that  hang  downwards 
Pieces  of  wlll  run  .  arid  on  the  fpindles  which  ftand  upwards  mult 
Fire-works.  be  &  flxoulderj  for  the  blocks  of  the  wheels  to  run  on. 

U  ~v  '  "phe  projected  flar-wheel  mud  turn  on  the  lame 
fpindle  on  which  the  large  block  is  fixed  ;  this  fpindle 
mud  be  long  enough  to  allow  the  ftar-wheel  to  project 
a  little  before  the  fpiral  wheels  :  the  exterior  diameter 
of  the  dar-wheel  mud  be  3  feet  5.  On  this  wheel  fix 
3  circles  of  iron  wire,  and  on  them  port-fires  ;  on  the 
block  place  a  tranfparent  dar,  or  a  large  5-pointed  bril¬ 
liant  dar.  The  cafes  on  this  wheel  may  burn  4  at  once, 
as  it  will  contain  near  twice  the  number  of  one  of  the 
fpiral  wheels :  the  cafes  on  the  fpiral  wheels  mud  be 
placed  parallel  to  their  fells,  and  burn  two  at  a  time. 

125.  A  Figure-piece  illuminated  with  Jive-pointed  Stars * 
The  condru&ion  of  this  piece  is  very  eafy,  as  fhown 
P’ate  by  fig.  3.  whofe  diameter  from  B  to  C  is  8  feet,  and 
Ceccxxxii.from  D  to  F  2  feet :  the  vertical  wheel  in  the  centre 
mud  be  1  foot  diameter,  and  confid  of  6  four-ounce 
cafes  of  different  coloured  charge,  which  cafes  mud 
burn  double  :  on  the  frames  fix  5  pointed  brilliant  or 
blue  dars,  rammed  4  inches  with  compofition  :  let  the 
fpace  between  each  dar  be  8  inches ;  at  each  point  fix 
a  gerbe,  or  cafe  of  Chinefe  fire.  When  to  be  fired, 
let  the  gerbe,  dar3,  and  wheel,  be  lighted  at  the  fame 
time. 

T  2£.  The  Star-wheel  illuminated .. 

This  beautiful  piece  is  fhown  by  fig- 4.  Its  exte¬ 
rior  fell  is  made  of  wood,  3  feet  6,  or  4  feet  diameter 
within  this  fell,  form  with  iron  wire  3  circles,  one  lefs 
than  the  other,  fo  that  the  diameter  of  the  lead  may  be. 

/  about  10  inches:,  place  the  port-fires  on  thefe  fells  with 

their  mouths  inclining  outwards,  and  the  port-fires  on  the 
points  of  the  dar  with  their  mouths  projecting  in  front: 
let  the  exterior  fell  be  clothed  with  4  ounce  cafes  of 
grey  charge:  thefe  cafes  mud  burn  4  at  a  time,  and, 
be  lighted  at  the  fame  time  as  the  illuminations.. 

1  26.  Pyramid  of  Flower-pots . 

v  Fig.  5.  reprefents  this  curious  piece,  which  mud  be 
made  thus.  Let  the  didance  from  A  to  B  be  6  feet  ; 
and  from  one  rail  to  the  other,  2  :  on  the  bottom  rail 
fix  5  paper  mortars,  each  34  inches  diameter;  thefe 
mortars  load  with  ferpents,  crackers,  dars,  &c..  , 

In  the  centre  of  each  mortar  fix  a  cafe  of  fpur-fire  :r 
on  the  fecond  rail  fix  4  mortars,  fo  as  to  dand  exaCtly 
in  the  middle  of  the  intervals  of  them  on  the  bottom 
rail ;  on  the  third  rail  place  3  mortars  ;  on.  the  fourth, 
2 ;  and  on  the  top  of  the  pods,  1  ;  the  bottom  rail 
mud  be  6  feet  long  : .  all  the  mortars  mud  incline  a 
little  forwards,  that  they  may  eafily  difeharge  ;  and  the 
fpur-fires  rammed  exaCtly  alike,  that  the  mortars  may 
all  be  fired  at  the  fame  time.  Having  prepared  your 
pyramid  according  to  the  preceding  directions,  carry 
pipes  of  communicationTrom  one  fpur-fire  to  the  other, 
i  27.  7 he  dlumimated  Regulating  Piece . 

Fig.  6.  reprefents-  one  half  of  this  piece.  A,  A, 
A,  A,  are  flat  wooden  fpokes,  each  5  feet  long:  at  the 
end  of  each  place  a  vertical  wheel,  10  inches  diame¬ 
ter,  clothed  with  6  four-ounce  cafes  ,  of  brilliant  fire  ; 
thefe  cafes  mud.  burn  but  1  at  a  time  :  on  two  of  the- 
fpokes  of  each  wheel  place  2  port-fires,  which  mud  be 
lighted  with  the  fird  cafe  of  the  wheel;  on  each  fpoke 
A,  A,  Sc c.  behind  the  wheels,  place  6  cafes  of  the 
iame  fize  with  thofe  on  the  wheels  :  thefe  cafes  mud  be 
tied  acrofs  the  fpokes  with,  their  mouths  all  one  way. 
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and  be  made  to  take  fire  fucceflively  one  after  the  different 

other,  fo  that  they  may  aflid  the  whole  pieces  to  turn  p*ects  °f 
1  rire-worKs. 

round.  ^  ^  -  * 

The  diameter  of  the  large  wheel  mud  be  24  feet  ;  and 
its  fell  made  of  wood,  which  mud  be  fixed  to  the  large 
fpokes :  on  this  wheel  place  24  cafes  of  the  fame  fort 
with  thofe  on  the  fmall  wheels ;  thefe  cafes  mud  burn  4 
at  a  time  :  in  this  wheel  make  3  circles  with  iron  wire, 
and  on  them  place  illuminating  port-fires,  as  in  the  fi¬ 
gure  :  the  dar-points  on  the  large  fpokes  may  be  made 
of  tliin  adi-lioops ;  the  diameter  of  thefe  points  clofe 
to  the  centre-wheel  mud  be  1 1  inches :  on  thefe 
points  place  port-fires,  at  34  inches  didance  one  from 
the  other. 

Fig.  7.  reprefents  the  blocks  -  of  this  piece.  The 
diameters  of  thefe  blocks,  at  A  and  B,  mud  be  8 
inches  ;  and  C  and  D,  4 1  inches  :  the  length  of  each 
of  thefe  blocks  mud  be  6  inches :  at  the  fmall  ends  of 
thefe  blocks  fix  an  iron  wheel  5  inches  diameter,  which 
wheels  mud  have  teeth,  to  turn  the  wheel  E  :  this- 
wheel  is  fixed  on  a  fmall  fpindle  ferewed  into  the  large 
fpindle,  which  goes  through  the  two  blocks,  and  on. 
which  they  run. . 

Suppofing  fig.  6.  to  be  on- the  block  A,  in  fig.  7.  and 
to  turn  to  the  right,  and  another  piece  of  the  fame 
condruCtion  on  the  block  B,  with  its  fires  placed  fo  as 
to  turn  it  to  the  left ;  you  will  find  them  move  very 
true  and  fad,  by  the  help  of  the  3  iron  wheels,  which 
ferve  to  regulate  their  motions,  as  well  as  to  aflid 
them  in  turning  :  let  the  iron  circles  in  the  front  of  the 
great  wheels  be  of  different  diameters,  fo  that  when 
fired  t*here  may  appear  6  circles.  When  this  piece  is- 
fired,  all  the  wheels  and  illuminations  mud  be  lighted 
at  one  time. 


Sect.  VI.  Aquatic  Fire-works. 

Works  that  fport  in  the  water  are  much  edeemedf 
by  mod  admirers  of  fire-works,  particularly  water-roc¬ 
kets  ;  and  as  they  feem  of  a  very  extraordinary  nature 
to  thofe  who  are  unacquainted  with  this  art,  they  me¬ 
rit  a  particular  explanation. 

128.  IV ater-rochets , . 

May  be  made  from  4  oz.  to  2  lb.  If  larger,  they  are 
too  heavy  ;  fo  that  it  will  be  difficult  to  make  them  keep 
above  water  without  a  cork  float,  which  mud  be  tied 
to  the  neck  of  the  cafe;  but  the  rockets  will  not  dive 
fo  well  with  as  without  floats* 

Cafes  for  thefe  are  made  in  the  fame  manner  and 
proportion  as  fky-rockets,  only  a  little  thicker  of  pa-- 
per.  When  you  fill  thofe  which  are  drove  folid,  put 
in  fird  1  ladleful  of  flow  fire,  then  2  of  the  proper^ 
charge,  and  on  that  1  or  2  ladles  of  finking  charge, 
then  the  proper  charge,  then  the  finking  charge  again,, 
and  fo  on,  till  you  have  filled  the  cafe  within  3  dia¬ 
meters  ;  then  drive  on  the  compofition  1  ladlefiil  of 
clay  ;  through  ,  which  make  a  fmall  hole  to  the  charge  ; 
then  fill  the  cafe,  within  4  a  diameter,  with  corn- 
powder,  on  which  turn  down  2  or  3  rounds  of  the 
cafe  in  the  infide  ;  then  pinch  and  tie  the  end  very 
tight  ;  having  filled  your  rockets  (according  to  the 
above  directions),  dip  their  ends,  in  melted  rofin  or  feal- 
ing  wax,  or  elfe  fecure  them  well  with  greafe.  When 
you  fire  thofe  rockets,  throw  in  6  or  8  at  a  time ;  but, 
if  you  would  hwi  them  all  fink,  or  fwim,  at  the  fame 

time. 
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Aquatic  time,  you  mull  drive  them  with  an  equal  quantity  of 

ire- vv oiks. compofition,  and  fire  them  all  together. 

129*  Fo  make  Pipes  of  Communication ,  which  may  le  ufed 
under  Water . 

Pipes  for  this  purpofe  muft  be  a  little  thicker  of  pa¬ 
per  than  thofe  for  land.  Having  rolled  a  fufficient  num¬ 
ber  of  pipes,  and  kept  them  till  dry,  wafh  them  over 
with  drying  oil,  and  fet  them  to  dry ;  but  when  you 
oil  them,  leave  about  inch  at  each  end  dry,  for  joints  : 
if  they  were  oiled  all  over,  when  you  come  to  join  them, 
the  pafte  would  not  flick  where  the  paper  is  greafy  : 
after  the  leaders  are  joined,  and  the  pafle  dry,  oil  the 
joints.  Theft  pipes  will  lie  many  hours  under  water, 
without  receiving  any  damage. 

13°.  Horizontal  Wheels  for  the  Water . 

Firft  get  a  large  wooden  bowl  without  a  handle  ; 
then  have  an  odagon  wheel  made  of  a  flat  board 
18  inches  diameter,  fo  that  the  length  of  each  fide  will 
be  near  7  inches  :  in  all  the  fides  cut  a  groove  for  the 
cafes  to  lie  in.  This  wheel  being  made,  nail  it  on 
the  top  of  the  bowl  ;  then  take  4-eight  oz.  cafes,  filled 
with  a  proper  charge,  each  about  6  inches  in  length. 
Now,  to  clothe  the  wheel  with  thefe  cafes,  get  fome 
whitifh-brown  paper,  and  cut  it  into  flips  4  or  5 
inches  broad  and  7  or  8  long :  thefe  flips  being  palled 
all  over  on  one  fide,  take  one  of  the  cafes,  and°roll  one 
of  the  flips  of  paper  about  i^-inch  on  its  end,  fo  that 
theie  will  remain  about  inches  of  the  paper  hollow 
frCm  the  end  of  the  cafe :  this  cafe  tie  on  one  of  the 
fides  of  the  wheel,  near  the  corners  of  which  mull  be 
holes  bored,  through  which  you  put  the  packthread 
to  tie  the  cafes  :  having  tied  on  the  firfl  cafe  at  the 
neck  and  end,  put  a  little  meal-powder  in  the  hollow 
paper ;  then  pafle  a  flip  of  paper  on  the  end  of  another 
cafe,  the  head  of  which  put  into  the  hollow  paper  on 
the  firfl,  allowing  a  fufficient  diflance  from  the  tail 
of  one  to  the  head  of  the  other  for  the  palled  paper 
to  bend  without  tearing :  the  fecond  cafe  tie  on  as  you 
did  the  firfl :  and  fo  on  with  the  reft,  except  the  lafl, 
which  muft  be  clofed  at  the  end,  unlefs  it  is  to  com¬ 
municate  to  any  thing  on  the  top  of  the  wheel,  fuch 
as  fire-pumps  or  brilliant  fires,  fixed  in  holes  cut  in  the 
wheel,  and  fired  by  the  lafl  or  fecond  cafe,  as  the  fan¬ 
cy  dire&s :  6,  8,  or  any  number,  may  be  placed  on  the 
top  of  the  wheel,  provided  they  be  not  too  heavy  for 
the  bowl.  ^ 

Before  you  tie  on  the  cafes,  cut  the  upper  part  of  all' 
their  ends,  except  the  lafl,  a  little  fhelving,  that  the  fire 
from  one  may  play  over  the  other,  without  being  ob- 
ftrudted  by  the  cafe.  Wheel-cafes  have  no  clay  drove  in 
their  ends,  nor  pinched,  but  are  always  left  open,  only 
the  lafl,  or  thofe  which  are  not  to  lead  fire,  which  mull 
be  well  fecured. 

1 3 1.  Water  Mines . 

For  thefe  mines  you  mull  have  a  bowl  with  a  wheel 
on  it,  made  in  the  fame  manner  as  the  water-wheel  5 
only  in  its  middle  there  mull  be  a  hole,  of  the  fame  di¬ 
ameter  you  defign  to  have  the  mine.  Thefe  mines  are 
tin  pots,  with  flrong  bottoms,  and  a  little  more  than  2’ 
diameters  in  length :  your  mine  muft*  be  fixed  in  the 
Hole  in  the  wheel,  with  its  bottom  refling  on  the  bowl ; 
then  loaded  with  ferpents,  crackers,  flars,  fmall  water- 
rockets,  Sc c.  in  the  fame  manner  as  pots  of  aigrettes 
but  in  their  centre  fix. a  cafe.of  Chineft  fire, ,  or  a  iinalL 
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gerbe,  which  mull  be  lighted  at  the  beginning  of  the  Aquatic 
latt  cafe  on  the  wheel.  Thefe  wheels  are  to  be  clothed  Fire*works 
as  ufual.  — 

132.  Fire-globes  for  the  Water . 

Bowls  for  water-globes  muft  be  very  large,  and  the 
wheels  on  them  of  a  decagon  form :  on  each  fide  of 
which  nail  a  piece  of  wood  4  inches  long ;  and  on  the 
out  fide  of  each  piece  cut  a  groove,  wide  enough  to  re¬ 
ceive  about  £  of  the  thicknefs  of  a  4-oz.  cafe :  thefe 
pieces  of  wood  muft  be  nailed  in  the  middle  of  each  face 
of  the  wheel,  and  fixed  in  an  oblique  diredion,  fo  that 
the  fire  from  the  cafes  may  incline  upwards :  the  wheel 
bemg  thus  prepared,  tie  in  each  groove  a  4-oz.  cafe, 
hlled  with  a  grey  charge ;  then  carry  a  leader  from  the 
tail  of  one  cafe  to  the  mouth  of  the  other. 

.  Globes  for  thefe  wheels  are  ^made  of  2  tin  hoops  - 
with  their  edges  outwards,  fixed  one  within  the  other,' 
at  right  angles.  The  diameter  of  thefe  hoops  muft  be 
fomewhat  lefs  than  that  of  the  wheel.  Having  made  a 
globe,  drive  in  the  centre  of  a  wheel  an  iron  fpindle, 
which  muft  {land  perpendicular,  and  its  length  4  or  6 
inches  more  than  the  diameter  of  the  globe. 

.  This  fpindle  ferves  for  an  axis,  on  which  the  globe 
is  fixed,  which,  when  done,  muft  ftand  4  or  6  inches 
from  the  wheel :  round  one  fide  of  each  hoop  muft  be 
foldered  little  bits  of  tin,  2^  inches  diftance  from  each 
other ;  which  pieces  muft  be  2  inches  in  length  each, 
and  only  fattened  at  one  end,  the  other  ends  beino-  left 
loofe,  to  turn  round  the  fmall  port-fires,  and  hold  them 
on  :  thefe  port-fires  muft  be  made  of  fuch  a  length  as 
will  lafl  out  the  cafes  on  the  wheel.  You  are  to  obferve, 
that  there  need  not  be  any  port-fires  at  the  bottom  of 
the  globe  within  4  inches  of  the  fpindle ;  for,  if  there 
were,  they  would  have  no  effeft,  but  only  bum  the 
wheel :  all  the  port-fires  muft  be  placed  perpendicular 
from  the  centre  of  the  globe,  with  their  mouths  out¬ 
wards ;  and  muft  all  be  clothed  with  leaders,  ftr  as  all  to 
take  fire  with  the  fecond  cafe  of  the  wheel;  which  cafes 
muft  burn  two  at  a  time,  one  oppofite  the  other.  When 
two  cafes  of  a  wheel  begin  together,  two  will  end  toge¬ 
ther  ;  therefore  the  two  oppofite  end  cafes  muft  have 
their  ends  pinched  and  fecured  from  fire.  The  method 
of  firing  fuch  wheels  is,  by  carrying  a  leader  from  the 
mouth  of  one  of  the  firft  cafes  to  that  of  the  other  ; 
which  leader  being  burnt  through  the  middle,  will. give 
fire  to  both  at  the  fame  time. 

133.  Odoriferous  Water  Balloons . 

Thefe  balloons  are  made  in  the  fame  manner  as  air- 
balloons,  but  very  thin  of  paper,  and.  in  diameter  ij- 
ineh,  with  a  vent  of  \  inch  diameter.  The  (hells  being 
made,  and  quite  dry,  fill  them  with  any  of  the  follow¬ 
ing  compofitions,  which  muft  be  rammed  in  tight  :  theft- 
balloons-  muft  be  -red  at  the  vent,  and  put  into  a  bowl  of, 
water.  Odoriferous  works  are  generally  red  in  rooms. 

Compofition  L  Saltpetre  2  oz.  flour  of  fulpliur  1  oz,. 
camphor  4  oz.  yellow  amber  \  oz.  charcoal- dull  \  oz. 
flour  of  benjamin  or  afTa^  odorata  {-  oz.  all  powdered 
very  ne  and  well  mixed..' 

II.  Saltpetre  12  oz.  meal-powder  3  oz.  frankincenft- 
1  oz„  myrrh  T  oz.  camphor  -  oz.  charcoal  3  oz.  all 
moiftened  with  the  oil  of  fpike. 

III.  Saltpetre-  2  oz.  fulphur  f  oz.  antimony  f  oz. 
amber  \  oz.  cedar  rafpings  |  oz.  all  mixed  with  the  oil, 
of  rofes  and  a  few  drops  of  bergamots  1 
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above  co'mpofitions,  with  a  little  alteration  to  make 
tt«  weaker  or  ftronger,  according  to  the  fixe  of  the 

1*4.  Water  Balloons. 

Having  made  fome  thin  paper  (hells,  of  what  diame¬ 
ter  vou  pleafe,  fill  fome  with  the  competition  for  water 

with  water  rockets,  matrons,  fquibs,  &c.  1"eil  P"1 
fome  blowing  powder,  fufficient  to  burl  the  (hells,  and 
afterwards  fix  in  the  vent  a  water-rocket,  long  enough 
to  reach  the  bottom  of  the  (hell,  and  its  neck  to  pro- 
eft  a  little  out  of  the  vent  5  this  rocket  muft  be  open 
at  the  end,  to  fire  the  powder  in  the  (hell,  which  will 
burl  the  (hell,  and  difperfe  the  fmall  rockets,  &c.  m  the 
water.  When  you  have  well  fecured  the  large  rocket 
in  the  vent  of  the  (hell,  take  a  cork  float  with  a  hole 
in  its  middle,  which  fit  over  the  head  of.  the  rocket,  and 
fallen  it  to  the  (hell  t  this  float  muft  be  large  enough 
to  keep  the  balloon  above  water. 

135.  Water  Squibs 

Are  generally  made  of  i-oz.  ferpent  cafes  feven  or 
eight  inches  long,  filled  two  thirds  with  charge,  and 
the  remainder  bounced.  The  common  method  of  firing 
them  is  this :  Take  a  water-wheel,  with  a  tin  mortar 
in  its  centre,  which  load  with  fquibs  after  the  ufual  me- 
thod  •  but  the  powder  in  the  mortar  mult  be  no  more 
than  will  juft  throw  the  fquibs  out  eafily  into  the  wa¬ 
ter  :  you  may  place  the  cafes  on  the  wheel  either  ob¬ 
liquely  or  horizontally  ;  and  on  the  top  of  the  wheel, 
round  the  mortar,  fix  fix  cafes  of  brilliant  fire  perpen¬ 
dicular  to  the  wheel :  thefe  cafes  muft  be  fired  at  the 
beginning  of  the  laft  cafe  pf  the  wheel,  and  the  mor¬ 
tar  at  the  conclufion  of  the  fame. 

,36.  A  Sea-fight  with  fmall  Ships,  and  to  prepare  a  Fire- 
Jhip  for  it. 

Having  procured  four  or  five  fmall  {hips,  of  two  or 
three  feet  in  length,  (or  as  many  as  you  defign  to  fight), 
make  a  number  of  fmall  reports,  which  are  to  ferve  for 
guns.  Of  thefe  range  as  many  as  you  pleafe  on  each 
fide  of  the  upper  decks  ;  then  at  the  head  and  ftern  of 
each  fhip  fix  a  two-ounce  cafe,  eight  inches  long,  filled 
with  a  flow  port-fire  receipt  ;  but  take  care  to  place  it 
in  fuch  a  manner  that  the  fire  may  fall  in  the  water, 
and  not  burn  the  rigging  :  in  thefe  cafes  bore  holes  at 
unequal  diftances  from  one  another,  but  make  as  many 
in  each  cafe  as  half  the  number  of  reports,  fo  that  one 
cafe  may  fire  the  guns  on  one  fide,  and  the  other  thole 
on  the  oppofite.  The  method  of  firing  the  guns  is, 
by  carrying  a  leader  from  the  holes  in  the  cafes  to  the 
reports  on  the  decks;  you  muft  make  thefe  leaders 
very  fmall,  and  be  careful  in  calculating  the  burning  of 
the  flow -fire  in  the  regulating  cafes,  that  more  than  two 
guns  be  not  fired  at  a  time.  When  you  would  have  a 
broadfide  given,  let  a  leader  be  carried  to  a  cracker, 
placed  on  the  outfide  of  the  fhip  ;  which  cracker  muft 
be  tied  loofe,  or  the  reports  will  be  too  flow :  in  all 
the  {hips  put  artificial  guns  at  the  port-holes. 

Having  filled  and  bored  holes  in  two  port-fires  for 
regulating  the  guns  in  one  fhip,  make  all  the  reft  ex- 
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nfifly  the  fame;  then,  when  you  hegm  the  engagement,  Aquatic 
light  one  fhip  frit,  and  fet  it  a  failing,  and  to  on  with 
the  reft,  fending  them  out  fingly,  which  will  make  them 
fire  regularly,  at  different  times,  without  confufion^for 
the  time  between  the  firing  of  each  gun  will  be  equal 
to  that  of  lighting  the  flow  fires. 

The  fire- Ihip  may  be  of  any  fize  ;  and  need  not  be 
very  good,  for  it  is  always  loft  in  the  a&ion.  To  pre¬ 
pare  a  fhip  for  this  purpofe,  make  a  port-fire  equal  in 
fize  with  thofe  in  the  other  fliips,  and  place  it  at  the 
ftern  ;  in  every  port  place  a  large  port-fire,  filled  with 
a  very  ftrong  compoiition,  and  painted  in  imitation  of 
a  gun,  and  let  them  all  be  fired  at  once  by  a  leader 
from  the  flow  fire,  within  two  or  three  diameters  of  its 
bottom  ;  all  along  both  fides,  on  the  top  of  the  upper 
deck,  lay  ftar- compoiition  about  half  an  inch  thick 
and  one  broad,  which  muft  be  wetted  with  thin  fize, 
then  primed  with  meal-powder,  and  fecured  from  lire 
by  pairing  paper  over  it ;  in  the  place  where  you  lay 
this  compoiition,  drive  fome  little  tacks  with  flaFheads, 
to  hold  it  faft  to  the  deck :  this  muft  be  fired  juft  after 
the  Iham  guns,  and  when  burning  will  fliow  a  flame  all 
round  the  fhip  :  at  the  head  take  up  the  decks,  and 
put  in  a  tin  mortar  loaded  with  crackers,  which  mor¬ 
tar  muft  be  fired  by  a  pipe  from  the  end  of  the  flow 
fire  ;  the  firing  of  this  mortar  will  fink  the  fhip,  and 
make  a  pretty  conclufion.  The  regulating  port-fire 
of  this  fhip  muft  be  lighted  at  the  fame  time  with  the 

fir  ft  fighting  fhip.  .  * 

Having  prepared  all  the  {hips  for  fighting,  we  {hall 
next  proceed  with  the  management  of  them  when  on 
the  water.  At  one  end  of  the  pond,  juft  under  the  fur- 
face  of  the  water,  fix  two  running  blocks,  at  what  di- 
ftance  you  choofe  the  {hips  fhould  fight  5  and  at  the 
other  end  of  the  pond,  oppofite  to  each  of  thefe  blocks, 
under  the  water,  fix  a  double  block  ;  then  on  the  land, 
by  each  of  the  double  blocks,  place  two  fmall  wind- 
lafles ;  round  one  of  them  turn  one  end  of  a  fmall  cord, 
and  the  other  end  put  through  one  of  the  blocks;  then  „ 
carry  it  through  the  Angle  one  at  the  oppofite  end  of 
the  pond,  and  bring  it  back  through  the  double  block 
again,  and  round  the  other  windlafs:  to  this  cord,  near 
the  double  block,  tie  as  many  fmall  firings  as  half  the 
number  of  the  {hips,  at  what  diftance  you  think  pro¬ 
per  ;  but  thefe  firings  muft  not  be  more  than  two  feet 
each  :  make  faft  the  loofe  end  of  each  to  a  fiiip,  juft 
under  her  bow-fprit ;  but  if  tied  to  the  keel,  or  too 
near  the  water,  it  will  overfet  the  fhip.  Half  the  flnps 
being  thus  prepared,  near  the  other  double  block  fix 
two  more  windlafles,  to  which  fafteu  a  cord,  and  to  it 
tie  the  other  half  of  the  fliips  as  before  :  when  you  fire 
the  {hips,  pull  in  the  cord  with  one  of  the  windlafles, 
to  get  all  the  fliips  together ;  and  when  you  have  let 
fire  to  the  firft,  turn  that  windlafs  which  draws  them 
out,  and  fo  on  with  the  reft,  till  they  are  all  out  in  the 
middle  of  the  pond  ;  then,  by  turning  the  other  wind¬ 
lafs,  you  will  draw  them  back  again;  by  which  method 
you  may  make  them  change  fides,  and  tack  about 
backwards  and  forwards  at  pleafure.  For  the  fire-fhip, 
fix  the  blocks  and  windlafles  between  the  others;  fo  that 
when  {he  fails  out,  fhe  will  be  between  the  other  fliips: 
you  muft  not  let  this  fhip  advance  till  the  guns  at  her 
ports  take  fire. 

137.  To  fire  Sky-rochets  under  Water , 

You  muft  have  ftands  made  as  ufual,  only  the  rails 

muft 
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Aquatic  nraft  be  placed  flat  Inftead  of  edgewife,  and  have  holes 
Tre-wo’k;.;n  them  for  the  rocket-fti'cks  to  go  through;  for  if  they 
were  hung  upon  hooks,  the  motion  of  the  water  would 
throw  them  off :  the  ftands  being  made,  if  the  pond  is 


deep  enough,  fink  them  at_  the  fides  fo  deep,  that. 


when  the  rockets  are  in,  their  heads  may  juft  appear 
above  the  furface  of  the  water ;  to  the  mouth  of  each 
rocket  fix  a  leader,  which  put  through  the  hole  with 
the  flick;  then  a  little  above  the  water  muff  be  a  board, 
fupported  by  the  ftand,  and  placed  along  one  fide  of 
the  rockets  ;  then  the  ends  of  the  leaders  are  turned  up 
through  holes  made  in  this  board,  exaftly  oppofite  the 
rockets.  By  this  means  you  may  fire  them  fingly  or 
all  at  once.  Rockets  may  be  fired  by  this  method  in 
the  middle  of  a  pond,  by  a  Neptune,  a  fwan,  a  water¬ 
wheel,  or  any  thing  elfe  you  choofe. 

1  3^*t  C^°  repr'fent  Neptune  in  his  Chariot. 

To  do  this  to  perfection,  you  muft  have  a  Neptune 
(made  of  wood,  or  bafket  work)  as  big  as  life, 
fixed  on  a  float  large  enough  to  bear  his  weight ;  on 
which  muft  be  two  horfes  heads  and  necks,  fo  as  to 
ieem  fwimming,  as  fhown  by  fig.  n.  For  the  wheels 
of  the  chariot,  there  muft  be  two  vertical  wheels  of 
black  fire,  and  on  Neptune’s  head  a  horizontal  wheel 
of  brilliant  fire,  with  all  its  cafes,  to  play  upwards. 
When  this  wheel  is  made,  cover  it  with  paper  or  pafte- 
board,  cut  and  painted  like  Neptune’s  coronet  ;  then 
let  the  trident  be  made  without  prongs,  but  inftead  of 
them,  fix  three  cafes  of  a  weak  grey  charge,  and  on 
each  horfe’s  head  put  an  eight  ounce  cafe  of  brilliant 
fire,  and  on  the  mouth  of  each  fix  a  fhort  cafe,  of  the 
fame  diameter,  filled  with  the  white-flame  receipt, 
enough  to  laft  out  all  the  cafes  on  the  wheels  :  thefe 
Ihort  cafes  muft  be  open  at  bottom,  that  they  may 
light  the  brilliant  fires ;  for  the  horfes  eyes  put  fmafl 
port -fires,  and  in  each  noftril  put  a  fmall  cafe  filled 
half  with  grey  charge,  and  the  reft  with  port-fire  com- 
pofition. 

If  Neptune  is  to  give  fire  to  any  building  on  the 
water  ;  at  his  firft  fetting  out,  the  wheels  of  the  chariot, 
and  that  on  his  head,  with  the  white  flames  on  the 
horfes  heads,  and  the  port-fires  in  their  eyes  and  no- 
ftrils,  muft  all  be  lighted  at  once  ;  then  from  the  bot¬ 
tom  of  the  white  flames  carry  a  leader  to  the  trident. 
As  Neptune  is  to  advance  by  the  help  of  a  block  and 
cord,  you  muft  manage  it  fo  as  not  to  let  him  turn 
about,  till  the  brilliant  fires  on  the  horfes  and  the  tri¬ 
dent  begin  ;  for  it  is  by  the  fire  from  the  horfes  (which 
plays  almoft  upright)  that  the  building,  or  work,  is 
lighted;  which  muft  be  thus  prepared.  From  the 
mouth  of  the  cafe  which  is  to  be  firft  fired,  hang  fome 
loofe  quick-match  to  receive  the  fire  from  the  horfes. 
When  Neptune  is  only  to  be  fhown  by  himfelf,  with¬ 
out  fetting  fire  to  any  other  works,  let  the  white  flames 
on  the  horfes  be  very  fhort,  and  not  to  laft  longer  than 
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one  cafe  of  each  wheel,  and  let  two  cafes  of  each  wheel  Aquatic 
burn  at  a  time.  Fire-w©rk$. 

139*  Swans  and  Ducks  in  Water. 

If  you  would  have  the  fwans  or  ducks  difeharge 
rockets  into  the  water,  they  muft  be  made  hollow,  and 
or  paper,  and  filled  with  fmall  water  rockets,  with  fome 
blowing  powder  to  throw  them  out :  but  if  this  is  not 
done,  they  may  be  made  of  wood,  which  will  laft  many 
times.  Having  made  and  painted  fome  fwans,  fix  them 
on  floats :  then  in  the  places  where  their  eyes  ftiould 
be,  bore  holes  two  inches  deep,  inclining  downwards, 
and  wide  enough  to  receive  a  fmall  port-fire  ;  the  port¬ 
fire  cafes  for  this  purpofe  muft  be  made  of  brafs,  two 
inches  long,  and  filled  with  a  flow  bright  charge.  In 
the  middle  of  one  of  thefe  cafes  make  a  little  hole  ; 
then  put  the  port-fire  in  the  eye-hole  of  the  fwan,  lea¬ 
ving  about  half  an  inch  to  projeft  out;  and  in  the  other 
eye  put  another  port-fire,  with  a  hole  made  in  it :  then 
in  the  neck  of  the  fwan,  within  two  inches  of  one  of 
the  eyes,  bore  a  hole  flantwife,  to  meet  that  in  the  port¬ 
fire  ;  in  this  hole  put  a  leader,  and  carry  it  to  a  water- 
rocket,  that  muft  be  fixed  under  the  tail  with  its  mouth 
upwards.  On  the  top  of  the  head  place  two  x-oz. 
cafes,  four  inches  long  each,  drove  with  brilliant  fire  ; 
one  of  thefe  cafes  muft  incline  forwards,  and  the  other 
backwards  :  thefe  muft  be  lighted  at  the  fame  time  as 
the  water-rocket;  to  do  which,  bore  a  hole  between  them 
m  the  top  of  the  fwan’s  head,  down  t@  the  hole  in  the 
port-fire,  to  which  carry  a  leader  :  if  the  fwan  is  filled 
with  rockets,  they  muft  be  fired  by  a  pipe  from  the  end 
of  the  water-rockct  under  the  tail.  When  you  fet 
the  fwan  a  fwimming,  light  the  two  eyes. 

140.  Water  Fire-fountains. 

To  make  a  fire-fountain,  you  muft  firft  have  a  float 
made  of  wood,  three  feet  diameter  5  then  in  the  middle 
fix  a  round  perpendicular  poll,  four  feet  high,  and  two 
inches  diameter ;  round  this  poft  fix  three  circular 
wheels  made  of  thin  wood,  without  any  fpokes.  The 
largeft  of  thefe  wheels  muft  be  placed  within  two  or 
three  inches  of  the  float,  and  muft  be  nearly  of  the  fame 
diameter.  The  fecond  wheel  muft  be  2  feet  2  inches 
diameter,  and  fixed  at  two  feet  diftance  from  the  firft. 

1  lie  third  wheel  muft  be  1  foot  4  inches  diameter,  and 
fixed  within  fix  inches  of  the  top  of  the  poft:  the 
wheels  being  fixed,  take  18  four  or  eight  oz.  cafes  of 
brilliant  fire,  and  place  them  round  the  firft  wheel  with 
their  mouths  outwards,  and  inclining  downwards  5  on 
the  fecond  wheel  place  13  cafes  of  the  fame,  and  in  the 
fame  manner  as  thofe  on  the  firft ;  on  the  third,  place  8 
more  of  tlieie  cafes,  in  the  fame  manner  as  before,  and 
on  the  top  of  the  poft  fix  a  gerbe  ;  then  clothe  all  the 
cafes  with  leaders,  fo  that  both  they  and  the  gerbe  may 
take  fire  at  the  fame  time.  Before  you  fire  this  work, 
try  it  in  the  water  to  fee  if  the  float  is  properly  made’ 
fo  as  to  keep  the  fountain  upright. 
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PYROTICSs  in  medicine,  cauftics,  or  remedies 
cither  adfually  or  potentially  hot ;  and  which  accord¬ 
ingly  will  burn  the  flefli,  and  raife  an  efehar.  See  Cau¬ 
sticity. 

PYRRHICHA,  in  antiquity,  a  kind  of  exercife  on 
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horfeback,  or  a  feigned  combat,  for  the  exercife  of  the 
cavalry. 

It  was  thus  called  from  its  inventor  Pyrrhichus,  or 
Pyrrhus  of  Cydonia,  who  firft  taught  the  Cretans,  to 
march  in  meafure  and  cadence  to  battle,  and  to  ob* 
6  ferve 


•  chius 


Pyrus. 
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the  name  from  Pyrrhuaui  q£  hIs  fathel,_ 

.  Ariftotle'fays,  that  it  was  Achilles  himfelf  who  invent, 
ed  it, 
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The  Romans  alfo  called  it  Indus  Trojanus ,  “  the  Tro- 

inn  came  •”  and  Aulus  Gellius,  decurfus.- It  is  doubt- 
Jan  game  ,  ^ refen  ted  on  medals  by 


e  fa  represented  on  medals  by 
two  cavaliers  in  front  running  with  lancets,  and  the 

"  °py  R  R.H  I  CHIUS,  in  the  Greek  andLatin  poetry, 
a  foot  confifting  of  two  fyllables,  both  fhort ;  as, 
J)eus. _ Among  die  ancients  this  foot  is  alfo  called  pe- 

riambns ;  bv  others  begemona.  . 

PYRRHO,  a  Greek  philofopher,  born  at  Elis  in 

Peloponnefus,  flourifhed  about  3oo  B.  C.  He  was 
difciple  of  Anaxarchus,  whom  he  accompanied  as  far 
as  India,  where  he  converfed  with  the  Braclimans  and 
Gymnofophifts.  He  had  made  painting  lus  profeffion 
before  he  devoted  himfelf  to  the  ftudy  of  philofohpy. 
He  eftablifhed  a  fed  whofe  fundamental  principle  was, 
That  there  is  nothing  true  or  falfe,  right  or  wrong, 
honeft  or  dithoneft,  juft  or  unjuft  5  or  that  there  is  no 
ftandard  of  any  thing  beyond  law  or  cuftom,  and  that 
uncertainty  and  doubt  belong  to  ever  thing.  From 
this  continual  feeking  after  truth  and  never  finding  it, 
the  left  obtained  the  name  of  Sceptics  or 1  yrrhonmns 
from  the  founder,  who  is  faid  to  have  aaed  upon  his 
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vears.  The  different  varieties  furnifh  fruit  for  ufe  from 
the  beginning  of  July  till  the  months  of  May  and  June,  ' 
next  year  ;  which,  according  to  their  times  of  ripening 
may  be  divided  into  three  claffes,  fummer-pears,  au¬ 
tumn-pears,  and  winter-pears.  The  fummer-pears  ri¬ 
pen  in  different  forts  from  the  beginning  of  July  un¬ 
til  the  middle  or  end  of  September,  and  are  generally 
fit  to  eat  from  the  tree,  or  at  leaft  do  not  keep  a  week 
or  two  before  they  rot.  The  autumn  pears  come  to 
their  perfection  in  O&ober,  November,  and  Decem¬ 
ber  ;  fome  ripening  nearly  on  the  tree  in  October  and 
the  beginning  of  November,  others  requiring  to  lie 
fome  time  in  the  fruitery,  while  fome  will  keep  two 
months  :  but  all  the  winter-pears,  though  they  attain 
their  full  growth  on  the  tree  by  the  end  of  October 
and  in  November,  yet  they  do  not  acquire  perfection 
for  eating  till  from  the  end  of  November  to  April  and 
May.  Thofe  of  each  clafs  have  different  properties ; 
fome  being  melting,  others  breaking,  fome  mealy,  and 
fome  hard  and  auftere,  fit  only  for  kitchen  ufes.  As 
many  of  the  fineft  forts  were  firft  obtained  from  France, 
they  are  ftill  continued  in  molt  catalogues  by  French 
names. 

The  malus,  or  common  apple-tree,  grows  20  or 
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30  feet  high,  having  oval  ferrated  leaves,  arid  fefille 
umbels  of  whitifh  red  flowers,  fucceeded  by  large, 
roundifh,  and  oblong  fruit,  concave  at  the  bafe.  The 
apple  is  compofed  of  four  diftind  parts,  viz.  tile  pill, 


from  the  founder  ^parenchyma,  the  branchery,  and  the  core, 

own  principles,  and  to  have  c  J  ^  .g  Qnl  a  dilatation  of  the  outerm 
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a  ridiculous  extreme,  that  his  friends  were  obliged  to 
accompany  him  wherever  he  went,  that  he  might  not 
be  run  over  by  carriages,  or  fall  down  precipices,  it 
this  was  true,  it  was  not  without  reafon  that  he  was 
ranked  among  thofe  whofe  inteUeds  were  difturbed  by 
intenfe  ftudy.  But  it  is  treated  by  a  modem  writer 
as  a  mere  calumny  invented  by  the  dogmatifts ;  and  we 
are  ftrongly  inclined  to  be  of  his  opinion,  (fee  Scep¬ 
tics.)  Pyrrho  died  about  the  90th  year  of  his  age, 
when  his  memory  was  honoured  with  a  ftatue  at  A- 
.thens,  and  a  .monument  ereded  to  him  in  his  own 
country. 

PYRRHUS,  the  name  of  two  kings  of  Lpirus. 
See  that  article. 

PYRUS,  the  pear-tree  :  A  genus  of  the  pen- 
tagynia  order,  belonging  to  the  icofandria  clafs  of 
plants ;  and  in  the  natural  method  ranking  under  the 
36th  order,  Pomacea .  The  calyx  is  quinquefid  ;  there 
are  five  petals  ;  the  fruit  is  an  apple,  inferior,  quinque- 
locular,  and  polyfpermous.  To  this  genus  Linnaeus 
has  joined  the  apple  and  quince ;  but,  on  account  of 
the  remarkable  difference  between  the  fruits,  the  laft 
is  treated  under  the  article  Cydonia.  The  other 
fpecies  are, 

I.  The  communis,  or  common  pear-tree,  rifes  with 
an  upright  large  trunk,  branching  30  or  40  feet  high, 
in  fome  widely  around,  in  others  more  eredly,  and 
forming  a  conical  head ;  oval,  lanceclated,  ferrated 
leaves,  and  corymbous  clufters  of  white  flowers  from 
the  fides  of  the  branches,  fucceeded  by  large  fruit  ex¬ 
tended  at  the  bafe.  Under  this  fpecies  are  compre¬ 
hended  almoft  endlefs  varieties,  all  bearing  the  above 
deft  jption.  They  bear  their  flowers  and  fruit  upon 


fpurs,  arifing  from  the  fides  of  the  branches  from  two 
or  three  years  old  and  upwards  ;  the  fame  branches 
and  fpurs  continuing  fruitful  for  a  great  number  of 


pill  or  fkin  "is  only  a  dilatation  of  the  o uter moft  Ikin 
or  rind  of  the  bark  of  the  branch  on  which  it  grew. 
The  parenchyma  or  pulp,  as  tender  and  delicious  as  it  is 
found,  is  only  a  dilatation,  or,  as  Dr  Grew  calls  it, 
afwelth  or  ftiperbience  of  the  inner  part  of  the  bark  of 
the  branch.  This  appears  not  only  from  the  vifible 
continuation  of  the  bark  from  the  one  through  the  pe¬ 
dicle  or  ftalk  to  the  other,  but  alfo  .from  the  ftru&ure 
common  to  both.  The  branchery  or  veffels  are  only 
ramifications  of  the  woody  part  of  the  branch,  fent 
throughout  all  the  parts  of  the  parenchyma,  the  greater 
branches  being  made  to  communicate  with  each  other 
by  inofculations  of  the  Ms*  The  apple  core  is  origi¬ 
nally  from  the  pith  of  the  branch ;  the  fap  of  which 
finding  room  enough  in  tlie  parenchyma  thiough  which 
to  difbife  itfelf,  quits  tlie  pith,  which  by  this  means 
hardens  into  core.  The  varieties  of  this  fpecies  are 
amazingly  great  with  refped  to  the  differences .  of  the 
fruit.  The  botanifts  contend,  that  the  wilding,,  or 
crab-apple  of  the  woods  and  hedges,  is  the  original  kind, 
and  from  the  feeds  of  which  the  cultivated  apple  was 
firft  obtained.  The  varieties  of  this  laft  no  doubt  are 
multiplied  to  fome  hundreds  in  different  places,  having 
been  all  firft  accidentally  obtained  from  the  feed  or  ker¬ 
nels  of  the  fruit,  and  the  approved  forts  continued  and 
increafed  by  grafting  upon  crabs  or  any  Linci  of  apple- 
ftocks :  but  although  the  number  of  varieties  is  very 
confiderable,  there  are  not  above  40  or  50  forts  retain¬ 
ed  in  the  nurferymens  catalogue.  Thefe  varieties  arrive 
at  full  growth  in  fuccefilve  order  from  July  ,  to  the 
end  of  O&ober,  improve  in  perfection  after  being  ga¬ 
thered  5  and  feveral  of  the  winter  kinds,  in  particular, 
keep  good  fot  many  months,  even  till  the  arrival  of  ap¬ 
ples  next  fummer. 

Among  thefe  various  kinds  of  apples  fome  are  uled 
for  tlie  deffert,  fome  for  the  kitchen,  and  fome  for  cy- 
^  der- 
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der-making.  Thofe  ufed  for  the  defTert  are  the  follow^ 
ing,  placed  as  they  fucceffively  ripen  after  one  another  : 
W- y—  The  white  juncating,  the  margaret  apple,  the  fummer 
pearmain,  the  fummer  queening,  the  embroidered  apple, 
the  golden  rennet,  the  fummer  white  calville,  the  fummer 
red  calville,  the  filver  pippen,  the  aromatic  pippen,.  la 
reinette  grife ,  la  haute  honte ,  the  royal  ruffe tting,  Wheel¬ 
er’s  ruffet,  Sharp’s  rufTet,  the  fpine  apple,  the  golden 
pippen,  the  nonpareil,  the  l’ apt  or  pomme  d’api.  Thofe 
for  the  kitchen  ufe,  in  the  order  of  their  ripening,  are 
thefe :  The  codling,  the  fummer  marygold,  the  fummer 
red  pearmain,  the  Holland  pippen,  the  Kentifh  pippen, 
^the  courpendu,  Loan’s  pearmain,  the  French  rennet, 
the  French  pippen,  the  royal  rufTet,  the  monftrous  ren¬ 
net,  the  winter  pearmain,  the  pome  vtolefte,  Spencer’s 
pippen,  the  flone  pippen,  and  the  oaken  pippen.  Thofe 
molt  efleemed  for  cyder  are,  the  Devonfhire  royal  wild¬ 
ing,  the  redftreak  apple,,  the  whitfour,  the  Herefordfhire 
under-leaf,  and  the  John  apple,  or  deux  annes ,  everlafling 
hanger,  and  gennet  moyle. 

The  juice  of  dpples  is  a  menftruum  for  iron.  A  fo- 
lution  of  iron  in  the  juice  of  the  apples  called  golden 
rennets ,  evaporated  to  a  thick  confiftence,  proves  an  ele¬ 
gant  chalybeate,  which  keeps  well. 

The  belt  method  of  preferving  apples  for  winter  ufe, 
is  to  let  them  hang  upon  the  trees  until  there  is  danger 
of  froft,  to  gather  them  in  dry  weather,  and  then  to  lay 
them  in  large  heaps  to  fweat  for  a  month  or  fix  weeks. 
They  ought  then  to  be  carefully  looked  over,  all  which 
have  the  leaft  appearance  of  decay  taken  out,  the  found 
fruit  wiped  dry,  and  packed  up  in  large  oil  jars,  which 
have  been  thoroughly  fcalded  and  dry,  and  then  flopped 
clofe  to  exclude  the  air.  If  this  plan  is  duly  obferved, 
the  fruit  will  keep  a  long  time  found,  and  their  flefh  re¬ 
main  plump ;  whareas,  when  expofed  to  the  air,  their 
fkiils  will  fhrivel,  and  their  pulp  foften. 

3.  The  coronaria,  or  fweet-fcented  crab  of  Virginia, 
grows  1 2  or  15  feet  high,  having  angular,  ferrated 
leaves,  pedunculated  umbels  of  whitifh-red,  fweet-fcent¬ 
ed  flowers,  fucceeded  by  fmall  round  crabs,  remarkably 
'four  and  auflere.  There  is  one  variety,  called  the  ever¬ 
green  Virginian  crab  tree . 

Culture.  All  the  varieties  of  the  pear-tree  are  hardy, 
^arid  will  fucceed  in  any  common  foil  of  a  garden  or 
orchard.  They  are  propagated  by  grafting  and  budding 
upon  any  kind  of  pear-flocks ;  alfo  occafionally  upon 
'quince-flocks,  and  fometimes  upon  white-thorn  flocks  5 
but  pear-flocks  are  greatly  preferable  to  all  others  for 
general  ufe. — All  kinds  of  apples  are  propagated  in  the 
fame  mariner  ;  ufing  apple-flocks  inflead  of  pear-flocks. 
They  will  fucceed  in  any  common  foil  of  a  garden  or 
orchard,  and  in  any  free  fituation  except  in  a  low  and 
very  moifl  foil,  in  which  they  are  apt  to  canker,  and 
very  foon  go  off.  In  a  friable  loam  they  are  generally 
very  fuccefsful. 

«  An.  ante  PYTHAGORAS,  a  celebrated  philofopher  of  an- 
Chr.  588.  tiquity,  rtfpefling  the  time  and  place  of  whofe  birth 
\D’Jfert.  o*the  learned  are  much  divided.  Eratoflhcnes  afferts, 
ipi'alr°f  ^at  in  4.8th  Olympiad*,  when  he  was  very  young, 
i  Chron.  'of  ^1€  was  a  v^or  at  the  Olympic  games.  Hence  Dr 
Pythagoras.  Bentley  f  determines  the  date  of  his  birth  to  be  the  4th 
jTW/^yyear  of  the  43d  Olympiad;  whilfl  Lloyd  J,  who  denies 
i[*a“ons  0n  that  the  Olympic  vi£lor  was  the  fame  perfon  with  the 
Phafer°{  philofopher,  places  it  about  the  3d  year  of  the  48th  O- 
Qnd  Pytba-  lympiadi  Mr  Dodwell  §  differs  from  both,  and  wifhes 
Vol.  XV.  Part  II. 
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to  fix  the  birth  of  Pythagoras  in  the  4th  year  of  the  Pytfcago* 
5 2d  Olympiad.  Of  the  arguments  of  thefe  learned  r^s* 
writers,  Le  Clerc  has  given  afummary  in  the  iibJiotheque  ^ 

Choife e9  tom.x.  p.-B  £ .  &e.  and  from  a  review  of  the  whole, 
it  would  appear  that  he  was  not  born  earlier  than  the 
4th  year  of  the  43d  Olympiad,  nor  later  than  the  4th 
year  of  the  y2d;  but  in  what  particular  year  of  that 
period  his  birth  took  place,  cannot  with  any  degree  of 
certainty  be  afeertained.  It  is, generally  believed  that 
he  was  born  in  the  ifland  of  Samos,  and  that  he  flourifh- 
ed  about  500  years  before  Chrifl,  in  the  time  of  Tarquin 
the  lafl  king  of  Rome  *.  His  father  Mnefarchus,  who  *  Ti.fi. 
is  thought  by  fome  to  have  been  a  lapidary,  and  by 
others  a  merchant  of  Tyre,  appears  to  have  been  a  manHb* iv* 
of  fome  diftin&ion,  and  to  have  bellowed  upon  his  fonCap* I# 
the  bell  education. 

Jamblicus  j*  relates  a  number  of  wonderful  llories  re-  f  vii%  Pym 
fpeaing  Pythagoras’s  defeent  from  Jupiter,  his  birth,  ibag.  11.  & 
and  early  life  ;  and  reprefents  him  even  in  his  youth  as 
a  prodigy  of  wifdom  and  manly  ferioufnefs.  But  moll 
of  thefe  idle  tales  confute  themfelves,  afford  nothing  of 
importance  to  be  depended  upon,  and  only  prove  the 
credulity,  carelelfnefs,  and  prejudice  of  their  author.  Of 
his  childhood  and  early  education  we  know  nothing,  ex¬ 
cept  that  he  was  firll  inllruaed  in  his  own  country  by 
Creophilus,  and  afterwards  in  Scyrus  by  Pherecydee 
(fee  Pherecydes).  According  to  the  cullom  of  the 
times  he  was  made  acquainted  with  poetiy  and  mufic  ; 
eloquence  and  altronomy  became  his  private  lludies, 
and  in  gymnallic  exercifes  he  often  bore  the  palm  for 
llrength  and  dexterity.  He  firll  diflinguifhed  himfelf 
in  Greece  at  the  Olympic  games,  where,  befide  gaining 
the  prize,  he  is  faid  to  have  excited  the  highell  admira¬ 
tion. by  the  elegance  and  dignity  of  his  perfon,  and  ths 
brilliancy  of  his  underltanding. 

Soon  after  his  appearance  at  thefe  games  Pythagoras 
commenced  his  travels  in  quell  of  knowledge.  He  firll 
vifited  Egypt,  where,  through  the  interell  of  Polycrates 
tyrant  of  Samos,  he  obtained  the  patronage  of  Amafrs 
king  of  Egypt,  by  wliofe  influence,  combined  with  his 
own  alfiduity,  patience,  and  perfeverance,  he  at  length 
gained  the  confidence  of  the  priells ;  from  whom  lie 
learned  their  facred  mylleries,  theclogy,  and  the  whole 
fyllem  of  fymbolical  learning.  In  Egypt,  too,  he  be¬ 
came  acquainted  with  geometry  and  the  true  folar 
fyllem  ;  and,  before  lie  left  that  country,  made  him- 
felf  mailer  of  all  the  learning  for  which  it  was  fo  famed 
among  the  nations  of  antiquity. 

He  afterwards  vifited  Perfia  and  Chaldea,  where 
from  the  Magi  he  learnt  divination,  the  interpreting 
of  dreams,  and  aftronomy.  He  is  likevvife  laid  to 
have  travelled  into  India,  to  have  converfed  with  the 
Gy mnofop hills,  and  to  have  acquired  from  them  a 
knowledge  of  the  philofophy  and  literature  of  the  eall ; 
and  fuch  was  his  ardour  in  the  purfuit  of  fcience,  that 
in  quell  of  it,  we  are  told  by  Cicero  *,  he  crolfed  many  *  Jh  Flnt* 
feas,  and  travelled  on  foot  through  many  barbarous  na-  bus,  lib.  iv* 
tions.  §  29. 

After  Pythagoras  had  fpent  many  years  in  gathering 
information  on  every  fubjedl,  efpecially  refpe&ng  the 
nature  of  the  gods,  the  rites  of  religion,  and  the  immor¬ 
tality  of  the  humaiS  foul,  he  returned  to  his  native  ifland, 
and  attempted  to  make  his  knowledge  nfeful  by  inltitu- 
ting  a  fchool  for  the  inllrudtion  of  his  countfymen. 

Failing  of  fuccefs  in  this  Jaudable  undertaking,  he 
4  Y  repaired 


Pythago¬ 

ras. 


722  ]  p  y  t 

ders ;  exoterlci ,  or  profelytes  of  the  gate  ;  and  \ntr\n- 
feet  or  perfefiiy  profelytes  of  the  covenant.  He  adds, 
it  is  highly  probable,  that  Pythagoras  himfelf  had 
been  a  profelyte  of  the  gate,  if  not  of  the  covenant. 
Gale  endeavours  to  prove  that  Pythagoras  borrowed 
wherein  the  public  affembly  he  was  fainted  with  the  his  philofophy  from  that  of  the  Jews;  to  this  end 
title  of  fophift  or  wife  man,  which  he  declined  for  one  producing  the  authorities  of  many  of  the  fathers  ana 
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repaired -to  Delos,  where  lie  pretended  to  receive 
moral  dogmas  from  the  prieftefs  of  Apollo. 

'  vifited  Crete,  where  he  was  initiated 


into 


He  alfo 
the  moll 


Pyhago. 

raa.. 


facred  myfteries  of  Greece.  He  went  likewife  to  Sparta 
and  Elis,  and  again  affifted  at  the  Olympic  games  • 


more  lmmble.  See  Philology,  n5  1.  and  Philoso- 

phy  n°  1  •  •  , 

He  returned  to  Samos  enriched  with  mythological 
learning  and  myfterious  rites,  and  again  inftituted  a 
fchool.  His  myfterious  fymbols  and  oracular  precepts 
made  this  attempt  more  fuccefsful  than  the  former  had 
been  ;  but  meeting  with  fome  oppofition,  or  being  de¬ 
tected  in  fome  pious  frauds,  he  fuddenly  left  Samos, 
retired  to  Magna  Grecia,  and  fettled  at  Crotona. 

Here  he  founded  the  Italic  fed  (fee  Philosophy 
n°  20.) ;  and  his  mental  and  perfonal  accomplifhments, 
the  fame  of  his  diftant  travels,  and  his  Olympic  crown, 
foon  procured  him  numerous  pupils.  His  bold  and 
manly  eloquence  and  graceful  delivery  attra&ed  the 
moft  diflolute,  and  produced  a  -remarkable  change  in 
the  morals  of  the  people  of  Crotona.  His  influence 
was  increafed  by  the  regularity  of  his  own  example, 
and  its  conformity  to  his  precepts.  He  pun&ually  at¬ 
tended  the  temples  of  the  gods,  and  paid  his  devotions 
at  an  early  hour ;  he  lived  upon  ■  the  pureft  and  moft 
innocent  food,  clothed  himfelf  like  the  priefts  of  E- 
gypt,  and  by  ,his  continual  purifications  and  regular 
offerings  appeared  to  be  fuperior  in  fan&ity  to  the  reft 
of  mankind.  He  endeavoured*  to  affuage  the  pafiions 
of  his  fcholars  with  verfes  and  numbers,  and  made  a 
praCtice  of  compofing  his  own  mind  eveiy  morning, 
by  playing  on  his  harp,  and  finging  along  with  it  the 
paeans  of  Thales.  To  avoid  the  temptations  of  eafe 
and  the  fedu&ions  of  idlenefs,  bodily  exercifes  alfo  made 
a  confiderable  part  of  his  difeipline. 

At  Crotona  he  had  a  public  fchool  for  the  general 
benefit  of  the  people,  in  which  he  taught  them  their 
duty,  praifing  virtue  and  condemning  vice  ;  and  parti¬ 
cularly  inilruCting  them  in  the  duties  of  focial  life. 
Befide  this,  l«e  had  a  college  in  his  own  houfe,  which 
he  denominated  in  which  there  were  two  claffes 

of  Undents,  viz.  who  were  a]f0  ca]led  aufcuU 

tantes  and  urvrtpty.ot.  The  former  of  tliefe  were  proba¬ 
tioners,  and  were  kept  under  a  long  examen.  A  ii- 
lence  of  five  years  was  impofed  upon  them  ;  which  A- 
puleius  thinks  was  intended  to  teach  them  modefty 
and  attention ;  but  Cfemens  Alexandrinus  thinks  it 
was  for  the  purpofe  of  abftra&ing  their  minds  from 
fenfible  objects,  and  inuring  them  to  the  pure  con¬ 
templation  of  the  Deity.  The  latter  clafs  of  fcholars 


ancient  authors,  and  even  pointing  out  the  tracks  and 
footfteps  of  Mofes  in  feveral  parts  of  Pythagoras’s 
do&rine.  But  we  believe  the  learned  author  was  mif- 
led  by  the  Chriftian  Platonifts.  '  - 

The  authority  of  Pythagoras  among  his  pupils  was 
fo  great,  that  it  was  even  deemed  a  crime  to  difpute 
his  word ;  and  their  arguments  were  confidered  as  in¬ 
fallibly  convincing,  if  they  could  enforce  them  by  add¬ 
ing,  that  “the  mailer  faid  fo;”  an  expreflion  which  af* 
terwards  became  proverbial  in  jurare  in  verba  magijlru 
This  influence  over  his  fchool  was  foon  extended  to  the 
world,  and  even  his  pupils  themfelves  divided  the  ap- 
plaufe  and  approbation  of  the  people  with  their  mailer 
and  the  rulers  and  legiilators  of  all  the  principal  towns 
of  Greece,  Sicily,  and  Italy,  boafted  of  being  the  dif* 
ciples  of  Pythagoras.  To  give  more  weight  to  his 
exhortations,  as  fome  writers  mention,  Pythagoras  re¬ 
tired  into  a  fubterraneous  cave,  where  his  mother  fent 
him  intelligence  of  every  thing  which  happened  during 
his  ab fence.  After  a  certain  number  of  months  he 
again  re-appeared  on  the  earth  with  a  grim  and  ghaflly 
countenance,  and  declared  in  the  affembly  of  the  people 
that  he  was  returned  from  hell.  From  fimilar  exag¬ 
gerations  it  has  been  afferted  that  he  appeared  at  the 
Olympic  games  with  a  golden  thigh,  and  that  he  could 
write  in  letters  of  blood  whatever  he  pleafed  on  a  look- 
ing-glafs ;  and  that  by  fetting  it  oppofite  to  the  moon, 
when  full,  all  the  chara&ers  which  were  on  the  glafs 
became  legible  on  the  moon’s  dife.  -^Thev  alfo  relate, 
that  by  fome  magical  words  he  tamed  a  bear,  flopped 
the  flight  of  an  eagle,  and  appeared  on  the  fame  day 
and  at  the  fame  inilant  in  the  cities  of  Crotona  and 
Metapontum,  &c. 

At  length  his  Angular  do&rines,  and  perhaps  his- 
flrenuoufly  afferting  the  rights  of  the  people  againfl 
their  tyrannical  governors,  excited  a  fpirit  of  jealoufy, 
and  raifed  a  powerful  party  againfl  him  ;  which  foon 
became  fo  outrageous  as  to  oblige  him  to  fly  for  his 
life.  His  friends  fled  to  Rhcgium  ;  and  he  himfelf,  af¬ 
ter  being  refufed  protection  by  the  Locrians,  fled  to 
Metapontum,  where  he  was  obliged  to  take  refuge  in 
the  temple  of  the  mufes,  and  where  it  is  faid  he  died 
of  hunger  about  497  years  before  Chrift.  Refpe&ing 
the  time,  place,  and  manner  of  his  death,  however. 


_  there  are  various  opinions,  and  many  think  it  uncertain 

were  called  genuini>  perfectly  mathemathi ,  and,  by  way  of  when,  where,  or  in  what  manner,  he  ended  his  days, 
eminence,  Pythagoreans .  They  alone  were  admitted  After  his  death  his  followers  paid  the  fame  refpedt  to 
to  the  knowledge  of  the  arcana  and  depths  of  Pytha-  him  as  was  paid  to  the  immortal  gods ;  they  ereCted 
gone  difeipline,  and.  were  taught  the  ufe  of  ciphers  ftatues  in  honour  of  him,  converted  his  houfe  at  Cro- 
211  lero^yp^c  writings.  tona  into  a  temple  of  Ceres,  appealed  to  him  as  a  deity, 

Clemens  obferves,  that  thefe  orders  .correfponded  and  fwore  by  his  name, 
very  exadl)  to  thofe  among  the  Hebrews:  for  in  the  Pythagoras  married  Theano  of  Crotona,  or,  accord- 
c  00  s  o  t  e  prophets  there  were  two  claffes,  viz.  ing  to  others,*  of  Crete,  by  whom  he  had  two  fons,  Te- 
*  .0I^°  t  e  Pr°phets,  who  wer$  the  fcholars,  and  lauges  and  Mnefarchus,  who,  after  his  death,  took  care 
the  dottors  or  mailers,  who  were  alfo  called  perfedi ;  of  his  fchool.  He  is  faid  alio  to  have  had  a  daughter 
and  among  the  Levites,  the  novices  or  tyros,  who  had  called  Damo. 

T  f  fvi  t^L“ncltienm  exercifes,  by  way  of  preparation.  Whether  he  left -any  writings  behind  him  is  difputed. 
y>  ven  among  the  profelytes  there  were  two  or-  It  feems  probable,  however,  that  he  left  none,  and  that 

*  *  fuch 
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fuch  a'3  went  under  his  name  were  written  by  fome  of 
his  followers.  The  golden  verfes  which  Hierocles  illu- 
ftrated  with  a  commentary,  have  been  afcribcd  to  Epi- 
charmus  or  Empedocles,  and  contain  a  brief  fummary 
of  Ills  popular  doctrines.  From  this  circumftance,  and 
from  the  myfterious  fecrecy  with  which  he  taught,  our 
information  concerning  his  do&rine  and  philosophy  is 
very  uncertain,  and  cannot  always  be  depended  on. 

The  purpofe  of  philofophy,  according  to'  the  fyftem 
of  Pythagoras,  is  to  free  the  mind  from  incumbrances, 
and  to  raife  it  to  the  contemplation  of  immutable  truth 
and  the  knowledge  of  divine  and  fpiritual  obje&s.  To 
bring  the  mind  to  this  {late  of  perfection  is  a  work  of 
fome  difficulty,  and  requires  a  variety  of  intermediate 
fleps.  Mathematical  fcience  was  with  him  the  firft 
hep  to  wifdom,  becaufe  it  iiiurCvS  the  mind  to  contem¬ 
plation,  and  takes  a  middle  courfe  between  corporeal 
and  incorporeal  beings.  The  whole  fcience  he  divided 
into  two  parts,  numbers  and  magnitude ;  and  each  of  thefe 
he  fubdivided  into  two  others,  the  former  into  arithme¬ 
tic  and  mufic  >  and  the  latter  into  magnitude  at  reji  and  in 
motion  ;  *the  former  of  which  comprehends  geometry,  and 
the  latter  ajlronomy .  Arithmetic  he  confidered  as  the 
nobleft  fcience,  and  an  acquaintance  with  numbers  as 
the  higheil  good.  He  confidered  numbers  as  the  princi¬ 
ples  of  every  thing ;  and  divided  them  into  feientifie  and 
intelligible.  Scientific  number  is  the  production  of  the 
powers  involved  in  unity,  and  its  return  to  the  fame  ; 
number  is  not  infinite,  but  is  the  fource  of  that  infinite 
divifibility  into  equal  pans  which  is  the  property  of  all 
bodies.  Intelligible  numbers  are  thofe  which  exifted. 
in  the  divine  mind  before  all  things.  They  are  the  mo¬ 
del  or  archetype  of  the  world,  and  the  caufe  of  the  ef- 
fenee  of  beings.  Of  the  Monad,  Duad,  Triad,  Tetrad, 
and  Decad,  various  explanations  have  been  given  by 
various  authors  ;  but  nothing  certain  or  important  is 
known  of  them.  In  all  probability,  numbers  were  ufed 
by  Pythagoras  as  fymbolical  representations  of  the  firft 
principles  and  forms  of  nature,  and  efpecially  of  thofe 
eternal  and  immutable  effences  which  Plato  denominated 
ideas  ;  and  in  this  cafe  the  Monad  was  the  fimple  root 
from  which  lie  conceived  numbers  to  proceed,  and  as 
fuch,  analogous  to  the  fimple  effence  of  deity  ;  from 
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to  be  a  monad,  or  unity  with  pofition,  lie  fays  torre- 
fponds  to  unity  in  arithmetic,  a  line  to  two,  a  ftiperfi- 
cies  to  three,  and  a  folid  to  four.  He  difeovered  fe-  v 
veral  of  the  propofitions  of  Euclid  5  and  on  difeovering 
the  47th  of  book  1  ft,  lie  is  faid  to  have  offered  a  heca¬ 
tomb  to  the  gods ;  but  as  lie  was  averfe  to  animal  facri- 
fices,  this  affertion  is  furely  falfe.  His  great  progrefs 
in  ailronomical  fcience  has  been  mentioned  elfewlierc.  See 
Astronomy,  n°  xi,  22;  and  Philosophy,  n°  15,  16.  * 

Wifdom,  according  to  Pythagoras,  is  converfant 
with  thofe  obje&s  which  are  naturally  immutable,  eter^ 
nal,  and  incorruptible ;  and  its  end  is  to  afiimilate  the  I111-* 
man  mind  to  the  divine,  and  to  qualify  11s  to  join  the 
affembly  of  the  gods.  Adlive  and  moral  philofophy 
preferibes  rules  and  precepts  for  the  condu£l  of  life,  and 
leads  11s  to  the  practice  of  public  and  private  virtue. — 

On  thefe  heads  many  of  his  precepts  were  excellent,  and 
fome  of  them  were  whirnfical  and  ufelefs.  Theoreti¬ 
cal  philofophy  treats  of  nature  and  its  origin,  and  is, 
according  to  Pythagoras,  the  higheil  objedl  of  ftudy. 

Tt  included  all  the  profound  myfteries  which  he  taught, 
pf  which  but  little  is  now  known.  God  he  confiders 
as  the  univerfal  mind,  diffufed  through  all  things,  and 
the  lelf-moving  principle  of  all  things  (auro^ancr^of  rav 
Travr^vjj  and  of  whom  every  human  fpul  is  a  portion  *.  •  Cicero  de 
It  is  very  probable,  that  lie  conceived  of  the  Deity  as  a 
fubtle  fire,  eternal,  a&ive,  and  intelligent ;  which  is  not 
inconfiflent  with  the  idea  of  incorporeality,  as  the  an¬ 
cients  underflood  that  term.  This  Deity  was  primarily 
combined  with  the  chaotic  mafs  of  paffive  matter,  but 
he  had  the  power  of  feparating  himfelf,  and  fince  the 
feparation  he  has  remained  diftindl.  The  learned  Cud- 
worth  contends,  that  Pythagoras  maintained  a  trinity 
of  hypoflafes  in  the  divine  nature,  fimilar  to  the  Pla¬ 
tonic  triad  (fee  Platonism).  We  cannot  fay  that 
his  arguments  appear  to  have  much  force;  but  we  think 
the  conclufionwhickhe  willies  to  eflablifh  extremely  pro¬ 
bable,  as  Plato  certainly  drew  his  do&rine  from  fome  of 
the  countries  which  Pythagoras  had  vifited  before  him. 

Subordinate  to  the  Deity  there  were  in  the  Pytha¬ 
gorean  creed  three  orders  of  intelligences,  gods,  demons, 
and  heroes,  of  different  degrees  of  excellence  and  digni¬ 
ty.  Thefe,  together  with  the  human  foul,  were  confi- 


whence,  according  to  his  fyllem,  the  various  properties  dered  as  emanations  from  the  Deity,  the  particles  of 


of  nature  proceed. 

Mufic  followed  numbers,  and  was  ufeful  in  railing 
the  mind  above  the  dominion  of  the  paffions.  Pytha¬ 
goras  confidered  it  as  a  fcience  to  be  reduced  to  mathe¬ 
matical  principles  and  proportions,  and  is  faid  to  have 
difeovered  the  mufieal  chords  from  the  circumftance  of 
feveral  men  fuccefilvely  ftriking  with  hammers  a  piece 
of  heated  iron  upon  an  anvil.  This  ftory  Dr  Burney* 
diferedits  ;  but  allows,  from  the  uniform  teftimony  of 
writers  ancient  and  modern,  that  he  invented  the  har¬ 
monica/  canon  or  monochord,  (fee  Monochord.)  The 
mufic  of  the  fpheres,  of  which  every  one  has  heard,  Was 
a  moft  fanciful  do£trine  of  Pythagoras.  It  was  pro¬ 
duced,  he  imagined,  by  the  planets  ftriking  on  the  ether 
through  which  in  their  motion  they  palled; and  he  con- 
fidered  their  mufieal  proportions  as  exadt,  and  their  har¬ 
mony  perfedl. 

Pythagoras,  as  we  have  already  feen,  learned  geome¬ 
try  in  Egypt ;  but  by  inveftigating  many  new  theorems, 
and  by  digefting  its  principles,  he  reduced  it  to  a  more 
regular  fcience.  A ‘geo  metrical  point,  which  he  defines 


fubtle  ether  affuming  a  groffer  clothing  the  farther  they 
receded  from  the  fountain.  Hierocles  defines  a  hero 
to  be  a  rational  mind  united  with  a  luminous  body. 
God  himfelf  was  reprefented  under  the  notion  of  mo¬ 
nad,  and  the  fubordinate  intelligences  as  numbers  de¬ 
rived  from  and  included  in  unity.  Man  is  confidered 
as  confifting  of  an  elementary  nature  and  a  divine  or 
rational  foul.  His  foul,  a  felf-moving  principle,  is  com- 
pofed  of  two  parts ;  the  rational,  feated  in  the  brain;  and 
the  irrational,  including  the  pafiions,  in  the  heart.  In 
both  thefe  refpedls  he  participates  with  the  brutes> 
whom  the  temperament  of  their  body,  See .  allows  not 
to  adl  rationally.  The  fenfitive  foul  perifhes  ;  the  other 
affumes  an  ethereal  vehicle,  and  paffes  to  the  regions  of 
the  dead,  till  feut  back  to  the  earth  to  inhabit  fome 
other  body,  brutal  or  human.  See  Metempsychosis. 
It  was  unqueftionably  this  notion  which  led  Pythago¬ 
ras  and  his  followers  to  deny  themfelves  the  ufe  of  flefti, 
and  to  be  fo  peculiarly  merciful  to  animals  of  every  de- 
feription.  Some  authors,  however,  fay,  that  ftefh  and 
beans,  the  ufe  of  which  he  alfo  forbad,  were  prohibited, 
4  Y  2  becauft: 


.. 
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Pyt!  ago-  becaufe  he  fuppofed  them  to  have  been  produced  from 
ra$.  the  fame  putrified  matter,  from  which,  at  the  creation 
of  the  world,  man  was  formed. 

Of  the  fvmbols  of  Pythagoras  little  is  known.  They 
have  been  religioufly  concealed  ;  and  though  they  have 
awakened  much  curiofity,  and  occafioned  many  ingeni¬ 
ous  conjectures,  they  flill  appear  to  us  dark  and  tri¬ 
cing.  As  a  fpesimen  we  give  the  following  :  “  Adore 
the  found  of  the  whifpering  wind.  Stir  not  the  fire 
with  a  fword.  Turn  aiide  from  an  edged  tool.  Pafs 
not  over  a  balance.  Setting  out  on  a  journey,  turn  not 
back,  for  the  furies  will  return  with  you.  Breed  no¬ 
thing  that  hath  crooked  talons.  Receive  not  a  fwal- 
low  into  your  ho ufe.  Look  not  in  a  mirror  by  the 
light  of  a  candle.  At  a  facrifice  pair  not  your  nails. 
Eat  not  the  heart  or  brain.  Tafte  not  that  which  hath 
fallen  from  the  table.  Break  not  bread.  Sleep  not  at 
noon.  When  it  thunders  touch  the  earth.  Pluck  not’ 
a  crown.  Roall  not  that  which  lias  been  boiled.  Sail 
not  on  the  ground.  Plant  not  a  palm.  Breed  a  cock, 
hut  do  not  facrifice-  it,  for  it  is  facred  to  the  fun  and 
moon.  Plant  mallows  in  thy  garden,  but  eat  them  not; 
Abftain  from  beans.” 

The  following  precepts  are  more  important :  ci  Dif- 
courfe  not  of  Pythagorean  do&rines  without  light. 
Above  all  things  govern  your*  tongue.  Engrave  not- 
the  image  of  God  in  a  ring.  Quit  not  your  ftation 
without  the  command  of  your  general.  Remember 
that  the  paths  of  virtue  and  of  vice  refemble  the  letter 
f-Sat.  III.  Y,  To  this  fymbol  Perfius  refersf ,  when  lie  fays, 

5<>- 

Et  tibi  qua  Samios  diduxit  litera  ramor , , 

Surgentem  dextro  monjlravit  limit e  collem. 

There  has.  the  Samian  Yrs  inftru&ive'rnake  - 
Pointed  the  road  thy  doubtful  foot  fhould  take  ; 
There  warn’d  thy  raw  and  yet  unpradlis’d  youth,. 
To  tread  the  rifing  right-hand  path  of  truth. 

The  fcantfnefs  *  and  uncertainty  of  our  information 
refpe&ing  Pythagoras,  renders  a  regular  and  complete 
account  of  his  life  and  do&rines  impofiible.  A  mo. 

\  Ancient  dern  author  J  of  profound  erudition,  pronounces  him 
Metaphy  to  have  been  unquejlionably  the  wifefl  man  that  ever  li¬ 
ved,  if  his  mailers  the  Egyptian  priefts  muft  not  he  ex-* 
cepted.  This  is  faying  a  great  deal  too  much ;  but 
that  lie  was  one  of  the  moll  diftinguifhed  philofophers 
of  antiquity,  or,  as  Cicero  exp reffes  it y  vir  preefianti 
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fapientia ,  appears  very  evident ;  and  his  moral  charac-  Pytha?**. 
ter  has  never  been  impeached.  The  myilerious  air  lean* 
which  he  threw  over  his  dodlrines,  and  the  apparent  p  !J 
inanity  of  fome  of  his  fymbols,  have  indeed  fubje&ed  * 1 10n* . 

him  to  the  charge  of  impoilure,  and  perhaps  the  charge 
is  not  wholly  groundless  :  but  when  we  confider  the 
age  in  which  he  lived,  and  the  nature  of  the  people 
with  whom  he  had  to  deal,  who  would  in  all  probabi¬ 
lity  have  refilled  more  open  innovations,  even  this  will 
not  appear  fo-  blameable  as  at  firll  fight  we  are  apt  to 
think  it;  and  it  is  worthy  of  notice,  that  the  worll  {lo¬ 
ries  of  this  kind  have  come  down  to  us  in  a  very  que- 
llionable  fliape,  and  with  much  probability  appear  to 
be  falfe. 

PYTHAGOREANS,  a  feci  of  ancient  philofoT 
phers,  fo  called  from  being  the  followers  of  Pythago¬ 
ras.  See  the  preceding  article. 

PYTHIA,  the  prieftefs  of  Apollo  at  Delphi,  by 
whom  he  delivered  oracles.  She  was  fo  called  from 
Pythius,  a  name  of  that  god,  which  is  faid  to  have  been 
given  him  on  account  of  his  viblory  over  the  ferpent 
Python. 

The  Pythia  was  at  'firll  required  to  be  a  young  girl, 
but  in  later  times  file  was  a  woman  of  50  years  of  age. 

The  firll  and  moll  famous  Pythia  was  Phemonoe.  O- 
racles  were  at  firll  delivered  by  her  in  hexameter  verfe- 
All  the  pythias  were  to  be  pure  virgins,  and  all  of  them, 
delivered  their  oracles  with  great  enthufiafm  and  violent 
agitations.  See  Oracle  and  Delphi. 

PYTHIAN  games,  in  Grecian  antiquity,  fports 
inllitiited  near  Delphos  in  honour  of  Apollo,  on  ac¬ 
count  of.  his  flaying  the  ferpent  Python.  See  Apol¬ 
lo. — Thefe  games,  at  their  firll  inllitution,  were  ce¬ 
lebrated  only  once  in  nine  years  ;  but  afterwards  every 
fifth  year,  from  the  number  of  the  Parnaffian  nymphs 
who  came  to  congratulate  Apollo,  and  to  make  him 
prefents  omhis  vi&ory.  The  vi&or  was  crowned  with 
garlands. 

PYTHON,  in  fabulous  hillory,  a  monllrous  ferpent, 
produced  by  the  earth  after  Deucalion’s  deluge.  Juno 
being  exafperated  at  Latona,  who  was  beloved  by  Jupi* 
ter,  commanded  this  ferpent  to  deflroy  her ;  but  flying 
from  the  purfuit  of  the  monller,  fhe  efcaped  to  Delos> 
where  fhe  was  delivered  of  Diana  and  Apollo ;  the  latter 
of  whom  at  length  dellroyed  Python  with  his  arrows*  0 
in  memory  of  which  vi&ory  the  Pythian  games  were  in-  - 
flituted.  See  Apollo. 


Q,  or  q,  the  16th  letter  and  I2th  confonant  oi 
te^)ur  alphabet  5  but  is  not  to  be  found  either  ir 
the  Gi^eek,  old  Latin,  or  Saxon  alphabets;  and  im 
deed  fome  would  entirely  exclude  it,  pretending  that 
k  ought  to  be  ufed  wherever  this  occurs.  However,  as 

lnK,°rrd  rh^°1Ce  dlfferent  m“,  it  is  urn 
doubtedly  a  diltina  letter :  for,  in  expreffing  this  found, 

the  cheeks  are  contrafted,  and  the  lips,  particularly  the 


under  one,  are  put  into  a  canular  form,  for  the  paflage 
of  the  breath. 

.  The  q  is  never  founded  alone,  but  in  conjundlion 
with  u,  as  in  quality ,  quejlion ,  quite ,  quote ,  &c.  and  ne¬ 
ver  ends  any  Englifh  word. 

As  a  numeral,  Q^llands  for  500 ;  and  with  a  dalh 
over  it7  thus  for  *500,000. 

Ufed  as  an  abbreviature,  q  fignifies  quantity ,  or  quan - 
8  turn* 
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tmb  turn.  _  Thus,  among  phyficians,  q.  fit.  is  quantum  fla . 

■di-ant.  }'  5*  “  33  much  as  >'ou  Pleafc”  of  a  thing  ;  and 
<»  —  %  ./*#•<>»  i.  e.  “  as  much  as  is  necef- 

!f>'-  Q^E.  D.  among  mathematicians,  is  quod  eral 
demonjirandum,  \.  e.  “  which  was  to  be  demonftrated 
and  Q^E.  F.  is  quod  erat  faciendum,  i.  e.  “  which  was 
to  he  done.”  Q^D.  among  grammarians,  is  qua}  die 
*um’„  ‘-e-  ‘  as  lf  it  were  faid  or,  “  as  who  fhould 
lay.  In  the  notes  of  the  ancients,  Oftands  for  Quin- 

V‘  for  ^  be”e  ^al  , 
^  '  b'  ior  V,eJuPra  feripta  funt  ;  Q.  M.  for  9uin- 

tm  Mutius,  or  quomodo ;  Quint,  for  fuintilim ;  and 
Quaef.  for  qusflor, 

,9^?!  in  ichthyology,  the  name  of  a  Ruffian  fifh: 
which  is  faid  to  be  at  firft  a  tadpole,  then  a  frog,  and 
at  la  ft  a  fifh.  Dr  Mounfey,  who  made  many  inquiries 
concerning  thefe  pretended  changes,  confiders  them 
all  as  fabulous.  He  had  opportunity  of  feeing  the 
fifh  itfelf,  and  found  that  they  fpawned  like  other  fifties; 
and  grew  in  fize,  without  any  appearances  to  juftify  the 
repoit.  He  adds,  that  they  delight  in  very  clear  wa¬ 
ter,  in  rivers  with  fandy  or  ilony  bottoms,  and  are  ne¬ 
ver  found  in  Handing  lakes,  or  in  rivers  paffing  throimh 
marfhy  or  moffy  grounds,  where  frogs  choofe  moft'to 
be. 

QUABES,  are  a  free  people  of  Africa,  inhabiting 
the  fouthern  banks  of  the  river  Seftos,  and  between  that 
and  Sierra  Leona.  They  are  under  the  prote&ion  of 
the  emperor  of  Manow. 

QUACHA,  or  quagga.  See  Equus,  n0,  5. 

Ma  -  QUACHILTO,  in  ornithology,  is  the  name  of  a' 
gray  Hjfi.  very  beautiful  Brafilian  bird,  called  alfo  yacavintll,  and 
iS\  porphyrlo  Americans.  It  is  of  a  fine  blackifh  purple 
colour,  variegated  with  white  ;  its  beak  is  white  while 
young,  but  becomes  red  as  it  grows  older,  and  has  a 
naked  fpace  at  its  bafis,  refembling  in  fome  fort  the 
coot  ;  its  legs  are  of  a  yellowifh  green  ;  it  lives  about 
the  waters,  and  feeds  on  fifh,  yetis  a  very  well*  tailed 
bird.  It  imitates  the  crowing  of  a  common  cock,  and* 
makes  its  mulic  early  in  the  morning. 

QUACK,  among  phyficians,  the  fame  with  empiric. 
See  the  article  Empiric. 

QUADI,  (Tacitus);  ayieople  of  Germany,  fituated' 
to  the  fouth-eafl  of  the  mountains  of  Bohemia,  on  the 
banks  of  the -Danube,  and  extending  as  -far  as  the  river 
Marus,  or  March,  running  by  Moravia,  which  country* 
they  occupied/ 

QUADRAGESIMA,  a  denomination  given  to  lent, 
from  its  confifting  of  40  days.  See  Lent. 

QUADRANGLE,  in  geometry ,  the  fame  with  a 
quadrilateral  figure,  or  one  confining  of  four*  fides  and 
four  angles. 

QUADRANS,  the  quarter  or  fourth  part  of  any 
thing,  particularly  the  as,  or  pound. 

Quadrans,  in  Englifh  money,  the  fourth  part  of  a 

(penny.  Before  the  reign  of  Edward  L  the  fmallell 
coin  was  a  Jlerling ,  or  penny,  marked  with  ‘  a  crofs ; 
by  the  guidance  of  which  a  penny  might  be  cut  into 
halves  for  a  halfpenny,  or  into  quarters  or  four  parts 
for  farthings  ;  till,  to  avoid  the  fraud  of  unequal  cut¬ 
tings,  that  king  coined  halfpence  and  farthings  *in  di- 
flindt  round  pieces. 

QUADRANT,  in  geometry,  the  arch,  of  a  circle, 
containing  90°,  or- -the  fourth  part,  of  the  entire  peri¬ 
phery. 


5  1  Q^U  A 

Sometimes  alfo  the  fpace  or  area,  included  between  Quadrant, 
tins  arch  and  two  radii  drawn  from  the  centre  to  each  — "V— ^ 
extremity  thereof,  is  called  a  quadrant ,  or,  more  pro- 
perly,  a  quadrantal  fpace,  as  being  a  quarter  of  an  en¬ 
tire  circle. 

Quadrant,  alfo  denotes  a  mathematical  inflrnment 
of  great  ufe  in  aftronomy  and  navigation,  for  taking  ^ 
the  altitudes  of  the  fun  and  liars,  as  alfo  for  taking 
angles  111  furveying,  &c. 

.This  in  liniment  is  varioufly.  contrived,  and  furnifhed 
with  different  apparatus,  according  to  the  various  ufes 
it  is  intended  for  ;  but  they  all  have  this  in  common, 
that  they  confill  of  a  quarter  of  a  circle,  whofe  limb  is 
divided  into  90°.  Some  have  plummet  fufpended  * 
from  the  centre,  and  are  furnilhed  with  fights  to  look 
through.  0 

Fhe  principal  and  moll  nfeful  quadrants  are  the  com¬ 
mon  furveying  quadrant.aflronomical  quadrant,  Adams’s 
quadrant,  Cole’s  quadrant,  Gunter’s  quadrant,  Hadley’s 
quadrant,  horodi&ical  quadrant,  Sutton’s  or  Collins’s 
quadrant,  and  the  finical  quadrant,  & c.  Of  each  of  which 
in  order. 

1.  The  common  furveying  quadrant,  is  made  of  brafs, 
wood,  or  any  other  folid  fubltance  ;  the  limb  of-which 
is  divided  into  90°,  and  each  of  thefe  farther  divided" 
into  as  many  equal  parts  as  the  fpace  will  allow,  either 
diagonally  or  othervvife.  On  one  of  the  femidiameters' 
are  fitted  two-  moveable  fights’;  and  to  the  centre  is' 
fometimes  alfo  fixed  a  label,  or  moveable  index,  bearing' 
two  other  fights  ;  but  in  lieu  of  thefe  lall  fights  there' 

1*3  fometimes  fitted  a  telefcope  :  alfo  from  the  centre 
there  is  hung  a  thread  with  a  plummet ;  and  on  the 
under  fide  or  face  of  the  inllrument  is  fitted  a  ball  and 
focket,  by  means  of  which  it  may  be  put  into  any  po- 
fition.  The  general  ufe  of  it  is  for  taking  angles  in  a 
vertical  plane,  comprehended  under  right  lines  going 
from  the  centre  of  the  inflrument,  one  of  which  is  ho¬ 
rizontal,  and  the  other  is  diredled  to  fome  vifible  points 
But  befides  the  parts  already  deferibed,  there  is  fre¬ 
quently  added  on  the  .face,  near  the  centre,  a  kind  of 
compartment,  called  the  quadrat,  or  geometrical  fquare • 

See  Quadrat. 

This  quadrant  may  be  ufed  in  different  fituations  ; 
for  obferving  heights  or  depths,  its  plane  mull  be  dif- 
pofed  perpendicularly  to  the  horizon  ;  but  to  take  ho-' 
rizontal  diflances,  its  plane  is  difpofed  parallel  thereto. 

Again,  heights  and  diflances  may  be  taken  two  ways,- 
viz.  by  means  of  the  fixed  fights  and  plummet,  or  by 
the  label :  As  to  which,  and  the  manner  of  meafuring 
angles,  fee  Geometry,  p.  674,  &c. 

2.  The  aflronomical  quadrant  is  a  large  one,  ufually 
made  of  brafs,  or  wooden  bars  faced  with  iron  plates ; 
having  its  limb  nicely  divided,  either  diagonally  or 
otherwise,  into  degrees,  minutes,  and  feconds  ;  and  fur-> 
niftied  with  two  telefcopes,  one  fixed  on  the  fide  of  the 
quadrant,  and  the  other  moveable  about  the  centre,  by 
means  of  the  ferew.  There  are  alfo  dented  wheels 
which  ferve  to  direft  the  inltrument  to  any  objedl  or 
phenomenon. — The  ufe  of  this  curious  inflrument,  in 
taking  obfervations  of  the  fun,  planets,  and  fixed  flars, 
is  obvious  ;  for  being  turned  horizontally  upon  its  axis,  • 
by  means  of  the  telefcope,  "till  the  obje&  is  feen  through 
the  moveable  telefcope,  then  the  degrees,  &c.  cut  by< 
the  index  give  the.altitude  required.  See  Astronomy,. 
p.  587,  &c. 


3.  Cole’s 
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Qrairant.  Cole’s  quadrant  is  a  very  ufeful  inilru meat  invent-  altitude  :  or  the  degrees  counted  from  the  lower  limb  Qj  adunt, 

‘ — -  cd  by  Mr  Benjamin  Cole.  It  confilts  of  6  parts,  viz.  upwards  will  give  the  zenith-diftance.  1  v  J 

l>‘ate  the  ltaff  AB  (fig.  I.)  ;  the  quadrantal  arch  DE  ;  three  4.  Adams’s  quadrant  differs  only  from  Cole’s  qua- 

C  CUV11'  Vanes  A,  B,  C  ;  and  the  vernier  FG.  The  ftaff  is  a  drant  in  having  an  horizontal  vane,  with  the  upper 

bar  of  wood  about  two  feet  long,  an  inch  and  a  quarter  part  of  the  limb  lengthened  ;  fo  that  the  glafs,  which  - 

broad,  and  of  a  fufficient  thicknefs  to  prevent  it  front  calls  the  folar  fpot  on  the  horizon-vane,  is  at  the  lame 
bending  or  warping.  The  quadrantal  arch  is  alfo  of  diftance  from  the  horizon-vane  as  the.  fight-vane  at  the 
wood  ;  and  is  divided  into  degrees,  and  third-parts  end  ot  the  index. 

of  a  degree,  to  a  radius  of  about  nine  inches ;  to  its  ex-  5.  Gunter’s  quadrant,  fo  called  from  its  inventor  Ed- 
tremities  are  fitted  two  radii,  which  meet  in  the  centre  ftiund  Gunter,  befides  the  ufual  apparatus  of  other 
of  the  quadrant  by  a  pin,  round  which  it  eafily  moves,  quadrants,  has  a  ideographical  projection  of  the 
The  fight-vane  A  is  a  thin  piece  ofbrafs,  almoil  two  fphere  on  the  plane  of  the  equinodial.  It  has  alio 
inches  in  height  and  one  broad,  placed  perpendicularly  a  kalendar  of  the  months,  next  to  the  divifions  of  the 
cm  the  end  of  the  ltaff  A,  bv  the  jiclp  of  two  ferews  limb. 

palling  through  its  foot..  Through  the  middle  of  this  Ufe  of  Gunter's  quadrant.  1.  To  find  the  fun  s  me- 
vane  is  drilled  a  fmall  hole,  through  which  the  comci-  ridian  altitude  for  any  given  day,  or  the  day  of  the 
dence  or  meeting  of  the  horizon  and  folar  fpot  is  to  be  month  for  any  given  meridian  altitude.  Lay  the  thread 
viewed.  The  horizon  vane  B  is  about  ail  inch  broad,  to  the  day  of  the  month  in  the  fcale  next  the  limb;  and 
and  two  inches  and  a  half  high,  having  a  flit  cut  thro’  the  degree  it  cuts  in  the  limb  is  the  fun’s  meridian  a!- 
it  of  near  an  inch  long  and  a  quarter  of  an  inch  broad  ;  titude.  Thus  the  thread,  being  laid  on  the  15th  of 
this  vane  is  fixed  in  the  centre-pin  of  the  inftrument,  in  May,  cuts  59°  30 ,  the  altitude  fought ;  and,  contrail- 
a  perpendicular  pofition,  by  the  help  of  two  ferews  paf-  ly,  the  thread,  being  fet  to  the  meridian  altitude,  (hows 
ling  through  its  foot,  whereby  its  pofition  with  refpeft  the  day  of  the  month.  2.  To  find  the  hour  of  the  day. 
to  the  fight-vane  is  always  the  fame,  their  angles  of  ill-  Having  put  the  bead,  which  Hides  on  the  thread,  to 
clination  being  equal  to  4;  degrees.  The  (hade-vane  the  fun’s  place  in  the  ecliptic,  obferve  the  fun’s  alti- 
C  is  compofed  of  two  brafs  plates.  The  one,  which  tude  by  the  quadrant ;  then,  if  the  thread  be  laid  over 
ferves  as  an  arm,  is  about  four  inches  and  a  half  long,  ‘  the  fame  in  the  limb,  the  bead  will  fall  upon  the  hour 
and  three  quarters  of  an  inch  broad,  being  pinned  at  required.  Thus  fuppofe  on  the  10th  of  April,  the 
one  end  to  the  upper  limb  of  the  quadrant  by  a  ferew,  fun  being  then  in  the  beginning  of  Taurus,  I  obferve. 
about  which  it  has  a  fmall  motion  ;  the  other  end  lies  the  fun’s  altitude  by  the  quadrant  to  be  36’.;  1  place 
in  the  arch,  and  the  lower  edge  of  the  arm  is  di reded  the  bead  to  the  beginning  of  Taurus  in  the  ecliptic, 
to  the  middle  of  the  centre-pin  ;  the  other  plate,  which  and  lay  the  thread  over  36°  of  the  limb  ;  and  find  the 
is  properly  the  vane,  is  about  two  inches  long,  being  bead  to  fall  011  the  hour-line  marked  3  and  9  ;  accord- 
fixed  perpendicularly  to  the  other  plate,  at  about  half  ingly  the  hour  is  either  9  in  the  morning  or  3  in  the 
tin  inch  diftance  from  that  end  next  the  arch  ;  this  vane  afternoon.  Again,  laying  the  bead  on  the  hour  given, 
may  be  ufed  either  by  its  (hade  or  by  the  folar  fpot  having  firft  nidified  or  put  it  to  the  fun’s  place,  the 
call  by  a  convex  lens  placed  therein.  And,  becaufe  degree  cut  by  the  thread  on  the  limb  gives  the  altitude, 
the  wood-work  is  often  apt  to  warp  or  twift,  therefore  Note,  the  bead  may  be  redified  otberwife,  by  bringing 
this  vane  may  be  redified  by  the  help  of  a  ferew,  fo  the  thread  to  the  day  of  the  month,  and  the  bead  to 
that  the  warping  of  the  inftrument  may  occafion  no  er-  the  hour-line  of  12.  3*  1°  ^-nt^  ^le  ^un  s  declination 

ror  in  the  obfervation,  which  is  performed  in  the  fol-  from  his  place  given,  and  contrariwife.  Set  the  bead 
lowing  manner  :  Set  the  line  G  on  the  vernier  againft  to  the  fun’s  place  in  the  ecliptic,  move  the  thread  to 
a  degree  on  the  upper  limb  of  the  quadrant,  and  turn  the  line  of  declination,  and  the  bead  will  cut  the 
the  ferew  on  the  backfide  of  the  limb  forward  or  back-  degree  of  declination  required.  Contranly,  the  bead 
ward,  till  the  hole  in  the  fight-vane,  the  centre  of  the  being  adjuiled  to  a  given  declination,  and  the  thread 
glafs,’  and  the  funk  fpot  in  the  horizon-vane,  lie  in  a  moved  to  the  ecliptic,  the  bead  will  cut  the  fun’s  place, 
rio-ht  line.  4*  The  fun’s  place  being  given,  to  find  his  right  afeen- 

bTo  find  the  fun’s  altitude  by  this  inftrument:  Turn  lion,  or  contranly.  Lay  the  thread  on  the  fun’s  place 
your  back  to  the  fun,  holding  the  inftrument  by  the  in  the  ecliptic,  and  the  degree  it  cuts  on  the  hmb  is  the 
ftaff  with  your  right  hand,  fo  that  it  be  in  a  vertical  right  afcenfion  fought.  Contranly,  laying  the  thread 
plane  palling  through  the  fun ;  apply  your  eye  to  the  on  the  right  afcenfion,  it  cuts  the  fun’s  place  in  the 
fight-vane,  looking  through  that  and  the  horizon-vane  ecliptic.  5.  The  fun’s  altitude  being  given,  to  find  his 
till  you  fee  the  horizon  ;  with  the  left  hand  fiide  the  azimuth,  and  contrariwife.  Re&ify  the  bead  for  the 
quadrantal  arch  upwards,  until  the  folar  fpot  or  fhade,  time,  as  in  the  fecond  article,  and  obferve  the  fun’s  al- 
caft  by  the  (hade-vane,  fall  dire&ly  on  the  fpot  or  flit  titude  :  bring  the  thread  to  the  complement  of  that  al- 
in  the  horizon-vane  ;  then  will  that  part  of  the  qua-  titude  ;  thus  the  bead  will  give  the  azimuth  fought, 
drautal  arch,  which  is  raifed  above  G  or  S  (according  among  the  azimuth  lines.  6.  To  find  the  hour  ot  the 
as  the  obfervation  refpefted  either  the  folar  fpot  or  night  from  fome  of  the  live  itars  laid  down  on  the  qua- 
fhade)  (how  the  altitude  of  the  fun  at  that  time.  But  if  drant.  (  1 .)  Put  the  bead  to  the  ftar  you  would  ob- 
the  meridian  altitude  be  required,  the  obfervation  muft  ferve,  and  find  how  many  hours  it  is  off  the  meridian, 
be  continued  ;  and  as  the  fun  approaches  the  meridian,  by  article  2.  (2.)  Then,  from  the  right  afcenfion  ol 

the  fea  will  appear  through  the  horizon-vane,  and  then  .  the  ftar,  fubtradl  the  fun  s  right  afcenfion  converted  in¬ 
is  the  obfervation  finUhed ;  and  the  degrees  and  mi-  to  hours,  and  mark  the  difference;  which  difference, 
mites,  counted  as  before,  will  give  the  fun’s  meridian  added  to  the  obferved  hour  of  the  ftar  from  the  men- 
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dian,  fhows  how  many  hours  the  fun  is  gone  from  the 
meridian,  which  is  the  hour  of  the  nignt.  Suppofe  on 
the  15th  of  May  the  fun  is  in  the  4th  degree  of  Ge¬ 
mini,  X  fet  the  bead  to  Arclurus  ;  and,  obferving  liis  al¬ 
titude,  find  him  to  be  in  the  weft  about  50°  high,  and 
the  bead  to  fall  on  the  hour-line  of  2  in  the  afternoon  ; 
then  will  the  hour  be  1 1  hours  50  minutes  paft  noon' 
or  10  minutes  fhort  of  midnight:  for  62%  the  fun’s 
right  afcenfion,  converted  into  time,  makes  4  hours  8 
minutes  ;  which,  fubtra&ed  from  13  hours  58  mi¬ 
nutes,  the  right  afcenfion  of  Ar&urus,  the  remainder 
will  be  9  hours  50  minutes  ;  which  added  to  2  hours, 
the  obferved  diftance  of  Ar&urns  from  the  meridian, 
fhows  the  hour  of  the  night  to  be  1 1  hours  50  mi¬ 
nutes. 

The  mural  quadrant  has  already  been  defcribed  under 
the  article  Astronomy,  n°  497*  It  is  a  moft  important 
inftrument,  and  has  of  late  been  much  improved  by  Mr 
Ramfden,  who  has  diftinguifhed  liimfelf  by  the  accu¬ 
racy  of  his  divifions,  and  by  the  manner  in  which  he  fi- 
mflies  the  planes  by  working  them  in  a  vertical  por¬ 
tion.  He  places  the  plumb-line  behind  the  inftrument, 
that  there  may  be  no  neceffity  for  removing  it  when  we 
take  an  obftrvation  near  the  zenith.  His  manner  of 
fiifpending  the  glafs,  and  that  of  throwing  light  on  the 
objedi-glafs  and  on  the  divifions  at  the  fame  time,  arc 

new,  and  improvements  that  deferve  to  be  noticed. _ 

Thofe  of  eight  feet,  which  he  has  made  for  the  obfer- 
vatories  of  Padua  and  Vilna,  have  been  examined  by  Dr 
Mafkelyne  ;  and  the  greatell  error  does  not  exceed  two 
feconds  and  a  half.  That  of  the  fame  fize  for  the  ob- 
fervatory  of  Milan  is  in  a  very  advanced  ftate,  The 
mural  q uadi  ant,  of  fix  feet,  at  Blenheim,  is  a  moft  ad¬ 
mirable  inftrument.  It  is  fixed  to  four  pillars,  which 
turn  on  two  pivots,  fo  that  it  may  be  put  to  the  north 
and  to  the  fouth  in  one  minute.  It  was  for  this  inftiu- 
ment  Mr  Ramfden  invented  a  method  of  redfifying  the 
arc  of  9c  degrees,  011  which  an  able  aftronomer  had 
ftarted  fome  difficulties ;  but  by  means  of  an  horizontal 
line  and  a  plumb-line,  forming  a  kind  of  crofs,  without 
touching  the  circle,  lie  ffiowed  him  that  there  was  not 
an  error  of  a  fingle  fecond  in  the  90  degrees ;  and  that 
the  difference  was  occafioned  by  a  mural  quadrant  of 
Bird,  in  which  the  arc  of  90  degrees  was  too  great  by 
feveral  feconds,  and  which  had  never  been  re&ified  by 
fo  nice  a  method  as  that  of  Mr  Ramfden. 

#  But  the  quadrant  is  not  the  inftrument  which  ftands 
higheft  in  Mr  Ramfdem’s  opinion ;  it  is  the  complete 
circle  :  and  he  has  demonftrated  to  M.  de  la  Lande, 
that  the  former  muft  be  laid  afide,  if  we  would  arrive  at 
the  utmoft  exaclnefs  of  which  an  obfervation  is  capable. 
His  principle  reafons  are  :  1.  1  he  leaft  variation  in  the 
centre  is  perceived  by  the  two  diametrically  oppoiite 
points.  2.  The  circle  being  worked  on  the  turn,  the 
Surface  is  always  of  the  greateft  accuracy,  which  it  is 
impoffible  to  obtain  in  the  quadrant.  3.  We  may  al¬ 
ways  have  two  meafures  of  the  fame  arc,  which  will 
ferve  for  the  verification  of  each  other.  4.  The  firft 
point  of  the  divillon  may  be  veri  ed  every  day  with  the 
utmoft  facility.  5.  The  dilatation  of  the  metal  is  uni¬ 
form,  and  cannot  produce  any  error.  6.  This  inftru¬ 
ment  is  a  meridian  glafs  at  the  fame  time.  7.  It  alfo 
becomes  a  moveable  azimuth  circle  by  adding  an  hoii- 
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zontal  circle  beneath  its  axis,  and  then  gives  the  refrac-  Qnadranfc. 
tions  independent  of  the  menfuration  of  time.  -  y  ■— W 

6.  Hadley’s  quadrant  is  an  inftrument  of  vaft  utility 
both  111  navigation  and  practical  aftronoiny.  It  derives 
its  name  from  Mr  Hadley,  who  firft  publifhed  an  ac¬ 
count  of  it,  though  the  firft  thought  originated  with 
the  celebrated  Dr  Hooke,  and  was  completed  by  Sir 
ifaac  Newton  (fee  Astronomy,  n  32.  and  alfo  nG  17. 
and  22.)  The  utility  of  this  quadrant  arifes  from  the 
accuracy  and  precifion  with  which  it  enables  us  to  de¬ 
termine  the  latitude  and  longitude  ;  and  to  it  is  naviga¬ 
tion  much  indebted  for  the  very  great  and  rapid  advances 
it  has  made  of  late  years.  It  is  eafy  to  manage,  and  of 
extenfive  ufe,  requiring  no  peculiar  fteadinefs  of  hand, 
nor  any  fuch  fixed  balls  as  is  neceffary  to  other  aftro- 
nomical  inltruments.  It  is  uied  as  an  inftrument  for 
taking  augles  in  maritime  furveying,  and  with  equal  fa¬ 
cility  at  the  maft  head  as  upon  the  deck,  by  which  its 
fphere  of  obfervation  is  much  extended;  for  fuppofin^ 
many  ffiands  to  be  vifible  from  the  maft  head,  and  only 
one  from  deck,  no  uieful  obfervation  can  be  made  by 
any  other  inftrument.  But  by  this,  angles  may  be  ta¬ 
ken  at  the  maft  head  from  the  one  vifible  objedl  with 
great  exadfnefs  ;  and  further,  taking  angles  from 
heights,  as  hills,  or  a  fhip  maft’a  head,  is  almoft  the 
only  way  of  exa&ly  deferibing  the  figure  and  extent  of 
ffioals. 

It  has  been  objected  to  the  ufe  of  this  inftrument 
for  furveying,  that  it  does  not  meafure  the  horizontal 
angles,  by  which  alone  a  plan  can  be  laid  down.  This 
objtdlion,  hovvever  true  in  theory,  may  be  reduced  in 
pia&ice  by  a  little  caution  ;  and  Mr  Adams  has  given 
very  good  dire&ions  for  doing  fo. 

Notwithftanding,  however,  the  manifeft  fuperiority 
of  this  inftrument  over  thofe  that  were  in  life  at  the 
time  of  its  publication,  it  was  many  years  before  the 
failors  could  be  perfuaded  to  adopt  it,  and  lay  afide 
their  imperfeeft  and  inaccurate  inftruments ;  fo  great  ii 
the  difficulty  to  remove  prejudice,  and  emancipate  the 
mind  from  the  flavery  of  opinion.  No  inftniment  lias 
undergone,  fince  the  original  invention,  more  changes 
than  the  quadrant  of  Hadley  ;  of  the  various  altera¬ 
tions,  many  had  no  better  foundation  than  the  caprice 
of  the  makers,  who  by  thefe  attempts  have  often  ren¬ 
dered  the  inftrument  more  complicated  in  conftru&ion, 
and  more  difficult  in  ufe,  than  it  was  in  its  original  ftate. 

It  is  an  efi'entfal  property  of  this  inftrument,  derived 
from  the  laws  of  refiedtiony  that  half  degrees  on  the  arch 
anfwer  to  whole  ones  in  the  angles  meafured  :  lienee  an 
odtant,  or  the  eighth  part  of  a  circle,  or  4^  degrees  on 
the  arch,  ferves  to  meafure  90  degrees ;  and  iextants 
will  meafure  an  angular  diftance  of  120  degrees,  tho’ 
the  arch  of  the  initrnment  is  no  more  than  60  degrees,. 

It  is  from  this  property  that  foreigners  term  that  in- 
ftrument  an  o&mi,  which  we  ufually  call  a  qunlrant, 
and  which  in  efFedl  it  is*  This  property  reduces  in-- 
deed  confiderably  the  bulk  of  the  •initrument :  but  at 
the  fame  time  it  calls  for  the  utmoft  accuracy  in  the 
divifions,  as  every  error  on  the  arch  is  doubled  in  the 
obfervation. 

Another  effential,  and  indeed  an  invaluable,  proper¬ 
ty  of  this  inftrnment,  whereby  it  is  rendered  peculiarly 
advantageous  in  marine  observations,  is,  that  it  is  not 

liable ' 
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furfaees  are  parallel:  on  --  -  •'  .f  . 

the  reflected  Images  appear  milled,  as  '•  't  l 
Shadow  from  it,  or  feparated  like  two  edges, ,  it  ‘ 
proof  that  the  two  furfaees  of  the  glafs  are  inclined 
each  other  :  if  the  image  in  the  -fpeculum,  particularly 
if  that  image  be  the  fun,  be  viewed  through  a  finaU  te- 
iefcope,  the  examination  will  be  more  Per‘™. 

To  find  whether  tire  furface  of  a  reflecting  £r 


minute  ;  ana  uc  uaa 

a-ree  of  perfection  as  to  warrant  it  not  more  than  fax 
h  .  s  i _ *  inches.  Since  the  time 

avimi  . . . --  Rnmfden  has  coiiftnidted 

an  immenfe  number  ;  and  in  feveral  which  have  been 
carried  to  the  Eaft  Indies  and  America,  the  deficiency 
has  been  found  no  greater  at  their  return  than  it  had 
been  determined  by  examinations  before  their  being  ta¬ 
ken  out  Mr  Ramfden  has  made  them  from  15  inches 
to  an  inch  and  a  half,  in  the  latter  of  which  the  minutes 
are  ealily  diftinguilhable  ;  but  he  prefers  for  general  ufe 
thofe  of 10  inches,  as  being  more  eafily  handled  than 
the  greater,  and  at  the  fame  time  capable  of  equal  ac¬ 
curacy-.  See  Sextant.  .  , 

A  great  improvement  was  alfo  made  m  the  con. 
ftruftion  of  this  quadrant  by  Mr  Peter  Dollond,  fa¬ 
mous  for  his  invention  of  achromatic  telefcopes.  1  he 

,afs  !  ’glades  of  the  quadrants  fiiould  be  P-fea  planes,  and 


of  his  inftrument,  no  motion  iun  *  gree  0f  perfection  as  to  warrant  a  u. 

will  iniure  his  obfervation.  .  f  K  yr  fcconds  in  a  quadrant  of  hfteen  inches, 

Thirdly,  the  errors  to  which  it  is  hub  e  an.  .  J  d  0f  having  improved  them,  Mr  Ramfde 
covered  and  readily  reftified,  while  the  application  a  ^  hnme°fe  number  ;  and  in  feveral 

“fVo  'find  ^whether  tlie  two  furfaees  of  any  one  of  the 
reflecting  glaffes  be  parallel,  apply  your  eye  a  °" 
of  it  and  obferve  the  image  of  fame  objeA  reflected 

very  obliquely  from  it ;  if  that  image  appears t  fmgfa,  ^  ]ncn  auu  „  lMIl> . -  - 

and7 well-defined  about  the  edges,  it  is  a  proof that  tl e  ditlinguifhable  ;  but  he  prefers  for  general  ufe 

the  contrary,  if  the  edge  ot  me  J  6  more  eafily  handled  than 


-  - - -  A  ,  j  f  °  parallel  ^o  one  .oth^  By 

be  plane.  Choofe  two  diftant  objeds,  nearly  on  a  lev  a  a;rc  Gf  feveral  years,  Mr  Dollond  found  out  me- 

with  each  other ;  hold  the  inftrument  in  an  horizontal  ^P^  q  '  or;ud;  tbem  of  this  form  to  great  exadl- 
pofition,  view  the  left  hand  objeft  dired  y  t  lr0US  nef8  .  but°the  advantage  which  ftiould  have  arifen  from 

tranfparent  part  of  the  horizon-glafs,  and  move  the  1  -  dnefs  0f  the  glalTes  was  often  defeated  by  the 

dex  till  the  reflected  image  of  the  other  is  Ren  below  it  >d  |  lafg  bd  bent  by  the  frame  which  contains  it. 
in  the  filvered  part ;  make  the  two  images  unite  juft  ,  ®  ftt  thi~  Mr  Dollond  contrived  the  frame  fa 

at  the  line  of  reparation,  then  turn  the  mftrument  round  ^P^  ,fs  ^  on  three  points,  and  the  part  that 
(lowly  on  its  own  plane ,  fo  as  to  make  the  united  images  t  at  t  Qf  tbe  glai's  has  alfo  three  points  op- 

move7 along  the  line  of  reparation  of  the  honzon-g  afs.  P“  ^  ^  former>  Thefe  points  are  made  to  confine 
•If  the  'images  continue  united  without  receding  fiom  pj  t  b  three  ferews  ait  the  back,  ading  diredly 
each  other,  or  varying  their  refpedive  pofition,  the  re-  b  gM  by  ^  between  which  the  glafs  is  pla- 

fie&ing  furlace  rs  a  good  plane.  .  ccx\  The  principal  improvements,  however,  are  m  the 

To  find  if  the  two  furfaees  of  a  red  or  aaikemng  *  ?  ■  n-  t\it  piaffes,  particularly  for  the 

glafs  are  -parallel  and  perfe&ly  plane.  This  muft  be  ^  fhe  method  formerly  pra&ifed  for 

done  by  means  of  the  fun  when  it  is  near  the  meridia  ,  ^  that  of  the  inftrument  by  means  of  the 

in  the  fallowing  manner  :  hold  the  ,fextant  v<;rtica  >  >  J  fit|  horizons  at  fea,  was  attended  with  fo  many 
and  direct  the  fight  to  fame  objeft  m  the  horizon,  or  ,?P  that  ;t  was  fcarce  ever  ufed  :  for  fo  little  de- 

betvveen  yon  and  the  Iky,  under  the  fun  5  turn  dow  ,  eould  be  placed  0n  the  obfervations  taken 

.  *'the  red  glafs  and  move  the  index  till  the  reflefted  image  P  that  the  bdl  Hadley’s  fextants  made  for  the 

of  the  fan  is  in  contaft  with  the  objeft  feen  direftty •  f/of  obfervinor  the  diftances  of  the  moon  from  the 

fix  then  the  index,  and  turn  the  red  glais  round  111  1  P  P  fixed  ftafS  have  beell  abvays  made  without  the 
fquare  frame  ;  view  the  fun  s  image  and  object  mime-  fg  for  the  back- obfervation  ;  for  want  ot 

diately,  and  if  the  fan’s  image  is  neither  railed  nor  -  ^an  vaiuable  obfervations  of  the  fan  and  moon 

prefled,  but  continues  111  contact  with  the  ohjea  be-  ’  when  tbe;r  dillance  exceeded  120  de- 

low,  as  before,  then  the  furfaees  of  the  darkening  gas  tbe  adjuftment  of  the  back-obferva- 

pntlcular  Option  of  Son  n,f,  «od  ^  “ 

“ruis  MmM  h»i  undergooe  ftvornl  impro.emeoo  jollmem  m  lolStk! 

unce  its  firft  invention,  and  among  thefe  improvers  muft  as  I  d  exaftiy  9o  degrees  (which 

be  raokcil  Me  flnmfdeo.  He  found  ,he  .Ifenod  ^ 

parts  of  the  quadrant  had -not  a  fafficient  deg.ee  o  thereby  be  fet  at  right  angles  to  the  mdex- 

lidity  ;  the  friftion  at  the  centre  was  too  great,  and  g  «£ ^  thereby  »  .  for  ufe  .  and  the 

in  general  the  aliclada  might  be  moved  feveral  minutes  g  >  ‘  ,  de  w;tb  tbe  fame  accuracy  by 

without  any  change  in  the  pofition  of  the  mirror  ;  the  obfervations  To  adjuft  the  horizon- 

divifions  were  commonly  very  inaccurate,  and  Mr  Ramf-  tins  as  by  the  fo  -  fit;  t0Jtbe  plane  of  the 

den  found  that  Abbe  de  la  Caille  did  not  exceed  the  glaffes  in  th ^e  pe  pendmular ^  pofition  ^  ^P^  by  # 
truth  in  eftimating  at  five  minutes  the.  error  to  which  inftrument,  he  c.oat _  h  tbe  frame  0f  the  qua- 

an  ohferver  was  liable  in  taking  the  diftance  between  Angle  ferew  v  e :  g  6  mlUed  bead  at  the 
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Quadrant,  he  added  a  method  invented  by  Mr  Mafkelyne,  of  pla-  ting  before*  or  after  fix  ; 
y  cmg  darkening- glaffes  behind  the  horizon-glaffes.  Thefe, 

which  ferve  for  darkening  the  objedl  feen  by  diredl 

vifion,  in  adjufling  the  inflrument  by  the  fun  or  moon,  quadrant,  “and  fuppofin|  it”  found”  Ic*  on\lie 
he  placed  in  fuch  a  manner  as  to  be  turned  behind  the  71  *  1  ’  1  '  - 

fore  horizon-glafs,  or  behind  the  baek  horizon-glafs  : 
there  are  three  of  thefe  glaffes  of  different  degrees  of 


CL  u  A 

,  and  at  the  fame  time  the  bead  Quad rant 

will  cut  the  horizon  in  the  degrees  of  the  fun’s  ampli-  - - 

tude. — Again,  obferving  the  fun’s  altitude  with  trie 


darknefs. 

We  have  been  the  more  particular  in  our  defcription 
and  ufe  of  Hadley’s  quadrant,  as  it  is  undoubtedly  the 
befi  hitherto  invented. 

v7«  Horodi&ical  quadrant,  a  pretty  commodious  in¬ 
ftrument,  fo  called  from  its  ufe  in  telling  the  hour  of 
Plate  the  day. — Its  confirmation  is  this  :  From  the  centre  of 
ccccxxvn.  the  quadrant,  C,  fig.  3.  whofe  limb  AB  is  divided  into 
90°,  defcribe  feven  concentric  circles  at  intervals  at 
pleafure  ;  and  to  thefe  add  the  figns  of  the  zodiac,  in 
the  order  reprefented  in  the  figure.  Then  applying  a 
ruler  to  the  centre  C  and  the  limb  AB,  mark  upon 
the  feveral  parallels  the  degrees  correfponding  to  the 
altitude  of  the  fun  when  therein,  for  the  given  hours  ; 
connedl  the  joints  belonging  to  the  fame  hour  with  a 
curve  line,  to  which  add  the  number  of  the  hour.  To 
the  radius  C  A  fit  a  couple  of  fights,  and  to  the  centre 
of  the  quadrant  C  tie  a  thread  with  a  plummet,  and 
upon  the  thread  a  bead  to  flide.  If  now  the  thread  be 
brought  to  the  parallel  wherein  the  fun  is,  and  the  qua¬ 
drant  directed  to  the  fun,  till  a  vifual  ray  pafs  through 
the  fights,  the  bead  will  fhow  the  hour ;  for  the  plum¬ 
met,  in  this  fituation,  cuts  all  the  parallels  in  the  de¬ 
grees  correfponding  to  the  fun’s  altitude.  Since  the 
bead  is  in  the  parallel  which  the  fun  defcribes,  and 
through  the  degrees  of  altitude  to  which  the  fun  is  ele¬ 
vated  every  hour  there  pafs  hour-lines,  the  bead  mufl 
fhow  the  prefent  hour.  Some  reprefent  the  hour-lines 
by  arches  of  circles,  or  even  by  ftraight  lines,  and  that 
without  any  fenfible  error. 

8.  Sutton’s  or  Collins’s  quadrant  (fig.  4.)  is  a  fle- 
reographic  projection  of  one  quarter  of  the  fphere  be¬ 
tween  the  tropics,  upon  the  plane  of  the  ecliptic,  the 
eye  being  in  its  north-pole  :  it  is  fitted  to  the  latitude 
of  London.  The  lines  running  from  the  right  hand 
to  the  left  are  parallels  of  altitude ;  and  thofe  crofling 
them  are  azimuths.  The  leffer  of  the  two  circles, 
bounding  the  projection,  is  one  fourth  of  the  tropic  of 
Capricorn  ;  the  greater  is  one  fourth  of  that  of  Cancer. 
The  two  ecliptics  are  drawn  from  a  point  on  the  left 
edge  of  the  quadrant,  with  the  chara&ers  of  the  figns 
upon  them  ;  and  the  two  horizons  are  drawn  from  the 
fame  point.  *1  he  limb  is  divided  both  into  degrees  and 
time ;  and,  by  having  the  fun’s  altitude,  the  hour  of 
the  day  may  be  found  here  to  a  minute.  The  qua- 
drantal  arches  next  the  centre  contain  the  kalendar  of 
months  ;  and  under  them,  in  another  arch,  is  the  fun’s 
declination.  On  the  projection  are  placed  feveral  of 
the  moft  noted  fixed  liars  between  the  tropics ;  and  the 
next  below  the  projection  is  jhe  quadrant  and  line  of 
lhadows. — To  find  the  time  of  the  fun’s  rifing  or  fet- 
ting,  his  amplitude,  his  azimuth,  hour  of  the  day,  &c. 
by  this  quadrant :  lay  the  thread  over  the  day  and  the 
month,  and  bring  the  bead  to  the  proper  ecliptic,  ei¬ 
ther  of  fummer  or  winter,  according  to  the  feafon, 
which  is  called  rectifying ;  then,  moving  the  thread, 
bring  the  bead  to  the  horizon,  in  which  cafe  the  thread 
will  cut  the  limb  in  the  time  of  the  fun’s  rifing  or  fet- 
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May,  lay  the  thread  over  the  fifth  of  May,  brino*  the 
bead  to  the  fummer  ecliptic,  and  carry  it' to  the  pa¬ 
rallel  of  altitude  45°;  in  which  cafe  the  thread  will 


cut  the  limb  at  550  15',  and  the  hour  will  be  feea 
among  the  hour-lines  to  be  either  41*  pall  nine  in  the 
morning,  or  19  pad  two  in  the.  afternoon. — Laflly, 
the  bead  among  the  azimuths  fliowa  the  fun’s  diflance 
from  the  fouth  50"  41'.  But  note,  that  if  the  fun’s  al¬ 
titude  be  lefs  than  what  it  is  at  fix  o'clock,  the  opera¬ 
tion  mull  be  performed  among  thofe  parallels  above  the 
upper  horizon  ;  the  bead  being  redificd  to  the  winter 
ecliptic. 

9.  Sinical  quadrant  (fig.  5.)  confifts  of  feveral  con¬ 
centric  quadrantal  arches,  divided  into  eight  equal  parts 
by  radii,  with  parallel  right  lines  crolfing  each  other 
at  right  angles.  Now  any  one  of  the  arches,  as  BC, 
may  reprefent  a  quadrant  of  any  great  circle  of  the 
fphere,  but  is  chiefly  ufed  for  the  horizon  or  meridian. 
If  then  BC  be  taken  for  a  quadrant  of  the  horizon, 
either  of  the  lides,  as  AB,  may  reprefent  the  meridian  ; 
and  the  other  fide,  AC,  will  reprefent  a  parallel,  or  line 
of  eall  and  well :  and  all  the  other  lines,  parallel  to  AB, 
will  be  alfo  meridians  ;  and  all  thofe  parallel  to  AC," 
eall  and  well  lines,  or  parallels. — Again,  the  eight  fpa- 
ces  into  which  the  arches  are  divided  by  the  radii,  repre¬ 
fent  the  eight  points  of  the  compafs  in  a  quarter  of  the 
horizon  ;  each  containing  1 1 0  1 5'-  The  arch  BC  is 
like  wife  divided  into  90  ,  and  each  degree  fubdivided 
into  1 2 ,  diagonal-wife.  To  the  centre  is  fixed  a  thread, 
whieh,  being  laid  over  any  degree  of  the  quadrant,  ferve* 
to  divide  the  horizon. 

If  the  finical  quadrant  be  taken  for  a  fourth  part 
of  the  meridian,  one  fide  thereof,  AB,  may  be  taken 
for  the  common  radius  of  the  meridian  and  equator  ; 
and  then  the,  other,  AC,  will  be  half  the  axis  of  the 
world.  The  degrees  of  the  circumference,  BC,  will 
reprefent  degrees  of  latitude  ;  and  the  parallels  to  the 
fide  AB,  affumed  from  every  point  of  latitude  to  the 
axis  AC,  will  be  radii  of  the  parallels  of  latitude,  as 
like  wife  the  line  complement  of  thofe  latitudes. 

Suppofe,  then,  it  be  required  to  find  the  degees  of 
longitude  contained  in  83  of  the  leffer  leagues^  the 
parallel  of  48" ;  lay  the  thread  over  48°  of  latitude  on 
the  circumference,  and  count  thence  the  83  leagues  on 
.  AB,  beginning  at  A ;  this  will  terminate  in  H,  allow¬ 
ing  every  fmall  interval  four  leagues.  Then  tracing  out 
the  parallel  HE,  from  the  point  H  to  the  thread ;  the 
part  AE  of  the  thread  (hows  that  125  greater  or  equi¬ 
noctial  leagues  make  6^15';  and  therefore  that  the  83 
leffer  leagues  AH,  which  make  the  difference  of  longitude 
of  the  courfe,  and  are  equal  to  the  radius  of  the  parallel 
HE,  make  6°  15'  of  the  faid  parallel. 

If  the  fhip  fails  an  oblique  courfe,  fuch  courfe,  be- 
fides  the  north  and  fouth  greater  leagues,  gives  lefler 
leagues  eaflerly  and  wefterly,  to  be  reduced  to  de¬ 
grees  of  longitude  of  the  equator.  But  thefe  leagues 
being  made  neither  tm  the  parallel  of  departure,  nor 
on  that  of  arrival,  but  in  all  the- intermediate  ones,  we 
mull  find  a  mean  proportional  parallel  between  them. 
To  find  this,  we  have  on  the  inflrument  a  fcale  of  crofs 
latitudes,  Suppofe  then  it  were  required  to  find  a 
4  Z  mean 
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_  .  >*  r^raliels  of  A0a  and  6o°  ;  drats  of  different  flzes ;  as  m-quadrats,  n- quadrats,  &c.  Quadrat,* 

Quadrant  wean  parallel  between  die  p  J  bet^„  the  40th  which  are  refpeftively  of  the  dimenfions  of  thefe  letters,  jj 

i!  v/Mir  romnaneb  LcUS^c  *  *  •”  — u,  1  mn-ir  not  i-pppivf  the  ink.  6 


Quadrat. 


and1 6o°th  d  eg  reckon  '"this  fcale  :  the  middle  point  will 
terminate  againft  the  51ft  degree,  which  >s  the  mean 


P  The  principal^ ufe f  41* iho"^  made3  by '  a  (hip’s  way  "  QUAD  R  A  TRIX,  in  geometry,  a  mechanical  line, 
with^the 'meridians  and  parallels;  the  fides  of  which  by  means  whereof  we  can  find  right  lines  equal  to  the 
triangles  are  meafured  by  the  equal  intervals  between 
the  concentric  quadrants  and  the  lines  N  and  S,  E  and 


only  lower,  that  they  may  not  receive  the  ink. 

QUADRATIC  equations,  in  algebra,  thofc 
wherein  the  unknown  quantity  is  of  two  dimenfions,  or 
railed  to  the  fecond  power.  See  Algebra. 


W  *  and  every  fifth  line  and  arch  is  made  deeper  than 
the  reft.  Now,  fuppofe  a  ftrip  to  have  failed  1  •jo  leagues 
north-eaft,  one  fourth  north,  which  is  the  third  point, 
and  makes  an  angle  of  33*  44’  ™th  the  north  part  ot 
the  meridian :  here  are  given  the  courfe  and  diltance 
failed,  by  which  a  triangle  may  be  formed  on  the  in- 
ftrument  iimilar  to  that  made  by  the  fhip’s  courfe  ;  and 
hence  the  unknown  parts  of  the  triangle  may  be  found. 
Thus,  fuppofing  the  centre  A  to  reprefent  the  place 
of  departure  ;  count,  by  means  of  the  concentric  circles 
alon«*  the  point  the  ftiip  failed  on,  viz.  AD,  150 
leagues :  then  in  the  triangle  AED,  fimilar  to  that  of 
the  (hip’s  courfe,  find  A E  =  difference  of  latitude,  and 
DE  =  difference  of  longitude,  which  mud  be  reduced 
according  to  the  parallel  of  latitude  come  to. 


circumference  of  circles,  or  other  curves,  and  their  fe- 
veral  parts. 

QUADRATURE,  in  geometry,  denotes  the  fqua- 
ring,  or  reducing  a  figure  to  a  fquare.  I  hus,  the  find” 
ing  of  a  fquare,  which  (hall  contain  juft  as  much  fur- 
face  or  area  as  a  circle,  an  elliplis,  a  triangle,  &c.  is 
the  quadrature  of  a  circle,  ellipfis,  &c.  The  quadra” 
ture,  efpecially  among  the  ancient  mathematicians,  was 
a  great  poftulatnm.  The  quadrature  of  rectilineal 
figures  is  eafily  found,  for  it  is  merely  the  finding  their 
areas  or  furfaces  u  e.  their  fquares ;  for  the  fquares  of 
equal  areas  are  eafily  found  by  only  extrading  the  roots 
of  the  areas  thus  found.  See  Geometry,  Part  II. 
chap.  3.  The  quadrature  of  curvilinear  fpaces  is  of 
more  difficult  inveftigation ;  and  in  thisrefped  extremely 
little  was  done  by  the  ancients,  except  the  finding  the 
quadrature  of  the  parabola  by  Archimedes.  In  1657, 


io?  Gunner’s  quadrant  (fig.  6.),  fometimes  called  Sir  Paul  Nell,  Lord  Brouncker,  and  Sir  Chrlftopher 
runner’ t  [quart,  is  that  ufed  for  elevating  and  pointing  Wren,  geometrically  demonftrated  the  equality  of  fome 
cannon,  mortars,  &c.  and  confifts  of  two  branches  ei  («*«  *  and  fnnn  after 


ther  of  brafs  or  wood,  between  which  is  a  quadrantal 
arch'divided  into  90  degrees,  beginning  from  the  fhorter 
branch,  and  furnifhed  with  a  thread  and  plummet,  as 

reprefented  in  the  figure. - The  ufe  of  the  gunner’s 

quadrant  is  extremely  eafy  ;  for  if  the  longeft  branch 
be  placed  in  the  mouth  of  the  piece,  and  it  be^elevated  till 
the  plummet  cut  the  degree  neceflary  to  hit  a  propo- 
fed  objeCt,  the  thing  is  done.  Sometimes  on  one  of 
the  furfaces  of  the  long  branch  are  noted  the  divifion 
of  diameters  and  weights  of  iron  bullets,  as  alfo  the 
bores  of  pieces. 

Quadrant  of  Altitude ,  is  an  appendage  of  the  arti¬ 
ficial  globe,  confiding  of  a  lamina,  or  (lip  of  brafs,  the 
length  of  a  quadrant  of  one  of  the  great  circles  of  the 
globe,  and  graduated.  At  the  end,  where  the  divi- 
lion  terminates,  is  a  nut  rivetted  ©n,  and  furnilhed  with 
a  ferew,  by  means  whereof  the  inftrument  is  fitted  on 
the  meridian,  and  moveable  round  upon  the  rivet  to  all 


curvilinear  fpaces  to  reCtilinear  fpaces  ;  and  foon  after 
the  like  was  proved  both  at  home  and  abroad  of  other 
curves,  and  it  was  afterwards  brought  under  an  analy¬ 
tical  calculus  ;  the  firft  fpecimen  of  which  was  given 
to  the  public  in  1688  by  Mercator,  in  a  demonftration 
of  Lord  Brouncker’s  quadrature  of  the  hyperbola,  by 
Dr  Wallis’s  reduction  of  a  fraCtion  into  an  infinite  fie- 
ries  by  divifion.  Sir  Ifaac  Newton,  however,  had  be¬ 
fore  difeovered  a  method  of  attaining  the  quantity  of  all 
quadruple  curves  analytically  by  his  fluxions  before 
1668.  It  is  difputed  between  Sir  Chriftopher  Wren 
and  Mr  Huygens  which  of  them  firft  difeovered  the 
quadrature  of  any  determinate  cycloidal  fpace.  Mr  Leib¬ 
nitz  afterwards  found  that  of  another  fpace;  and  in  1669 
Bernoulli  difeovered  the  quadrature  ol  an  infinity  of  cy¬ 
cloidal  fpaces  both  fegments  and  fcCtors,  See.  See  Geo¬ 
metry,  Part  II.  chap.  3.  prop.  33.;  and  Fluxions, 
p.314. 

Quadrature,  in  aftronomy,  that  afpeCl  of  the  moon 


points  of  the  horizon. - Its  ufe  is  to  ferve  as  a  fcale  when  (he  is  900  diftant  from  the  fun  ;  or  when  (he  is* 


m  meafuring  of  altitudes,  amplitudes,  azimuths,  Sec. 
See  Astronomy,  n°  379,  &c. 

QUADRANTAL,  in  antiquity,  the  name  of  a 
*e(Tel  in  ufe  among  the  Romans  for  the  meafuring  of 
liquids.  It  was  at  firft  called  amphora  ;  and  afterwards 
quadrantal ,  from  its  form,  which  was  fquare  every  way 
like  a  die.  Its  capacity  was  80  librae,  or  pounds  of 
water,  which  made  48  fextaries,  two  urnas,  or  eight 
congii. 

QUADRAT,  a  mathematical  inftrument,  called  alfo 
a  Geometrical  Square ,  and  Line  of  Shadows  :  it  is  fre¬ 
quently  an  additional  member  on  the  face  of  the  com¬ 
mon  quadrant,  as  alfo  on  thofe  of  Gunter’s  and  Sutton’s 
quadrants.  See  Geometry,  p.  672.  and  PlateCCXVII. 
%•  1—5- 

Quadrat,  in  printing,  a  piece  of  metal  ufed  to  fill 
up  the  void  fpaces  between  words,  &c.  There  are  qua- 


in  a  middle  point  of  her  orbit,  between  the  points  of 
conjunction  and  oppofition,  namely,  in  the  firft  and. 
third  quarters.  See  Astronomy,  n°  320,  &c. 

QUADRATUS,  in  anatomy,  a  name  given  to  fe- 
veral  mufcles  on' account  of  their  fquare  figure.  See 
Anatomy,  Table  of  the  Mufcles. 

QUADREL,  in  building,  a  kind  of  artificial  (tone,, 
fo  called  from  its  being  perfectly  fquare.  The  quadrels. 
are  made  of  a  chalky  earth,  &c.  and  dried  in  the  (hade 
for  two  years.  Thefe  were  formerly  in  great  reque ft 
among  the  Italian  architects. 

QUADRIGA,  in  antiquity,  a  car  or  chariot  drawn 


by  four  horfes.  On  the  reverfes  of  medals,  we  fre¬ 


quently  fee  the  emperor  or  Victory  in  a  quadriga,,  hold¬ 
ing  the  reins  of  the  horfes  ;  whence  thefe  coins  are, 
among  the  curious,  called,  nummi  quadriga  ft ,  and  vifto- 
riati . 


Cl  V  A  [73 

Qmulfaw.  QUADRILATERAL,  in  geometry,  a  figure 

Quadrille.  VV^10^'  Perimeter  confifts  of  four  ikies  and  four  angles ; 
whence  it  is  alfo  called  a  quadrangular  figure , 

"  QUADRILLE,  a  little  troop  or  company  of  cava¬ 
liers,  pompo  ally  drefted,  and  mounted  for  the  perform¬ 
ance  of  caroufals,  jufts,  tournaments,  runnings  at  the 
nng,  and  other  gallant  divertifements. 

Quadrille,  a  game  played  by  four  perfons,  with 
40  cards ;  which  are  the  remains  of  a  pack,  after  the 
four  tens,  nines,  and  eights  are  difearded  ;  thefe  are 
dealt  three  and  three,  and  one  round  four,  to  the 
right  hand  player ;  and  the  trump  is  made  by  him  that 
plays  with  or  without  calling,  by  naming  fpades,  clubs, 
diamonds,  or  hearts,  and  the  fuit  named  is  trumps.  If 
the  perfon  who  names  the  trump  fhould  miftake,  and 
fay  fpades  inftead  of  clubs,  or  if  he  name  two  fuits,  the 
firft  named  is  the  trump. 

In  this  game  the  order  of  the  cards,  according  to  their 
natural  value,  is  as  follows;  of  hearts  and  diamonds,  king, 
queen,  knave, ace,  deuce,  three,  four , Jive, fix feven ;  in  all  1  o; 
of  fpades  and  clubs,  king,  queen,  knave,  feven,  fix,  five,  four, 
three,  deuce;  in  all  9,  The  reafon  why  the  ace  of  fpades 
-and  ace  of  clubs  are  not  mentioned,  is,  becaufe  they  are 
-always  trumps,  in  whatever  fuit  that  is  played.  The 
ace  of  fpades  being  always  the  firft,  and  the  ace  of 
clubs  the  third  trump,  for  the  cards  ranked  accord¬ 
ing  to  their  value  when  trumps  fland  in  the  following' 
order.  6 

Hearts  and  diamonds  spadill,  or  the  ace  of  fpades  ; 
manill,  th  c  fieventh  of  the  two  red  fuits  ;  basto,  the 
ace  of  clubs  ;  ponto,  the  ace  of  hearts  and  diamonds  ; 
king,  queen,  knave ,  deuce,  three,  four ,  five,  fix  ;  in  all 
12.  Spades  and  clubs,  spadill  the  ace  of  fpades, 
manill  the  deuce  of  fpades  and  clubs,  basto  the  ace 
of  clubs  ;  king,  queen,  knave,  f even,  fix,  five,  four,  three; 
mall  11.  It  is  here  to  be  obferved,  that  the  card 
which  is  manill  and  the  fecond  trump,  is  always  the  low- 
eft  in  its  fuit  when  not  trumps;  and  that  the  ace  of  hearts 
or  diamonds,  which  when  trump  is  above  the  king,  is 
below  the  knave  when  not  trump. 

There  are  three  matadores ;  fpadill,  manill,  and  ba- 
fto  ;  the  privilege  of  which  is,  that  when  the  player 
has  no  other  trumps  but  them,  and  trumps  are  led,  he 
is  not  obliged  to  play  therrj,  but  may  play  what  card 
he  thinks  proper,  provided,  however,  that  the  trump 
led  is  of  an  inferior  rank ;  but  if  fpadill  fhould  be  led, 
he  that  has  manill  or  bafto  only,  is  obliged  to  play  it; 
it  is  the  fame  of  manill  bafto,  with  refpe£fc  to  the  fu- 
perior  matadore  always  forcing  the  inferior.  Though 
there  are  properly  but  three  matadores,  neverthelefs, 
all  thofe  trumps  which  follow  the  three  firit  without 
interruption,  are  likewife  called  matadores ;  but  the 
three  firft  only  enjoy  the  privilege  above  mentioned. 

Each  perfon  is  to  play  as  he  judges  molt  convenient 
for  his  own  game.  He  is  not  to  encourage  his  friend 
to  play  ;  but  each  perfon  ought  to  know  what  to  do 
when  it  is  his  turn  to  play.  The  flakes  confift  of  feven 
equal  mils  or  contrats ,  as  they  are  fometimes  called, 
comprifing  the  ten  counters  and  fifties,  which  are  given 
to  each  player.  A  mil  is  equal  to  ten  fifth,  and  each 
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filh  to  ten  counters  :  the  value  of  the  fifh  is  according  Quadrille, 
to  the  players  agreement,  as  alfo  the  number  of  tours, 
which  are  generally  fixed  at  ten,  and  marked  by  turn¬ 
ing  the  corners  of  a  card. 

If  the  cards  fhould  happen  not  to  be  dealt  right,  or 
that  there  fhould  be  two  Cards  of  the  fame  fort,  a» 
two  deuces  of  fpades,  for  example,  there  muft  be  a 
new  deal  ;  provided  it  is  difeovered  before  the  cards 
are  all  played.  The  cards  muft  likewife  be  dealt  over 
again  in  cafe  a  card  is  turned  in  dealing,  as  it  might 
be  of  prejudice  to  him  who  fhould  have  it ;  and* of 
courfe  if  there  fhould  be  feveral  cards  turned.  There 
is  no  penalty  for  dealing  wrong,  he  who  does  fo  muft 
only  deal  again. 

When  each  player  has  got  his  ten  cards,  he  that  is 
on  the  right  hand  of  the  dealer,  after  examining  his 
game,  and  finding  his  hand  fit  to  play,  afks  if  they 
play ;  or  if  he  has  not  a  good  hand,  he  paftes,  and  fo 
the  fecond,  third,  and  fourth.  AH  the  four  may  pafs ; 
but  he  that  has  fpadill,  after  having  fhown  or  named 
it,  is  obliged  to  play  by  calling  a  king.  Whether 
the  deal  is  played  in  this  manner,  or  that  one  of 
the  players  has  afked  leave,  nobody  choofing  to  play 
without  calling,  the  eldeft  hand  muft  begin  the  play, 
firft  naming  his  fuit,  and  the  king  which  lie  calls  ;  he 
who' wins  the  trick  plays  another  card,  and  fo  of  the 
reft  till  the  game  is  finifhed.  The  tricks  then  are 
counted;  and  if  the  ombre,  that  is,  he  who  ftands  the 
game,  has,  together  with  him  who  is  the  king  called, 
fix  tricks,  they  have  won  and  are  paid  the  game,  the 
confolation,  and  the  matadores,  if  they  have  them,  and 
divide  what  is  upon  the  game,  and  the  beafts  if  there 
are  any.  But  if  they  make  only  five  tricks,  it  is  a 
remife,  and  they  are  beafted,  what  goes  upon  the 
game,  paying  to  the  other  players  the  confolation 
and  the  matadores.  If  the  tricks  are  equally  divi¬ 
ded  betwixt  them,  they  are  likewife  beafted;.  and 
if  they  make  only  four  tricks  between  them,  it  is  a  re¬ 
mife ;  if  they  make  lefs  they  lofe  codill  (a),  and  m 
that  cafe  they  pay  to  their  adverfaries  what  they  fhould 
have  received  if  they  had  won  ;  that  is,  the  game'  the 
confolation,  and  the  matadores,  if  they  have  them,  and 
are  beafted  what  is  upon  the  game  ;  they  who  win  co¬ 
dill,  divide  the  flakes.  The  beail,  and  every  thing  elfe 
that  is  paid,  is  paid  equally  betwixt  the  two  lofers  ; 
one  half  by  him  that  calls,  and  the  other  half  by  him 
that  is  called,  as  well  in  cafe  of  codill  as  a  remife  ; 
unlefs  the  ombre  does  not  make  three  tricks,  in  which 
cafe  he  that  is  called  is  nof  only  exempted  from  pay¬ 
ing  half  the  beaft,  but  alfo  the  game,  the  confolation, 
and  the  matadores  if  there  are  any,  which  the  ombre 
in  that  cafe  pays  alone  ;  and  as  well  in  cafe  of  a  codili 
as  a  remife.  i  his  is  done  in  order  to  oblige  players 
not  to  play  games  that  are  unreafonable.  There  is,  ne¬ 
verthelefs,  one  cafe  in  which  if  the  ombre  makes  only 
one  trick,  he  is  not  beafted  alone,  and  that  is,  when 
not  having  a  good  hand  he  paffes,  and  all  the  other 
players  have  pafted  likewife  ;  he  having  fpadill  is  obliged  " 
to  play.  Here  it  would  be  unjuft  to  oblige  him  to  make 
three  or  four  tricks ;  in  this  cafe,  therefore,  he  that  is 
4  Z  2  called 


w  Cod.*n  “  thofe  who  defend  the  pool  make  more  tricks  than  they  who  ftand  the  rame  ;  which  is 
called  winning  the  codilL  ®  9 


fwhich  A\clfirid%adUl),  he  my  not  ^b«fad 

alone.  He  that  has  once  patted  cannot  be  admitted 
to  play;  and  lie  that  has  afked  leave  cannot  refufe  to 
play,  unlefs  any  one  fhould  offer  to  play  without  cad- 

'"iffe  that  has  four  kings;  may  call  a  queen  to  one  of 
his  kings,  except  that  which  Is  trump.  He  that  wants 
one  or  more  kings,  may  call  ope,  of  thofe^  kings  ,  but 
In  that  cafe,  he  muff  make  fix  tricks  alone,  and  conie- 
quently  he  yvins  or  lofes  alone.  1  lie  king  of  that  fuit 
in  which  he  plays  cannot  be  called.  No  one  fliould 
play  out  of  his  turn,  although  he  is  not  beafted  lor  lo 
doing  If  he  who  is  not  the  eldeft  hand  has  the  king 
caUed,  and  plays  fpadill,  manill,  or  bafto,  or  even  the 
king  called  in  order  to  fliow  that  he  is  the  Fnend,  ha¬ 
ving  other  kings  that  he  fears  the  ombre  fhould  trump, 
he  is  not  to  be  allowed  to  go  for  the  vole  ;  he  is  even 
beafted,  if  it  appears  to  be  done  with  that  intent.  It 
is  not  permitted  to  fhow  a  hand  though  codill  may  al 
ready  be  won  ;  that  it  may  be  feen  whether  the  ombre 
is  beafted  alone.  If  the  ombre  or  liis  friend  (Hows 
their  cards  before  they  have  made  fix  tricks,  thinking 
that  they  have  made  them,  and  there  appears  a  potti- 
bility  of  preventing  their  making  them,  the  other  play¬ 
ers  can  oblige  them  to  play  their  cards  as  they  think 
proper. 

A  player  need  only  name  his  fuit  when  he  plays, 
without  calling  a  king.  He  who  plays  without  calling 
muft  make  fix  tricks  alone  to  win  ;  for  all  the  other 
players  are  united  againft  him,  and  they  are  to  do  what 
they  can  to  prevent  his  winning.  He  who  plays  with¬ 
out  calling,  is  admitted  to  play  in  preference  to  him 
who  would  play  with  calling ;  however,  if  he  that  has 
afked  leave  will  play  without  calling,  he  has  the  pre¬ 
ference  of  the  other  who  would  force  him.  Thefe 
are  the  two  methods  of  play  without  calling  that  are 
called  forced. 

As  he  who  plays  without  calling  does  not  divide  the 
winnings  with  any  perfon,  he  confequently,  when  he 
lofes,  pays  all  by  himfelf ;  if  he  lofes  by  remife  he  is 
beafted,  and  pays  each  of  the  other  players  the  confo- 
lation,  the  fans  appeller  (which  is  commonly,  but  im¬ 
properly,  called  the  fans  prendre ),  and  the  matadores 
jf  there  are  any  ;  if  he  lofes  codill  he  is  likewife  beafted, 
and  pays  to  each  player  what  he  would  have  received 
from  each  if  he  had  win.  They  who  win  codill  di¬ 
vide  what  there  is ;  and  if  there  are  any  counters  re¬ 
maining,  they  belong  to  him  of  the  three  who  fhall 
have  fpadill  or  the  higheft  trump  the  next  deal.  It  is 
the  fame  with  regard  to  him  who  calls  one  of  his  own 
kings,  he  wins  alone  or  lofes  alone  as  in  the  other  cafe, 
except  the  fans  appeller,  which  he  does  not  pay  if  he 
lofes,  or  receive  if  he  wins,  although  he  plays  alone. 

If  he  plays  fans  appeller,  though  he  may  have  a 
fure  game,  he  is  obliged  to  name  his  fuit;  which  if  he 
negle&s  to  do,  and  fhows  his  cards,  and  fays  “  I  play 
fans  appeller  in  that  cafe  either  of  the  other  players 
can  oblige  him  to  play  in  what  fuit  he  pleafes,  although 
he  fhould  not  have  one  trump  in  that  fuit. 

He  who  has  afked  leave  is  not  permitted  to  play  fans 
appeller,  unlefs  he  is  forced  j  in  which  cafe,  as  was 
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faid  before,  he  ha3  the  preference  of  the  other  that  Qjad'ille. 
forces  him.  . 

A  player  is  not  obliged  to  trump  when  he  has  none 
of  the  fuit  led,  nor  play  a  higher  card  in  that  fuit  if 
he  has  it,  being  at  his  option  although  he  is  the  laft 
player,  and  the  trick  fhould  belong  to  the  ombre  ;  but 
he  is  obliged  to  play  in  the  fuit  led  if  he  can,  other- 
wife  he  renounces.  If  he  feparates  a  card  from  his  game 
and  fhows  it,  he  is  obliged  to  play  it,  if  by  not  doing 
it  the  game  may  be  prejudiced,  or  if  it  can  give  any 
intelligence  to  his  friend  ;  but  efpecially  if  it  fhould  be 
a  matadore. — He  that  plays  fans  appeller,  or  by  calling 
himfelf,  is  not  fubjeft  to  this  law.  He  may  turn  tlie 
tricks  made  by  the  other  players,  and  count  what  has 
been  played  as  often  as  it  is  his  turn  to  play,  but  not 
other  wife.  If*  inftead  of  turning  a  player’s  tricks,  he 
turns  and  fees  his  game,  or -fhows  it  to  the  other  play¬ 
ers,  he  is  beafted,  together  with  him  whofe  cards  he 
turned ;  and  each  of  them  muft  pay  one  half  of  the 
beaft. 

If  any  one  renounces,  he  is  beafted  as  often  as  he 
has  renounced  and  it  is  dete&ed;  but  a  renounce  is  not 
made  till  the  trick  is  turned.  If  the  renounce  is  dif- 
coverd  before  the  deal  is  finifhed,  and  has  been  detri¬ 
mental  to  the  game,  the  cards  muft  be  taken  up  again, 
and  the  game  replayed  from  that  trick  where  the  re¬ 
nounce  was  made  ;  but  if  the  cards  are  all  played,  the 
beaft  is  ftill  made,  and  the  cards  muft  not  be,  replayed; 
except  there  fhould  be  feveral  renounces  in  the  fame 
deal  :  then  they  are  to  be  played  again,  unlefs  the  cards 
fliould  be  mixed.  If  feveral  beafts  are  made  in  the 
fame  deal,  they  all  go  together,  unlefs  it  is  otherwife 
agreed  at  the  beginning  of  the  party  ;  and  when  there 
are  feveral  beafts,  the  greateft  always  goes  firft. 

A  great  advantage  accrues  from  being  eldeft  hand  at 
quadrille,  which  often  renders  it  very  difagreeable  to 
the  reft  of  the  players,  being  obliged  to  pafs  with  a 
good  hand  unlefs  they  choofe  to  play  alone  ;  and  when 
it  happens  that  the  eldeft  hand  having  afked  leave,  the 
fecond  player  has  three  matadores,  feveral  trumps  in 
back,  and  all  fmall  cards,  he  cannot  then  even  play 
alone  ;  and  having  no  chance  of  being  called,  he  muft 
pafs  with  this  good  hand.  On  account  of  which,  this 
method  has  been  thought  expedient  to  remedy  this  de- 
fed  of  the  game  ;  each  player  having  an  opportunity 
of  availing  himfelf  of  the  goodnefs  of  his  game,  by 
adding  to  the  ufual  method  of  playing  the  game  that 
of  the  mediateur,  and  the  favourite  fuit. 

The  firft  thing  to  be  obferved  is  that  of  drawing  for 
places,  which  is  done  in  this  manner  ;  One  of  the  play¬ 
ers  takes  four  cards  ;  a  king,  a  queen,  a  knave,  and  an 
ace  ;  each  player  draws  one  of  thefe  cards ;  and  com¬ 
monly  he  who  comes  in  laft,  draws  firft.  The  perfon 
who  draws  the  king  fits  where  he  pleafes,  the  queen 
at  his  right  hand,  the  knave  next  the  queen,  and  the 
ace  on  .the  left  of  the  king.  The  king  draws  the  fa¬ 
vourite  fuit.  The  number  of  cards  and  perfons  is  the 
fame  at  this  game  as  the  other,  and  is  played  in  the 
fame  manner. 

The  favourite  fuit  is  determined  by  drawing  a  card 
oxt  of  the  pack,  and  is  of  the  fame  fuit,  during  the 
whole  party,  of  the  card  fo  drawn. 

A  king  is  the  mediateur,  which  is  demanded  of  the 
others  by  one  of  the  players,  who  has  a»liand  he  ex- 
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\vndru\c  peas  to  make  five  tricks  of ;  and  through  the  affiftar.ee  the  afternoon,  and  at  fun-fet;  for  thefe  are  the  natural  Qna?I, 

Quid  °f  thlS  kmg  he  Can  play  alone  and  make  flX  tricks‘  times  of  the  calling.  The  notes  of  the  cock  <^uker*- 

^  In  return  for  the  king  received,  he  gives  what  card  and  hen  quail  are  very  different ;  and  the  fportfman  who  - S~J 

he  thinks  proper  with  a  fifh  ;  but  mull  give  two  fifh  if  expe&s  to  fucceed  in  the  taking  them  mull  be  expert 
it  is  in  the  favourite  fuit.  He  who  afks  by  calling  in  in  both  :  for  when  the  coek  calls,  the  anfwer  is  to  be 
the  favourite  fuit,  has  the  preference  to  him  who  made  in  the  hen’s  note ;  and  when  the  lien  calls,  the 
afks  .by  calling  in  any  other;  he  who  afks  with  the  anfwer  is  to  be  made  in  the  cock’s.  By  this  means 

mediateur,  has  the  preference  to  him  who  afks  by  they  will  come  up  to  the  perfon,  fo  that  he  may,  with 

calling  in  the  favourite  fuit,  and  by  playing  alone  great  eafe,  throw  the  net  over  them  and  take  them.  If 
is  obliged  to  make  fix  tricks  to  win.  He  who  afks  a  cock-ouail  be  fingle,  on  heariug  the  hen’s  note  he 
with  the  mediateur  in  the  favourite  fuit,  has  the  pre-  will  immediately  come  ;  but  if  he  have  a  hen  already 
ference  to  him  who  afks  with  the  mediateur  in  any  other  with  him,  he  will  not  forfake  her.  Sometimes,  tliouo-h 
fuit,  and  is  obliged  to  play  alone,  and  to  make  fix  tricks,  only  one  quail  anfwers  to  the  call,  there  will  three  or  1 
If  fans  prendre  is  played  m  any  other  fuit  than  the  four  come  up  ;  and  then  it  is  befl  to  have  patience,  and 
favourite,  he  who  plays  it  has  the  preference  to  him  not  run  to  take  up  the  firft,  but  flay  till  they  are  all 
who  affis  only,  or  with  the  mediateur,  or  even  he  who  entangled,  as  they  will  foon  be. 

plays  in  the  favourite  fuit  with  the  mediateur  ;  and  The  quail  is  a  neat  cleanly  bird,  and  will  not  run 
the  fans  prendre  in  the  favourite  fuit  has  the  preference  much  into  dirty  or  wet  places  :  in  dewy  mornings, 

to  all  other  players  whatever.  .  .  they  will  often  fly  ffiftead  of  running  to  the  call ;  and 

The  only  difference  between  this  method  of  playing  in  this  cafe,  it  is  befl  to  let  them  go  over  the  net,  if 
the  game  and  the  other  is,  that  when  one  of  the  play-  it  fo  happens  that  they  fly  higher  than  its  top  ;  and  the 
ers  demands  the  mediateur  he  is  obliged  to  play  alone,  fportfman  then  changing  fides,  and  calling  again,  the 
aiid  to  make  fix  tricks,  as  if  he  played  fans  prendre,  bird  will  come  back,  and  then  will  probably  be  taken 
In  this  cafe  he  fhould  judge  from  the  flrength  of  his  in  the  net* 

hand,  whether  the  aid  of  the  king  will  enable  him  to  The  calls  are  to  be  made  of  a  fmall  leather  purfe, 
play  alone  or  not.  about  two  fingers  wide,  and  four  fingers  long,  and 

With  the  mediateur  and  without  the  favourite  fuit  it  made  in  the  fhape  of  a  pear  ;  this  is  to°be  fluffed  half- 
is  played  in  this  manner.  The  game  is  marked  and  play-  full  of  horfe-hair,  and  at  the  end  of  it  is  to  be  placed  a 
ed  the  fame  as  in  common,  except  that  a  fifh  extraor-  fmall  Whiftle,  made  of  the  hone  of  a  rabbit’s  leg,  or 
dinary  is  given  to  him  who  plays  the  mediateur,  and  fome  other  fueli  bone  :  this  is  to  be  about  two  inches- 
to  him  who  plays  fans  prendre  ;  that  is,  he  who  wins  long,  and  the  end  formed  like  a  flageolet,  with  a  little 
the  mediateur  receives  1 3  counters  from  each  ;  and  if  foft  wax.  This  is  to  be  the  end  faftened  into  the 
he  lofes  by  remife  he  pays  12  to  each  ;  and  13  if  by  purfe  p  the  other  is  to  be  clofed  up  with  the  fame  wax, 
codill.  The  winner  of  fans  prendre  receives  17  coun-  only  that  a  hole  is  to  be  opened  with  a  pin,  to  make 
ters  from  each  ;  and  if  by  remife  he  lofes,  he  pays  16  it  give  a  diftindl  and  clear  found.,  To  make  this 
to  each,  and  17  if  by  codill.  .  found,  it  is  to  be  held  full  in  the  palm  of  the  hand, 

The  vole  with  the  mediateur  receives  one  fifh  only,  with  one  of  the  fingers  placed  over  the  top  of  the  wax  ; 
as  at  common  quadrille.  The  beafts  are  alfo  the  fame  then  the  purfe  is  to  be  preffed,  and  the  finger  is  to< 
as  the  common  game.  The  laft  game  is  generally  fhake  over  the  middle  of  it,  to  modulate  the  found  it 
played  double,  and  is  called  pnulans  ;  but  for  thofe  who  gives  into  a  fort  of  drake.  This  is  the  moft  ufeful 
choofe  to  play  a.  higher  game,  they  may  play  the  double  call ;  for  it  imitates  the  note  of  the  hen-quail,  and  fel- 
colour,  which  is  called  the  Turk,  and  is  double  of  the  dom  fails  to  bringa  cock  to  the  net  if  there  be  one  near 
favonrite^fuit.  There  is  alfo  a  higher  game  than  this  the  place. 

called  the  au ode,  which  is  paying  whatever  is  agreed  to  The  call  that  imitates  the  note  of  the  cock,  and  is 
him  who  happens  to  hold  the  two  aces  in  his  hand.  ufed  to  bring  the  ben  to  him,  is  to  be  about  four  inches 
We  have  omitted  many  things  refpedting  the  mode  long,  and  above  an  inch  thick  ;  it  is  to  be  made  of  a 
of  marking  the  game,  and  playing  the  vole,  becaufe  piece  of  wire  turned  round  and  curled,  and  covered' 
thefe  are  different  in  different  cafes,  and  are  to  be  learn-  with  leather ;  and  one  end  of  it  muft  be  clofed  up  with 
ed  only  by  pradlice.  The  game  itfelf  is  a  very  infe-  a  piece  of  flat  wood,  about  the  middle  of  which  there 
rior  one  ;  but  he  who  wifhes  to  know  more  of  it,  may  mull  be  a  fmall  thread  or  flrap  of  leather,  and  at  the 
confult  Hoyle’s  games  improved  by  James  Beaufort,  Efq;  other  end  is  t-o  be  placed  the  fame  fort  of  pipe,  made 
from  which  we  have,  with  very  little  alteration,  taken  of  bone,  as  is  ufed  in  the  other  call.  The  noife  is  made 
this  article.  .  by  opening  and  doling  the  fpiral,  and  gives  the  fame 

QUADRUPEDS,  in  zoology;  thofe  animals  which  found  that  the  code  does  when  lie  gives  the  hen  a  fignal 
have  four  limbs  or  legs  proceeding  from  the  trunk  of  that  he  is  near  her. 

their  body.  See  Zoology?:  in  which  article  notice  QUAKERS,  a  religious  fociety,  which  took  its  rife 
will  be  taken  of  the  method  of  preferving  fpecimens  in  England  about  the  middle  of  the  laff  century,  and 
of  thefe  and  other  animals.  .  rapidly  found  its  way  into  other  countries  ill  Europe,. 

QUiESTOR,  fee  Questor.  and  into  the  Englifh  fettlements  in  North  America. _ 

QUAGGA,  or  Quach  a.  See  Equ  us,  n°  5.  The  members  of  this  fociety, we  believe,  called  themfelves 
QUAIL,  in  zoology.  See  Tetrao.  at  firft  feekers ,  from  their  feeking  the  truth;  but  after 

Quails  are  to  be  taken  by  means  of  the  call  during  the  fociety  was  formed,  they  affirmed  the  appellation 
their  whole  wooing  time,  which  lafls  from  April  to  of  friends.  The  name  of  quakers  was  given  to  them. 

Auguft.  The  proper  times  for  ufing  the  call  are  at  by  their  enemies ;  and  though  an  epithet  of  reproach, 
fun-rifing,  at  nine  o’clock  in  the  morning,  at  three  in  feemsto  be  ftamped  upon  them  indelibly.  Their  foun¬ 
der 


Q.  U  A 


[  734  ] 


Q_  U  A 


Quakers  Jcr  is  generally  believed  to  have  been  George  Fox,  an 
1 - v—  illiterate  fhoemaker  (fee  George  Fax),  but  this  opi¬ 

nion  has  been  lately  controverted.  An  ingenious  wri- 
ISee  Month,  ter  J  having  found,  or  fancied  a  fimilanty  of  fentiments 
£ev.  Sept,  among  the  ancient  Druids  and  modern.  Quakers,  Ferns 
*7P3»art-S-  to  think  that  Fox  muft  have  been  nothing  more  than  a 
tool  employed  by  certain  deifts  to  pave  the  way  far 
their  fyftem  of  natural  religion,  by  allegorizing  the  di- 
ftinguifliing  articles  of  the  Chriiftian  faith. 

It  muft  be  confeifed,  for  experience  will  not  allow  it 
to  be  denied,  that  extremes  in  religion  are  very  apt  to 
beget  each  other  ;  and  if  the  deifts  alluded  to  reafoned 
from  this  fad,  they  could  not  have  pitched  upon  a  tool 
fitter  for  their  purpofe  than  George  Fox,  From  his 
works  ft  ill  extant,  he  appears  to  have  been  one  of  the 
moft  extravagant  and  abfurd  enthullafts  that  ever  lived, 
and  to  have  fancied  himfelf,  in  his  apoftolic  chara&er, 
fomething  infinitely  fuperior  to  man.  In  a  book  called 
News  coming  out  of  the  North  (p.  15.)  he  fays  of  himfelf, 
“I  am  the  Door  that  ever  was,  the  fame  Chtift  yefterday, 
to-day,  and  for  ever :”  And  in  the  introdu&ion  to  his 
Battle-door  for  Teachers  and  Profejfors ,  he  fays,  “  All 
languages  are  to  me  no  more  than  dull,  who  was  be¬ 
fore  languages  were.”  But  one  of  the  moft  extraordi¬ 
nary  and  blafphemous  things  that  he  ever  wrote,  is  an 
anfwer  to  the  Prote&or,  who  had  required  him  to  pro- 
x  mife  not  to  difturb  his  government  as  then  eftabliftied. 

It  is  as  follows  : 

“  I  who  am  of  the  world  called  G:  F  doth  deny 
the  carrying  or  drawing  any  carnal  fword  againft  any, 
or  againft  thee  O;  C:  or  any  man,  in  the  prefence  of 
the  Lord  I  declare  it,  God  is  my  witnefs,  by  whom  I 
am  moved  to  give  this  forth  for  the  truths  fake,  from 
him  whom  the  world  ealls  G;  Fox,  who  is  thefon  of  God> 
who  is  font  to  ftand  a  witnefs  againft  all  violence  and 
againft  the  works  of  darknefs,  and  to  turn  the  people 
from  darknefs  to  light,  and  to  bring  them  from  the  oc* 
cafion  of  the  war  and  from  the  occalion  of  the  magi- 
ftrstes  fword,  which  is  a  terror  t©  the  evil  doer,  which 
a&s  contrary  to  the  light  of  the  Lord  Jefus  Chrijl ; 
which  is  a  praife  to  them  that  do  well ;  which  is  a  pro¬ 
tection  to  them  that  do  well,  and  not  the  evil ;  and 
fuch  foldiers  as  are  put  in  place  no  falfe  accufers  muft 
be,  no  violence  muft  do,  but  be  content  with  their 
wages  :  and  that  magiftrate  bears  not  the  fword  in  vain, 
from  under  the  occafion  of  that  fword  do  I  feek  to  bring 
people  :  my  weapons  are  not  carnal  but  fpiritual,  and 
my  kingdom  is  not  of  this  world ;  therefore  with  carnal 
weapon  I  do  not  fight,  but  am  from  thofe  things  dead, 
from  him  who  is  not  of  this  world,  called  of  the  world 
by  the  name  of  G:  F:  and  this  I  am  ready  to  feal  with 
my  blood  ;  this  I  am  moved  to  give  forth  for  the  truth’s 
fake,  who  a  witnefs  ftands  againft  all  unrighteoufnefs, 
and  all  ungodlinefs,  who  a  fufferer  is  for  the  righteous 
feed’s  fake,  waiting  for  the  redemption  of  it,  who  a 
crown  that  is  mortal  feeks  not,  for  that  fadeth  away  ; 


but  inlhe  light  dwells  which  comprehends  that  crown, 
which  light  is  the  condemnation  of  all  fuch,  in  which 
light  I  witnefs  the  crown  that  is  immortal,  which  fades 
not  away  from  him  who  to  all  your  fouls  is  a  friend, 
for  eft abli (lung  of  rigliteoufnefs,  and  clearing  the  land 
of  evil  doers,  and  a  witnefs  againft  all  the  wicked  in¬ 
ventions  of  man,  and  murderer’s  plots,  which  anfwer 
(hall  be  with  the  light  in  all  your  confciences,  which 
makes  no  covenant  with  death  ;  to  which  light  in  you 
all  I  fpeak,  and  am  clear,  G:  F;  who  a  new  name  hath, 
which  the  world  knows  not.”  (a). 

TheQuakers,  however,  did  not  long  entruft  the  defence 
of  their  principles  to  fuch  fenfelefs  enthufiafts  as  George 
Fox;  They  were  joined  by  a  number  of  learned,  ingeni¬ 
ous,  and  pious  men,  who  new-modelled  their  creed  ;  and 
though  they  did  not  bring  it  to  what  is  generally  deem¬ 
ed  the  Chriftian  ftandard,  they  fo  reformed  it  as  that 
its  tenets  do  not  {hock  common  fenfe,  nor  the  duties 
preferibed  fcandalize  a  man  of  piety.  The  chief  of 
thefe  reformers  were  George  Keith,  the  celebrated 
Penn,  and  our  countryman  Barclay.  Keith  was  indeed 
excommunicated  for  the  liberties  which  he  took  with 
the  great  apoftle  ;  but  we  have  not  a  doubt  but  his  wri¬ 
tings  contributed  to  the  moderation  of  Penn,  and  to 
the  elegant  and  mafterly  apology  of  Barclay.  From 
that  apology  we  fele&ed  the  fummary  of  their  opinions 
which  was  given  in  the  former  edition  of  this  work  ; 
but  they  have  lately  publiftied  fuch  a  fummary  them, 
felves,  of  which  the  reader  will  be  pleafed  with  the  fol¬ 
lowing  abftraft  ; 

They  tell  us,  that  about  the  beginning  of  the 
17th  century,  a  number  of  men,  diffatisfied  with  all 
the  modes  of  religious  worlhip  then  known  in  the 
world,  withdrew  from  the  communion  of  every  vi- 
fible  church  to  feek  the  Lord  in  retirement.  Among 
'  thefe  was  their  honourable  elder  George  Fox ,  who 
being  quickened  by  the  immediate  touches  of  di¬ 
vine  love,  could  not  fatisfy  his  apprehenfions  of  du¬ 
ty  to  God  without  diredfing  the  people  where  to 
find  the  like  confolation  and  inftru&ion.  In  the  courfe 
of  his  travels,  he  met  with  many  feeking  perfons  in  cir- 
cumftances  fimilar  to  his  own,  and  thefe  readily  recei¬ 
ved  his  teftimony.  They  then  give  us  a  ftiort  account 
of  their  fufferings  and  different  fettlements  ;  and  with  a 
degree  of  candour  which  does  them  infinite  credit,  they 
vindicate  Charles  II.  from  the  chara&er  of  a  perfe- 
cutor ;  acknowledging,  that  though  they  fuffered  much  ' 
during  his  reign,  he  gave  as  little  countenance  as  he 
could  to  the  feverities  of  the  legifiature.  They  even 
tell  us,  that  he  exerted  his  influence  to  refeue  their 
friends  from  the  unprovoked  and  cruel  perfections  of 
the  New  England  fanatics ;  and  they  fpeak  with  be¬ 
coming  gratitude  of  the  different  a&s  paffed  in  their  fa¬ 
vour  during  the  reigns  of  William  and  Mary,  and 
George  I.  They  then  proceed  to  give  us  the  following 
account  of  their  do&ine  : 

“  We 


.(f)  have  tranferibed  this  letter  from  the  theological  works  of  Mr  Leflie,  where  it  is  preferved  in  its 
origmai  form.  The  Quakers,  after  the  death  of  tlieir  apoftle,  expunged  from  their  edition  of  it  the  words 
T  Jr  >WC  printed  in  Italics  ;  afhamed,  as  we  hope,  of  the  blafphemy  imputed  to  them;  but  that  Mr 
-Lethe  s  copy  is  authentic,  is  thus  attefted  by  two  of  the  friends,  who  faw  Fox  deliver  it  to  the  prote&or’s 
/nc  engtr .  We  a»e  vwtneffes  of  this  teftimony,  whofe  names  in  the  flefh  are,  Tho.  Aldam . 

Rob.  Craven 
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u  We  agree  with  other  profefTors  of  the  Chriftian  name, 
in  the  belief  in  one  eternal  God,  the  Creator  and  Pre- 
ferver  of  the  univerfe  ;  and  in  Jefus  Chrift  his  Son,  the 
Mefliah,  and  Mediator  of  the  new  covenant  (Heb.  xii. 
24). 

“  When  we  fpeak  of  the  gracious  difplay  of  the  love 
of  God  to  mankind,  in  the  miraculous  conception, 
birth,  life,  miracles,  death,  refurre&ion,  and  afcenfion 
of  our  Saviour,  we  prefer  the  ufe  of  fuch  terms  as  we 
find  in  Scripture  ;  and,  contented  with  that  knowledge 
which  divine  wifdom  hath  feen  meet  to  reveal,  wc  at¬ 
tempt  not  to  explain  thofe  myfteries  which  remain  un¬ 
der  the  veil ;  neverthelefs,  we  acknowledge  and  affert 
the  divinity  of  Chrift,  who  is  the  wifdom  and  power 
of  God  linto  falvation  (1  Cor.  i.  24). 

“  To  Chrift  alone  we  give  the  title. of  the  Word  of 
God  (John  i.  1.)  and  not  to  the  Scriptures;  although 
we  highly  efteem  thefe  facred  writings,  in  fubordination 
to  the  Spirit  (2  Pet.  i.  21.),  from  which  they  were  gi¬ 
ven  forth  ;  and  we  hold,  with  the  apolile  Paul,  that 
they  are  able  to  make  wife  unto  falvation,  through 
faith  which  is  in  Chrill  Jefus  (2  Tim.  iii.  15). 

“  We  reverence  thofe  molt  excellent  precepts  which 
are  recorded  in  Scripture  to  have  been  delivered  by  our 
great  Lord,  and  we  firmly  believe  that  they  are  practi¬ 
cable,  and  binding  on  every  Chriftian  ;  and  that  in  the 
life  to  come  every  man  will  be  rewarded  according  to 
his  works  (Mat.  xvi.  27).  And  farther,  it  is  our  be¬ 
lief,  that,  in  order  to  enable  mankind  to  put  in  practice 
thefe  facred  precepts,  many  of  which  are  contradictory 
to  the  unregenerate  will  of  man  (John  i.  9.),  every  man 
coming  into  the  world  is  endued  with  a  meafure  of  the 
light,  grace,  or  good  Spirit  of  Chrift ;  by  which,  as  it 
is  attended  to,  he  is  enabled  to  diftinguifh  good  from 
evil,  and  to  correCt  the  diforderly  pafiions  and  corrupt 
propenfities  of  his  nature,  which  mere  reafon  is  alto¬ 
gether  inefficient  to  overcome.  For  all  that  belongs 
to  man  is  fallible,  within  the  reach  of  temptation  •  but 
this  divine  grace,  which  comes  by  Him  who  hath  over¬ 
come  the  world  (John  xvi.  33.)  is,  to  thofe  who  hum¬ 
bly  and  fincerely  feek  it,  an  all-fufficient  and  prefent 
help  in  time  of  need.  By  this  the  fnares  of  the  enemy 
are  deteCled,  his  allurements  avoided,  and  deliverance  is 
experienced  through  faith  in  its  effe&ual  operation  ; 
whereby  the  foul  is  tranflated  out  of  the  kingdom -of 
darknefs,  and  from  under  the  power  of  Satan,  into  the 
marvellous  light  and  kingdom  of  the  Son  of  God. 

“  Being  thus  perfuaded  that  man,  without  the  Spirit" 
Of  Chrift  inwardly  revealed,  can  do  nothing  to  the  glo¬ 
ry  of  God,  or  to  effeCl  his  own  falvation  ;  we  think  this 
influence  efpecially  neceflary  to  the  performance  of  the 
higheftjnft  of  which  the  human  mind  is  capable,  even 
the  worfhip  of  the  Father  of  lights  and  of  fpirits,  in 
fpirit  and  in  truth ;  therefore  we  confider  as  obftruc- 
tions  to  pure  worfhip,  all  forms  which  divert  the  at¬ 
tention  of  the  mind  from  the  fecret  influence  of  this- 
unCtion  from  the  Holy  One  (1  John  ii,  20,  27).  Yet, 
although  true  worfhip  is  not  confined  to  time  and  place, 
we  think  it  incumbent  011  Chriftians  to  meet  often  to¬ 
gether  (Heb..  x.  25.)  in  teftimony  of  their  dependence 
cm  the  heavenly  Father,  and  for  a  renewal  of  their  fpi- 
ritual  ftrength  :  neverthelefs,  in  the  performance  of  wor¬ 
fhip,  we  dare  not  depend,  for  our  acceptance  with  Him, 
on  a  formal  repetition  of  thef  words  and  experiences  of 
others ;  but  we  believe  it  to  be  our  duty  to  ceafc  from 
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the  a&ivity  of  the  imagination,  and  to  wait  in  filencc  Quakers 
to  have  a  true  fight  of  our  condition  bellowed  upon  us:  “Y— 

believing  even  a  fingle  flgh  (Rom.  viii.  26.)  arifing 
from  fuch  a  fenfe  of  our  infirmities,  and  of  the  need  we 
have  of  divine  help,  to  be  more  acceptable  to  God, 
than  any  performances,  however  fpecious,  which  origi¬ 
nate  in  the  will  of  man. 

“  From  what  has  been  faid  refpe&ing  worfhip,  it  fol¬ 
lows,  that  the  miniftry  we  approve  muft  have  its  ori¬ 
gin  from  the  fame  fource  :  for  that  which  is  needful  for 
a  man’s  own  diredion,  and  for  his  acceptance  with  God 
(Jer.  xxiii.  30,  to  32*)  muft  be  eminently  fo  to  enable 
him  to  be  helpful  to  others.  -Accordingly,  we  believe 
the  renewed  afliftanee  of  the  light  and  power  of  Chrifl 
to  be  indifpenfably  neceflary  for  all  true  miniftry  ;  and 
that  this  holy  influence  is  not  at  our  command,  or  to 
be  procured  by  ftudy,  but  is  the  free  gift  of  God  to  his 
chofen  and  devoted  ftrvants. — From  hence  arifes  our 
teftimony  againft  preaching  for  hire,  and  in  contradict 
tion  to  Chrift’s  pofitive  command,  “  Freely  ye  have 
received,  freely  give  (Mat.  x.  8.)  and  hence  our  coni 
fcientious  rehifal  to  fupport  fuch  miniftry  by  tithes  or 
other  means. 

“  As  we  dare  not  encourage  any  miniftry  but  that 
which  we  believe  to  fpring  from  the  influence  of  the 
Holy  Spirit,  fo  neither  dare  we  attempt  to  reftrain  this 
influence  to  perfons  of  any  condition  in  life,  or  to  ther 
male  fex  alone ;  but,  as  male  and  female  are  one  lw 
Chrift,  we  allow  fuch  of  the  female  fex  as  we  believe 
to  be  endued  with  a  right  qualification  for  the  mini¬ 
ftry,  to  exercife  their  gifts  for  the  general  edification 
of  the  church  :  and  this  liberty  we  efteem  to  be  a  pecu¬ 
liar  mark  of  the  gofpel  difpenfation,  as  foretold  by  the 
prophet  Joel  (Joel  ii.  28,  29.)  and  -noticed  by  the 
apoftle  Peter  (Ads  ii.  16,  17). 

“  There  are  two  ceremonies  in  ufe  amongft  moft  pro- 
feflors.  of  the  Chriftian  name  ;  Water-baptifm,  and 
what  is  termed,  the  Lord’s  Supper.  The  firft  of  thefe 
is  generally  efteemed  the  eflential  means  of  initiation  in¬ 
to  the  church  of  Chrift  ;  and  the  latter  of  maintaining 
communion  with  him.  But  as  we  have  been  convinced^ 
that  nothing  fhort  of  his  redeeming  power,  inwardly 
revealed,  can  fet  the  foul  free  from  the  thraldom  of 
fm,  by  this  power  alone  we  believe  falvation  to  be  ef- 
feded.  We  hold  that  as  there  is  one  Lord  and  one 
faith  (Eph.  iv.  5.),  fo  his  baptifm  is  one  in  nature  and 
operation  ;  that  nothing  fhort  of  it  can  make  ms  living 
members  of  his  myfticai  body  ;  and  that  the  baptifrrn 
with  water,  adminiftered  by  his  fore-runner  John,  be¬ 
longed,  as  the  latter  confefled,  to  an  inferior  and  decrea- 
fing  difpenfation  (John. iii.  30). 

“  With  refped  to  the  other  rite,  we  believe  that  com¬ 
munion  between  Chrift  and  his  church  is  not  maintain¬ 
ed  by  that  nor  any  other  external  performance,  but  only 
by  a  real  participation  of  his  divine  nature  ( 2  Pet.  i,  4. ) 
through  faith  ;  that  this  is  the  fupper  alluded  to  in  the 
Revelation  (Rev.  iii.  20.),  «  Behold  I  ftand  at  the  door 
and  knock,  if  any  man  hear  my  voice,  and  open  the 
door,  I  will  come  in  to  him,  and  will  fup  with  him,  and 
he  with  me;”  and  that  where.the  fubftance  is  attained* 
it  is  unneceflary  to  attend  to  the  lhadow,  which  doth 
not  confer  grace,  and  concerning  which  opinions  fo  dif¬ 
ferent,  and  animofities  fo  violent,  have'arifen. 

“  Now,  as  we  thus  believe  that  the  grace  of  God,, 
which  comes  by  Jefus  Chrift,  is  alone  fufficient  for  fab 
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Qb  iters,  vation,  we  can  neither  admit  that  it  is 

^ -  few  only,  whilft  others  are  left  without  it ;  no.,  thus  al- 

fertinjr  its  univerfality,  can  we  limit  its  operation  to  a 
partial  cleanfing  of  the  foul  from  fin,  even  in  this  life. 
We  entertain  worthier  notions  both  of  the  po^er  a  d 
troodnefs  o'f  our  heavenly  Father,  and  believe  that  he 
doth  vouchfafe  to  affift  the  obedient  to  experience  a  to¬ 
tal  furrender  of  the  natural  will  to  the  guidance  ot  his 
pure  unerring  Spirit ;  through  whofe  renewed  afTiftance 
they  are  enabled  to  bring  forth  fruits  unto  holmefs,  and 
to  {land perfeft  in  their prefent  rank  (Mat.  v.  48.;  tph. 

iv.  13.  ;  Col.  iv.  12.)  „  it 

“  There  are  not  many  of  our  tenets  more  generally- 
known  than  our  teftimony  againft  oaths  and  agamit 
war.  With  refpea  to  the  formeV  of  thefe,  we  abide 
literally  by  Chrifl’s  pofitive  injundion,  delivered  in  Ins 

#  See  Oath,  fermon  on  the  mount,  “Swear  not  at  all”  (Mat.v.34)  . 

From  the  fame  faefed  colle&ion  of  the  moll  excellent 
precepts  of  moral  and  religious  duty,  from  the  example  o 
our  Lord  himfelf  (Mat.  ch.  v.  39,  44?  &c.  ch.  xxvi.  5  2, 
53.  ;  Luke  xxii.  51.  ;  John  xviii.  1 1.),  and  from  the 
correfpondent  convi&ions  of  his  Spirit  in  our  hearts, 
we  are  confirmed  in  the  belief  that  wars  and  fightings 
are,  in  their  origin  and  effeas,  utterly  repugnant  to  the 
Gofpel,  which  Hill  breathes  peace  and  good-will  to  men. 
We  alfo  are  clearly  of  the  judgment,  that  if  the  bene¬ 
volence  of  the  Gofpel  were  generally  prevalent  in  the 
minds  of  men,  it  would  effeaually  prevent  them  from 
opprefiing,  much  more  from  enflaving,  their  brethren, 
(of  whatever  colour  or  complexion),  for  whom,  as  for 
tliemfelves,  Chrifl  died ;  and  would  even  influence  their 
condua  in  their  treatment  of  the  brute  creation,  which 
would  no  longer  groan  the  viaims  of  their  avarice,  and 
of  their  falfe  ideas  of  pleafure. 

“  Some  of  our  tenets  have  in  former  times,  as  hath  been 
fliown,  fubjeaed  our 'friends  to  much  fuffering  from  go¬ 
vernment,  though  to  the  falutary  purpofes  of  govern¬ 
ment  our  principles  are  a  fecurity.  They  inculcate 
fubmifiion  to  the  laws  in  all  cafes  wherein  confidence  is 
not  violated.  'But  we  hold,  that  as  Chriil’s  kingdom 
is  not  of  this  world,  it  is  not  the  bulinefs  of  the  civil 
magiftrate  to  interfere  in  matters  of  religion  ;  but  to 
maintain  the  external  peace  and  good  order  of  the  com¬ 
munity.  We  therefore  think  perfecution,  even  in  ’the 
fmallell  degree,  unwarrantable.  We  are  careful  in  re¬ 
quiring  our  members  not  to  be  concerned  in  illicit 
trade,  nor  in  any  manner  to  defraud  the  revenue. 

“  It  is  well  known  that  the  fociety,  from  its  firlt  ap¬ 
pearance,  has  difufed  thofe  names  of  the  months  and 
days  which,  having  been  given  in  honour  of  the  heroes 
or  falfe  gods  of  the  heathens,  originated  in  their  flat¬ 
tery  or  fuperftition  ;  and  the  cullom  of  fpeaking  to  a 
Angle  perfon  in  the  plural  number  (u),  as  having  ari- 
fen  alfo  from  motives  of  adulation.  Compliments,  fu- 
perfluity  of  apparel  and  furniture,  outward  fhows  of  re¬ 
joicing  and  mourning,  and  obfervation  of  days  and 
times,  we  efteem  to  be  incompatible  with  the  limplicity 
and  fineerity  of  a  Chrillian  life  ;  and  public  diverfions, 
gaming,  and  other  vain  amufements  of  the  world,  we 
=cannot  but  condemn.  They  are  a  walle  of  that  time 
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which  is  given  us  for  nobler  purpofes,  and  divert  the  Quaker?, 
attention ^of  the  mind  from  the  fober  duties- of  life,  and  \r— ^ 

from  the  reproofs  of  inftru£tion,  by  which  we  are  guided 
to  an  everlailing  inheritance. 

“  To  conclude,  although  we  have  exhibited  the  feve- 
ral  tenets  which  diftinguifh  our  religious  fociety,  as 
objects  of  our  belief,  yet  we  are  fenfible  that  a  true  and 
living  faith  is  not  produced  in  the  mind  of  man  by ‘his 
own  ^effort  ;  but  is  the  free  gift  of  God  (Eph.  ii.  8.) 
in  Chrift  Jefus,  nourifhed  and  increafed  by  the  progref- 
five  operation  of  his  fpirit  in  our  hearts,  and  our  pro¬ 
portionate  obedience  (John  vii.  17.).  .  Therefore,  al¬ 
though,  for  the  prefervation  of  the  teflimonies  given  us 
to  bear,  and  for  the  peace  and  good  order  of  the  fo¬ 
ciety,  we  deem  it  neceffary  that  thofe  who  are  admit¬ 
ted  into  member  {hip  with  us,  fhould  be  previoufly  con¬ 
vinced  of  thofe  doClrines  which  we  efteem  effential ;  yet 
we  require  no  formal  fubfeription  to  any  articles,  either 
as  the  condition  of  memberfhip,  or  to  qualify  for  the 
fervice  of  the  church.  We  prefer  the  judging  of  men 
by  their  fruits,  in  a  dependence  on  the  aid  of  Him 
who,  by  his  prophet,  hath  promifed  to  be  “a  fpirit 
of  judgment  to  him  that  fitteth  in  judgment”  (Ifaiah 
xxviii.  6).  Without  this,  there  is  a  danger  of  re- 
civing  numbers  into  outward  communion,  without 
any  addition  to  that  fpiritual  fheepfold,  -whereof  our 
bleffed  Lord  declared  himfelf  to  be  both  the  door 
and  the  fhepherd  (John  x.  7,  11.)  that  is,  fuch  as  know 
his  voice,  and  follow  him  in  the  paths,  of  obedience.” 

Such  are  the  do&rines  of  this  people  as  we  find  them 
Hated  in  a  fmall  pamphlet  lately  prefented  by  them- 
felves  to  the  public  ;  and  in  the  fame  trad  they  give 
the  following  account  of  their  difeipline. 

“  In  the  pra&ice  of  difeipline,  we  think  it  indifpen- 
fable  that  the  order  recommended  by  Clirift  himfelf  be 
invariably  obferved  :  (Matth.  xviii.  15.  to  17.)  4  If 
thy  brother  (hall  trefpafs  againft  thee,  go  and  tell  him 
his  fault  between  thee  and  him  alone  :  if  he  {hall  hear 
thee,  thou  haft  gained  thy  brother ;  but  if  he  will  not 
hear  thee,  then  take  with  thee  one  or  two  more,  that  in 
the  mouth  of  two  or  three  witneffes  cveiy  word  may 
be  eftablifhed  ;  and  if  he  fhall  liegled  to  hear  them,  tell 
it  unto  the  church.’ 

“  To  effedl  the  falutary  purpofes  of  difeipline,  meet¬ 
ings  were  appointed,  at  an  early  period  of  the  fociety, 
which,  from  the  times  of  their  being  held,  were  called 
quarterly-meetings.  It  was  afterwards  found  expedi¬ 
ent  to  divide  the  diftri&s  of  thofe  meetings,  and  to 
meet  more  often  ;  whence  arofe  monthly-meetings,  fub- 
ordinate  to  thofe  held  quarterly.  At  length,  in  1669, 
a  yearly-meeting  was  eftablifhed,  to  fuperinteud,  aflift, 
and  provide,  rules  for  the  whole ;  previous  to  which, 
general  meetings  had  been  occafionally  held. 

“  A  monthly-meeting  is  ufually  compofed  of  feveral 
particular  congregations,  fituated  within  a  convenient 
diftance  of  each  other.  Its  bufinefs  is  to  provide  for 
the  fubfiftence  of  their  poor,  and  for  the  education  of 
of  their  offspring  ;  to  judge  of  the  fineerity  and  fitnefs 
of  perfons  appearing  to  be  convinced  of  the  religious  f 
principles  of  the  fociety,  and  defiring  to  be  admitted, 
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(b)  Speaking  of  this  cuflom,  Fox  fays  :  “  When  the  Lord  fent  me  into  the  world,  he  forbad  me  to  put  off 
sny  hat  to  any  ;  and  I  was  required  to  thee  and  thou  all  men  and  women.”  Journal^  p.  24. 


vAkom  which  H~  cannot  cT m2,Z, In  &  f“‘T  >"  f*"*  °U*  “hf  or  «*•*  pr<fo,t 
meeting..  Each  Lntl.Iy-nlcting  i.  rejSd  Jan  “  “P"6  f?r  Jle  «d''Aation  of  thofe  who 
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in  pn,at:  “na  *. w  £  '  ;S""*',,”n‘h'y-n'ee,i.g..con,p=rc : a 
orderly  condua  comes  to  their  knowledge^  to  fee  that  anfiver.  fr .a,o"  r  l''  fnetorly.'-'Ct  tj  irg  are  produced  written 
private  admonition,  agreeable  to  the  o-ofoel  rule  kPf  p  r  ,  ie  ™°nthty-meetings,  to  certain  queries 

'mentioned,  be  given  previouflv  to  ,V<A  ^  i  •  A  k  ?rC’  fe*Pe&ing  tIie  condud  of  their  members,  and  the  meet- 
the  ,no„thirm?et;n"P  >  l°  US  ba"g  kld  bef°re  ^  *em.  The  acCOllnts  thus  received  are 

“  When  a  cafe  ^Introduced  it  is  uf.nl  ft*.  .  fm  n  f  lnt°  “e»  which  is  fent>  alf<>  in  the  form  of 
committee  to  be  appointed  to  vifit  the  ir  i  a  anfwers  to  queries,  by  reprefentatives,  to  the  yearly- 
Cleavour  to  Convince  him  of  his  error  aud"  toind^  ™eetl  "^Appeals  from  the  judgment  of  monthly. meet- 
him  .o  Make  and  condemn  IF i  .  ?  °  ,  J"?  */'  „br?"(!l't  “  the  quarterly -meeting,  /whole 

perfo,,  i,  by  ‘b7d/fc?&h'  *•*■*•*  «  »  »  f*  in  «*  difficult  oh?  o’,  where 

the  & *“ 1 « “»■ "« “  <*—  - .  as  atei 

fhould  not  fue  each  other  at  law  It  ttl  b  ’  and  thfre*°re’  as  the  accounts  which  it  receives  dif* 

nil  .0  end  their  <abSZt'Zj‘^tSS^7  Z"  °f  M>t  -  P*"“»>*t  «i 

tx&Zt fi;: ypz 

“  To  mon thly-meeti ngs  alfo  belong  the  allowing  f  aphP°!nts  COrnmltl;ees.  t0  vlf;t  lh°fe  quarterly-meetings 
marriages  ;  for  our  focietv  hath  r  ,  T  S  °f  wh‘ch  aPPear  he  in  need  of  immediate  help.  aI 

knowlcdge  the  exclufive  authority  of  the  prieftsf  in*  tire  here*  finsdl  tbe  JudSment  of  quarterly-meetings  are 
folemnization  of  marriage.  Thofe  who  in  end  to  mar  tl  «"%  determined;  and  a  brotherly  correfpon. 
Vy,  appear  together  anl  propo^H.So^tJX  tetbg/  ^  otb«  A 

STS8  3  ^  **  -  -  helieve 

fent,  figned  in  the  prefence  of  witneffes.  The  meeting  ugHt,  y  Calkd  t0  the  vvork  of  ‘he  mini* 

then  appoints  a  committee  to  inquire  whether  thev  are  fp,  f°  pi  ’-n-lat  t,?rt.lern  belongs  a  fhare  in  tlie 

dear  of  other  engagements  refpe&ing  ma'rriao-e  -^nnd  oHt  °whe  °.Ur  f bnftlan  <h(clPllne  »  and  that  fome  parts 

tf  at  a  fubfequent  meeting,  to  which  the  Ss  alfo  them  ,  ^  °Wn  .feK  18  con«rned,  devolve  on 

come  and  declare  the  continuance  of  their  intention  no  mon^h  V  FZ  T  Acc?^ngly  they  have 

no  monthly,  quarterly,  and  yearlv-meetino-«  _ 


j  r  V  ,  CL1US’  LU  wnicn  tne  parties  alio 
come  and  declare  the  continuance  of  their  intention,  no 
objections  are  reported,  they  have  the  meeting’s  con¬ 
tent  to  folemmze  their  intended  marriage.  This  is 
done  m  a  public  meeting  for  worihip  ;  towards  the 
«lofe  whereof  the  parties  fcand  up,  and  folemnly  take 
each  other  for  hulband  and  wife.  A  certificate  of  the 


“Ps;,Sd,t?«S'b°;  t  ss  ihc  “r^r1  °ir°  ;Le„ 


V,  r - — *“*  r-iopiiciy.  rvccoraingly  they  have 
monthly  quarterly,  and  yearly-meetings  of  their  own 
fex,  held  at  the  fame  time  and  in  the  fame  place  with 
thofe  of  the  men  ;  but  feparately,  and  without  the 
povyer  of  making  rules :  and  it  may  be  remarked,  that 
during  the  perfections,  which  in  the  laft  century  occa- 
lioned  the  imprifonment  of  fo  many  of  the  men,  the  care 

OI  tile  nnor  nffpn  fpll  - - -  1 


"  •.  rr  -•  ,  -v  LIIt  Icldtions  ana  otuers  as 

witnelTes.  Of  fuch  certificates  the  monthly-meeting 
keeps  a  record  ;  as  alfo  of  the  births  and  burials  of  its 
members.  A  certificate  of  the  date,  of  the  name  of 
|ie  infant,  and  0f  its  parents,  figned  by  thofe  prefent 
t  the  birth  is  the  fubjea  of  one  of  thefe  laft-men- 
tioned  records;  and  an  order  for  the  intenneiit,  coun- 
teriigned  by  the  grave-maker,  of  the  other.  The 
naming  of  children  is  without  ceremony.  Burials  are 
VOL.  XV.  Part  II. 


In  order  that  thofe  who  are  in  the  f.tuation  of  mi. 
(utters  may  have  the  tender  fympathy  and  counfel  of 
thole  of  either  fex,  who,  by  their  experience  in  the 
work  of  religion,  are  qualified  for  that  fervice  ;  the 
monthly-meetings  are  advifed  to  feleA  fuch,  under  the 
denomination  of  elder s.  Thefe,  and  minifters  approved 
by  them  monthly  meetings  (d),  have  meetings  peculiar 
to  themfelves,  called  meetings  of  minifters  and  elders  • 
5  A  in 


Eng^nd^'d^New-Yorit  ^'qthj^Pennfylvania  aid  New T’f0 ^ Th  [T^fentatives  from  Ireland,  2d,  New- 

and  Georgia.”  ’  4  ’  nl)  'Vama  a"d  New-J«fey ;  jth,  Maryland ;  6tli,  Virginia  ,  7th,  the  Carolina* 

ledged  as  minifters  by  thei^ mondfty'mee^ngs^^but  Um^  ■ln  n?e€tlngS  fo1,  worftuP>  are  "ot  immediately  acknow- 
fied  of  their  call  and  qualification.  >It  will  alfo  f  J  ,•  i  ^  f<Jr  ’J^gment,  that  the  meeting  may  be  fatif- 
themfelves  as  minifters,  to  the  ^rief  of  their  brethren  •  tJiat  fuch  a?  arer  not  approved,  will  obtrude 

difapprobation  of  the  meeting  irpubHcly  tefl^ed*’'  ’  but  much  forbearance  13  u^d  towards  thefe,  before  the 


.  vhtl  cv  S?  »  JrU  of  exciting  «J  "  ttWnfof 

otte  to  a  difcharge  of  their  fcveral  duUe^^nd  of^e^  were  made  by  force  of  arms,  ivith  very  little 

tend;1dlefsCeVpott  tirUeaings  are  generally  regard  En,  together"  with 

rhcoXS’  «: ^ 

Sdmby  the  ^y*“cf^dtohtUer  C  could  °lay  hold  on,  ftudying  only  ^old  mt^ct 


Qustttf, 


inake'  any  alteration  or  addition  meet;ngs 

£  dS^Td  £  equally  accountable  to  the  latter 

London;  and  alfo  the  granting,  in  the  intervals  ot  tne 
yearly-meeting,  certificates  of  approbation  to  fuch  rm- 
nifte/s  as  are  concerned  to  travel  in  the  work  of  the 
miniftry  in  foreign  parts.  When  avilit  of  this  kind 
doth  not  extend  beyond  Great  Britain,  *  ceV 
cate  from  the  monthly- meeting  of  which  the  m  u 
fter  is  a  member  is  Efficient  ;ift°;  Ireland,  the  c- 


witli  their  European  neighbours.  But  Mr  Penn,  being 
a  Quaker,  did  not  think  his  power  from  King  Cha.  11. 
a  fufficient  title  to  the  country  fince  called  Pennjylvamaj  _ 

He  therefore  alTembled  the  fachems  or  princes  then  in 
that  country,  and  purchafed  from  them  the  extent  of 
land  that  he  wanted.  The  government  of  this  province 
is  moftly  in  the  hands  of  the  Quakers,  who  never  have 
any  quarrels  with  die  natives.  When  they  defire  tar 
exteiid  their  fettlements,  they  purchafe_  new  lands  of 
the  fachems,  never  taking  any  thing  from  than  by 
force.  How  unlike  is  this  conduft  to  that  ot  the  opa- 
niards,  who  murdered  millions  of  the  natives  of  Mexico, 

Terra  Firma,  Peru,  Chili,  &c«  .  ..  ,  ,.  OuiHtf 

—  - - ,  .  r’ffinVnt .  ;f  to  Ireland,  the  con-  QUALITY  is  a  word  which,  as  ufed  in  ph.bfophi-^^ 

fter  is  a  member  is  fufficient ,  it  to  ’  uIred.  Cal  dTfquifitions,  cannot  be  explained  by  any  penphrafis.  rized  by 

currence  of  the  quarterly-mee  g  yearly-  That  which  is  expreffed  by  it  mull  be  brought  into  the  Ariftotls, 

Regulations  of  fimilar  tendency  obtain  in  other  yearly-  .^t^ ne n^  {J^  ^  and  ^  namc 

meetings.  .  .  ,  ,  •  the  ar  „roperly  applied,  or  he  who  is  a  ftranger  to  the  word 

“  The  yearly-meeting  he  d  ^London,  in  t  the  year  PUJTP{  ^  tQ  comprehend  its  meaning.  An- 

1675,  appointed  a  meeting  to  be  h  y,  treated  it  as  a  general  conception  fecond  in 

the' purpofe  of  advifirig  and  aflifting  in  caf «  of  fuff-  ftod  ,  who  tr  JammU  or  Jgor]es  (fee  CA- 

i„g  for  confcience  fake,  which  hath  continued  wmh  orde  g  Jcharafters  of  it ;  but  though  they 

great  nfe  to  the  fociety  to  th.s  day.  ^  L  .s  compo ^cl  x  ^  ^  .  juftj  110  man  couid  from  them, 

without  other  affiitance,  learn  what  quality  is.  1  hus  he  ^  ^ 

tells  US  *,  T'ragX"  St  «*«rn*m  **1*  ro  *rt  v;  E*titXtUi  St  Syft  ^ 

TO  pctxkiv  xxi  ro  Mot  rx  xoi*.  And  again,  O  (XOiX  St  » 
fjcoix  kuU  fxovus  XX C  TroiorvUs  Kiyircti'  o^oim  yag  iUgot  t7fg» 
ovk  tcrlt  te*V  ukXo  ovStv ,  w  x«5 *  o  x'tov  cerht. 

When  a  man-  comprehends,  by  means  of  his  fenfes 
and  int'elleft,  what  it  is  which  the  word  quality  denotes, 
he  will  indeed  perceive  that  the  firft  of  thefe  chara&ers 
is  applicable  to  fome  equalities  and  not  to  others  ,  that 
the  fecond  is  more  applicable  to  quantity  than  to  quality  ; 
and  that  it  is  only  the  third  which  can  with  propriety 
be  confidered  as  the  general  charadleriHic  of  this  predi¬ 
cament.  Thus  when  we  have  learned  by  our  fenfe  of 
fight  that  <whitenefi  is  a  quality  of  fnow,  and  black nefs  of 
coal ;  and  by  means  of  obfervation  and  refle&ion,  that 
<wifdom  is  a  quality  of  one  man  and  folly  of  another — we 
muft  admit;  that  the  fenfible  quality  of  the  blow*  is  con- 


of  friends  under  the  name  of  correfpondents,  chofen  by 
the  feveral  quarterly-meetings,  and  who  relide  m  or 
near  the  city.  The  fame  meetings  alfo  appoint  mem¬ 
bers  of  their  own  in  the  country  as  correfpondents,  who 
are  to  join  their  brethren  in  London  on  emergency. 
•The  names  of  all  thefe  correfpondents,  previous  to  their 
being  recorded  as  fuch,  are  fubmitted  to  the  approba¬ 
tion  of  the  yearly-meeting.  Thofe  of  the  men  who  arc 
approved  miniHers  are  alfo  members  of  this  meeting, 
which  is  called  the  meeting  for  fuffe  rings  ;  a  name  arifrog 
from  its  original  purpofe,  which  is  not  yet  become  en¬ 
tirely  obfelete.  .  ,  ,  r 

"  The  yearly-meeting  has  mttuited  the  meeting  tor 
fufferings  with  the  care  of  printing  and  diftributing 
books,  and  with  the  management  of  its  Hock;  and 
confidered  as  a  Handing  committee  of  the  yearly- 
meeting,  it  hath  a  general  care  of  whatever  may  arife, 
during  the  intervals  of  that  meeting,  affe&ing  the  fo- 


dunngf  tne  intervals  oi  rnau  niecuiig,  duaung  uul  iu-  *  r  1  •  n  n.  i  i  v 

ciety,  and  requiring  immediate  attention  :  particularly  traiy  to  that  of  the  coal,  und  the  mtelle&ual  qua  1  y 
of  thofe  circumllances  which  may  occafion  an  applica-  wifdom  contrary  to  that  of^folly.  ihere  is,  however. 


tion  to  government. 

“  There  is  not  in  any  of  the  meetings  which  have 
been  mentioned  any  prefident,  as  we  believe  that  Di¬ 
vine  Wifdom  alone  ought  to  prefide  ;  nor  hath  any  mem¬ 
ber  a  right  to  claim  pre-eminence  over  the  red.  The 
office  of  clerk,  with  a  few  exceptions,  is  undertaken 
voluntarily  by  fome  member ;  as  is  alfo  the  keeping 
of  the  records.  Where  thefe  are  very  voluminous. 


no  contrariety  between  <wiftlom  and  whitenefs  or  black - 
nefs,  nor  between  bar  chiefs  or  foftnefs ,  and  any  particular 
colour ;  for  fenfible  and  intelle&ual  qualities  can  never 
be  compared  ;  and  it  is  not  eafy,  if  poffible,  to  make  a 
comparifon  between  qualities  perceptible  only  by  diffe¬ 
rent  fenfes :  Nay,  among  qualities  perceptible  by  the 
fame  fenfe,  we  often  meet  with  a  difference  where  there 
is  no  contrariety ;  for  though  th z  figure  of  a  cube  is  dif- 


\Jl  LUC  ICLUIUO#  V*  liCIC  lilCIC  CUV  Wl  y  YUiUUUUVJUO^  uw  WWW  — - JO  * 

and  require  a  houfe  for  their  depofite  (as  is  the  cafe  f event  from  that  of  a  fphere ,  and  the  figure  of  a  fqnare 

T  _ L  4-h  rt  frtrt!.!^.*  I  a  flip  not  f.filltV  £IV\)  tO  tflC 


in  London,  where  the  general  records  of  the  fociety  in 
Great  Britain  are  kept),  a  clerk  is  hired  to  have  the 
care  of  them  ;  but  except  a  few  clerks  of  this  kind, 
and  perfons  who  have  the  care  of  meeting-houfes/none 
receive  any  ftipend  or  gratuity  for  their  fervices  in  our 
religious  fociety.’ 1 


from  that  of  a  circle,  the  fphere  is  not  contrary  to  the 
cube,  nor  the  circle  to  the  fquare. 

His  fecond  charadleriflic  ol  this  genus  is  Hill  Iefs  pro¬ 
per  than  the  firft.  It  is  indeed  true  that  fome  qualities 
admit  of  intenfion  and  remijfion  ;  for  fnow  is  whiter  than 
paper,  and  one  woman  is  handfomer  than  another ;  •  but 


CL.U  A 


% 

Nothing 
JkBown  bUi 
qualities. 


iQtiMY'  pf  t!ie  (peeks  of  quality  called  figure  vre  cannot  predi- 
**~**<r~^  cate  either  more  or  lefs.  A  crown-piece  may  have  as 
rmieh  of  the  circular  quality  in  it  as  the  plane  of  the 
equator,  and  a  mulket-bullet  as  much  of  the  fpherical 
quality  as  the  orb  of  the  fun.  It  is  indeed  a  property 
of  all  quantity  to  admit  of  intenjion  and  remiffion  ;  and 
therefore  this  ought  to  have  been  given  as  the  charac¬ 
ter  not  of  the  fecond  but  of  the  third  category.  See 
Quant  rrv; 

That  it  is  only  from  a  comparifon  of  their  qualities  that 
things  are  denominated  like  or  unlike ,  or  that  one  thing  can - 
not  refe7tible  another  but  in  fome  quality ,  is  indeed  a  juft 
obfervation.  We  know  nothing  dire£Uy  but  qualities 
fenfible  and  intellectual  (fee  Metaphysics,  n°  149, 
150,  151,  and  227)  ;  and  as  thefe  have  no  refembhnee 
to  each  other,  we  conclude  that  body  or  matter,  the 
fubje&  of  the  former,  is  a  being  unlike  mind,  the  fub- 
je&  of  the  latter.  Even  of  bodies  themfelves  we  can 
fay,  that  one  is  like  or  unlike  another  only  by  virtue  of 
their  qualities.  A  ball1  of  ivory  refembles  a  ball  of  fnow 
in  its figure  and  colour ,  but  not  in  its  coldnefs  or  hardnefs; 
a  ball  of  lead  may  refemble  a  ball  of  fnow  ui  its  figure 
and  coldnefs ,  but  not  in  its  colour  ;  and  a  cube  of  ivory 
refembles  not  a  ball  of  lead  either  in  figure ,  colour ,  or 
coldnefs.  The  mind  of  a  brute  refembles  that  of  a  man 
in  its  powers  of  fenfation  and  perception ,  but  does  not 
refemble  it  in  the  powers  of  volition  and  reafoning  ;  or 
at  kalt,  the  refemblance,  in  this  latter  inilance,  is  very 
flight,  .All  bodies  refemble  one  another  in  being  folid 
and  extended,  and  all  minds  in  being  more  or  lefs  ac¬ 
tive.  Likenefs  or  vtilikenefs  therefore  is  the  univerfal 
^  ehara&eriflic  of  the  category  quality . 

Important  Ariflotle  has  other  fpeculations  refpe&ing  quality, 
diftin&ions  which  are  worthy  of  notice.  He  diilinguiflies  between 
«f  quality,  qUa^ties  which  are  ejjential  and  thofe  which  are  acciden - 
tal$  between  qualities  which  are  natural  and  thofe 
which  are  acquired ;  and  he  {peaks  of  the  qualities  of 
capacity  and  thofe  of  completion .  Extenfion  and  figure  in 
general  are  qualities  client  ial  to  all  bodies  5  but  a  parti¬ 
cular  extenfion,  fuch  as  an  inch  or  an  ell ,  and  a  particu¬ 
lar  figure,  fuch  as  a  cule  or  a  fphere ,  are  qualities  acci¬ 
dental  to ‘bodies,  Among  the  natural  qualities  of  glafs 
it  is  one  to  tranfmit  objects  of  vifion  ;  but  to  enlarge 
thefe  objects  is  an  adventitious  or  acquired  quality.  The 
fame  quality  may  be  natural  in  one  fubftanee,  as  attrac¬ 
tion  hi  the  magnet ;  and  acquired  in  another,  as  the 
fame  attraction  in  the  magnetic  bar.  Docility  may  be 
called  a  quality  natural  to  the  mind  of  man,  feienee  an 
acquired  one.  To  underftand  what  he  means  by  quali¬ 
ties  of  capacity  and  completion ,  it  may  be  fufficient  to  ob- 
ferve  that  every  piece  of  iron  has  the  qualities  of  a  ra- 
xor  in  capacity ,  becaufe  it  may  be  converted  into  fleel, 
und  formed  into  a  razor:  when  it  is  fo  formed,  it  lias, 
in  the  language  of  this  fage,  the  quality  of  a  razor  in 
completion „  Among  the  qualities  of  capacity  and  comple¬ 
tion ,  the  mod  important,  and  what  may  lead  to  interefl- 
log  fpeculations,  is  the  reafoning  faculty  of  man.  A 
capacity  of  reafoning  is  effential  to  the  human  mind  5 
but  the  completion  of  this  capacity  or  aBual  reafoning  is 
not,  otherwise  infants  and  perfons  afileep  would  be  ex- 
4  eluded  from  the  human  fpecies. 
h  Tocke^  *^r  ^oc^e  ^a8  puzzled  his  readers,  and  perhaps  him- 
J  fid f,  with  a  quedion  refpefting  the  fpecies  of  an  idiot 

g  ^  or  changeling,  whom  he  pronounces  to  be  fornething 
s  3i  between  a  man  and  a  brute  *.  It  is  not  often  that  we 
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feel  omfelvc8  inclined  to  regret  Locke’s  ignorance  of  Quality, 
Arillotle’s  diftin&ions  ;  but  we  cannot  help  thinking,  11  J 

that  had  the  Britilh  philofopher  attended  to  the  Stagy- 
rite’s  account  of  qualities  in  capacity  and  qualities  in 
completion ,  this  perplexing  quedion  would  never  have 
been  darted.  It  is  judly  observed  in  the  EJfay  on  Hu¬ 
man  Undcrfianding ,  that  of  real  efimees  we  know  no¬ 
thing  :  but  that  every  man  fele&s  a  certain  number  of 
qualities  which  he  has  always  perceived  united  in  certain 
beings  ;  and  forming  thefe  into  one  complex  conception, 
gives  to  this  conception  a  fpecific  name,  which  he  ap¬ 
plies  to  every  being  in  which  he  finds  thofe  qualities  * 
united.  This  is  undoubtedly  the  procefs  of  the  mind  in  Strange 
forming  genera  and  fpecies  ;  and  as  the  excellent  authci  confe- 
refufes  the  name  of  man  to  the  changeling,  it  is  obvious  <lu.ence 
that  the  complex  conception,  to  which  he  gives  that 
name,  mud  imply  rationality  or  the  aBual  exercife  of  rea- 
fon.  But  this  limitation  will  exclude  many  beings  from 
the  fpecies  many  whom  Mr  Locke  certainly  coniidered  as 
men  and  women.  Not  to  mention  infants  and  perfons 
in  found  deep,  how  fhall  we  clafs  thofe  who,  after  ha¬ 
ving  lived  30  or  40  years  in  the  full  exercife  of  reafon, 
have  been  fuddenly  or  by  degrees  deprived  of  it  by  fome 
diforder  in  the  brain  ?  * 

From  Ma rib’ rough’s  eyes  the  dreams  of  dotage  flow; 

And  Swift  expires  a  driveller  and  a  diow. 

Johnson. 

But  were  the  hero  and  the  wit  in  thofe  deplorable  cir- 
cumdances  excluded  from  the  human  fpecies,  and  clafled 
between  men  and  brutes  ?  No  furely  ;  they  were  both, 
acknowledged  to  be  men,  becaufe  they  were  known  to 
have  the  quality  of  reafon  in  what  Aridotle  would  have 
called  capacity.  Their  dotage  and  drivelling  originated 
from  fome  diforder  in  their  bodies,  probably  in  the  le¬ 
gion,  of  the  brain  ;  and  Locke  liimfelf  contends  that  no 
defecd  in  body  is  fufficient  to  degrade  a  perfon  from  the 
rank  of  manhood.  Again,  lunatics  have  the  exercife  of 
reafon,  except  at  new  and  full  moon.  Are  thefe  un¬ 
happy  beings  fometimes  men  and  fometimes  a  fpecies 
by  themfelves  between  men  and  brutes  ? 

It  appears,  therefore,  that  not  the  aBual  exercife  offallacy  oi 
reafon,  but  reafon  incapacity ,  ought  to  be  included  in  Hs  cloc* 
the  complex  conception  to  which  we  give  the  fpecific 
name  of  many  as  fome  of  the  greateft  men  that  ever  lived  the  human 
have  been  during  parts  of  their  lives  deprived  of  the  fpecies. 
power  of  aBual  reafoning .  This,  however,  it  will  be 
laid,  does  not  remove  the  difficulty ;  for  the  occafional 
exercife  of  reafon  in  lunatics,  and  the  great  exertions  of 
it  in  fuch  men  as  Swift  and  Marlborough,  fliow  that 
they  had  it  in  capacity  at  all  times ;  whereas  we  have  no 
evidence  that  changelings  have  even  a  capacity  of  rea- 
foning  at  anytime,  fince  they  never  do  a  rational  a&ion, 
nor  ever  utter  a  fentence  to  the  purpofe.  That  we  have 
no  direB  and  pofitive  evidence  of  the  minds  of  change¬ 
lings  beiiig  capable  of  reafoning,  were  they  fupplied 
with  proper  organs,  mull  be  granted ;  but  the  probabi¬ 
lities  of  their  being  fo  are  many  and  great.  We  know 
by  experience  that  the  a&ual  exercife  of  reafon  may  be 
interrupted  by  an  occafional  and  accidental  preffure  on 
the  brain  :  and  therefore  we  cannot  doubt  but  that  if 
this  prefiure  were  rendered  permanent  by  any  wrong 
configuration  of  the  Ikull  given  to  it  in  the  womb,  or 
in  the  a£t  of  being  born  into  the  world,  an  infant,  with 
a  mind  capable  of  reafoning  by  means  of  proper  organs, 
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Quality  would  by  this  accident  be  rendered,  through  the  whole 
||  of  life,  an  idiot  or  changeling.  That  ldiotifm  is  caufed 
Qi)an2-  by  fuch  accidents,  and  is  not  the  quality  of  an  infenor 
lonf_  mind  occafionally  given  to  a  human  body,  will  at  lead 
"~v  feem  probable  from  the  following  confederations. 

-  It  does  not  appear  that  an  animal  body  can  live  and 
move  bnt  while  it  is  aauated  by  fome  mind  Whence 
then  does  the  unborn  infant  derive  its  mind  f  It  mult 
be  either  immediately  from  God,  or  ex  traduce  from  its 
parents;  but  if  the  mind  of  man  be  immaterial,  it  can¬ 
not  be  ex  traduce .  Now,  as  idiots  are  very  few  in  num¬ 
ber  when  compared  with  the  rational  part  of  the  human 
fpecies,  and -as  God  in  the  government  of  this  world 
3&s  not  by  partial  but  by  general  laws  ;  we  mull  con¬ 
clude  that  the  law  which  he  has  eftablifhed  refpeCting 
the  union  of  mind  and  matter,  is,  that  human  bodies 
fhall  be  animated  with  mind3  endowed  with  a  capacity 
of  reafoning,  and  that  thofe  who  never  exert  this  capa¬ 
city  are  prevented  by  fome  fuch  accident  as  we  have 
afligned. 

For  a  further  account  of  qualities,  why  they,  are  fup- 
pofed  to  inhere  in  fome  fubjeCt,  together  with  the  ufuat 
diftin&ion  between  the  primary  and  fecondary  qualities 
of  matter,  fee  Metaphysics,  Part  II.  Chap.  i. 

Chemical  Qualitjfs,  thofe  qualities  principally  intro¬ 
duced  by  means  of  chemical  experiments,  as  fumigation, 
amalgamation,  cupellation,  volatilization,  precipitation, 
&c. 

Quality,  is  alfo  ufed  for  a  kind  of  title  given  to 
certain  perfons,  in  regard  of  their  territories,  figniories, 
or  other  pretenfions, 

QUANGA,  See  Capra. 

QIJANG-ping-fou,  a  city  in-  China,  is  fituated  in 
the  northern  part  \>f  the  province  of  Pe-tcheli,  between 
the  provinces  of  Chang-tong  and  Ho-nan,  and  has  nine 
cities  of  the  third  clafs  dependent  on  it ;  all  its  plains, 
are  well  watered  by  rivers.  Among  its  temples,  there 
is  one  dedicated  to-  thofe  men  who,  as  the  Chinefe 
pretend,  difeovered  the  fecret  of  rendering  themfelves , 
immortal. 

QUANGSI,  a  province  of  China,  bounded  on  the 
north  by  Koe-Tcheairand  Hu-Quang  ;  on  the  eaft,  by 
Yunan  and  Quantong  ;  on  the  fouth,  by  the  fame  and 
Ton-quin  ;  and  on  the  weft,  by  Yun-nam  It  produces 
great  plenty  of  rice,  being  watered  by  feveral  large  ri¬ 
vers.  The  fouthern  part*  is  a  flat  country,  and  well  cul¬ 
tivated  ;  but  the  northern  is  full  of  mountains  covered 
with  trees.  It  contains  mines  of  all  forts  ;  and  there 
is  a  gold-mine  lately  opened:.  The  capital  town  is 
Quie-ling. 

A  very  Angular  tree*  fays  Grofier*  grows  in  this 
province  ;  inftead  of  pith,  it  contains  a  foft  pulp,  which 
yields  a  kind  of  flour  ;  the  bread  made  of  it  is  faid  to 
be  exceedingly  good.  Befides  paroquets,  hedgehogs, 
porcupines,  and  rhinocerofes,  a  prodigious  number  of 
wild  animals,  curious  birds,  and  uncommon  infers,  are 
found  here. 

This  province  contains  12  villages  of  the  firft  clafs, 
and  80  of  the  fecond  and  third. 

QUANG-tgng,  a  province  of  China,  bounded  on 
the  eail  by  Kiang-fi  and  Fokien  ;  on  the  fouth,  by  the 
ocean  ;  and  on  the  weft,  by  Tonquin.  This  province 
is  diverfined  by  valleys  and  mountains  ;  and  yields  two 
crops  of  corn  in  a  year.  It  abounds  in  gold,  jewels,  filk, 
pearls,  tin,  quickfilver,  fugar,  brafs,  iron,  fteel,  falt- 
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petre,  ebony,  and  feveral  forts  of  odoriferous  wood;  be-  Quamfty, 
Tides  fruits  of  all  forts  proper  to  the  climate.  They  — v— 
have  a  prodigious  number  of  ducks,  whofe  eggs  they 
hatch  in,  ovens ;  and  a  tree,,  whofe  wood  is  remarkably 
hard  and  heavy,  and  thence  called  iron-wood.  The 
mountains  are  covered  with  a  fort  of  offers  which  creep  ? 
along  the  ground,  and  of  which  they  make  bafkets,  hur¬ 
dles,  matts,  and  ropes. 

Although  the  climate  of  this  province  is  warm,  the 
air  is  pure,  and  the  people  are  robuft  and  healthy.  They 
are  very  induftrious ;  and  it  muft  be  allowed  that  they 
poflefs  in  an  eminent  degree  the  talent  of  imitation  :  if 
they  are  only  fliown  any  of  our  European  works,  they 
execute  others  like  them  with  the  moft  furpriftng  exaCt- 
nefs.  This  province  fuffered  much  during  the  civil 
wars ;  but  at  prefent  it  is  one  of  the  moft  flourifhing 
in  the  empire  and,  as  it  is  at  a  great,  diftance  from 
court,  its  government  is  one  of  the  moft  important. 

This  province  is  divided  into  ten  diftriCts,  which  con¬ 
tain  IQ  cities  of  the  firft  clafs,  and  84  of  the  fecondand 
third.  Canton  is  the  capital  town. 


QUANTITY,  as  explained  by  the  great  Englifh  Quantity 
lexicographer,  is  that  property  of  any  tiling  which 
may  be  increafed  or  diminifhed.  This  interpretation  of 
the  word  is  certainly  juft,  and  for  the  purpofes  of  com¬ 
mon  converfation  it  is  fufficiently  determinate  ;  but  the 
man  of  fcience  may  expeCt  to  find  in  a  work  like  ours 
a  definition  of  the  thing  fignified.  This,  however,  can¬ 
not  be  given  him.  A  logical  definition  conlifts  of  the 
genus  under  which  the  thing  defined  is  ranked,  and  the 
fpecific  difference  (fee  Logic,  n°  20,  &c.)  ;  but  quanti¬ 
ty  is  ranked  under  no  genus.  In  that  fchool  where 
fuch  definitions  were  moft  valued,  it  was  confidered  as 
one  of  the  ten  categories ,-  or  general' conceptions,  under 
which  all  the  objc&s  of  human  apprehenfion  were  muf- 
tered,  likefoldiers  in  an  army  (fee  Category  and  Phi¬ 
losophy,  n?  22.)-  On  this  account,  even  Ariftotle 
himfelf,  who  delighted  in  definitions,  and  was  not  eafi- 
ly  deterred  from  a  favourite  purfuit,  could  not  confift-  a 
ently  with  his  own  rules  attempt  to  define  quantity.  He 
characterizes  it,  however,  in  feveral  parts  of  his  works  ;  Ariftotle. 
and  particularly  in  the  1 5th  chapter  of  the  4th  book  of 
his  metaphyfics,  where  he  gives  the  following  account 
of  the  three  firft  categories  :  T«u7«  ya^yoy  jjuoc  »  oucnam 
o'ftotct  y  uv  »'  yroiohc  i<rct  <T£,wv  to  -recrov  tv.  «  Things  are 
the  fame>  of  which  the  substance  is  one  ;  Jim'tlar ,  of 
which  the  quality  is  one;  equal ,  of  which  the  quan¬ 
tity  is  one.  Again,  he  tells  us*,  that  the  chief  charac-* 
teriftic  of  quantity  is,  that  it  may  be  denominated  equal%\£  C  U 
and  unequal . 

That  any  man  can  become  wifer  by  reading  fuch  de- 
feriptions  as  thefe,  none  but  an  idolater  of  Ariftotle 
will  fuppofe.  There  is*  indeed,  no  periphrafis  by 
which  we  can  explain  what  is  meant  by  quantity  to 
thofe  who  have  not  previoufly  formed  fuch  a  notion. — 

All  that  can  be  done  by  making  the  attempt  is  only  to' 
fettk  language,  by  ftating  exaCtly  the  cafes  in  which., 
we  ufe  this  word  in  the  greateft  conformity  to  general 
ciiftom  ;  for  there  is  a  laxnefs  or  carelefsnefs  of  expref- 
fion  in  the  language  of  moft  men*  and  our  notions  arc 
frequently  communicated  by  fpeech  in  a  way  by  no*- 
means  precife  ;  fo  that  it  is  often  a  great  chance  that 
the  notions  excited  in  the  mind  of  the''  hearer  are  not 
exa&  counterparts  of  thofe  in  the  mind  of  the 
fpeaker. 

Tke 
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Qnant.ty.  The  underftan  dings  of  men  differ  in  nothing  more  kind,  that  the  ereatnefs  of  -i  fivnm 
remarkably  than  in  their  power  of  abftraftion,  and  of  — -  -  *  P-  -  -  °  d  fiW)U1 

rapidly  forming  conceptions  fo  general  and  fimple  as 
n°u-  J°  ^  c*°£?et*  diflinguifhing  circumftances, 
which  may  be  different  in  different  minds  while  uttering 
and  hearing  the  fame  words  4,  and  it  is  of  great  confe- 
quence  to  a  man  of  fcientifc  habits,  either  to  cultivate, 
it  poffible,  this  talent,  or  to  fuperfede  its  life,  by  ftudi- 
ou  y  forming  to  himfelf  notions  of  the  mod  important 


0  -  w.  -  —  ™  is  in  the  direct  Quantity* 

compound  ratio  of  the  fervice  performed  and  the  dig- 
mty  of  the  performer,  and  the  inverfe  ratio  of  the  me-llru.i  • 
nt  and  rank  of  the  receiver ;  that  the  value  of  a  cha-;^, 
rafter  is  in  the  compound  ratio  of  the  talents  and  virtue,  introduced 
etc. ;  and  he  has  delivered  a  number  of  formal  propo-^nt°  othe^ 
litions  on  the  moft  interefting  queftions  in  morals,  couch- fubjedls. 
ed  111  this  mathematical  language,  and  even  expieffed  by 
algebraic  formulae.  But  this  is  mere  play,  and  conveys 
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faTTbfoaftion8  7"  COntemPktiwi>  -ftruftion.  We  undertiand  the  STdwy 

LLlu.raau'°n  °f  eV^  th,nS  extraneous.  His  Ian-  tain  „0  abfurdity •  and  in  as  far  as  they  have  a  Sc, we 
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guage  by  this^  means  becomes  doubly  inftruftive  by  its 
extreme  precifion  ;  and  he  will  even  judge  with  greater 
certainty  of  notions  intended  to  be  communicated  by 
the  more  flovenly  language  of  another  perfon. 

We  cannot  fay  that  there  is  much  ambiguity  in  the 
general  ufe  of  the  term  quantity  ;  But  here,  as  in  all 
other  cafes,  a  love  of  refinement*  of  novelty,  and  fre¬ 
quently  of  vanity,  and  the  wifti  of  appearing  ingenious 

Tdr°rinma1,  haVC  made  mcn  ta^e  '^vantage  of  even 
the  Imall  latitude  with  which  the  carelefs  ufe  of  the 
word  will  furmfh  them,  to  amufe  themfelves  and  the 
public  by^ giving  the  appearance  of  fcience  to  empty 
3  founds.  r  3 

Thciubje&  Mathematics  13  undoubtedly  employed  in  difeovering 

puticai  rea-  ^  ftatmS  many  relations  of  quantity  ;  and  it  is  in  this 
category  alone  that  any  thing  is  contemplated  by  the 
mathematician,  whether  in  geometry,  arithmetic,  or  al¬ 
gebra.  Hence  mathematics  has  been  called  the  fcience 
of  quantity.  The  iimpheity  of  the  obje£  of  the  ma¬ 
thematician’s  contemplation,  and  the  unparalleled  di- 
Kinftnefs  with  which  he  can  perceive  its  modifications, 
have  enabled  him  to  erect  a  body  of  fcience,  eminent 
not  only  for  its  certainty,  but  alfo  for  the  great  length 
to  which  he  can  carry  his  rcafonings-  without  danger  of 
error  ;  and  the  intimate  connection  which  this  fcience 
has  with  the  arts  of  life,  and  the  important  fervices 
which  it  has  performed,  have  procured  it  a  moft  refpeft- 
able  place  in  the  circle  of  the.fcienc.es.  Ingenious  men 
aave  availed  themfelves  of  this  pre-eminence  of  mathe¬ 
matics,  and  have  endeavoured  to  procure  refped  for 
their  difquifitions  on  other  fubjefts,  by  prefenting  them 
to  the  public  as  branches  of  mathematical  fcience,  and 
therefore  fufceptible  of  that  accuracy  and  certainty 
which  are  its  peculiar  boaft.  Our  moral  affeftions,  our 
femations,  our  intelleftual  powers,  are  all  fufceptible  of 
augmentation  and  diminution,  are  conceivable  as  greater 
and  lefs  when  ftated  together,  and. are  familiarly  fpoken 
of  as  admitting  of  degrees  of  comparifon.  We  are- 
perfeftly  well  underftood  when  we  fay  that  one  pain, 
heat,  grief,  kindnefs,  is  greater  than  another;  and  as 
this  is  the  diitinguifhing  charafteriftic  of  quantity,  and 
as  quantity  is  the  fubjeft  of  mathematical  difeuffion,  we 
fuppofe  that  thefe  fubjefts  may  be  treated  mathemati¬ 
cally.  Accordingly,  a  very  celebrated  and  excellent 
-Dr  Atffl.philofopher*  has  faid,  among  many  things  of  the  fame 
nutdjin- 
[on* 


believe  the  propofitions  to  be  true-  But  they  give  no 
greater  precifion  to  our  fentiments  than  the  more  ufua! 
exprelfions  would  do.  If  we  attend  clofely  to  the' 
meaning  of  any  one  of  fuch  propofitions,  we  fhall  find 
that  it  only  expreffes  fome  vague  and  indiftinft  notions 
of  degrees  of  thofe  emotions,  fentiments,  or  qualities- 
which  would  be  juft  as  well  conceived  by  means  of  the 
exprelfions  of  ordinary.language ;  and  that  it  is  only  by 
a  iort  of  analogy  or  refemblance  that  this  mathematical 
language  conveys  any  notions  whatever  of  the  fubjefts.  • 

1  he  objeft  of  contemplation  to  the  mathematician  is  The  raa- 
not  whatever  is  fufceptible  of  greater  and  lefs,  but  whatthemati- 
is  meaiurable  ;  and  mathematics  is  not  the  fcience  of  C1*an  con~ 
magnitude,  in  its  moft  abftra&ed  and  general  accepta-  *e™P,ate9 
tion,  but  of  magnitude  which  can  be  meafured. 

1,1  ee,’ 1  science  of  measure,  and  whatever  igwemea. 
treated  in  the  way  of  menfuration  is  treated  mathema-furabIe* 
tically.  Now,  in  the  difeourfe  of  ordinary  life  and 
ordinary  men,  many  things  are  called  quantities  which 
we  cannot  or  do  not  meafure.  This  is  the  cafe  in  the 
inftances  already  given  of  the  affeftions  of  the  mind, 
pleafure,  pain,  beauty,  wifdom,  honour,  &c.  We  do 
not  fay  that  they  are  incapable  of  meafure  ;  but  we 
have  not  yet  been  able  to.  meafure  them,  nor  do  we  • 
think  of  meafunng  them  when  we  fpeak  rationally  and 
ufefully  about  them.  We  therefore  do  not  confider 
them  mathematically  ;  nor  can  we  introduce  mathema¬ 
tical  precifion  into  our  difeuffions  of  thefe  fubjefts  till 
we  can,  and  aftually  do,  meafure  them.  Perfons  who 
are  precife  in  their  expreffion  will  even  avoid  fuch  phrafes 
on  thefe  fubjefts  as  fuppofe,  or  ftriftly  exprefs,  fuch 
meafurement.  We  fhould  be  much  embarraffed  how  to 
anfwer^  the  queftion,  How  much  pain  does  the  tooth¬ 
ache  give- you  juft  now ;  and  how  much  is  it  eafier  fince 
yefterday  ?  Yet  the  anfwer  (if  we  had  a  meafure)' 
would  be  as  eafy  as  to  the  queftion.  How  many  guineas 
did  you  win  at  cards  ?  or  how  much  land  have  you 
bought  ?  Nay,  though  we  fay  familiarly,  «  I  know- 
well  how  much  fuch  a  misfortune  would  affeft  you,” 
and  are  underftood  when  we  fay  it,  it  would  be  aukward 
language  to  fay,  ‘‘  I  know  well  the  quantity  of  your 
grief.”  It  is  in  vain,  therefore,  to  expeft  mathematical 
precifion  in  our  difeourfe  or  conceptions  of  quantities  in 
the  moft  abftrafted  fenfe.  Such  precifion  is  confined 
to  quantity  which  may  be  and  is  meafured  (a).  It  is 

only 


(a)To  talk  intelligibly  of  the  quantity  of  a  pain,  we  ffiould  have  fome  ftandard  by  which  to  meafure  it  • 
WeUalce“d»  that  aU  men,  when  talking  of  it,  ihould  mean  the  fame^hing.- 
Aev  eT  fiH°Ud  f]|  able  t0  comPare  other  degrees  of  pain  with  this,  fo  as  to  perceive  diftinftly,  not  only  whither 
a  tenth.C  /te^faU  ftl°rt  °f  but  ^  how  mucb>  or  10  what  Proponion  j  whether  by  an  half,  or  l  fifth,  pt 
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6 

Me&furing 

explained. 


are  fu'fccptible  of  mcafure,  and  what  are  not. 

What  is  meafuring  !  It  is  one  of  thefe  two  things .  It 


either  finding  out  fome  known  magnitude  of  the  thi  g 
meafured,  which  we  can  demonftrate  to  be  equal  to  it, 
or  to  find  a  known  magnitude  of  it,  which  being  ta¬ 
ken  fo  many  times  (hall  be  equal  to  it.  The  geometer 
meafures  the  contents  of  a  parabolic  fpace  when  he  ex¬ 
hibits  a  parallelogram  of  known  dimenfions,  and  demon- 
grates  that  this  parallelogram  is  equal  to  the  parabolic 
fpace.  lu  like  manner,  he  meafurcs  the  folid  contents 
of  an  infinitely  extended  hyperbolic  fpindle,  when  he 
exhibits  a  cone  of  known  dimenfions,  and  demonftrates 
that  three  of  tliefe  cones  are  equal  to  the  fpindle- 


that  is,  we  cannot  in  imagination  make  this  applieataiea  Qsi»tl( 
of  one  figure  to  another  5  and  we  prefume  to  fay,  that, 
if  the  elements  of  geometry  cannot  be  demonftrated  m  <• 
fome  other  way,  the  fcience  has  not  that  title  to  pure,  ab- 
flradf,  and  infallible  knowledge,  which  is  ufually  allowed 
it.  We  cannot  fuppofe  one  of  the  triangles  lifted  and  laid 
on  the  other,  without  fuppofing  it  fomething  different 
from  a  triangle  in  abJlraBo.  The  individuality  of  fuch 
a  triangle  coniifta  folely  in  its  being  in  the  precife  place 
where  it  is,  and  in  occupying  that  portion  of  fpace. 

If  wc  could  diftinftly  conceive  otherwife,  we  fhould 
perceive  that,  when  we  have  lifted  the  triangle  from  its 
place,  and  applied  it  to  the  other,  it  is  gone  from  ita 
former  place,  and  that  there  is  no  longer  a  triangle 
there.  This  is  inconceivable,  and  fpace  has  always  been 
acknowledged  to  be  immoveable.  There  is  therefore 
fome  logical  defect  in  Euclid's  demonftratiou.  We  ap- 


that  three  of  tliefe  cones  are  equa1  to  the  P«  h  f  that  he  is  labouring  to  demonftrate,  or  rather 

In  this  procefs.it  will  be  found  that  1 he  adually  a  fimpk  apprehe°fl0n.  This  indeed  is  the 

divides  the  quantity  to  be  mea[uied_“  Ju r  lln  utmoft  that  can  be  done  in  any  demonftration  (fee  Me- 

tap  h  y  $  ics,  n°  82.):  but  the  mode  by  which  he  guides 
the  mind  to  the  apprehenfion  of  the  truth  of  his  fourth 
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it  coniills,  and  Hates  thefe  pails  as  aftually  making  up 
the  quantity,  fpecifying  each,  and  afiigning  its  boun¬ 
daries.  He  goes  on  with  it,  piece  by  piece,  demon- 
ftrating  the  refpeftive  equalities  as  he  goes  along,  till  he 
has  exhaufted  the  figure,  or  confidered  all  its  parts.— 
When  he  meafures  by  means  of  a  fubmultiple,  as  when 
he  lhows  the  furface  of  a  fphere  to  be  equal  to  four  of 
its  great  circles,  he  flops,  after  having  demonftrated  the 
equality  of  one  of  thefe  circles  to  one  part  of  the  fur- 
face  :  then  he  demonflrates  that  there  are  other  three 
parts,  each  of  which  is  precisely  equal  to  the  one  lie 
has  minutely  confidered.  In  this  part  of  the  procefs 
he  exprefsly  affigns  the  whole  furface  into  its  diftinA 
portions,  of  which  he  demonflrates  the  equality. 

But  there  is  another  kind  of  geometrical  measure¬ 
ment  which  proceeds  on  a  very  different  principle. 
rjThe  geometer  conceives  a  certain  individual  portion 
of  his  figure,  whether  line,  angle,  furface,  or  folid,  as 


propofition  is  not  confident  either  with  pure  mathe¬ 
matics  or  with  the  laws  of  corporeal  nature.  The  real 
procefs,  as  laid  down  by  him,  Teems  to  be  this.  We 
fuppofe  fomething  different  from  the  abftra£t  triangle  * 
fome  thing  that,  in  conjun&ion  with  other  properties, 
has  the  property  of  being  triangular,  with  certain  dw 
menfions  of  two  of  its  Tides  and  the  included  angle.  It 
has  avowedly  another  property,  not  effential  to,  and 
not  contained  in,  the  abftratft  notion  of  a  triangle,  viz. 
mobility.  We  alfo  fuppofe  it  permanent  in  fhape  and 
dimenfions,  or  that  although,  during  its  motion,  it  does 
not  occupy  the  fame  fpace,  it  continues,  and  all  its  parts, 
to  occupy  an  equal  fpace .  In  fhort,  our  conception  is 
very  mixed,  and  does  not  perceptibly  differ  from  our 
conception  of  a  triangular  piece  of  matter,  where  the 


irrace,  or  1011a,  as  . —  f.*  .. 

known  in  refpeft  to  its  dimenfions.  He  conceives  this  triangle  is  not  the  fubjeft,  but  an.  adjunct,  a  quality, 
to  be  lifted  from  its  place,  and  again  laid  down  on  the  And  when  we  fuppofe  the  application  made,  we  are  not 
-J-  :  •  „  ^nnal  tn  the  in  ■  fa&  fuppofiriff  two  abilrad  triangles  to  coincide. 


adjoining  part  of  the  figure,  and  that  it  is  equal  to  the 
part  which  it  now  covers ;  and  therefore  that  this  part 
together  with  the  firft  is  double  of  the  firft :  he  lifts  it 
again,  and  lays  it  down  on  the  next  adjoining  part, 
and  affirms  that  this,  added  to  the  two  former,  make 
lip  a  quantity  triple  of  the  firft.  He  goes  on  in  this 
way,  making  fimilar  inferences,  till  he  can  demonftrate 
that  he  has  in  this  manner  covered  the  whole  figure  by 
twenty  applications,  and  that  his  moveable  figure  will 
cover  no  more;  and  he  affirms  that  the  figure  is  twenty 
times  the  part  employed. 

This  mode  is  precifely  fimilar  to  the  manner  of  prac¬ 
tical  meafurement  in  common  life :  we  apply  a  foot-rule 
fuCceffively  to  two  lines,  and  find  that  30  applications 
^  exhauft  the  one,  while  it  requires  35  to  exhauft  the 

Euclid’s  other.  We  fay,  therefore,  that  the  one  line  is  30  and 

fourth  pro-  the  other  35  feet  long ;  and  that  thefe  two  lines  are  to 

portion.  each  other  in  the  ratio  of  30  to  35.  Having  meafured 

two  fhorter  lines  by  a  fimilar  application  of  a  |lick  of 
an  inch  long  30  times  to  the  one  and  35  timeS  to  the 
other,  we  fay  that  the  ratio  of  the  two  firft  lines  is  the 
fame  with  that  of  the  two  laft.  Euclid  has  taken  this 
method  of  demonftrating  the  fourth  propofition  of  the 
firft  book  of  his  celebrated  elements. 

But  all  this  procefs  isa  fi&ioM  of  the  mind,  and  it  is 
the  fiction  of  an  impoffibikty.  It  is  even  inconceivable, 


in  fa6l  fuppofing  two  abftraCl  triangles  to  coincide. 
This  we  cannot  do  with  any  thing  like  diftio&nefs;  for 
our  diftin<ft  conception  now  is,  not  that  of  two  triangles 
coinciding,  but  of  one  triangle  being  now  exactly  occu¬ 
pied  by  that  moveable  thing  which  formerly  occupied 
the  other.  In  fhort,  it  is  a  vulgar  meafurement,  reftri£l- 
ed  by  fuppofitions  which  are  inadmiffible  in  all  a&ual 
meafurements  in  the  prefent  univerfc,  in  which  no  move- 
able  material  thing  is  known  to  be  permanent,  either 
in  fiiape  or  magnitude. 

This  is  an  undeniable  confequence  of  the  principle  - 
of  univerfal  gravitation,  and  the  comprcffibility  of  every 
kind  of  tangible  matter  with  which  we  are  acquainted. 
Remove  the  brafs  rule  but  one  inch  from  its  place  % 
its  gravitation  to  the  earth  and  to  the  reft  of  the  uni- 
verfe  is  immediately  changed,  and  its  dimenfions  change 
of  confequence.  A  change  of  temperature  will  produce 
a  fimilar  eifeA ;  and  this  is  attended  to  and  confidered 
in  all  nice  menfurations.  We  do  the  beft  we  can  to  afture 
ourfelves  that  our  rule  always  occupies  a  fenfibly  equal 
fpace  ;  and  we  muft  be  contented  with  chances  of  error 
which  we  can  neither  perceive  nor  remove. 

We  might  (were  this  a  proper  place)  take  notice  of 
fome  other  logical  defers  in  the  reafoning  of  this  cele¬ 
brated  propofition :  but  they  are  befide  our  prefent 
purpofe  of  explaining  the  different  modes  of  mathemad- 
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cd  menfurement,  with  the  view  of  difeovering  that  cir- 
cnmftance  in  which  they  all  agree,  and  which  (if  the 
only  one)  muft  therefore  be  the  chara&eriftiq  of  men- 
furation. 

We  think  that  die  only  circumftance  in  which  all 
modes  of  menfuration  agree,  or  the  only  notion  that  is 
found  in  them  all,  is,  that  the  quantity  is  conceived  as 
confiding  of  parts,  diftinguifhable  from  each  other,  and 
feparated  by  affignable  boundaries ;  fo  that  they  are  at 
once  conceived  feparately  and  jointly.  We  Tenture  to 
aflert  that  no  quantity  is  dire<ftly  meafured  which  we 
cannot  conceive  in  this  way,  and  that  fuch  quantities 
only  are  the  immediate  objects  of  mathematical  contem¬ 
plation,  and  fhonld  be  dillinguifhed  by  a  generic  name. 
Let  them  be  called  Mathematical  quantities. 
Extension,  Duration,  Number,  and  Proportion, 
have  this  chara&eriftic,  and  they  are  the  only  quantities 
which  have  it.  Any  perfon  will  be  convinced  of  the 
firft  afTertion  by  attending  to  his  own  thoughts  when 
contemplating  thefe  notions.  He  will  find  that  he  con¬ 
ceives  every  one  ef  them  as  made  up  of  its  own  parts, 
which  are  diftinguifhable  from  each  other,  and  have 
aflignable  boundaries,  and  that  it  is  only  in  confequence 
of  involving  this  conception  that  they  can  be  added  to 
or  fubtradled  from  each  other ;  that  they  can  be  multi¬ 
plied,  divided,  and  conceived  in  any  proportion  to  each 
other. 

He  may  perhaps  find  confiderabie  difficulty  in  ac¬ 
quiring  perfe6tly  diftindt  notions  of  the  menl'urability, 
and  the  accuracy  of  the  modes  of  menfuration.  He 
will  find  that  the  way  in  which  he  meafures  duration  is 
very  fimilar  to  that  in  which  he  meafures  fpace  or  ex- 
teniion.  He  does  not  know,  or  does  not  attend  to,  any 
thing  which  hinders  the  brafs  foot-rule  in  his  hand  from 
continuing  to  occupy  equal  fpaces  during  his  ufe  of  it, 
in  meafuring  the  diitance  of  two  bodies.  In  like  man¬ 
ner  he  felefts  an  event  which  nature  or  art  can  repeat 
continually,  and  in  which  the  circumftances  which  con¬ 
tribute  to  its  accomplishment  are  invariably  the  fame, 
or  their  variations  and  their  effe&s  are  infenfible.  He 
concludes  that  it  will  always  occupy  an  equal  portion 
of  time  for  its  accomphfhmcnt,  or  always  laid  an  equal 
time.  Then,  obferving  that,  during  the  event  whofe 
duration  he  wiffies  to  meafure,  this  ftandard  event  is  ac- 
complifhed  29*  times,  and  that  it  is  repeated  365^ 
times  during  the  accomplifhment  of  another  event, 
he  affirms  that  the  durations  of  thefe  are  in  the  ratio 
of  29I  to  3651.  It  is  thus  (and  with  the  fame  logical 
defedl  as  in  the  meafuring  a  line  by  a  brafs  rod)  that 
the  aftronomer  meafures  the  celeflial  revolutions  by 
means  of  the  rotation  of  the  earth  round  its  axis,  or 
by  the  vibrations  of  a  pendulum. 

We  are  indebted  for  moft  of  the  preceding  obferva- 
tions  to  Dr  Reid,  the  celebrated  author  of  the  Inquiry 
into  theHuman  Mind  on  the  Principles  of  CommonSenfe, 
and  of  the  Effays  on  the  intelle&ual  and  a&ive  Powers 
of  Man.  He  has  publifhed  a  difiertation  on  this  fubjedl 
in  the  45th  volume  of  the  Philofophical  Tranfaftions, 
n°  489,  which  we  recommend  to  our  philofophical 
readers  as  a  performance  eminent  for  precifion  and 
acutcnefs.  If  we  prcfnme  to  differ  from  him  in  any 
trivial  circumftance,  it  is  with  that  deference  and  re- 
fpedt  which  is  due  to  his  talents  and  his  worth. 

Dr  Reid  juftly  obferves,  that  as  nothing  has  propor¬ 
tion  which  lias  not  either  extenfion,  duration,  or  num- 
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ber,  the  chara&et*  of  mathematical  quantity  nmy  be  Qvamky* 
reftridfed  to  thefe  three.  *  He  calls  them  proper  quart- 
tlties,  and  all  others  he  calls  improper.  We  believe 
that,  in  the  utmoft  precifion  of  the  Englifh  language, 
this  denomination  is  very  ap^ofite,  and  that  the  word 
quantity,  derived  from  quantum ,  always  fuppofes  mca- 
furement :  But  the  word  is  frequently  ufed  in  cafes  Other 
where  its  original  is  not  kept  in  view,  and  we  ufe  other  quantities 
words  as  fynonymous  with  it,  when  all  menfuration, 
whether  poffible  or  not,  is  out  of  our  thoughts,  Ac-  fidereVmil 
cording  to  pradtice,  therefore,  the  jar  et  norma  loquendt ,  thematicaU 
there  feems  to  be  no  impropriety  in  giving  this  namely* 
in  our  language  at  leaf!,  to  whatever  can  be  conceived 
as  great  or  little.  There  is  no  impropriety  in  faying 
that  the  pain  occafioned  by  the  ftone  is  greater  than 
that  of  the  toothache  ;  and  when  we  fearcli  for  the  ca¬ 
tegory  to  which  the  afTertion  may  be  referred,  we  can¬ 
not  find  any  other  than  quantity.  We  may  be  allow¬ 
ed  therefore  to  fay,  with  almofl  alt  our  fcientific  coun¬ 
trymen,  that  ever)'  thing  is  conceivable  in  refpedk  of 
quantity  which  we  can  think  or  fpeak  of  as  greater  and 
lefs  ;  and  thai  this  notion  is  the  charadterillic'of  quan¬ 
tity  as  a  genus,  while  meafureablenefs  Is*  the  charafte- 
riftic  of  mathematical  quantity  as  a  fpeciee. 

But  do  wc  not  meafure  many  quantities,  and  confi- 
der  them  mathematically,  which  have  not  this  charadlc- 
riftic  of  being  made  up  of  their  own  diftinguifhable 
parts  ?  What  elfe  is  the  employment  of  the  mechani¬ 
cian,  when  fpealcing  of  velocities,  forces,  attradlions, 
repullions,  magnetic  influence,  chemical  affinity,  &c. 

&c.  ?  Are  not  thefe  mathematical  fcicnces  ?  And  if  the 
precifion  and  certainty  of  mathematics  arife  from  the 
nature  of  their  fpecific  objedl,  are  not  all  the  claims 
of  the  mechanician  and  phyfical  aftronomer  ill-founded 
pretenfions  ?  Thefe  queftions  require  and  deferve  a  feri- 
ous  anfwer.  yr 

It  is  moft  certain  that  we  confider  the  notions  which  Velocity, 
are  exprefied  by  thefe  terms  velocity,  force,  denfity,  and  fo!'ce> deIU 
the  like,  as  fufceptible  of  meafure,  and  we  confider  them  mXfured 
mathematically, 

t  Some  of  thefe  terms  are  nothing  but  names  for  rela¬ 
tions  of  meafurable  quantity,  and  only  require  a  little 
reflection  to  fhow  themfelves  fuch.  Velocity  is  one 
of  thefe.  It  is  only  a  name  expreffing  a  relation  be¬ 
tween  the  fpace  described  by  a  moving  body  and  the 
time  which  elapfes  during  its  defeription.  Certain  mo¬ 
derate  rates  of  motion  are  familiar  to  us.  What  great¬ 
ly  exceeds  this,  fuch  as  the  flight  of  a  bird  when  com¬ 
pared  with  our  walking,  excites  our  attention,  and  this 
excefs  gets  a  name.  A.  motion  not  fo  rapid  as  we  arc 
familiar  with,  or  as  we  wiffi,  alfo  gets  a  name  becaufc 
in  this  the  excefs  or  defedl  may  intereft  us.  We  wifti 
for  the  flight  of  the  hawk  ;  we  chide  the  tardy  pace  of 
onr  meflenger  :  but  it  is  icientifc  curiofity  which  firft 
confiders  this  relation  as  a  fipa^ate  cbjeCt  of  contempla¬ 
tion,  and  the  philofopher  mull  have  a  name  for  it.  He 
has  not  formed  a  new  one,  but  makes  ufe  of  a  word  of 
common  language,  whofe  natural  meaning  is  the  combi¬ 
nation  of  a  great  fpace  with  a  fhort  time.  Having 
once  appropriated  it,  in  his  fcientific  vocabulary,  to  thi® 
very  general  ufe,  it  lofes  with  him  its  true  fignification. 

Tardity  would  have  done  juft  as  well,  though  its  true 
meaning  is  diametrically  oppofite ;  and  there  is  no  great¬ 
er  impropriety  in  faying  the  tardity  of  a  cannon  bullet 
than  in  faying  the  velocity  of  the  hour-hand  of  a  watch. 

Velocity 


r 
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fatuity.  Velocity  is  a  qifality  or  affe&ion  of  motion,  the  notion 

' - V - of  which  includes  the  notions  of  fpace  and  duration 

/two  mathematical  quantities),  and  no  other.  It  does 
not  therefore  exprefs  a  mathematical  quantity  ltfelf,  but 
a  relation,  a  combination  of  two  mathematical  quanti¬ 
ties  of  different  kinds ;  and  as  it  is  meafurable.  in  the 
quantities  fo  combined,  its  meafurc  muff  be  a  unit  of  its 
own  kind,  that  is,  an  unit  of  fpace  as  combined  with  an 

unit  of  time.  ,  ,  .  ...  r 

Density  is  another  word  of  the  fame  kind,  expedi¬ 
ting  a  combination  of  fpace  with  number.  Dcnfa  arbores 
means  trees  (landing  at  a  fmall  diflance  fiom  each  other; 
luid  the  word  is  ufed  in  the  fame  fenfe  when  we  fay  that 
quickfilver  is  denfer  than  water.  The  expreffion  al¬ 
ways  fuggefls  to  the  reflediug  mind  the  notions  of  par¬ 
ticles  and  their  difLances.  W e  are  indeed  fo  habituated 
to  complicated* views  of  things,  that  we  can  fee  remote 
connections  with  aflonifhing  rapidity  ;  and  a  very  few 
circumftances  are  fufficient  for  leading  forward  the  mind 
in  a  train  of  invefligation.  Common  difeourfe  is  a  moil 
wonderful  inftance  of  this.  3t  is  in  this  way  that  we 
•fay,  that  we  found  by  weighing  them  that  inflammable 
air  had  not  the  fixth  part  of  the  denfity  of  common  air. 
Suppofmg  all  matter  to  coniift  of  equal  atoms  equally 
heavy,  .a  nd  knowing  that  the  weight  of  a  bladder  of  air 
is  the  fum  of  the  .weights  of  all  the  atoms,  and  alfo 
knowing  that  the  vicinity  of  the  atoms  is  in  a  certain 
proportion  of  the  number  contained  in  a  given  bulk,  we 
affirm  that  common  air  is  more  than  fix  times  denfer 
than  inflammable  air ;  but  this  rapid  decifion  is  entirely 
the  effed  of  habit,  which  makes  us  familiar  with  cer¬ 
tain  groups  of  conceptions,  and  we  inftantaneoufly  di- 
ilinguifh  them  from  others,  and  thus  think  and  difeourfe 
rationally.  The  Latin  language  employs  the  word  fre¬ 
quent  to  exprefs  both  the  combination  of  fpace  and  num¬ 
ber,  and  that  of  time  and  number. 

There  are  perhaps  a  few  more  words  which  exprefs 
combinations  of  mathematical  quantities  of  different 
kinds;  and  the  correfponding  ideas  or  notions  are  there¬ 
fore  proper  and  immediate  fubjeds  of  mathematical  dif- 
cufllon  :  But  there  are  many  words  which  are  expref- 
five  of  things,  or  at  Icafl  cf  notions,  to  which  this  way 
of  confidering  them  will  not  apply.  All  thofe  affec¬ 
tions  or  qualities  of  external  bodies,  by  which  they  are 
conceived  to  ad  on  each  other,  are  ©f  this  kind  :  Im¬ 
pulsive  FORCE,  WEIGHT,  CEKTRI P ETAL  AND  CENTRI¬ 
FUGAL  FORCE,  M  AGNET1CAL,  ELECTRICAL,  CHEMI¬ 
CAL  attractions  and  repulsions;  in  fhoit,  all  that 
we  confider  as  the  immediate  caufes  of  natural  pheno¬ 
mena.  Thefe  we  familiarly  meafurc,  and  confider  ma¬ 
thematically. 

forces mea.  What  was  faid  on  this  fubjed  in  the  article  Physics 

fured  in  the  will  give  us  clear  conceptions  of  this  procefs  of  the 

phenome-  .mind.  Thefe  forces  or  caufes  are  not  immediate  ob¬ 
jeds  of  contemplation,  and  are  known  only  by  and  in 
the  phenomena  which  we  confider  as  their  effects.  The 
‘•phenomenon  is  not  only  the  indication  of  the  agency 
of  any  caufe,  and  the  charaderiflic  of  its  kind,  but  the 
meafure  of  its  degree.  The  neceffary  circumflances  in 
this  train  of  human  thought  are,  ill,  The  notion  of  the 
force  as  fometliing  fufceptible  of  augmentation  and  di¬ 
minution.  2d,  The  notion  of  an  infeparable  connedion 
of  the  force  with  the  effed  produced,  aud  of  every  de¬ 
gree  of  the  one  with  a  correfponding  degree  of  the  other. 
Trom  thefe  is  formed  .the  notion  that  the  phenomenon 
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or  effed  is  the  proper  meafure  of  the  fovefc  or  caufes 
All  this  is  flridly  logical. 

But  when  we  are  confidering  thefe  fubjeds  mathe¬ 
matically,  the  immediate  objeds  of  our  contemplation 
are  not  the  forces  whidi  we  are  thus.  ■  treeing.  It  is 
not  their  relations  which  we  perceive,  and  which  we 
combine  with  fuch  complication  of  circumflances  and 
certainty  of  inference  as  are  unknown  in  all  other  feien- 
-ces  :  by  no  means  ;  they  are  the  phenomena  only,  which 
are  fubjeds  of  purely  mathematical  difeuflion.  They 
are  motions,  which  involve  only  the  notions  of  fpace 
and  time;  and  when  we  have  fmffhed  an  accurate  ma¬ 
thematical  invefligation,  and  make  our  affirmation  com 
cerning  the  forces,  we  are  certain  of  its  truth,  becaufe 
we  fuppofe  the  forces  to  have  the  proportions  and  rela¬ 
tions,  and  no  other,  which  we  obferve  in  the  pheno¬ 
mena.  Thus,  after  having  demonflrated,  by  the  geo¬ 
metrical  comparifon  of  the  lines  and  angles  and  fur- 
faces  of  an  eilipfe,  that  the  momentary  defledion  of 
the  moon  from  the  tangent  of  her  orbit  is  the  3600th 
part  of  the  fimultaneous  defledion  of  a  hone  from  the 
tangent  of  its  parabolic  path,  Newton  affirms,  that 
the  force  by  which  a  particle  of  the  moon  is  retained 
in  her  orbit  is  the  3600th  part  of  the  weight  of  a  par¬ 
ticle  of  the  flone  ;  and  having  farther  fhown,  from  fad 
and  obfervation,  that  thefe  momentary  dehedions  are 
Inverfely  as  the  fquares  of  the  diflances  from  the  centre 
of  the  earth,  he  affirms,  that  all  this  is  produced  by  a 
force  which  varies  its  intenfity  in  this  manner. 

Now  all  this  invefligation  proceeds  on  the  two  fuppo- 
fitions  mentioned  above,  and  the  meafures  of  the  forces 
are  in  fad  the  meafures  of  the  phenomena.  The  whole 
of  phyfical  aflronomy,  and  indeed  the  whole  of  mecha¬ 
nical  philofophy,  might  be  taught  and  underflood, 
without  ever  introducing  the  word  force,  or  the  notion 
which  it  is  fuppofed  to  exprefs :  for  our  mathematical 
reafonings  are  really  about  the  phenomena,  which  art 
fubjeds  purely  mathematical. 

The  precifion,  therefore,  that  we  prefume  to  affirm 
to  attend  thefe  inve (ligations,  arifes  entirely  from  the 
meafurable  nature  of  the  quantities  which  are  the  real 
objeds  of  our  contemplation,  and  the  fuitablenefs  and 
propriety  of  the  meafures  which  we  adopt  in  our  com- 
parifons. 

Since,  then,  the  phenomena  are  the  immediate  fub¬ 
jeds  of  our  difCuffion,  and  the  operating  powers  are  on¬ 
ly  inferences  from  the  phenomena  confidered  as  effeds* 
the  quantity  aferibed  to  them  mull  alfo  be  an  inference 
from  the  quantity  of  the.  effed,  or  of  fome  circumflance 
in  the  effed.  The  meafure,  therefore,  of  the  caufe,  or 
natural  power  or  force,  cannot  be  one  of  its  own  parts  ; 
for  the  whole  and  the  part  are  equally  unperceived  by 
us.  Our  meafure,  therefore,  mufl  be  a  meafure  of  fome 
interefling  part,  or  of  the  only  interefling  part  of  the 
phenomenon.  It  is  therefore  in  a  manner  arbitrary,  and 
depends  chiefly  on  the  interefl  we  take  in  the  pheno¬ 
menon.  It  mufl,  however,  be  fettled  with  precifion, 
fo  that  all  men  in  iifing  it  may  mean  the  fame  thing. 

It  mufl  be  fettled,  therefore,  by  the  defeription  of  that 
part  or  circumflance  of  the  phenomenon  which  is  cha- 
raderiflic  of  the  natural  power.  This  defeription  is 
the  definition  of  the  meafure. 

Thus  Newton  affumes  as  his  meafure  of  the  centri-  Meafurei 
petal  force,  the  momentary  deviation  from  uniform  of  ccwtri- 
redilineal  motion.  Others*  and  fometimes  Newton  Pcta*  *°rCI 
3  kimfelf. 
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himfelf,  affumes  the  momentary  change  of  velocity, 
w— w^ch  agaJn  j3  nieafured  by  twice  this  deviation.  Thefe 
meafures,  being  thus  fele&ed,  are  always  proper  in  a 
mathematical  fenfe  ;  and  if  ftri&ly  adhered  to,  can  never 
lead  us  into  any  paralogifm.  They  may,  however,  be 
phyfically  wrong :  there  may  not  be  that  indiffoluble 
connexion  between  tire  phenomenon  and  the  fbppofed 
caufe.  But  this  is  no  mathematical  error,  nor  does  it  in¬ 
validate  any  of  our  mathematical  inferences  :  it  only 
makes^  them  ufelefs  for  explaining  the  phenomenon  by 
the  principle  which  we  adopted  ;  "but  it  prepares  a  mo¬ 
dification  of  the  phenomenon  for  fome  more  fortunate 
application  of  phyfical  principles. 

All  that  can  be  defired  in  the  definitions  or  defcrip- 
tions  of  thefe  meafures  is,  that  they  may  not  deviate 
from  the  ordinary  ufe  of  the  terms,  becaufe  this  would 
always  create  confufion,  and  occafion  miftakes.  Dr 
Reid  has  given  an  example  of  an  impropriety  of  this 
kind,  which  has  been  the  fubjedl  of  much  debate  among 
the  writers  on  natural  philofophy.  We  mean  the  mea- 
fure  of  the  force  inherent  in  a  body  in  motion.  Def- 
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cartes,  and  all  the  writers  of  his  time,  affumed  the  ve¬ 
locity  produced  in  a  body  as  the  meafure  of  the  force 
which  produces  it ;  and  obferving  that  a  body,  in  con- 
fequence  of  its  being  in  motion,  produces  changes  in 
the  ftate  or  motion  of  other  bodies,  and  that  thefe 
changes  are  in  the  proportion  of  the  velocity  of  the 
15  changing  body,  they  afferted  that  there  is  in  a  moving 
Crntrover-  body  a  vis  insita,  an  inherent  force,  and  that 
tL^Carttfi-  t^.S  1S ProP°rti°nal to  its  velocity;  faying  that  its  force  is 
ansand  twice  or  thrice  as  great,  when  it  moves  twice  or  thrice 
leibnitzi-  as  feft  at  one  time  as  at  another.  But  Leibnitz  ob- 
ans  on  this  ferved,  that  a  body  which  moves  twice  as  fall,  rifes 
fubjed.  four  times  as  high,  againft  the  uniform  a&ion  of  gra¬ 
vity  ;  that  it  penetrates  four  times  as  deep  into  a  piece 
of  uniform  clay ;  that  it  bends  four  times  as  many 
fprings,  or  a  fpring  four  times  as  ftrong,  to  the  fame 
degree  ;  and  produces  a  great  many  effe&s  which  are 
four  times  greater  than  tliofe  produced  by  a  body  which 
has  half  the  initial  velocity.  If  the  velocity  be  triple, 
quadruple,  &c.  the  effedls  are  nine  times,  16  times, 
&c.  greater  ;  and,  in  fhort,  are  proportional,  not  to  the 
velocity,  but  to  its  fquare.  This  obfervation  had  been 
made  before  by  Dr  Hooke,  who  has  enumerated  a 
prodigious  variety  of  important  cafes  in  which  this  pro¬ 
portion  of  eifed  is  obferved.  Leibnitz,  therefore,  af¬ 
firmed,  that  the  force  inherent  in  a  moving  body  is  pro¬ 
portional  to  the  fquare  of  the  velocity. 

It  is  evident  that  a  body,  moving  with  the  fame  ve¬ 
locity,  has  the  fame  inherent  force,  whether  this  be  em¬ 
ployed  to  move  another  body,  to  bend  fprings,  to  jife  in 
oppofition  to  gravity,  or  to  penetrate  a  mafs  of  foft  mat¬ 
ter.  Therefore  thefe  meafures,  which  are  fo  widely  dif- 
Jerent,  while  each  is  agreeable  to  a  numerous  clafs  of 
fads,  are  not  meafures  of  this  fomething  inherent  in  the 
moving  body  which  we  call  its  force,  but  are  the  mea- 
lures  of  its  exertions  when  modified  according  to  the 
circumllances  of  the  cafe  ;  or,  to  fpeak  kill  more  cau- 
tioufly  and  fecurely,  they  are  the  meafures  of  certain 
clafies  of  phenomena  confequent  on  the  adion  of  a  mo¬ 
ving  body.  It  is  in  vain,  therefore,  to  attempt  to  fup- 
port  either  of  them  by  a  demonilration.  The  meafure 
itfelf  is  nothing  but  a  definition.  The  Cartefian  calls 
that  a  double  force  which  produces  a  double  velocity 
in  the  body  on  which  it  acts.  The  Leibnitzian  calls 
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that  a  quadruple  force  which  makes  a  quadruple  pene-  Quantity 
t ration.  The  reafonings  of  both  in  the  demonilration  — * — * 
of  a  propofition  in  dynamics  may  be  the  fame,  as  alfo 
the  refult,  though  expreffed  in  different  numbers. 

But  the  two  mealures  are  far  from  being  equally 
proper  :  for  the  Leibnitzian  meafure  obliges  us  to  do 
continual  violence  to  the  common  ufe  of  words.  When 
two  bodies  moving  in  oppofite  diredions  meet,  ftrike 
each  other,  and  Hop,  all  men  will  fay  that  their  forces 
are  equal,  becaufe  they  have  the  bell  tell  of  equality 
which  we  can  devife.  Or  when  two  bodies  in  motion 
ltrike  the  parts  of  a  machine,  fuch  as  the  oppofite  arms 
of  a  lever,  and  are  thus  brought  completely  to  reft,  we 
and  all  men  will  pronounce  their  mutual  energies  by  th^ 
intervention  of  the  machine  to  be  equal.  Now,  in  all 
thefe  cafes,  it  is  well  known  that  a  perfed  equality  is 
found  in  the  produds  of  the  quantities  of  matter  and 
velocity.  Thus  a  ball  of  two  pounds,  moving  with  the 
velocity  of  four  feet  in  a  fecond,  will  flop  a  ba .11  of  emht 
pounds  moving  with  the  velocity  of  one  foot  perlfe- 
cond.  But  the  followers  of  Leibnitz  fay,  that  the 
force  of  the  firft  ball  is  four  times  that  of  the  fecond. 

All  parties  are  agreed  in  calling  o*ravitv  a  uniform 
or  invariable  accelerating  force;  and  the  definition 
which  they  give  of  fuch  a  force  is,  that  it  always  pro- 
duces  the  fame  acceleration,  that  is,  equal  accelerations 
in  equal  times,  and  therefore  produces  augmentations  of 
velocity  proportionable  to  the  times  in  which  they  are 
produced.  The  only  effect  aferibed  to  this  force,  and 
confequeutly  the  only  thing  which  indicates,  charade- 
nfes,  and  meafures  it,  is  the  augmentation  of  velocity. 

What  is  this  velocity,  confidered  not  merely  as  a  ma- 
thematical  term,  but  as  a  phenomenon,  as  an  event,  a 
production  by  the  operation  of  a  natural  caufe  ?  *  It 
cannot  be  conceived  any  other  way  than  as  a  determi¬ 
nation  to  move  on  for  ever  at  a  certain  rate,  if  nothing 
Ihall  change  it.  We  cannot  conceive  this  very  clearly. 

We  feel  ourfelves  forced  to  animate,  as  it  were,  the 
body,  and  give  it  not  only  a  will  and  intention  to  move 
m  this  manner,  but  a  real  exertion  of  fome  faculty  in 
confequence  of  this  determination  of  mind.  We  are  con- 
feious  of  fuch  a  train  of  operations  in  ourfelves  ;  and  the 
lafl  ftep  of  this  train  is  the  exertion  or  energy  of  fome 
natural  faculty,  which  we,  in  the  utmoft  propriety  of 
language,  call  force.  By  fuch  analogical  conception, 

\ve  fuppofe  a  fomething,  an  energy,  inherent  in  the  mo¬ 
ving  body  ;  and  its  only  office  is  the  produ&ion  and 
continuation  of  this  motion,  as  in  our  own  cafe.  Sci¬ 
entific  curioiity  was  among  our  latelt  wants,  and  lan¬ 
guage  was  formed  long  before  its  appearance :  as  we 
formed  analogical  conceptions,  we  contented  ourfelves 
with  the  words  already  familiar  to  us,  and  to  this  fome- 
thing  we  gave  the  name  Force,  which  expreffed  that 
energy  in  ourfelves  which  bears  fome  refemblance  (in 
office  at  leaft)  to  the  determination  of  a  body  to  move 
on  at  a  certain  rate.  This  fort  of  allegory  pervades  the 
whole  of  our  conceptions  of  natural  operations,  and  we 
can  hardly  think  or  fpeak  of  any  operation  without  a  lan¬ 
guage,  which  fuppofes  the  animation  of  matter.  And,  in 
the  prefent  cafe,  there  are  fo  many  points  of  refemblance 
between  the  efledfs  of  our  exertions  and  the  operations 
of  nature,  that  the  language  is  moft  expreffive,  and  has 
the  ftrongeft  appearance  of  propriety.  By  exertino- 
our  force,  we  not  only- move  and  keep  in  motion,  bu't 
we  move  other  bodies.  Juft  fo  a  ball  not  only  moves,* 
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Quantity,  but  puts  other  bodies  in  motion,  or  penetrates  them, 

, -  &c  —This  is  the  origin  of  that  conception  which  fo 

forcibly  obtrudes  itfelf  into  our  thoughts,  that  there  is 
inherent  in  a  moving  body  a  force  by  which  it  produces 
changes  in  other  bodies.  No  fuch  thing  appears  in  die 
fame  body  if  it  be  not  in  motion.  We  therefore  con¬ 
clude  that  it  is  the  produaion  of  the  moving  force, 
whatever  that  has  been.  If  fo,  it  muft  be  conceived 
as  proportional  to  its  producing  caufe.  Now  this  force, 
thus  produced  or  exeited  in  the  moving  body,  is  only 
another  way  of  conceiving  that  determination  which  we 
call  velocity,  when  it  is  conceived  as  a  natural  event. 

We  can  form  no  other  notion  of  it.  The  ms  wfita,  the 
determination  to  move  at  a  certain  rate,  and  the  velo¬ 
city,  are  one  and  the  fame  thing,  confidered  in  different 

relations.  .  . 

Therefore  the  vis  Infita  carport  movent t ,  the  determi¬ 
nation  to  move  at  a  certain  rate,  and  the  velocity,  fhould 
have  one  and  the  fame  meafure,  or  any  one  of  them  may 
be  taken  for  the  meafure  of  the  other.  The  velocity 
being  an  ‘objed  of  perception,  is  therefore  a  proper 
meafure  of  the  inherent  force  ;  and  the  propriety  is 
more  evident  by  the  perfed  agreement  of  this  ufe  of  the 
words  with  common  language.  For  we  conceive  and 
exp  refs  the  adion  of  gravity  as  uniform,  when  we  think 
and  fay  that  its  effeds  are  proportional  to  the  times  of 
its  adion.  Now  all  agree,  that  the  velocity  produced 
by  gravity  is  proportional  to  the  time  of  its  adion. 

And  thus  the  meafure  of  force,  in  reference  to  its  pro^ 
ducing  caufe,  perfedly  agrees  with  its  meafure,  indepen¬ 
dent  of  this  confideration. 

But  this  agreement  is  totally  loft  in  the  Leibnitzian 
dodrinc ;  for  the  body  which  has  fallen  four  times  as 
far,  and  has  fuftained  the  adion  of  gravity  twice  as  long, 
is  faid  to  have  four  times  the  force. 

The  quaintnefs  and  continual  paradox  of  exprefiion 
which  this  meafure  of  inherent  force  leads  us  into, 
would  have  quickly  exploded  it,  had  it  not  been  that, 
its  chief  abettors  were  leagued  in  a  keen  and  acrimo- 
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nication  of  motion.  It  was  however  very  early  objeded  Quantity 
to  them  (we  think  by  Marquis  Poleni),  that  in  the  col-  '  v  J 
lifion  of  bodies  perfedly  hard  there  was  no  fuch  confer- 
vatio  virium  vivarum  ;  and  that,  in  this  cafe,  the  forces 
muft  be  acknowledged  to  be  proportional  to  the  velo¬ 
cities.  The  objedions  were  unanfwerable. — But  John 
Bernoulli  evaded  their  force,  by  affirming  that  there 
were  and  could  be  no  bodies  perfedly  hard.  T*his  was 
the  origin  of  another  celebrated  dodrine,  on  which 
Leibnitz  greatly  plumed  himfelf,  the  Law  of  Con- uJoUojlm 
tinuity,  viz.  that  nothing  is  obferved  to  change  ab- tinllity< 
ruptly,  or  per  faltum.  But  no  one  will  pretend  to  fay 
that  a  perfedly  hard  body  is  an  inconceivable  thing;  on 
the  contrary,  all  will  allow  that  foftnefs  and  compref- 
fibility  are  adjund  ideas,  and  not  in  the  leaft  neceffary 
to  the  conception  of  a  particle  of  matter,  nay  totally 
incompatible  with  our  notion  of  an  ultimate  atom. 

Sir  Ifaac  Newton  never  could  be  provoked  to  en¬ 
gage  in  this  difpute.  He  always  confidered  it  as  a 
wilful  abufe  of  words,  and  unworthy  of  his  attention.  . 

He  guarded  againft  all  poffibility  of  cavil,  by  giving  ‘ 
the  raoft  precife  and  perfpicuous  definitions  of  thofe 
meafures  of  forces,  and  all  other  quantities  which  he 
had  cccalion  to  confider,  and  by  carefully  adhering  to  l9 
them.  And  in  one  proportion  of  about  20  lines,  viz.  Great  fupe< 
the  39th  of  the  ift  book  of  the  Pfincipia,'  lie  explain- 
ed  every  phenomenon  adduced  in  fupport  of  the  Leib- Ne" t0lU 
nitzian  dodrine,  {howing  them  to.be  immediate  confe- 
quences  of  the  adion  of  a  force  meafured  by  the  velo¬ 
city  which  it  produces  or  extinguifhes.  There  it  ap¬ 
pears  that  the  heights  to  which  bodies  will  rife  in  op- 
pofition  to  the  uniform  adion  of  gravity  are  as  the 
fquares  of  the  initial  velocities  :  So  are  the  depths 
to  which  they  will  penetrate  uniformly  refilling  matter: 

So  is  the  number  of  equal  fprings  which:  they  will  bend 
to  the  fame  degree,  &c.  See.  Sec.  We  have  had  fre¬ 
quent  occafton  to  mention  this  propofition  as  the  moll 
extenfively  ufeful  of  all  Newton’s  difeoveries'.  It  is  * 
this  which  gives  the  immediate  *  application  of  mecha- 


nious  warfare  with  the  Britilh  mathematicians*  who  fup-  nical  principles  to  the  explanation  of  natural  phenome- 
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ported  the  claim  of  Sir  Ifaac  Newton  to  the  invention 
of  fluxions.  They  rejoiced  to  find  in  the  elegant  wri¬ 
tings  of  Huygliens  a  phyfical  principle  of  great  extent, 
fuch  as  this  is,  which  could  be  fet  in  comparifon  with 
fome  of  the  wonderful  difeoveries  in  Newton’s  Princi- 
pia.  The  fad,  that  in  the  mutual  adions  of  bodies  on 
each  other  the  produds  of  the  mafies  and  the  fquares 
of  the  velocities  remain  always  the  fame  (which  they 
Confervatio  call  the  confervatio  virium  vivarum  J,  is  of  alrnoft  uni- 
'vinumvi-  verfal  extent ;  and  the  knowledge  of  it  enabled  them 
arum*  to  give  ready  and  elegant  folutions  of  the  moft  abftrufe 
and  intricate  problem,  by  which  they  acquired  a  great 
and  deferved  celebrity.  Dr  Robert  Hooke,  whofe 
obfervation  hardly  any  thing  efcaped,  was  the  firft  (long 
•  Micogra -  before  Huyghens)  who  remarked  *,  that  in  all  the  cafes 
fbia^yu  of  the  gradual  produdion  and  extindion  of  motion, 
j.jtutiva ,  the  fenftble  phenomenon  is  proportional  to  the  fquare 
of  the  produced  or  extinguilhed  velocity. 

John  Bernoulli  brought  all  thefe  fads  together,  and 
fyftematized  them  according  to  the  principle  advanced 
by  Huyghens  in  his  treatife  on  the  centre  of  ofciUation. 
He  and  Daniel  Bernoulli  gave  moft  beautiful  fpecimens 
of  the  prodigious  ufe  of  this  principle  for  the  folution 
of  difficult  phyfical  problems  in  their  differtations  on 
r  the  motion  and  ixnpulfc  of  fluids,  and  on  the  commu- 


&c.  in  his 
Polthu- 
mous 
Woiks. 


It  is  inceffantly  employed  in  every  problem  by  the 
very  perfons  who  hold  by  the  other  meafure  of  forces, 
although  fuch  condud  is  virtually  giving  up  that  mea> 
fure.  They  all  adopt,  in  every  inveftigation,  the  two 
theorems f t=zv9  and / szzv  v ;  both  of  which  fuppofe 
an  accelerating  force  f  proportional  to  the  velocity  v 
which  it  produces  by  its  uniform  adion  during  the 

time  ty  and  the  theorem^/ s=vx  is  the  39th  1.  Principe 

and  is  the  confervatio  virium  vivarum ... 

This  famous  difpute  (the  only  one  in  the  circle  of 
mathematical  fcience)  has  led  us  fomewhat  afide.  But 
we  have  little  more  to  remark .  with  refped  to  meafu- 
rable  quantity.  We  cannot  fay  what  varieties  of  quan¬ 
tity  are  fufceptible  of  ftrid  meafure,  or  that  it  is  im- 
poffible  to  give  accurate  meafures  of  every  thing  fufcep¬ 
tible  of  augmentation  and  diminution.  We  affirm, 
however,  with  confidence,  that  pain,  pleafure,  joy,  See. 
are  not  made  up  of  tlieir  own  parts,  which  can  be  con¬ 
templated  feparately  :  but  they  may  chance  to  be  afi- 
fociated  by  nature  with  fome  tiling  that  is  meafurable  ; 
and  we  may  one  day  be  able  to  affign  their  degrees 
with  as  much  precifion  as  we  now  afeertain  the  degrees 
of  warmth  by  the  expanfion  of  the  fluid' in  the  ther¬ 
mometer.-  There  is  one  fenfe  in  which  they  may  aM 

be. 
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family  be  meafured,  viz.  numerically,  as  Nfcwton 
;Quilrels.  denflty>  mofrix>  &c.  We  can  conceive  the  pain  of 
i  — T - each  of  a  dozen  men  to  be  the  fame.  Then  it  is  evi¬ 

dent  that  the  pain  of  eight  of  thefe  men  is  to  that  of 
the  remaining  four  as  two  to  one  ;  but  from  fuch  men- 
furation  we  do  not  forefee  any  benefit  likely  to  arife. 

Quantity,  in  grammar,  an  affe&ion  of  a  fyllable, 
whereby  its  meafure,  or  the  time  wherein  it  is  pronoun¬ 
ced,  is  afcertained ;  or  that  which  determines  the  fyl¬ 
lable  to  be  long  or  fhort. 

Quantity  is  alfo  the  obje&  of  profody,  and  diftin- 
guifhes  verfe  from  profe;  and  the  economy  and  arrange¬ 
ment  of  quantities,  that  is,  the  diftribution  of  long  and 
fhort  fyllables,  makes %  what  we  call  the  number .  See 
Poetry,  Part  III. 

The  quantities  are  ufed  to  be  diflinguifhed,  among 
grammarians,  by  the  chara£lersv,  fhort,  as  per;  and— ^ 
long,  as  ros.  There  is  alfo  a  common,  variable,  or  du¬ 
bious  quantity  ;  that  is,  fyllables  that  are  one  time  ta¬ 
ken  for  fhort  ones,  and  at  another  time  for  long  ones  ; 
as  the  firft  fyllable  in  Atlas ,  patres ,  &c. 

QUARANTINE,  is  a  trial  which  lhips  muft  un¬ 
dergo  when  fufpe&ed  of  a  peflilential  infe&ion.  It 
may  be  ordered  by  the  king,  with  advice  of  the  privy, 
council,  at  fuch  times,  and  under  fuch  regulations,  as 
he  judges  proper.  Ships  ordered  on  quarantine  mud 
repair  to  the^  place  appointed,  and  muft  continue  there 
during  the  time  prefcribed  (generally  fix  weeks)  ;  and 
muft  have  no  intercourfe  with  the  fhore,  except  for 
neceffary  provifions,  which  are  conveyed  with  every 
poflible  precaution.  When  the  time  is  expired,  and 
the  goods  opened  and  expofed  to  the  air  as  dire&ed, 
if  there  be  no  appearance  of  infe&ion  they  are  admit¬ 
ted  to  port. 

Ships  infe&ed  with  the  peflilence  muft  proceed  to 
St  Helen’s  Pool  in  the  Scilly  iflands,  and  give  notice 
of  their  fituation  to  the  cuftomhoufe  officers,  and  wait 
till  the  king’s  pleafure  be  known. 

Perfons  giving  falfe  information  to  avoid  perform¬ 
ing  quarantine,  or  refufing  to  go  to  the  place  appointed, 
or  efcaping,  alfo  officers  appointed  to  fee  quarantine 
performed,  deferting  their  office,  negle&ing  their  duty, 
or  giving  a  falfe  certificate,  Puffer  death  as  felons. 

Goods  from  Turkey,  or  the  Levant,  may  riot  be  land¬ 
ed  without  licenfe  from  the  king,  or  certificate  that 
they  have  been  landed  ami  aired  at  fome  foreign  port. 
See  DPlague. 

QUARLES  (Francis),  the  fon  of  James  Quarles 
clerk  to  the  board  of  green  cloth  and  purveyor  to 
queen  Elifabeth,  was  born  in  1592.  He  was  educated 
at  Cambridge;  became  a  member  of  Lincoln’s  inn  ;  and 
was  for  fome  time  cup-bearer  to  the  Queen  of  Bohe¬ 
mia,  and  chroncloger  to  the  city  of  .London.  It  was 
probably  on  the  ruin  of  her  affairs  that  lie  went  to  Ire¬ 
land,  as  fecretary  to  archbifhop  Ufher,;  but  the  troubles 
in  that  kingdom  forcing  him  to  return,  and  not  find¬ 
ing  affairs  more  at  peace  in  England,  fome  difquiets 
he  met  with  were  thought  to  have  haftened  his  death, 
-which  happened  in  1644.  His  works  both  in  profe 
and  verfe  are  numerous,  and  were  formerly  in  preat 
efteem,  particularly  his  Divine  Emblems :  but  the  ob¬ 
solete  quaintnefs  of  his  ftyle  has  canfed  them  to  fall  into 
negledt,  excepting  among  particular  claffes  of  readers. 

“  The  memory  of  Quarles,  fays  a  late  author,  has  been 
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meafurts  If  hu  poetry  failed  to  gain  him  friends  and  renders,  his 

wfl  y  Hf  dtat  erft  have  fecured  hJm  Peace  anJ  good- 
1.  He  too  often,  no  doubt,  miftook  the  enthu- 

fiafm  of  devotion  for  the  infpiration  of  fancy  ;  to  mix 
the  waters  of  Jordan  and  Helicon  in  the  fame  cup 

him  oirvet  fr,;\ha,:d  of  Miiton  > ^ 

him  only,  to  hnd  the  bays  of  Mount  Olivet  equally 
verdant  with  thofe  of  Parnaffus.  Yet,  as  the  effufions 
a  real  poetical  mind,  however  thwarted  by  unto- 
wardnefs  of  fub  eft,  will  be  feldom  rendered '  totally 

fentimenr.TSi1"  ' ft»ki„g 


Headley's 

ftledi  Been 
<f_dn 
<ient 
Bee  try, 


fentiment,  fertility  of^xpreffionT and  ZfpTcZlJ. 
tions;  together  with  a  compreffion  of  ftyle  that  me- 
rits  the  obfervation  of  the  wnters  of  verfe.  Grofs  de¬ 
li  ciencicsof  judgment,  and  the  infelicity  of  his  fubjdas, 

fZT  ln  r-lmng  him-  PerhaPs  circumftance 
whatever  can  give  a  more  complete  idea  of  Quarles’s 
degradation  than  a  late  edition  of  his  Emblems  ;  the 

o  owing  paftage  is  extracted  from  the  preface :  ‘  Mr 
rrancis  Quarles,  the  author  of  the  Emblems  that  go 
under  his  name,  was  a  man  of  the  moft  exemplary  piety, 
and  had  a  deep  infight  into  the  myfteries  of  our  holy 
religion  But,  for  all  that,  the  book  itfelf  is  written 
;"  rIda  ]angllage,  that  many  parts  of  it  are  fcarce 

fn  ff  Ab  J  Y  prefeat  aSe  >  many  of  his  phrafes  are 
lo  affeaed,  that  no  perfon,  who  has  any  tafte  for  read- 
mg,  can  perufe  them  with  the  leaft  degree  of  pleafure; 
many  of  his  expreffions  are  harfii,  and  fometimes  whole 
lines  are  included  in  a  parenthefis,  by  which  the  mind 
ot  the  reader  is  diverted  from  the  principal  obiedt.  His 
-Latin  mottos  under  each  cut  can  be  of  no  fervice  to  an 
ordinary  reader,  becaufe  he  cannot  underftand  them. 
In  order  therefore,  to  accommodate  the  public  wTth  an 
edition  of  Quarles’s  Emblems  properly  modern ifed,  this 
work  was  undertaken.’  Such  an  exhibition  of  Quarles 
isehanung  Columbus  to  an  oar,  or  making  JohnDuke 
01  Marlborough  a  train-band  corporal.” 

QUARRIES,  a  name  commonly  given  to  a  moft 
extraordinary  cavern  under  the  city  of  Paris,  the  exfft- 
ence  of  which  is  known  .to  few  even  of  the  inhabitants- 
and  many  of  thofe  who  have  heard  of  it  confider  the 
whole  as  an  idle  ftory.  Mr  Thomas  White,  however, 
member  of  the  Royal  Medical  Society  of  Edinburgh 
&c.  who  vifited  it  in  1784,  puts  the  matter  beyond  a 
doubt ;  having,  with  many  others,  obtained  leave  (which 
is  very  cautioufly  granted)  to  infpeft  it,  havW  guides 
and  torches  with  them.  He  gives  the  following  account 
of  it- in  thefecond  volume  of  the  Manchefter  Tranfac- 
tions._  “  At  the  entrance  by  the  Obfervatolre  Royal,  the 
path  is  narrow  for  a  confiderahle  way ;  but  foon  we  en¬ 
tered  large  and  fpacious  ftreets,  all  marked  with  names, 
the  fame  as  m  the  city  ;  different  advertifements  and 
bills  were  found,  as  we  proceeded,  pafted  on  the  walls, 
fo  that  it  had  every  appearance  of  a  large  town  fwal- 
lowed  up  in  the  earth. 

“  The  general  height  of  the  roof  is  about  9  or  10 
feet ;  but  in  fome  parts  not  lefs  than  30  and  even  40.  In 
many  places  there  is  a  liquor  continually  dropping  from 
it,  winch  congeals  immediately,  and  forms'  a  Ipecies  of 
tranfparent  ftone,  but  not  fo  fine  and  clear  as  rock  cry. 
ftal.  As  we  continued  our  peregrination,  we  thought 
ourfelvesm  no  Imall  danger  from  the  roof,  which 


found  but  indifferently  propped  in^fome’' places' whb 

^branded  with  more  than  common  abufe,  and  hejeems  to  the  ftreets,  however,  it  feemed  to  be  tolerably  fecured 
>  have  been  cenfured  merely  from  the.want  of  being  read,  by  immenfe  ftones  fet  in  mortar ;  in  other  parts,  wh^-e 

5  B  2  there 


Quarrir 
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Quarrie?. 
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^  ,  ,  ,,vr  ;t  was  totally  found  under  the  houfes  In  feveral  quarters.  They  ftand  Quarry, 

there  are  only  fields  "  ’the  roof  being  upon  abyffts.  It  would  not  Require  a  very  violent 

'  unfupported  for  a  confiderable  fpac  ,  traver_  fcock  t0  throw  back  the  Hones  to  the  place  from 

perfectly  level,  or  a  plane  piece  oi  rock.  A  ^  whence  they  have  been  raifed  with  fo  much  difficulty, 

ling  about  two  miles,  we  again  d  c(>1J  and  Eight  men  being  fwallowed  up  in  a  gulph  150  feet 

fteps,  and  here  found  fome  work  art  which  deep,  and  fome  other  left  known  accidents,  excited  at 

damp  place,  propping  up  a  moil  d^  -  mCment.  The  length  the  vigilance  of  the  police  and  the  government, 
they  were  fearful  would  give  ^ketTn  M,  and  and*  in  faft,  the  buildings  of  feveral  quarters  have  been 
path  here  is  not  more  than  thr  ft  confl.  privately  propped  up  ;  and  by  this  means  a  fupport 

the  roof  fo  low,  that  we  were  g  P  g;ven  to  thefe  obfeure  fubterraneous  places  which  they 

walking  fome  litde  diftanw  farther,  we 


into  ,  ki” ll~n  cut  o»,  ol  the  ,o«k,  and  laid  to 
be  exaftly  under  rthe  Eglife  de  St  Jacques.  I  his  was 
illuminated  with  great  tafte,  occafioned  an  agreeable 
furprife,  and  made  us  all  ample  amends  for  the  danger  an 
difficulty  we  had  juft  before  gone  through.  At  one  end 
was  a  reprefentation  in  miniature  of  fome  of  the  principal 
forts  in  the  Indies,  with  the  fortifications,  draw-bridges, 
&c.  Cannons  were  planted  with  a  coupie  o.  fo.diers 
to  each  ready  to  fire.  Centinels  were  placed  in  diffe- 
rent  parts  of  the  garnfon,  particularly  before  the  go- 
vernor’s  houfe  ;  and  a  regiment  of  armed  men  was 
drawn  up  in  another  place  with  their  general  in  the 
front.  The  ]whole  was  made  up  of  a  kmd  of  clay 
which  the  place  affords,  was  ingenioufly  contrived,  and 
the  light  that  was  thrown  upon  it  gave  it  a  very  pretty 

“  On  the  other  fide  of  this  hall  was  a  long  table  fet 
out  with  cold  tongues,  bread,  and  butter,  and  fome 
of  the  beft  Burgundy  I  every  drank.  Now  every  thing 
was  hilarity  and  mirth  ;  our  fears  were  entirely  difpeli- 
ed,  and  the  danger  we  dreaded  the  moment  before  was 
now  no  longer  thought  of.  In  ihort,  we  were  all  in 
good  fpirits  again,  and  proceeded  on  our  journey  about 
two  miles  farther,  when  our  guides  judged  it  prudent 
for  us  to  afeend,  as  we  were  then  got  to  the  fteps  which 
lead  up  to  the  town.  We  here  found  ourfelves  fafe  at  the 
Fal  de  Grace ,  near  to  the  Englifh  Benedi&ine  convent, 
without  the  leaft  accident  having  happened  to  any  one 
of  the  party.  We  imagined  we  had  walked  about  two 
French  leagues,  and  were  abfent  from  the  furface  of 
the  earth  betwixt  four  and  five  hours. 

“  There  were  formerly  feveral  openings  into  the  quar¬ 
ries,  but  the  two  I  have  mentioned,  viz.  the  Obfrvatory 
and  the  Valde  Grace ,  are,  I  believe,  the  only  ones  left ; 
and  thefe  the  infpeaors  keep  conftantly  locked,  and 
rarely  open  them,  except  to  ftrangers  particularly  in¬ 
troduced,  and  to  workmen  who  are  always  employed 
in  fome  part  by  the  king.  The  police  thought  it  a  ne- 
ceflary  precaution  to  fecure  all  the  entrances  into  this 
•  cavern,  from  its  having  been  formerly  inhabited  by  a  fa¬ 
mous  gang  of  robbers,  who  infefted  the  country  for 
many  miles  round  the  city  of  Paris 

“  As  to  the  origin  of  this  quarry,  I  could  not,  on  the 
ftriXeft  inquiry,  learn  any  thing  fatisfaXory ;  and  the 
Only  account  I  know  publifhedis  the  following  contain¬ 
ed  in  the  Talltaux  de  Fans,  nouvel/e  edition ,  tom  pre¬ 
mier ,  chapitre  $me9  page  I  2 me. 

u  For  the  firft  building  of  Paris  it  was  neceffary  to 
get  the  ftone  in  the  environs  ;  and  the  confumption  of  it 
was  very  confide!  able.  As  Paris  was  enlarged,  the 
luburbs  were  infenfibly  built  on  the  ancient  quarries, 
fo  that  all  that  you  fee  without  is  effentially  wanting 
in  the  earth  for  the  foundation"  of  the  city  :  hence 
'proceed  the  frightful  cavities  which  are  at  this  time 


before  wanted. 

“  All  the  fuburbs  of  St  James’s,  Harp-ftreet,  and 
even  the  ftreet  of  Tournon,  ftand  upon  the  ancient 
quarries ;  and  pillars  have  been  ereXed  to  fupport  the 
weight  of  the  houfes.  What  a  fubjeX  for  reflexions, 
in  confidering  this  great  city  formed  and  fupported  b j 
means  abfolutely  contrary!  Thefe  towers,  thefe  fteepies, 
the  arched  roofs  of  thefe  temples,  are  fo  many  figns  to 
tell  the  eye  that  what  we  now  fee  in  the  air  is  wanting 
under  our  feet.” 

QUARRY,  a  place  under  ground,  out  of  which  are- 
got  marble,  freeftone,  flate,  limeftoue,  or  other  matters 
proper  for  building.  See  Strata. 

Some  limeftone  quarries  in  Fife  are  highly  worthy 
the  attention  of  the  curious,  on  account  of  an  amazing 
mixture  of  fea-bodies  found  in  them.  One  of  this  kind 
was  opened  about  the  year  1759,  at  a  farm  called  En - 
d  rted ,  in  the  neighbourhood  of  Kirkaldy,  belonging  to 
General  St  Clair. 

The  flakes  of  the  ftone,  which  are  of  unequal  thick- 
nefs,  moft  of  them  from  eight  to  ten  inches,  lie  hori¬ 
zontally,  dipping  towards  the  fea.  Each  of  thefe 
flakes,  when  broken,  prefents  to  our  view  an  amazing 
collection  of  petri ned  fea  bodies,  as  the  bones  of  fifhes, 
ftalks  of  fea-weed,  vaft  quantities  of  fhells,  foch  as 
are  commonly  found  on  tliofe  coafts,  befides  feveral 
others  of  very  uncommon  figures.  In  fome  places 
the  {hells  are  fo  numerous,  that  little  elfe  is  to  be  feen 
but  prodigious  clufters  or  concretions  of  them.  In 
the  uppermoft  ftratum  the  fhells  are  fo  entire,  that  the 
outer  cruft  or  plate  may  be  feraped  off  with  the  finger  ; 
and  the  ftalks  of  the  fea-weed  have  a  darkifh  colour, 
not  that  gloffy  whitenefs  which  they  have  in  the  heart 
of  the  quarry.  The  fmalleft  rays  or  veins  of  the  fhells 
are  deeply  indented  on  the  ftone,  like  the  imprefiion 
of  a  feal  upon  wax.  In  fhoYt,  no  fpot  at  the  bottom 
of  the  ocean  could  exhibit  a  greater  quantity  of  fea- 
bodies  than  are  to  be  found  in  this  folid  rock  ,•  for  we 
have  the  fkeletons  of  feveral  fifhes,  the  antenna  or 
feelers  of  lobfters,  the  roots  and  ftalks  of  fea-weeds, 
with  the  very  capful a  which  contain  the  feed.  The 
place  where  all  thefe  curiofities  are  found  is  on  an 
eminence  about  an  Englifh  mile  from  the  fea ;  and  as 
the  ground  is  pretty  fteep  the  whole  way,  it  may  be 
200  feet  higher  at  leaft. 

There  are  two  or  three  things  to  be  remarked  here., 
1.  That  among  all  the  bodies  we  have  mentioned,., 
there  are  none  but  what  are  fpecifically  heavier  than 
water.  This  holds  fo  conftantly  true,  that  the  fea- 
weed,  which  floats  in  water  when  the  plant  is  entire, 
has  been  ftripped  of  the  broad  leaves,  which  make  it 
buoyant,  before  it  has  been  lodged  here.  2.  The  fhells 
have  been  all  empty ;  for  the  double  ones,  as  thofe  of 
the  flat  kind,  are  always  found  Angle,  or  with  one  fide 
only.  3.  The  rock  foems  to  have  been  gradually  de- 
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ferted  by  the  Tea,  and  for  a  long  time,  wafhed  with  the 
tides ;  for  the  upper  furface  is  all  eaten,  and  hollowed 
in  many  places  like  an  honey-comb,  juft  as  we  obferve 
in  hat  rocks  expofed  every  tide  to  the  accefs  and  recefs 
of  the  waters.  See  the  article  Sea. 

Quarry,  or  Quarrel*  among  glaziers,  a  pane  of 
rlafs  cut  in  a  diamond  form 
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members  of  the  firft  divifion  of  a  coat  that  is  quarter-  Quarter, 
ed,  or  divided  into  four  quarters.  *—■ — v-— — 

Franc  Qiiarter,  in  heraldry,  is  a  quarter  fmgle  or 
alone ;  which  is  to  poflefs  one  fourth  part  of  the  field. 

It  makes  one  of  the  honourable  ordinaries  of  a  coat. 

Quarter  of  a  Ship ,  that  part  of  the  fhip’s  fide  which 
lies  towards  the  Hern  ;  or  which  is  comprehended  be- 
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Quarnes  are  of  two  kinds,  fquare  and  long ;  each  of  tween  the  aftmoft  end  of  the  main  chains  and  the  fides 
which  are  of  different  hzes,  expreffed  by  the  number  of  the  ftern,  where  it  is  terminated  by  the  quarter 
of  the  pieces  that  make  a  foot  of  glafs,  viz.  eighths,  ^  ^ 

tenths,  eighteenths,  and  twentieths:  but  all  the  fizes 
are  cut  to  the  fame  angles,  the  acute  angle  in  the 
fquare  quarrels  being  qqQ  19,  and  67°  21'  in  the  long 
ones. 

Quarry,  among  hunters,  is  fometimes  ufed  for  a 
part  of  the  entrails  of  the  beaft  taken,  given  by  wray  of 
reward  to  the  hounds. 

Quarry,  in  falconry,  is  the  game  which  the  hawk 
is  in  p* irfiut  of,  or  has  killed. 

QUARTAN,  a  meafure  containing  the  fourth  part 
of  iome  other  meafure. 

Quartan,  a fpecies  of  intermitting  fever.  See  Me¬ 
dicine,  ng  153,  158,  and  159. 

QUARTATIOM,  is  an  operation  by  which  the 
quantity  of  one  thing  is  made  equal  to  a  fourth  part 
©f  the  quantity  of  another  thing.  Thus  when  gold 
allayed  with  filver  is  to  be  parted,  we  are  obliged  to 
facilitate  the  aftion  of  the  aquafortis,  by  reducing  the 
quantity  of  the  former  of  thefe  metals  "to  one  fourth 
part  of  the  whole  mafs ;  which  is  done  by  fufficiently 
increafing  the  quantity  of  the  filver,  if  it  be  neceflary. 

This  operation  is  called  quartatio //,  and  is  preparatory  to 
the  parting;  and  even  many  authors  extend  this  name  to 
the  operation  of  parting.  See  the  article  Parting. 

QUARTER,  the  fourth  part  of  any  thing,  the 
fractional  expreffion  for  which  is  ■£. 

Quarter,  in  Weights,  is  generally  ufed  for  the  fourth 
part  of  an  hundred  weight  avoirdupois,  or  28  lb. 

Ufed  as  the  name  of  a  dry  meafure,  quarter  is  the 
fourth  part  of  a  ton  in  weight,  or  eight  bufhels. 

Quarter,  a  term  in  the  manege.  To  work  from 
quarter  to  quarter,  is  to  ride  a  horfe  three  times  in  upon 
the  firft  of  the  four  lines  of  a  fquare ;  then  changing 
your  hand,  to  ride  him  three  times  upon  the  fecond : 
and  fo  to  the  third  and  fourth  ;  always  changing  hands, 
and  obferving  the  fame  order. 

Quarters,  with  refpetft  to  the  parts  of  a  horfe,  is 
ufed  in  various  fenfes :  thus  the  fhoulders  and  fore-legs 
are  called  the  fore-quarters ,  and  the  hips  and  hinder-legs 
the  hind  quarters.  The  quarters  of  a  horfe’s  foot  are 
the  fides  of  the  coffin,  comprehending  between  the  toe 
and  the  heel :  the  inner  quarters  are  thofe  oppolite  to 
one  another,  facing  from  one  foot  to  the  other ;  and 
thefe  are  always  w  *  Jker  than  the  out  fide  quarters,  which 
lie  on  the  external  fides  of  the  coffin.  Falfe  quarters 


are  a  cleft  in  the  horn  of  a  horfe’s  hoof,  extending  from 
the  coronet  to  the  fhoe.  A  horfe  is  faid  to  be  quarter - 
cajly  when  for  any  diforder  in  the  coffin  we  are  obliged 
to  cut  one  of  the  quarters  of  the  hoof. 

Quarter,  in  aftronomy,  the  fourth  part  of  the 
moon’s  period:  thus,  from  the  new  moon  to  the  qua¬ 
drature  is  the  firft  quarter  ;  from  this  to  full  moon,  the 
fecond  quarter,  &c. 

Quarter,  in  heraldry,  is  applied  to  the  parts  or 


pieces. 

Although  the  lines  by  which  the  quarter  and  bow 
of  a  fhip,  with  refpeft  to  her  length,  are  only  imagi- 
nary,  yet  experience  appears  fufficiently  to  have  afeer- 
tained  their  limits:  fo  that  if  we  were  to  divide  the 
fhip  s  fides  into  five  equal  portions,  the  names  of  each 
fpace  would  be  readily  enough  expreffed.  Thus  the 
firft,  from  the  ftern,  would  be  the  quarter  ;  the  fecond, 
abaft  the  midfhips  ;  the  third,  the  midfhips;  the  fourth’ 
before  the  midfhips;  and  the  fifth,  the  bow.  Whether 
thefe  divifions,  which  in  reality  are  fomewhat  arbitrary, 
are  altogether  improper,  may  be  readily  difeovered  by* 
referring  to  the  mutual  fituation  or  approach  of  two  ad¬ 
jacent  veflels.  The  enemy  boarded  us  on  the  larboard 
fide!  .  Whereabouts  ?  Abaft  the  midfhips,  before  the 
midfhips,  & c. 

Plate  CCCCXXVII.  n°  1.  reprefents  a  geometrical 
elevation  of  a  quarter  of  a  74  gun  fhip.  A  the  keel,  with 
a  the  falfe  keel  beneath  it.  B  the  flern-poft.  DD  the 
quarter-gallery,  with  its  balluftrades  and  windows.  EE 
the  quarter-pieces,  which  limit  and  form  the  outlines  of 
the  ftern.  F  the  taffarel,  or  upper  pieces  of  the  ftern. 
FG  the  profile  of  the  ftern,  with  its  galleries.  H  the 
gun-ports  of  the  lower-deck ;  h  the  gun-ports  of  the 
upper  and  quarter-deck.  I  the  after-part  of  the  mizen- 
channel.  R  the  wing-tranfom.  KG  the  lower  counter. 
LB  the  flation  of  the  deck-tranfom.  LQ^the  after¬ 
part  of  the  main- wale.  DR  the  after-part  of  the 
channel-wale,  parallel  to  the  main-wale.  SU  the  fheer- 
rail,  parallel  to  both  wales.  T  t  the  rudder.  A  t  F 
the  rake  of  the  ftern.  Pi/  the  drift -rails  TU  the 
after-part  of  the  load  water  line  ;  k  kl  the  curve  of  the 
feveral  decks  correfponding  to  thofe  reprefented  in  the 
head.  See  the  article  Head. 

As  the  marks,  by  which  veffels  of  different  con- 
ftruaions  are  diftiuguifhed  from  each  other,  are  gene¬ 
rally  more  confpicuous  on  the  ftern  or  quarter  than  any 
other  part,  we  have  reprefented  fome  of  the  quarters, 
which  affume  the  mod  different  fliapes,  and  form  the 
greateft  contraft  with  each  other.  Nw  2.  fhows  the 
ftern  and  quarter  of  a  Dutch  flight.  N°  3.  the  ftern 
and  -  quarter  of  a  cat.  N°  4.  is  the  ftern  and  quarter 
of  a  commcn  galley.  N°  5.  exhibits  the  quarter  of  a 
firft-rate  galley,  otherwife  called  a  gatleajfe.  6.  the 
quarter  of  a  Dutch  dogger,  or  galliot.  N°  7.  repre- 
ients  the  ftern  and  quarter  of  a  floop  of  war. 

The  quarters  of  all  other  fhips  have  a  near  affinity  to 
thofe  above  exhibited.  Thus  all  fhips  of  the  line,  „  d 
Eafi-Indiamen,  are  formed  with  a  quarter  little  differing 
from  the  principal  figure  in  ‘this  plate.  Xebecs  have 
quarters  nearly  refembling  thofe  of  galeaffes,  only  fome¬ 
what  higher.  Hagboats  and  pinks  approach  the  figure 
of  cats ,  the  former  being  a  little  broader  in  the  ftern, 
and  the  latter  a  little  narrower ;  and  the  fterns  and 
quarters  of  Cats  feem  to  be  derived  from  thofe  of  fly¬ 
boats  „ 
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^  ,  j  11-  .a  inniv«  within  the  benefit  of  clergy*  their  comtniffion  Quame* 

garter,  boats.  The  Items  of  Dutch  doggers ^rndder n  veflel s  providing,  that  if  any  cafe  of  difficulty  arifes,  they 
indeed  Angular,  and  like  thofeof  no  1  proceed  to  judgment,  but  in  the  prefence  ot 

they  have  neverthelcfs  a  great  refemblance^  to  the  dups  U»  ^  jf  ^  ^  rf  k;ng,g  bench  or 

common  pleas,  or  one  of  the  judges  of  alike.  And 
therefore  murderers  and  other  capitali  felons  are  ufu- 
ally  remitted  for  a  more  folemrt  trial  to  the  affizes. 

They  cannot  alfo  try  any  new-created  offence,  without 
exprefs  power  given  them  by  the  ftatute  which  creates 
it.  But  there  are  many  offences,  and  particular  mat¬ 
ters,  which  by  particular  ftatutes  belong  properly  to 
this  jurifdi&ion,  and  ought  to  be  prpfecuted  in  this 
court ;  as,  the  fmaller  mifdemeanors  againft  the  public 
or  commonwealth,  not  amounting  to  felony,  and  cfpe- 
daily  offences  relating  to  the  game,  highways,  alehoufes, 
baflard  children,  the  fettlement  and  provifion  for  the 
poor,  vagrants,  fervants  wages,  apprentices,  and  popiflx 
recufants.  Some  of  thefe  are  proceeded  upon  by  in- 
didfment,  and  others  in  a  fummary  way  by  moticvi  and 
order  thereupon  ;  which  order  may,  for  the  moll  pare. 

Every  regiment  of  foot  and  ar-  unlefs  guarded  againft  by  particular  ftatutes,  be  remo- 
fter  and  every  troop  of  horfe  ved  into  the  court  of  king’s  bench,  by  writ  of  certiorari 
9  -  except  in  the  facias ,  and  be  there  either  quafhed  or  confirmed.  1  he 

records  or  rolls  of  the  feffions  are  committed  to  the  cuf- 
tody  of  a  fpecial  officer,  denominated  the  cujlos  rotulo - 
rum.  In  moft  corporation  towns  there  are  quarter-fef- 
fion6  kept  before  juftices  of  their  own,  within  their  re- 
fpe&ive  limits,  which  have  exa&ly  the  fame  authority 
as  the  general  quarter-feffions  of  the  county,  except  in 
very  few  inftances  :  one  of  the  mofl  confiderable  of 
which  is  the  matter  of  appeals  from  orders  of  removal 
of  the  poor,  which,  though  they  be  from  the  orders 
of  corporation  juftices,  muff  be  to  the  feffions  of  the 
quarter-mafters  of  the  army  to  meet  him  next  morning.,  county,  by  8  and  9  Will.  HI.  c.  30.  In  both  corpo- 
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horizon,  contained  between  the  line  prolonged  from 
the  Ihip’s  ftem  and  any  diftant  objeft,  as  land,  fliips, 
&c.  Thus  if  the  (hip’s  keel  lies  on  an  eaft  and  weft 
line,  the  ftem  being  weft  ward,  any  diftant  objefl ;  per' 
ceived  on  the  north-weft  or  fouth-weft,  is  faid  to  b 

on  the  larboard  or  (larboard  quarter.  _ 

guAMBi-BUl,  a  roll,  or  lift,  containing  the  dif¬ 
ferent  ftations,  to  which  all  the  officers  and  crew  of 
the  (hip  are  quartered  in  the  time  of  battle,  and  the 
names  of  all  the  perfons  appointed  to  thofe  ftations. 
See  Quarters* 

QvARTER-Maflen ,  is  an  officer,  generally  a  lieut  e¬ 
nant,  wliofe  principal  bufinefs  is  to  look  after  the 
quarters  of  the  foldiers,  their  clothing,  bread,  am¬ 
munition,  firing,  Sec. 

.tillery  has  a  quarter-mafter, 
one,  who  are  only  warrant-officers, 

B1 1&ARTER-Majler-General ,  is  a  confiderable  officer 
in  the  army  ;  and  fhould  be  a  man  of  great  judgment 
and  experience,  and  well  flailed  in  geography*  His 
duty  is  to  mark  the  marches  and  encampments  of  an 
army  :  he  fhould  know  the  country  perfectly  well, 
with  its  rivers,  plains,  marfhes,  woods,  mountains,  do 
hies,  paflages,  & c.  even  to  the  fmalleft  brook.  Prior 
to  a  march,  he  receives  the  order  and  route  from  the 
commanding  general,  and  appoints  a  place  for  the 
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with  whom  he  marches  to  the  next  camp  ;  where  being 
come,  and  having  viewed  the  ground,  he  marks  out  to 
the  regimental  quarter-mafters  the  ground  allowed  each 
regiment  for  their  camp  :  he  choofes  the  head-quarters, 
and  appoints  the  villages  for  the  generals  of  the  army’s 
-quarters :  he  appoints  a  proper  place  for  the  encamp¬ 
ment  of  the  train  pf  artillery  :  he  conducts  foraging 
parties,  as  likewife  the  troops  to  cover  them  againft 
a  {faults,  and  has  a  fhare  in  regulating  the  winter^quarters 
.and  cantonments. 

Quarter  Netting,  a  fort  of  net-work,  extended  along 
the  rails  on  the  upper  part  of  a  fhip’s  quarter.  In  a 
ffiip  of  war  .thefe  are  always  double,  being  fupported 
by  iron  cranes,  placed  at  proper  diftances.  The  inter¬ 
val  is  fometimes  filled  with  cork,  or  old  fails  ;  but 
chiefly  with  the  hammocks  of  the  failors,  fo  as  to  form  a 
parapet  to  prevent  the  execution  of  the  enemy’s  fmall 
arms  in  battle. 

r  QuARTER-Sejfions ,  a  general  court  held  quarterly  by 
the  juftices  of  peace  of  each  county.  This  court  is 
appointed  by  flat.  2  Hen.  V.  c.  4.  to  be  in  the  firft 
week  after  Michaelmas* day  ;  the  firft  week  after  the 
Epiphany  ;  the  firft  week  after  the  clofe  of  Eafter  ;  and 
in  the  week  after  the  tranflation  of  Saint  Thomas  a 
Jtecket,  or  the  7th  of  July.  This  court  is  held  before 
two  or  more  juftices  of  the  peace,  one  of  whom  muft 
be  of  the  quorum .  The  jurifdi<ftion  of  this  court  by 
34  Ed.  III.  c.  1.  extends  to  the  trying  and  determining 
of  all  felonies  and  trefpaffes  whatfoever,  though  they 
feldoin,  if  ever,  try  any  greater  offence  than  fmall  fe- 


rations  and  counties  at  large,  there  is  fometimes  kept  a 
fpecial  or  petty  feffion,  by  a  few  juftices,  for  difpatch* 
ing  fmaller  bufinefs  in  the  neighbourhood  between 
the  times  of  the  general  feffions,  as  for  licenfing  .ale- 
houfes,  paffing  the  accounts  of  parifh-officers,  and  the 
like. 

QuARTER-Staff, \  a  long  ftaff  borne  by  forefters,  park- 
keepers,  Sec.  as  a  badge  of  their  office,  and  occafiOn- 
ally  ufed  as  a  weapon* 

QUARTERS,  a  name  given  at  fea  to  the  feveral 
ftations  where  the  officers  and  crew  of  a  (hip  of  war 
are  pofted  in  a&ion.  See  Naval  Tactics. 

The  number  of  men  appointed  to  manage  the  ar¬ 
tillery  is  always  in  proportion  to  the  nature  of  the 
guns,  and  the  number  and  condition  of  the  fhip’s 
crew.  They  are,  in  general,  as  follow7,  when  the 
ffiip  is  well  manned,  fo  as  to  fight  both  fides  at  once, 
occafionally  : 

Pounde  .  No.  of  men.  Pounder. 

To  a  42  *  15 


32 
24 
18 
1  2 


13 
1 1 
9 
7 


To  a  9 
6* 
4 
3 


No.  of  men. 
6 

5 

4 

3 


This  number,  to  which  is  often  added  a  boy  to 
bring  powder  to  every  gun,  may  be  occafionally  redu¬ 
ced,  and  the  guns  nevertheless  well  managed.  The 
number  of  men  appointed' to  the  fmall  arms,  on  board 
liis  Majefty’s  ffiips  and  (loops  of  war, .  by  order  of  the 
admiralty,  are, 

5  Rate 


Q. 

u 

a  r 

Kate  of  the  fliip. 

No.  of  men  to  the  fmall  arms, 

Jft 

- 

150 

2d 

- 

120 

3d  of  80 

guns 

-  IOO 

—  of  70 

guns 

8:> 

4th  of  60 

guns 

70 

4th  of  50 

guns 

60 

5th 

- 

50 

6th 

- 

40 

Sloops  of 

war 

3° 

e  lieutenants  are 

ufually 

■  ftationed  to  command  the 
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enemy.  The  matter  fuperintends  the  movements  of 
the  (hip,  and  whatever  relates  to  the  fails.  -The  boat- 
fwain,  and  a  fufficient  number  of  men,  is  ftationed  to 
repair  the  damaged  rigging  ;  and  the  gunner  and  car¬ 
penter,  wherever  neeeffary,  according  to  their  refpedlire 
offices. 

The  marines  are  generally  quartered  on  the  poop 
and  forecattle,  or  gang-way,  under  the  direction  of 
their  officers ;  although,  on  foihe  occafions,  they  af- 
lift  at  the  great  guns,  particularly  in  diftant  cannon¬ 
ading. 

Quarters,  at  a  fiege,  the  encampment  upon  one 
of  the  molt  principal  paffages  round  a  place  befieged, 
to  prevent  relief  and  convoys. 

Head  Quarters  of  an  Hrmy,  the  place  where  the 
commander  in  chief  has  his  quarters.  The  quarters  of 
generals  of  horfe  are,  if  poffible,  in  villages  behind  the 
right  and  left  wings,  and  the  generals  of  foot  are  of- 
+cxn  in  the  fame  place  :  but  the  commander  in  chief 


ten 


fhould  be  near  the  centre  of  the  army. 

Quarters  of  Refrefoment ,  the  place  or  places  where 
troops  that  have  been  much  harafted  are  put  to  recover 
themfelves  during  fome  part  of  the  campaign. 

Intrenched  Quarters ,  a  place  fortified  with  a  ditch 
and  parapet  to  fecure  a  body  of  troops. 

Winter  Quarters ,  fometimes  means  the  fpace  of 
time  included  between  leaving  the  camp  and  taking  the 
field  ;  but  more  properly  the  places  where  the  troops 
are  quartered  during  the  winter. 

The  firft:  bufinefs,  after  the  army  is  in  winter- 
quarters^  is  to  form  the  chain  of  troops  to  cover  the 
quarters  well  :  which  is  done  either  behind  a  river,  un¬ 
der  cover  of  a  range  of  fttong  polls,  or  under  the  pro- 
te&ion  of  fortified  towns*  Huflars  are  very  ufeful  cn 
this  fervice- 

It  fhould  be  obferved*  as  an  invariable  maxim,  in 
winter-quarters,  that  your  regiments  be  difpofed  in 
brigades,  to  be  always  under  the  eye  of  a  general  offb 
cer;  and,  if  poffible,  let  the  regiments  be>  fo  diftrk 
buted,  as  to  be  each  under  the  command  of  its  own 
chief. 

QUARTERING,  in  heraldry,  is  dividing  a  coat 
into  lour  or  more  quarters,  or  quarterings,  by  part-* 
ing,  couping,  See .  that  is,  by  perpendicular  and  hori¬ 
zontal  lines,  Sec. 

QUARTO-decimans.  an  ancient  fe£t  in  the  Chrif- 
tian  church,  who  taught  that  Eafter  fhould  always  be 
celebrated  accQrding  to  tlie-cuftom  of  the  jews,  on  the 
fourteenth  day  of  the  mponin  the  month  of  March, 
whenfoever  that  day  fell  out?*  And  hence  they  derived 
their  name  quarto  decimam ,  q.  d.  Fourteenthers.  The 
Asiatics  were  mightily  attached  -to  this,  opinion,  pre- 
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tending  that  it  was  built  on  the  authority  of  St  John, 
who  was  their  apoftle ;  and  pope  Vidlor  could  never 
bring  them  to  obedience  in  this  article,  though  he  was 
upon  the  point  of  excommunicating  them  :  but  it  is 
more  probable  he  contented  himfelf  with  menaces.  See 
Easter. 

QUARTZ,  a  genus  of  filiceous  earths  very  com- 
nion  in  Europe.  According  to  Kirwan,  the  quartz  are 
in  general  the  pureft  of  the  filiceous  kind,  though  mofb 
of  them  contain  a  flight  mixture  of  other  earths  :  the 
mott  obvious  diftinftion  among  them  arifes  from  their 
opacity  or  tranfpftrency.  Gronftedt  gives  the  following 
chara&eriftics  of  it :  1.  It  is  generally  cracked  through¬ 
out,  even  in  the  rock  itfelf,  whereby,  as  well  as  by  its 
own  nature,  it  breaks  into  irregular  and  fharp  fragments. 
2.  It  cannot  be  eafily  made  red  hot,  without  cracking 
ftill  more.  3.  It  never  decays  in  the  air;  4.  Melted 
with  fixed  alkali  in  a  due  proportion,  it  gives  a  more 
folid  and-  fixed  glafs  than  any  of  the  other  filiceous 
flones.  5.  When  there  has  been  no  interruption  in¬ 
ks  natural  accretion,  it-  always  cryttallizes  into  hexa¬ 
gonal  prifms  pointed  at  both  ends.  6.  It  is  met  with 
in  clefts,  fiffures,  and  fmall  veins  in  rocks  ;  it  feldom 
forms  large  veins,  and  ftill  more  rarely  whole  moun-x 
tains,  without  a  mixture  of  heterogeneous  fubftances.  It 
is  found, 

1.  Pure,  of  feveral  varieties,  as,  ( 1.)  Solid,  or  having 
no  vifible  particles,  and  called  fat  quartz.  This  is  ei¬ 
ther  tranfparent,  white,  blue,  or  violet-coloured*  The 
firft  kind  is  met  with  in  the  copper-mines  in  the  north¬ 
ern  part  of  Norway  and  Siberia,  and  has  no  regular 
form,  but  is  as  clear  as  the  fineft  cryftallized  quartz,  or 
rock  cryftal.  (2.)  Grained  quartz ,  of  a  white  or  pale* 
green  colour,  found  in  various  places  in  Sweden.  (  3. )  The 
fparry  quartz ,  which  is  the  fcarceft  of  the  whole,  and 
ought  not  to  be  confounded  with  the  white  felt-fpar, 
becaufe  it  is  of  a  fmoother  appearance,  and  breaks  in¬ 
to  larger  and  more  irregular  planes.  It  is  found  of  a 
whitilh  yellow,  from  the  gold  mines -in  Hungary  ;  or 
white,  from  the  ifiand  of  Uto.  Brunnich  tells  us,  that 
the  Hungarian  gold  and  filver  mines  near  Hodentch, 
which  have  veins-  frequently  fome  fathoms -wide,  afford 
a  kind  of  lamellated  and  porous  quartz.  It  is  met  with 
©f  white,  yellow,  and  blue  colours,  and  it  is  fometimes 
finely  cryftallized  in  pyramidical  figures. 

2 .  CryjiaUized quartz ,  or  rock  cryjlal.  See  Cr y s t a i 

3.  Impure  quartz *  Of  this  there  are  two  kinds, 
(1.)  Mixed  with  iron,  in  form  of  a  black  calx.  It  is 
black,  gloffy,  and  contains  a  great  quantity  of  iron.  It 
is  found  in  Sweden.  (2.)  Mixed  with  copper,  and  of  a 
red  colour,  found  in  the  fame  country. 

#  Cronftedt  obferves,  that  quartz  in  general,  and  efpe- 
cially  its  cryftals,  are  very  commonly  fuppofed,  when 
yet  in  their  foft  and  diffolved  ftate,  to  have  included 
within  them  fome  vegetables,  for  inftance  grafs  and 
mofs.  “  This  (fays  he)  I  cannot  abfolutely  deny; 
but  it  deferves  carefully  to  be  examined  if  that  which  is 
fhown  as  a  grafs  be  not  an  afbeftos,  or  a  ftriated  cockle; 
and  the  mo(&  only  branched  varieties  filled  with  earth, 
which,  by  their  being  ramofe,  bear  a  vegetable  appear¬ 
ance.  It  is  very  common  in  agates,  and  makes  them 
of  lefs  value  than  they  otherwise  would  be.  This  isu- 
moll  generally  the  cafe  with  thofe  ftones  which  arc 
fhown  as  including  vegetables ;  and,  for  my  own  part,  l\ 

have 
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been  fo  fortunate  as  to 


meet 
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with  any  may  be  bound  or  obligated  to  the  other,  without  having 

QuMt *  have  never  Deen  jo  - -  ~  ”  given  his  coafent  to  the  a£t  whereby  he  is  obliged.  For 

It  ,  others.”  .  .  „  ,  •  Oneof  the  prin-  example  :  I  have  done  your  bufmefs,  in  your  abfence, 

,  M.  Magellan  remarks,  that  quartz  gon£  of  without  your  procuration,  and  it  has  fucceeded  to  your 

-v  cipal  kinds  of  done  which  conta  ^  ^  ^  advantage.  I  have  then  an  ac'hon  againft  you  for  the  re- 

the  Hungarian  veins  confident  y  t,^  .  CQVery  of  what  1  have  diiburfed,  and  you  an  aftion 

is  fo  minutely  difperfed,  tha51!;  Cf  d  b  pounding  againd  me  to  make  me  give  an  account  of  my  admini¬ 
cle  bed  drat  ion.  which  amounts  to  a  qM^raa. 


amhalfaMhom,"  and  feme  dill  more,  repay  the  trou¬ 
ble  and  expences,  which  the  fmall  quantity  of  gold 
would  not  otherwife  counterbalance.  Nature  has  not 
anywhere  produced  mountains  of  pure  quartz  ;  lor 
though  fome  rocks  in  Sweden  are  ranked  among  the 
quartzes,  they  are  undoubtedly  mixed  with  heteroge¬ 
neous  matters.  Near  Lauterberg  upon  the  Hartz  are 
veins  of  this  Hone  from  one  to  three  fathoms  wide,  con¬ 
fiding  of  a  loofe  fand,  in  which  they  find  the  copper 
ore  in  nefts.  In  the  Danilh  Me  of  Anhalt  we  meet 
with  triangular  quartz  pebbles.  There  are  hkewife 
crvftals  of  quartz  having  water  inclofed  in  them  ;  iome 
fine  pieces  of  this  kind  are  to  be  met  with  111  the  Im¬ 
perial  cabinet  at  Vienna,  &c. 

Rock  cry  dais  are  generally  found  upon  or  among 
quartz,  and  are  to  be  met  with  in  all  parts  of  the  world. 
The  greated  number  are  furnifhed  to  the  European 
countries  from  Miount  Saint  Gothard  in  Switzerland.— 
Here  large  pieces,  weighing  from  5  to  800  pounds, 
were  found  at  Grimfelberg  ;  one.  of  1200  pounds  was 
found  fome  years  ago  at  Hlbach  in  the  Wallais.;  and  a 
piece  fix  feet  long,  four  broad,  and  equally  thick,  was 
found  in  the  ifland  of  Madagafcar,  a  place  where  thefe 
natural  produftions  are  of  the  mod  extraordinary  fize 
and  perfection. 

When  great  quantities  of  quartz  are  continually  agi¬ 
tated  by  the  fea  or  river  water,  they  are  fometimes  re¬ 
duced  to  iuch  very  minute  parts  as  to  be  eafily  carried 
away,  fufpended  in  the  water  ;  and  there  are  fands  of  fo 
minute  a  fize  as  fo  meafure  lefs  than  the  two  or  three 
hundredth  part  of  an  inch.  Thefe  are  called  quick- 
finds*  Immenfe  trads  of  land  confid  only  of  loofe 
fands,  particularly  along  the  fea^fhore  in  many  parts  of 
Europe.  Some  fuppofe  that  fea-water  has  the  poyver 
of  producing  this  fand  out  of  its  own  fubdance  ;  and 
their  furfaces,  in  general,  are  fo  polidied,  as  to  fhow 
that  they  could  not  be  reduced  in  fize  by  rubbing  againd 
each  other ;  but  we  know  not  as  yet  that  filch  a  pro¬ 
duction  has  ever  been  demonflrated.  When  fand  is 
about  as  big  as  peas,  it  is  called  gravel;  and  when  it 
is  free  from  faline  and  heterogeneous  particles,  it  is  em¬ 
ployed  in  making  mortar,  and  other  economical  pur- 
pofes.  That  which  is  very  pure  ferves  for  making  flint- 
glafs,  with  red  calces  of  lead,  and  the  proper  alkaline 
llux  ;  but  when  mixed  with  ferruginous  black  fand,  the 
glafs  affumes  a  greenifli  black  colour.  “  This  (fays  M. 
Magellan)  I  have  feen  among  the  various  fpecimens  of 
glafs  made  by  Mr  E.  Delaval,  F.  R.  S.  who  produced 
a  very  fine  tranfparent  and  colour  lefs  glafs  out  of  the 
fame  fand  with  which  he  had  made  fome  of  that  black 
glafs,  and  this  only  by  feparating  from  it  all  the  ferru¬ 
ginous  mixture.” 

QUASHING,  in  law,  the  overthrowing  and  an¬ 
nulling  a  thing. 

QUASI-contract,  in  the  civil  law,  an  aft  with¬ 
out  the  drift  form  of  a  contraft,  but  yet  having  the 
force  thereof.  In  a  contraft  there  mud  be  the  mutual 
confers t  of  both  parties,  but  in  a  quafi-contr ad  one  party 


dration,  which  amounts  to  a  quafi<ontr ad .. 

QuJST-Crime,  or  Quczfi-delia,  in  the  civil  law,  the 
aftion  of  a  perfon  who  does  damage,  or  evil,  involun¬ 
tarily.  The  reparation  of  qucifi-crimes  confids  in  ma¬ 
king  good  the  damages,  with  intered. 

QUASS,  a  fermented  liquor  drunk  in  Rufiia.  See 
Peasant. 

QUASSIA,  in  botany  :  A  genus  of  the  monogynia 
order,  belonging  to  the  decandria  clafs  of  plants  ;  and 
in  the  natural  method  ranking  under  the  14th  order, 
Gruinales.  The  calyx  is  pentaphyllous  ;  there  are  five 
petals  ;  the  neftarium  is  pentaphyllous  ;  there  are  from 
two  to  five  feed-cafes  danding  afunder,  and  monofper- 
mous.  There  are  three  fpeci-es,  the  amara,  fimarubci> 
and  excelfa  or  polygama. 

The  quafiia  amara  grows  to  the  height  of  feveral  IVoodvilln 
feet,  and  fends  off  many  drong  branches.  The  wood 
is  of  a  white  colour  and  light  ;  the  bark  is  thin  and  ^  yJ’J® ' 
grey  :  the  leaves  are  placed  alternately  on  the  branches, v 
and  confid  of  two  pair  of  oppofite  pinnae,  with  an  odd 
one  at  the  end  :  all  the  leafets  are  of  an  elliptical  fliape, 
entire,  veined,  fmooth,  pointed,  feffile,  on  the  upper 
pagina  of  a  deep  green  colour,  on  the  under  paler  :  the 
common  footdalk  is  articulated,  and  winged,  or  edged, 
on  each  fide  with  a  leafy  membrane,  which  gradually 
expands  towards  the  bafe  of  the  pinnae  :  the  flowers  are 
all  hermaphrodite,  of  a  bright  red  colour,  and  terminate 
the  branches  in  long  fpikes  :  the  brafteae  or  floral  leaves 
are  lance-fhaped  or  linear,  coloured,  and  placed  alternate¬ 
ly  upon  the  peduncles  :  the  calyx  is  fmall,  perfident, 
and  five-toothed :  the  corolla  confids  of  five  lance- 
fliaped  equal  petals,  at  the  bafe  of  which  is  placed 
the  neftary,  or  five  roundifh,  coloured,  feales :  the  fila¬ 
ments  are  ten,  flender,  fomewhat  longer  than  the  co¬ 
rolla,  and  crowned  with  fimple  antheras,  placed  tranf- 
verfely  :  the  receptacle  is  flefhy  and  orbicular  :  the  ger- 
men  is  ovate,  divided  into  five  parts,  and  fupports  a 
flender  dyle,  longer  than  the  filaments,  and  terminated 
by  a  tapering  digma :  the  capfiiles  are  five,  two-celled, 
and  contain  globular  feeds.  It  is  a  native  of  South  Ame¬ 
rica,  particularly  of  Surinam,  and  alfo  of  fome  of  the 
Wed  Indian  iflands.  The  root,  bark,  and  wood,  of 
this  tree  have  all  places  in  the  materia  medica.  The 
wood  is  mod  generally  ufed,  and  is  faid  to  be  a  tonic, 
domachic,  antifeptic,  and  febrifuge. 

The  quafiia  fimaiuba  is  common  in  all  the  woodlands 
in  Jamaica.  It  grows  to  a  great  height  and  confi-  ^erl 
derable  thicknefs.  The  trunks  of  the  old  trees  are  black 
and  a  little  furrowed.  Thofe  of  the  young  trees  are 
fmooth  and  gray,  with  here  and  there  a  broad  yellow 
fpot.  The  infide  bark  of  the  trunk  and  branches  is 
white,  fibrous,  and  tough.  It  tades  flightly  bitter.  On 
cutting  or  dripping  off  this  bark,  no  milky  juice  iffues, 
as  has  been  mentioned  by  various  authors.  The  wood 
is  hard,  and  ufeful  for  buildings.  It  fplits  freely,  and 
makes  excellent  daves  for  fugar  hogfheads.  It  has  no 
fenfihle  bitter  tade.  The  branches  are  alternate  and 
fprcading.  The  leaves  arc  numerous  and  alternate. 

On  the  upper  fide,  they  are  fmooth,  fhining,  and  of  a 
6  deep 
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Qua.lia.^  (icep  green  colour  :  on  the  under  fide  they  are  white. 

\  -  The  flowers  appear  about  the  beginning  of  April. 

They  are  of  a  yellow  colour,  and  placed  on  fpikes  beau- 
tifuUy  branched. 

The  fruit  is  of  that  kind  called  a  drupa ,  and  ,  is  ripe 
towards  the  end  of  May.  It  is  of  an  oval  fhape,  is 
black,  fmooth,  and  (hilling.  The  pulp  is  flefhy  and 
foft ;  the  tafte  a  naufeous  fweet.  The  nut  is  flattened, 
and  on  one  fide  winged.  The  kernel  is  fmall,  flat,  and 
tulles  fweet.  The  natural  number  of  thcle  drupae  is 
five  on  each  common  receptacle  ;  but,  for  the  mod  part, 
there  are  only  two  or  three  ;  the  red  abort  by  various 
accidents.  The  roots  are  thick,  and  run  fuperficially 
under  the  furface  o[  the  ground  to  a  confiderable  di- 
ilance.  The  bark  is  rough,  fcaly,  and  warted.  The 
inliue  when  frefh  is  a  full  yellow,  but  when  dry  paler* 
It  has  but  little  fmell.  The  tafte  is  bitter,  but  not 
very  difagreeable*  This  is  the  true  cortex  fimarubae  of 
the  fliops.  This  tree  is  known  in  Jamaica  by  the  names 
of  mountain  damjon,  hitter  dim  for,  and  Ji  ive-wood*  The 
fhops  are  fupplied  with  this  bark  from  Guiana  ;  but  now 
we  may  have  it  from  our  own  iflands  at  a  moderate  ex¬ 
pose.  On  examining  the  fructification,  Dr  Wright 
found  this  tree  to  be  a  fpecies  of  quaffia.  Under  that 
name  he  fent  it  to  Europe,  and  X^innseus  adopted  it  into 
his  fyflem.  There  are  male  flowers  on  one  tree  and 
female  flowers  on  another  ;  and  this  is  invariably  the  cafe 
in  Jamaica. 

Mott  authors  who  have  written  on  the  fimaruba 
agree,  that  in  fluxes  it  redores  the  lod  tone  of  the  in- 
teflines,  allays  their  fpafmodic  motions,  promotes  the 
fecretions  by  urine  and  perfpiration,  removes  that  low- 
nefs  of  fpirits  attending  dyfenteries,  and  difpofes  the 
patient  to  fleep  ;  the  gripes  and  tenefmus  are  taken  off, 
and  the  dools  are  changed  to  their  natural  colour  and 
confidence.  In  a  moderate  dofe,  it  occalions  no  difturb- 
ance  or  uneafinefs  ;  but  in  a  large  doze  it  produces  fick- 
nefs  at  domach  and  vomiting.  Negroes  are  lefs  affe&ed 
by  it  than  white  people.  Dr  Cullen,  however,  fays, 

We  can  perceive  nothing  in  this  bark  but  that  of  a 
Medca,  Ample  bittei  ;  the  virtues  aferibed  to  it  in  dyfentery 
'y  Vep.75.have  not  been  confirmed  by  my  experience,  or  that  of 
the  pra&itioners  in  this  country;  and  leaving  what 
others  are  faid  to  have  experienced  to  be  further  ex¬ 
amined  and  conlldered  by  pra&itioners,  I  can  only  at 
prefent  fay,  that  my  account  of  the  effe&  of  bitters  will 
perhaps  explain  the  virtues  aferibed  to  limaruba.  In 
dyfentery  I  have  found  an  infufion  of  chamomile  flowers 
a  more  ufeful- remedy.”  The  quaffia  excelfa  or  poly, 
gama  was  named  by  Sir  Jofeph  Banks,  Dr  Solander,  and 
Dr  Wright,  pricrania  amor  a,  (fee  Pricrania  Amur  a,) 

It  is  ranked,  however,  by  Mr  John  Lindfay,  in  a  paper 
in  the  third  volume  of  the  Edinburgh  Trarifa&ions, 
under  quaffia,  who  gives  the  following  defeription  of 
it.  “  It  is  very  common  in  the  woodlands  of  Jamaica, 
is  beautiful,  tall,  and  (lately,  fome  of  them  being  roo 
feet  long,  and  ten  feet  in  circumference  eight  feet 
above  the  ground.  The  trunk  is  draight,  fmooth,  and 
tapering,  fending  off  its  branches  towards  the  top. 
The  outfide  bark  is  pretty  fmooth,  of  a  light  gray  or 
afh  colour,  from  various  lichens.  The  bark  of  the 
roots  is  of  a  yellow  cad,  fomewhatlike  the  cortex  fima¬ 
ruba.  The  inner  bark  is  tough,  and  compofed  of  fine 
flaxy  fibres.  The  wood  is  of  a  yellow  colour,  touo-h, 
but  not  very  hard.  It  takes  a  good  polifh,  and  is  ufed 
Yol.  XV.  Part  II. 
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as  flooring.  The  leaves  are  fub-alternate  ;  the  fmall  Quaffi* 
leaves  are  in  pairs,  from  five  to  eight,  (landing  oppofite;  li  ' 
to  each  other  on  (hort  footftalks,  and  ending  -with  an. 
odd  one.  They  are  of  an  oblong  oval  fhape,  and 
pointed  ;  the  ribs  reddiih,  and  the  young  leaves  are  co^ 
vered  with  a  fine  brownifli  down.  The  flowers  come: 
out  in  bunches  or  clutters  from  the  lower  part  of  the  laft: 

(hoot  before  the  leaves,  and  ftand  on  round  footftalks. 

I  he  flowers  are  fmall,  of  a  yellowifh  green  colour; 
with  a  very  fmall  calyx.  Phe  male  dr  barren  tree  has 
flowers  nearly  fimilar  to  the  hermaphrodite,  but  in  k 
there  are  only  the  rudiments  of  a  dyle. 

“  The  fruit  is  a  fmooth  black  drupa,  round  fhaped; 
and  of  the  fize  of  a  pea.  There  is  but  little  pulp,  and 
the  nut  covers  a  round  kernel.  Thefe  drupae  are  gene¬ 
rally  three,  fometimes  two,  and  often  only  one,  at¬ 
tached  fidewife  to  a  roundifh  flefhy  receptacle.  It 
flowers  in  October  and  November,  and  its  fruit  is  ripe 
in  December  and  January.  Except  the  pulp  of  the 
fruit,  every  other  part  of  this  tree  has  an  intenfely  bit, 
ter  tafte.  In  tafte  and  virtues  it  is  nearly  equal  to  the 
quaffia  of  Surinam,  and  I  am  credibly  informed  is  fold 
in  Loudon  for  the  quaflia  am&ra  ;  and  it  may  be  fafely  * 
ufed  in  all  cafes  where  t(iat  drug  lias  been  thought  pro¬ 
per,  whether  as  an  antifepticr,  or  in  cafes  of  weaknefe, 
in  the  llomach  and  bowels.  It  may  either  be  given 
alone,  or  joined  with  the  JefuiVs  bark.  The  happieft 
effect  ref  lilt  from  the  ufe  of  this  medicine  in  obftinatc 
remitting  fevers  from  marfh  miafmata,  in  agues  which 
had  refilled  the  ufe  of  JefuiVs  bark,  and  in  dyfenteries 
of  long  (landing.  It  is  in  daily  pradlice  in  dropfie3 
from  debility,  either  in  Ample  infafions  or  tin&ure 
by  itfelf,  or  joined  with  aromatics  and  chalybeates. 

Dr  Drummond,  an  eminent  phyfician  in  Jamaica,  pre¬ 
faces  it  with  great  fuccefs  in  the  above  cafes,  as  Well 
as  in  amenorrhaea,  chlorofis,  dyfpepfia,  and  in  that 
fpecies  of  pica  called  dirtying,  fo  fatal  to  a  number  of 
negroes. 

“  1  he  bark  of  the  quaflia  polygama,  but  efpecially 
the  wood,  is.  intepfely  bitter.  They  may  both  be  ufed 
in  various  forms.  In  certain  cafes  of  droply,  aromatics 
and  preparations  are  joined  to  it,  alfo  in  amenorrhaea 
and  chlorofis  ;  and  in  worm  fevers,  the  cabbage-bark,  or 
other-  vegetable  anthelmintics.” 

QUA!  UORVIR,  in  antiquity,  formerly  written 
IIII.  Vir,  a  Roman  magittiate,  who  had  three  col- 
leagues  joined  with  him  in  the  fame  adminiftration,  and 
had  the  care  of  condufting  and  fettling  the  colonies 
fent- into  the  provinces.  There  were  alfo  quatuorviri 
appointed  to  infpedt  and  take  care  of  repairs,  &c. 

QUAVER,  in  mufic,  a  meafure  of  time  equal  to  half 
a  crotchet,  or  an  eighth  part  of  a  femibreve. 

QUAY.  See  Key. 

QUEBEC,  a  haudfome  and  large'  town  of  Ame¬ 
rica,  and  capital  of  Canada.  The  firit  place  taken  no¬ 
tice  of  upon  landing  here  is  a  fquare  of  an  irregular 
figure,  with  well-built  lioufcs  on  each  fide  ;  on  the  back 
of  which  is  a  rock  ;  on-  the  left  it  is  bounded  by  a  fmall 
church  ;  and  on  the  right  are  two  rows  of  houfes,  pa¬ 
rallel  to  each  other.  There  is  another  between  the 
church  and  the  harbour;  as  alfo  another  long 'row  on 
the  fide  of  the  bay.  This  may  be  looked  upon  as  a 
kind  of  fuburb  ;  and  between  this  and  the  great  ftreet 
is  a  very  deep  afeent,  in  which  they  have  made  iteps 
lor  the  foot-paflengers  to  go  up.  This  may  be  called 
S  C  the 
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Queen. 
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•between  two  large  fquares  is  a  fort  where  the  gover¬ 
nor  lodges.  The  Recolets  have  handfome  houfes  over- 
•  ft  and  on  the  right  is  the  cathedral  church  : 
over-ao'ainft  this  is  the  Jefuits  college,  and  between 
them  are  well-built  houfes ;  from  the  fort  runs  two 
ftreets,  which  are  croffed  by  a  th.rd,  and  between  thefe 
fa  church  and  a  convent  In  the  fecond  fquare  are 

two  defeents  to  the  river  of  St  Charles.  The  Hot  1 
Dieu  is  in  the  midway-,  and  frem  thence  are  fmall 
houfes,  which  reach  to  the  houfe  of  the  mtendant.  On 
the  other  fide  of  the  Jefuits  college,  where  the  church 
{lands,  is  a  pretty  long  ftreet  in  which  is  a  nunnery. 

the  houfes  are  built  of  Hone,  and  there  are 


tally 


Queen  Charlotte's  Sound,  is  fituated  at  the  northern  Queenbo- 
extremity  of  the  fouthern  ifland  of  New  Zealand,  near  Jou%h'  f 
Cook’s  Strait,  lying  in  41.  6.  of  fouth  latitude,  and 
19.  of  eaft  longitude.  The  climate  of  this  found 


174. 


is  much  more  mild  than  at  Dufay  Bay  ;  and  though 
there  is  not  fuch  plenty  of  wild  fowl  and  fifa,  the  de-* 
fed  is  fufficiently  compenfated  by  abundance  of  excel¬ 
lent  vegetables.  The  hills  about  the  found  confift 
moftly  of  an  argillaceous  ftone  of  a  greenifti  grey,  or 
bluifh  or  yellowifh  brown  colour.  A  green  talkous 
or  nephritic  (by  the  jewellers  called  jadde )  is  likewife 
Aim  ok  all  the  houfes  are  built  ot  itone,  ana  mere  »rc  very  common,  together  with  horn-ftone,  jhmgle,  feveral 
^  ?  .nno  inlibitants  •  the  fort  is  a  handfome  build-  forts  of  flinty  ftones  and  pebbles,  fome  loofe  pieces  of 

about  7000  u”a"tS’  d  Quebec  is  not  regularly  bafaltes,  Itrata  of  a  compact  mica  or  glimmer,  with  par- 

hut  itcannot  H  eafilvffiken  ;  for  the  harbour  tides  of  quart*.  Hence,  Mr  Forrefter  thinks,  there 
S  flanked  with  two  baftions,  which  at  high  tides  are  is  reafon  to  believe  that  this  part  of  New  Zealand  con- 
sffinaft  level  with  the  water.  A  little  above  one  of  the  tains  iron^re,  and  perhaps  feveral  other  metaUicfub- 
SSi  is  a  demi-baftion,  partly  taken  out  of  the  rock;  ftances.  The  country  is  not  fo  deep  as  at  Duflty  Bay, 
and  above  it,  on  the  fide  of  the  gallery  of  the  fort,  is  and  the  hills  near  the  fea  are  generally  inferior  m 
“  battery  of  2  7  pieces  of  cannon  :  ftill  above  this  is  a  height,  but  covered  with  forefts  equally  intricate  and 
fquare  fort  called  the  citadel;  and  the  ways  from  one  impenetrab  e.  Captain  Cook  fowed  the  feeds  of  many 
fortification  to  another  are  difficult  to  pafs.  To  the  vegetables  m  this  place,  that  have  ufefukand  nutntrv«r 
left  of  the  harbour,  on  the  fide  of  the  road,  there  are  roots.  He  fowed  alfo  corn  of  feveral  forts,  beans,  kid- 
laree  batteries  of  cannon,'  and  fome  mortars  ;  befides  ney-beans,  and  peafe.  The  dogs  here  are  of  the  long¬ 
ue  there  are  feveral  other  fortifications  not  very  eafy  haired  fort^wrth  pricked  ears,  and  referable  the  common 


to  be  deferibed.  In  1711  the  Britifh. fitted  out  a  fleet 
with  a  defign  to  conquer  Canada,  which  failed  on  ac¬ 
count  of  the  rafhnefs  of  the  admiral ;  who,  contrary  to 
the  advice  of  his  pilot,  went  too  near  the  Seven  ifles, 
and  fo  loft  his  largeft  fhips,  and  3000  of  his  beft  fol- 
diers.  It  is  about  300  miles  north-weft  of  Bofton  in 
New-England,  On  O&ober  x8.  1759,  it  was  taken 
by  the  Britifh  under  the  command  of  General  Wolfe, 
who  loft  his  life  in  the  battle,  after  he  had  the  fatis- 
fa&ion  to  know  that  our  troops  were  vi&orious.  Ad¬ 
miral  Saunders  commanded  a  fquadron  of  men  of  war, 
and  did  immenfe  fervice  in  reducing  this  place  there 
being  not  a  man  in  the  navy  but  what  was  a&ive  on 
this  occafion,  not  excepting  the  failors  belonging  to 
the  tranfport  veffels.  After  this  valuable  acquifttion, 
all  Canada  came  under  the  jurifdi&ion  of  the  crown  of 
Great  Britain.  W.  Long.  69.  48.  N.  Lat.  46.  55. 

QUEDA,  a  kingdom  of  Afia,  in  the  peninfula  be¬ 
yond  the  Ganges,  and  near  the  ftrait  of  Malacca.  The 
king  is  tributary  to  Siam.  The  principal  town  is  of 
the  fame  name,  and  faid  to.  contain  about  8000  inhabi¬ 
tants  ;  and  is  fubjeft  to  the  Dutch.  It  has  a  harbour, 
and  is  3C0  miles  north  of  Malacca.  E.  Long.  100.  5, 
N.  Lat.  7.  5. 

QUEDLINGBURG,  a  town  of  Germany,  in  the 
circle  of  Upper  Saxony,  and  on  the  confines  of  the 
duchy  of  Brunfwick.  Here  is  a  famous  abbey,  whofe 
abbefs  is  a  princefs  of  the  empire,  and  who  fends  de¬ 
puties  to  the  diets..  Her  contingent  is  one  Jiorfeman 
and  ten  footmen.  The  inhabitants  of  the  town  live  by 
brewing,  hufbandry,  and  feeding  of  cattle.  It  is  10 
miles  fouth-eaft  of  Halberftadt,  and  32  weft  of  Bern- 
berg.  E.  Long.  1  r.  34.  N.  Lat.  52.  1.. 

QUEEN,  a  woman  who  holds  a  crown  fingly. 

The  title  of  queen  is  alfo  given  by  way  of  courtefy 
to.  her  that  is  married  to  a  king,  who  is  called  by  way 
^f  diftin&ion  queen-confort ;  the  former  being  termed 
queen-regent.  The  widow  of  a  king  is  alfo  called  queen  y 


fhepherd’s  cur,  but  they  are  very  ftupid  animals.  They 
are  fed  with  fifa.  and  even  dogs  flefh,  and  perhaps  hu¬ 
man  flefh,  which  the  natives  alfo  eat.  Captains  Cook 
and  Furneanx  left  on  thefe  {Hands  a  boar  and  two  fows, 
with  a  pair  of  goats,  male  and  female,  with  fome  geefe, 
in  order  to  benefit  the  natives  and  future  generations 
of  navigators.  They  left  likewife  among  them  a  num¬ 
ber  of  brafs  medals  guilt,  on  one  fide  of  which  was. 
the  head  of  his  prefent  majefty,  with  the  infeription 
George  III.  King  of  Great  Britain,  France,  and  Ire¬ 
land,  &c.  On  the  reverfe,  a  reprefentation  of  two  men* 
of  war,  with  the  names  Refolution  and  Adventure  over 
them  5  and  the  exergue,  failed  from  England  March 
MDCCLXXll. 

Queen -Gold,  is  a  royal  duty  or  revenue  belonging 
to  every  queen  of  England  during  her  marriage  to  the 
king,  payable  by  perfona  in  this  kingdom  and  Ireland,, 
on  divers  grants  of  the  king  by  way  of  fine  or  oblation*, 
&c.  being  one  full  tenth  part  above  the  entire  fines,  on 
pardons,  contra&s,  or  agreements,  which,  becomes  a  real 
debt  to  the  queen,  by  the  name  of  aurum  regime,  upon, 
the  party’s  bare  agreement  with  the  king  for  his  fine,, 
and  recording  the  fame. 

Queen' s-County,  a  divifion  of  the  province  of  Lein- 
fler  in  Ireland ;  fo  called  from  the  popiih  Queen  Mary, 
in  whofe  reign  it  was  firft  made  a  county  by  the  earl, 
of  Suffex,  then  lord-deputy.  It  is  bounded  on  the 
fouth  by  Kilkenny  and  Catherlogh  ;  by  King’s  coun¬ 
ty  on  the  north  and  weft,;  part  of  Kildare  and  Cath^r- 
logh  on  the  eaft;  and  part  of  Tipperary  on  the  weft. 
Its  greateft  length  from  north  to  fouth  is  35  miles,  and 
its  breadth  near  as  much ;  but  it  is  unequal  both  ways. 
This  county  was  anciently  full,  of  bogs  and  woods, 
though  now  pretty  well  inclofed,  cultivated,  and  inha¬ 
bited.  The  baronies  contained  in  it  areTeven  ;  and  it 
fends  eight  members  to  parliament. 

QuEEN-Bee.  See  Bee,  n"  3,  &c. 

QUEENBORQUGH,  a  town  of  the  ifk  of  Shep. 

8  m 


Queens- 

icrry 


Q.  V  ,E  t  ?SS 

pey  in  Kent,  which  fends  two  members  to  parliament, 
though  confifting  only  of  about  loo  low  brick  houfes, 
Quercus.  a^d  fcarce  350  inhabitants.  The  chief  employment  of 
^the  people  here  is  oyfler  drudging  ;  oyflers  being  very- 
plentiful,  and  of  a  iine  flavour.  E.  Long.  a.  Co  N 
Eat.  51.  25.  *  D 

QUEENS-fsrrv,  a  town  of  Scotland,  in  the  fhire 
of  Lothian,  feated  on  the  foutli  fide  of  the  river  Forth 
9  miles  well  of  Edinburgh. 

-  QUEI-ling-fou,  the  capital  of  th^,  province  of 
tZr  "rxs?11^1.  ln  China>  has  its  name  from  a  flower  called 
GbLa?  l?h  ™hlch  &rows  on  a  tree  refembling  a  laurel ;  it  ex* 
hales  fo  fweet  and  agreeable  an  odour,  that  the  whole 
country  around  is  perfumed  with  it.  It  is  fituated  on 
the  banks  of  a  river,  which  throws  itfelf  into  the  Ta- 
h°;  but  it  flows  with  fuch  rapidity,  and  amidfl  fo  nar- 


Grojia 


1  E 

2.  The  pnnus,  or  chefnut-Icaved  American  oak, 

fmomh5l°  01  6°-feet,  u  8:11 5  havino  krge  oblong-oval  ~ 
fmooih  leaves  pointed  both  ways,  the  edges  finuated- 
rrated,  with  the  finufes  uniformly  round. 

3.  The  phellos,  or  willow-leaved  American  oak 

fnri'VS  l^°  °r  {•?  bavinff  i°ng  narrow  fmooth 

^ntire  leaves  like  thofe  of  the  willow.  There  is  a  va. 
nety  called  the  dwarf  nyi/low-Ieaved  oak 

4;  fh,e.  alba’  or  white  Virginian  oak,  grows  30  or 
40  feet  high,  havmg  a  whitifh  bark,  with  W  0b- 

ei“-E,e'*  ,'ara' ,he 

5»  The  nigra,  or  black  Virginian  oak,  grows  *o 
or  40  feet  high,  having  a  dark-coloured  bark,  lari 
wedge-lhaped  llightly-trilobated  leaves.  8 

.b»«« 


row  valleys,  that  it  is  neither  navigable  nor  of  anv  utf  tfo  feet  f» I3’  °r  i  ,  oak>  gro'v s  aboul 

Ii;v  .=  Thi,  city  fcC-  sSS 

.iWthc  ™aa?f  „t.,cic,.fot-  p.iT,  Atl'SaStt 


t  -  ^  p  j  miu  tUv  VVI1U1C 

of  it  is  built  almofl  after  the  model  of  our  ancient  for- 
trefles ;  but  it  is  much  inferior  to  the  greater  part  of  the 
capitals  of  the  other  provinces.  A  great  number  of 
birds  are  found  in  the  territories  belonging  to  it,  the 
colours  of  which  are  fo  bright  and  variegated,  that  the 
artifls  of  this  country,  in  order  to  add  to  the  luftre 
of  their  filks,  interweave  with  them  fome  of  their  fea¬ 
thers,  which  have  a  fplendor  and  beauty  that  cannot  be 
imitated.  Quei-ling  has  under  its  jurifdi&ion  two  ci¬ 
ties  of  the  fecond  clafs  and  feven  of  the  third. 

Quei,  in  natural  hillory,  is  a  name  given  by  the  Chi- 
tiefe  to  a  peculiar  earth  found  in  many  parts  of  the  eall. 
It  is  of  the  nature  of  an  indurated  clay,  and  in  fome  de¬ 


u  ,  .  . - luuLLca  veins,  Dnt  p-e- 

nerally  dyeing  in  autumn  to  a  reddifk  colour,  remain- 
mg  on  the  trees  late  in  the  feafon. 

7-  The  efculus  of  Pliny,  or  cut-leaved  Italian  oak, 

for/br;°  *“5  rgh’  haVin^  a  Purpli«l  bark,  Ob. 
long  deeply-finuated  fmooth  leaves,  and  long  flender 
clofe-fitting  acorns  in  very  large  cups.  S 

8.  aEgilops,  or  large  prickly-cupped  Spanifli  okk. 

frunT  7a°d°r  M°,  w  a  very  larfe 

trunk,  and  w.dely-fpreading  head,  having  a  whitifh 

Jhefr  krge  0bl°ng-oval  deeply-ferrated  fmooth  leaves, 
the  ferratures  bowed  backward,  and  large  acorns  placed 
in  Angularly  large  prickly  cups.  This  is  a  noble  foecies, 
almofl  equal  in  PTnWth  tr»  nnv  - T?_  .  t  * 


gree  approaches  to  the  talks,  as  our  fleatites  and  the  ga-  almofl  equa[  ingrowth  to  CUPS‘  ThiS  "S  fpe< 
ladites  do.  It  is  very  white  and  abfterfive,  ufed  by  o  Cerri  offmaSe  J 
the  women  of  China  to  take  off  fpots  from  the  (kj,  grows  30  or  40  fert hi^h  °ak> 

end  render  it  foft  and  fmooth,  as  the  Italian  ladies  ufe  pinnatifid  tranfverfely  iSgcd "eav«  downv 
talk  of  Venice.  1  hey  fomet.mes  ufe  the  fine  powder  and  fmall  acorne  lg„  ’  d  w">  undetneath. 


talk  of  Venice.  They  fometimes  ufe  the  fine  powder 
of  this  ftoiie  dry,  rubbing  it  on  the  hands  and  face 
after  wafhing  ;  fometimes  they  mix  it  In  pomatum. 

QUERCI,  a  province  ofGuienne  in  France;  boun¬ 
ded  on  the  north  by  Limofin,  on  the  eall  by  Rouergue 
and  Auvergne,  on  the  fouth  by  Upper  Languedoc, 
and  on  the  weft  by  Agenois  and  Perigord.  It  is  di¬ 
vided  into  Upper  and  Lower  ;  and  is  fertile  in  corn, 
wine,  and  fruits.  Cahors  is  the  capital  town. 


and  fmall  acorns  placed  in  prickly  cups. 

i°-  The  ilex,  or  common  evergeeu  oak,  grows  40 
,  r5  o  eet  high,  having  a  fmooth  bark,  oval  and  ob- 
•ong  undivided  ferrated  petiolated  leaves,  downy  and 
whitifh  underneath.  The  varieties  are,  broad-leaved 
narrow-leaved,  and  fometimes  both  forts  and  other  dif- 

Sfotsii gjr <r"-  ,lf“  ***~ 

11.  The  gramuntia,  or  Montpelier  holly-lfeved  ever- 


QUERCUS,  the  oak-tree  :  A  genus  of  the  poly-  green  oak  |rows  40  or  toffl  holly^ved  ever, 
undria  order,  belonging  to  the  monoecia  clafs  of  plants ;  oval,  clofe’-lk ting  finuated  fnfoous'kaves"!  33 
'und  in  the  natural  method  ranking  under  the  50th  or-  neath,  bearing  a  refembhn«  to  he  leave^f  n7,,11 
der,  Amentaciic.  The  calyx  is  nearly  quinquefid  ;  there  12  The  fuher  1.  ,  0  the  leaves  of  holly. 

is  no  corolla  ;  the  ftamina  are  from  five  to  ten  in  num-  high,  *  having-  a  thick  '  ffr°WS  1  °r  °r  4°  feet 

ber  The  female  calyx  is  monophyllous,  very  entire,  obfong-ovalundivid«i  fJatcdUZs 
„d  fabrora.  I W  «  „o  00.01!.  5  tho  H,I,.  ,«  frem  «„hS  This  ^  £%,  %£ 

OT  tllP  Kurlr  1 _  <  -  9 


two  to  five  ;  and  there  is  an  ovate  feed.  See  Oak. 

Species.  i.  The  robur,  or  common  Englifh  oak, 
grows  from  about  60  or  70  to  igo  feet  high,  with  a 
prodigious  large  trunk,  and  monflrous  fpreading  head* 
oblong  leaves,  broadefl  towards  the  top,  the  edges 
acutely  finuated,  ’having  the  angles  obtufe.  There  is 
a  variety,  having  the  leaves  finely  flriped  with  white. 
This  fpecies  grows  in  great  abundance  all  over  Eng. 
land,  in  woods,  forefls,  and  hedge-rows ;  is  naturally 


it  being  the  bark  of  the  tree,  whfoh  be^g  0?a 
hick  fungous  nature,  under  which,  at  the  fame  time, 
as  formed  a  new  bark,  and  the  old  being  detached  foe 
ufe,  the  tree  ftill  lives,  and  the  fucceedi4  young  bark 
becomes  alfo  of  the  fame  thick  fpongy  nature  i/fix  or 

tTJTl  fit>  barlins-  „Sh" 

frefh  bark  forming  under  it,  becoming  cork  like  the 

thUeY"  tht'  fPf,nod  of  timei  a!1d  in  this  manner 
thefe  trees  wonderfully  furnifh  the  cork  for  our  ufe,- 

and  OT  \tThirn  k  _ r  1  « 


of  an  amazing  large  growth  ;  there  Being  aoc«3  .ndrf  whfohTmTfhe  eoZ  for  t* 

fome  above  xco  feet  ftature,  with  wonderful  large  barrels,  and  numerous  other  ufeful  art, VI  for 

trunks  and  fpreading  heads;  and  is  fuppofed  to  col  grows  in  great  plenty  in  Spain  md 
tmue  its  growth  many  centuries,  thefe  coJtrie/we  K  cork 

S  ^  2  ' burn ' 


Querrw.  turn  it,  to  ina! ^  totkindof  ^ps^made^f ^ork  are 
m(h  black,  ufcd  by  P  to  arink  out  of. 

The  Egyptians  made  coffins  of  c° jJjVj ‘d^bodies 
ned  with  a  refinous  compofition,  prciervea  uc 

a  rrit<a  Snamards  line  Hone-walls  with  it, 

v«y  »-  ~™a- 

,ie,r  t™  i&z  tc^t, „ »..» *»« 

but  14  or  15  feet  high,  branching  all  the  way,  and  of 
Why  growth;  with  large  oval  undivided  indented 
fpinous  leaves  ;  and  producing  fmall  glandular  excref- 
ctnces,  called  hrJ  or  fcarkt  *r,,n,  ufed  by  the 
dyers.  The  fmall  fcarlet  glands  found  in  this  tree,  !S 
the  effeft  of  certain  infects  depofiting  their  eggs  betwi 
the  bark  of  the  branches  and  leaves,  caufing  an  «t«va- 
fation  of  thefap,and  forming  the  excrefcence  or  fubftance 
in  queftion,  which  being,  dried  is  the  kermes  or  fcailet 

Patlt  The  Molucca,  Moluccan  oak,  commonly  called 
American  live  oak ,  grows  about  40  feet  high,  having 
mal,  fpear-fhaped,  fmooth,  entire  leaves,  and  fmall  ob- 
Jong  eatable  acorns. 

All  the  above  14  fpecies  of  quercus  produce  flowers 
annually  in  the  fpring,  about  April  or  May,  oi  a  ye  - 
lowifh  colour,  .but  make  no  ornamental  appearance, 
and  are  males  and  females  feparated  in  the  fame  tree  ; 
the  males  being  in  loofe  amentums,  and  the  females 
"  fitting  clofe  to  the  buds  in  thick  leathery  hemifphencal 
calyxes,  fucceeded  by  the  fruit  or  acorns,  which  are  oval 
nuts  fixed  by  their  bafe  into  rough  permanent  cups,  and 
moftly  fit  quite  clofe,  and  fome  on  fhort  footfialks,  ripen¬ 
ing  in  autumn ;  which  in  the  common  Englifh  oak  is 
in  great  abundance,  and  often  in  tolerable  plenty  on 
fome  of  the  other  forts  :  thofe  of  all  the  kinds  ferve 
for  propagating  their  refpe&ive  fpecies  ;  they  are  alfo 
excellent  food  for  fwine  and  deer,  the  common  oak  in 
particular. 

lifts,  &c.  Oak-trees,  of  all  the  above  forts,  may  be 
employed  in  gardening  to  diverfify  large  ornamental 
plantations  in  out-grounds,  and  in  forming  clumps  in 
ipacious  lawns,  parks,  and  other  extenfive  opens  ;  the 
evergreen  kinds  in  particular  have  great  merit  for  all  or¬ 
namental  purpofes  in  gardens.  But  all  the  larger  grow¬ 
ing  kinds,  both  deciduous  ami  evergreens,  demand  ef- 
teem  principally  as  firfi-ratefo  reft- trees  for  their  timber. 
The  Englifh  oak,  however,  claims  precedence  as  a  tim¬ 
ber-tree,  for  its  prodigious  height  and  bulk,  and  fupe- 
rior  worth  of  its  wood.  Every  pofiefior  of  confiderable 
eftates  ought  therefore  to  be  particularly  affiduous  in 
railing  woods  of  them,  which  is  effected  by  fowing  the 
acorns  either  in  a  nurfery  and  the  plants  ti  anfplanted 
where  they  are  to  remain,  or  fowedalonce  in  the  places 
where  they  are  always  to  Hand.  All  the  forts  will 
profper  in  any  middling  foil  and  open  fituation,  though 
in  a  loamy  foil  they  are  generally  more  profperous  ; 
however,  there  are  but  few  foils  in  which  oaks  will  not 
grow  ;  they  will  even  thrive  tolerably  in  gravelly,  Tan¬ 
dy,  and  clayey  land,  as  may  be'  obferved  in  many  parts 
of  this  country  of  the  common  oak. 

The  oak.is  of  the  utmoH  importance  to  Britain,  and 
its  cultivation  deferves  the  utmoft  attention.  Much,  there¬ 
fore,  to  the  honour  of  the  members  of  the  London  Society 
for  encouraging  Arts .  Manufactures ,  and  Commerce ,  they 
have  exerted  particular  attention  to  it ;  and  many 
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‘excellent  obfervations,  drawn  from  praftlce,  will  b«  Q”*-'-. 
found  in  tlieir  Tranfactions. 

f  The  propagation  of  the  flnped-leaved  varieties  of 
the  common  oak,  and  any  particular  variety  of  the 
other  fpecies,  muft  be  effeaed  by  grafting,  as  they 
will  not  continue  the  fame  from  feed  :  the  grafting  may 
be  performed  upon  any  kind  of  oaknng-ftocks  raifed 
from  the  acorns,  and  train  them  for  ftandards  like  the 

°l  The  oak  is  remarkable  for  its  flownefs  of  growth, 
bulk,  and  longevity.  It  has  been  remarked  that  the 
trunk  has  attained  to  the  Cze  only  of  14 -inches  in  dia¬ 
meter,  and  of  fome  to  20,  in  the  fpace  of  fourfeore  years. 

As  to  bulk,  we  have  an  account  of  an  oak  belonging 
to  Lord  Powis,  growing  in  Broomfield  wood,  near 
Ludlow  in  Shropfhire,  in  the  year  1764,  the  trunk  of 
which  meafured  68  feet  in  girth,  23  m  length,  and 
which,  reckoning  90  feet  for  the  larger  branches,  con¬ 
tained  in  the  whole  1455  feet  of  timber,  round  mea- 
fure,  or  29  loads  and  five  feet,  at  50  feet  to  a  load.  . 

The  Greendale  oak,  &c.  we  have  already  mention¬ 
ed  (fee  Oak).  In  the  opinion  of  many,  the  Cow- 
thorp  oak  near  Wetherby  in  Yorkfhire  is  the  father  oi 
the  foreil.  Dr  Hunter,  in  his  edition  of  Evelyn,  has 
given  an  engraving  of  it.  Within  three  feet  of  the  fui- 
face  he  fays  it  meafures  16  yards,  and  clofe  to  the 
ground  26.  In  1776,  though  in  a  ruinous  condition, 
it  was  85  feet  high,  and  its  principal  limb  extended  16- 
yards  from  the  bole.  The  foliage  was  very  thin.  It 
this  meafurement  were  taken  as  the  dimenfion  of  the 
real Jlem ,  the  fize  of  this  tree  would  be  enormous  ;  but, 
like  molt  very  large  trees,  its  Hem  is  fhort,  fpreading 
wide  at  the  bafe,  the  roots  riling  above  the  ground  like 
buttrefies  to  the  trunk,  \<diich  is  firmlar  not  to  a  cylin¬ 
der  but  to  the  fruftum  of  a  cone.  Mr  Marlham  fays, 

“  I  found  it  in  J  768,  at  four  feet,  40  feet  6  inches  ; 
at  five  feet,  36  feet  6  inches  ;  and  at  lix  feet,  32  feet  1 
inch.”  In  the  principal  dimenfions  then,  the  fze  of 
the  Jlem ,  it  is  exceeded  by  the  Bentley  oak ;  of  which 
the  fame  writer  gives  the  following  account;  “In  1759 
the  oak  in  Holt-Foreil,  near  Bentley,  was  at  7  feet  34 
feet.  There  is  a  large  excrefcence  at  5  and  6  feet  that 
would  render  the  meafure  unfair.  In  1  778,  this  tree 
was  increafed  half  an  inch  in  19  years.  It  does  not  ap¬ 
pear  to  be  hollow,  but  by  the  trifling  increafe  I  conclude 
it  not  found.”  Thefe  dimenfions,  however,  are  exceed-  . 
ed  by  thofe  of  the  Boddington  oak.  It  grows  in  a 
piece  of  rich  grafs  land,  called  the  Old  Orchard  Ground , 
belonging  to  Boddington  Manor-Farm,  lying  near  the 
turnpike- road  between  Cheltenham  and  Tewkfbury,  in. 
the  Vale  of  Gloucefier.  The  llem  is  remarkably  col- 
levied  at  the  root,  the  Tides  of  its  trunk  being  much 
more  upright  than  thofe  of  large  trees  in  general ;  and 
yet  its  circumference  at  th.e  ground  is  about  20  paces  : 
meafuring  with  a  two-foot  rule,  it  is  more  than  1 8 
yards,  at  three  feet  high  it  is  42  feet,  and  where 
fmalleH,  i»  e.  from  five  to  fix  feet  high,  it  is  36  feet. 

At  fix  feet  it  fwells  out  larger,  and  forms  an  enormous 
head,  which  has  been  furnifhed  with  huge,  and  probably 
extenfive,  arms..  But  tifne  and  the  fury  of  the  wind 
have  robbed  it  of  much  of  its  grandeur;  and  the  great- 
efi  extent  of  arm  in  1783  was  eight  yards  from  the. 

Hem. 

In  the  Gentleman’s  Magazine  fox  May  1794  we 
have  an  account  of  an  oak  tree  growing  in  PenfhurH 
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Querctw  park  In  Kent,  together  with  an  engraving, 

v~~~  the  Bear  or  Bare  oak ,  from  being  fuppoled  to  refemble 
that  which  Camden  thought  gave  name  to  he  county 
of  Berkfhire.  The  tradition  at  Penfhurd  is  '  that  it  is 
the  very  tree  planted  on  the  day  that  the  celebrated  Sir 
Philip  Sydney  was  born.  “  Some  late  writers  (fays 
Mr  Rawlet)  have  quedioned  this,  and  think  that  to  have 
been  a  different  tree,  which  was  cut  down  fome  years 
ago,  and  was  indeed  much  larger  than  this.  I  remem¬ 
ber  being  once  in  the  hollow  of  the  prefent  oak  with  the 
late  Sir  John  Cullum ;  and  his  opinion  then  was,  that 
its  antiquity  was  greater  than  the  period  afiigned.  But, 
-  I  affure  you,  the  tradition  of  this  place  ig  conftant  for 
this  tree  ;  and,  in  confirmation  of  it,  an  old  lady  of  94 
years  of  age,  now  living,  has  told  me,  that  all  the  te¬ 
nants  ufed  to  furnifh  themfelves  with  boughs  from  this 
tree,  to  flick  in  their  hats,  whenever  they  went  to  meet 
the  earls  of  Leieeder,  as  was  al  ways  the  cuftom  to  do 
at  the  end  of  the  park  when  they  came  to  refide  at  their 
feat  here.  This  fine  old  oak  Hands  upon  a  plain  about 
.500  yards  from  their  venerable  manfion,  near  a  large 
piece  of  water  called  Lancur-nveU.  Ben  Jonfon  and 
Waller  have  particularly  noticed  it  ;  and,  from  the  di- 
flinguifhed  owners  of  this  place,  it  may  be  truly  faid  to 
Hand  on  claflie  ground.  _  Within  the  hollow  of  it  there 
is  a  feat,  and  it  is  capable  of  containing  five  or  fix  per- 
fons  with  eafe.  The  bark  round  the  entrance  was  fo 
■much  grown  up,  that  it  lias  lately  been  cut  away  to  fa¬ 
cilitate  the  accefs.  The  dimenfions  of  the  tree 
thefe  : 


are 


Girth  clofe  to  the  ground 
Ditto  one  foot  from  ditto 
Ditto  five  feet  from  ditto 
Height  taken  by  fhadow 
Girth  of  lowefl,  but  not  largefl,  limb 

With  refpedl  to  longevity,  Linnaeus  gives  account  of 
an  oak  260  years  old:  but  we  have  had  traditions 
of  fome  in  England  (how  far  to  be  depended  upon  we 
know  not)  that  have  attained  to  more  than  double  that 
age.  Mr  Marfham,  in  a  letter  to  Thomas  Beevor,  Efq; 
Bath  Papers,  Vol.  I.  p.  79,  makes  fome  very  ingenious 
calculations  on  the  age  of  trees,  and  concludes  from  the 
incrcafe  of  the  Bentley  oak,  &c.  that  the  Fortworth 
chefnut  is  1  ico  years  old. 

Befides  the  grand  purpofes  to  which  the  timber  is 
applied  in  navigation  and  architc&ure,  and  the  bark  In 
tanning  of  leather,  there  are  other  ufes  of  lefs  confe- 
quence,  to  which  the  different  parts  of  this  tree  have 
been  referred.  The  Highlanders  ufb  the  bark  to  dye 
their  yarn  of  a  brown  colour,  or,  mixed  with  copperas, 
of  a  black  colour.  They  call  the  oak  the  king  oj  all  the 
trees  in  the  foreji ;  and  the  berdfman  would  think  him- 
felf  and  his  flock  unfortunate  if  he  had  not  a  ftaff  of  it. 
The  acorns  are  a  good  food  to  fatten  fwine  and  tur¬ 
keys  ;  and,  after  the  fevere  winter  of  the  year  1 709, 
the  poor  people  in  France  were  miferably  conflrained 
to  eat  them  themfelves.  There  are,  however,  acorns 
produced  from  another  fpecies  of  oak,  which  are  eaten 
to  this  day  in  Spain  and  Greece,  with  as  much  plea- 
fure  as  chefnuts,  without  the  dreadful  compulflon  of 
hunger. 

^uercvs  Marina ,  the  Sea  Oak ,  in  botany,  the  name 
of  one  of  the  broad-leaved  dichotomous  fea-fucufes.  It 
not  agreed,  among  t|e  late  botanifts,  what  was  the 
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It  is  called  fea  oak  of  Theophraftus  ;  and  the  mofl  ancient  bota¬ 
nies,  Clufius  and  Caefalpinus,  fuppofe  it  to  have  been  a 
fpecies  of  the  fhrubby  coralline  ;  but  that  feems  by  no 
means  to  have  been  the  cafe,  fince  Theophradus  fays  his 
fea  oak  had  a  long,  thick,  and  flefliy  leaf  ;  whence  we 
may  much  more  naturally  conclude  it  to  have  been  of 
the  fucus  clafs. 

QUERIA,  in  botany  :  A  genus  of  the  trigynia 
order,  belonging  to  the  triandria  clafs  of  plants ;  and 
in  the  natural  method  rankings  under  the  2  2d  order,  Ca- 
ryophilki.  The  calyx  is  pentaphyllous  ;  there  is  no  co¬ 
rolla  ;  the  capfule  is  unilocular,  and  trivalved,  with  one 
feed.  There  are  two  fpecies,  viz.,  hifpanica  and  cana- 
deufis. 

QUESNE  (Abraham  du),  marquis  of  Qnefne,  ad¬ 
miral  of  the  naval  forces  of  France,  and  one  of  the 
greated  men  of  the  lail  age,  was  b6rn  in  Normandy  in 
1610.  He  contributed  to  the  defeating  of  the  naval 
power  of  Spain  before  Gattari;  was  dangeroufly  wound¬ 
ed  before  Barcelona  in  1 642,  and  on  other  occafions  : 
he  went  into  the  fervice  of  the  Swedes,  and  became 
vice-admiral;  gave  the  Danes  an  entire  defeat,  killed 
their  admiral,  and  took  his  (hip.  He  was  recalled  into 
France  in  1647,  ar*d  commanded  the  fquadron  fent  to 
Naples.  The  fea-affairs  of  France  being  much  fallen, 
he  fitted  out  divers  fhipsfor  the  relief  of  the  royal  army 
that  blocked  up  Bourdeaux  ;  which  was  the  principal 
caufe  of  the  furrender  of  the  town.  He  was  very  for¬ 
tunate  in  the  lafl  wars  of  Sicily,  where  he  beat  the 
Dutch  thrice,  and  De  Ruyter  was  killed.  He  alfo  obli¬ 
ged  the  Algerines  to  fue  for  peace  from  France  in  a 
very  humble  manner.  In  fliort,  Alia,  Africa,  and  Eu¬ 
rope,  felt  the  efFe6ls  of  his  valour.  He  was  a  Proted- 
ant ;  yet  the  king  bellowed  on  him  the  land  of  Boil- 
chet,  and  to  immortalize  his  memory  gave  it  the  -name 
of  that  great  man.  He  died  in  1688. 

QUESTION,  in  logic,  a  propofition  dated  by  way 
of  interrogation. 

Question,  or  'Torture .  See  Rack. 

QUESTOR,  or  Quaestor,  in  Roman  antiquity, 
an  oflicer  who  had  the  management  of  the  public  trea- 
fure. 

The  queftorfliip  w*as  the  firft  office  any  perfon  could 
bear  in  the  common  wealth,  and  gave  a  right  to  fit  in 
the  fenate. 

At  firll  there  were  only  two  ;  but  afterwards  two 
others  were  created,  to  take  care  of  the  payment  of 
the  armies  abroad,  of  felling  the  plunder,  booty.  See. 
for  which  purpofe  they  generally  accompanied  the  con¬ 
fute  in  their  expeditions;  on  which  account  they  were 
called  per  eg  r  ini  >  as  the  firll  and  principal  two  were  called 
urhani . 

The  number  of  queftors  was  afterwards  greatly  in* 
creafed.  They  had  the  keeping  of  the  decrees  of  the 
fenate  :  and  hence  came  the  two  officers  of  quejior  prin - 
ci'pUy  or  augujli,  fometimes  called  candidatus  principis , 
whofe  office  refembled  in  modi  refpedls  that  of  our  fe- 
cretaries  of  Hate  ;  and  the  quejior  pal  alii ,  anfwering  in  a 
great  meafure  to  our  lord-chancellor. 

QUEUE,  in  heraldry,  fignifiesrthe  tail  of  a  bead  • 
thus,  if  a  lion  be  borne  with  a  forked  tail, -he  is  blazoned 
double-queued. 

QUEVEDO  de  Villegas  (Francifco),  a  celebra¬ 
ted  Spanifh  poet,  born  at  Madrid  in  1570.  He  was* 
defeended  from  a  noble  family,  and  was  made  a  knight 
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thrown  Into  prlfon  by  order  of  precipitated  from  the  water  by  means  of  fome  fubftance  QuicfcUn^. 
tnr --  •  ’  '  •  <  J  i-  which  does  not  contain  fixable  air,  but  which  is  more  — 


he  fatirized  in 


of  St  James ;  but  was  .  - 

^Quicklime.  pount  Olivarez,  whofe  adminiftration  . 

*— V~  S  verfa!  and  ^as  not  fet  at  liberty  t,U  after  that  mt- 
nifter’s  diferace.  Quevedo  wrote  fome  heroic,  lytic, 
and  facetious  poem^  He  alfo  compofed  feveral  trea- 
■tifes  on  religious  fubjefts,  and  has  tranflated  fome  au¬ 
thors  into  Spanilh.  He  died  in  1645.  The  moft  known 
of  his  works  are,  1.  The  Span.ih  ParnafTus.  a  .  I  he 
Adventurer  Bufcon.  3.  Vifions  of  Hell  Reformed,  &c. 
-Quevedo  was  one  of  the  greateft  fcholars  and  moil  emi- 
aeHt  poets  of  his  time.  His  youth  was  fpent  in  the 
fervice  of  his  country  in  Italy,  where  he  diltmguifhed 
himfelf  with  the  utmoft  fagacity  and  prudence.  His 
moral  difeourfes  prove  his  found  doftnae  and  religious 
•fentiments,  while  his  literary  pieces  difplay  his  infinite 
judgment  and  refined  tafte.  His  great  know  edge  of 
Hebrew  is  apparent  from  the  report  of  the  hiftorian 
Mariana  to  the  king,  requefting  that  Quevedo  might 
revife  the  new  edition  of  the  Bible  of  Alias  Montanus* 
His  tranflations  of  Epi&etus  and  Phocylides,  with  his 
imitations  6f  Anacreon,  and  other  Greek  authors,  mow 
how  well  he  was  verfed  in  that  language  :  that  he  was 
a  Latin  fcholar,  his  conftant  correfpondence,  from  the 
age  of  twenty,  with  Lipfius,  Chifflet,  and  Scioppius, 
will  fufficiently  illuftratc.  As  a  poet,  he  excelled  both 
in  the  ferious  and  burlefque  ftyle,  and  was  Angularly 
happy  in  that  particular  turn  we  have  fince  admired  in 
Butler  and  Swift.  His  library,  which  coniifted  of  about 
five  thoufand  volumes,  was  reduced  .at  his  death  to 
about  two  thoufand,  and  is  preferved  in  the  convent  of 
St  Martin  at  Madrid. 

QUICK,  or  Quickset  Hedge,  among  gardeners,  de¬ 
note  all  live  hedges,  of  whatever  fort  of  plants  they  are 
compofed,  to  diilinguifli  them  from  dead  hedges  ;  but 
in  a  more  llrift  fenfe  of  the  word,  it  is  reftrained  to 
thofe  planted  with  the  hawthorn,  under  which  name 
thofe  young  plants  or  fets  are  fold  by  the  nurfery- 
gardeners  who  raife  them  for  fale.  See  the  article 
Hedges. 

QUICKLIME,  a  general  name  for  all  calcareous 
fubftances  when  deprived  of  their  fixed  air ;  fuch  as 
chalk,  limeftone,  oyfter-fbells,  See.  calcined.  See  Che¬ 
mistry,  n°  51 1,  748,  S37,  and  914, 

Quicklime  has  the  following  properties.  I .  It  is  en¬ 
tirely  foluble  in  water,  with  which  it  unites  fo  rapidly 
as  to  occafi on  confide rabk  heat.  When  expofed  to  air, 
it  imbibes  moifture  from  thence.  When  united' with  #s 
much  water  as  is  fufficienl  to  make  it  a  fluid  pafle,  ijfc'  is 
called  flaked  lime .  Water  faturated  with  quicklkhe  is 
called^  lime-water.  According  to  Brandt,  lime-water 
contains  about  one  part  of  quicklime  to  700  or  800 
parts  of  water.  Slaked  lime,  or  lime-water,  being  ex¬ 
pofed  to  the  atmofphere,  attract  from  thence  particles 
of  fixable  air  which  float  in  it,  by  which  means  the 
quicklime  is  rendered  mild,  infoluble  in  water,  and  there¬ 
fore  appears  on  the  furface  -of  the  lime-water,  or  of  the 
flaked  lime  where  this  combination  happens,  in  the 
flate  of  mild  or  combined  calcareous  earth,  convertible 
by  a  fecond  calcination  into  quicklime,  and  is  called 
cream  of  lime . 

If  the  earth  diflolved  in  lime-water  be  precipitated 
from  thence  by  any  fubftance  containing  fixable  air,  as 
by  mild  alkalis  or  magnefia,  it  will  unite  with  this  air, 
become  mild,  and  refume  its  former  weight  and  proper¬ 
ties  which  it  poilefled  before  calcination.  But  if  it  be 


ftrongly  difpofed  than  the  earth  to  unite  with  the  wa¬ 
ter,  for  inftance,  fpirit  of  wine,  the  earth  thus  precipi¬ 
tated  will  be  in  the  flate  of  quicklime,  that  is,  cauftic, 
and  foluble  in  water. 

2.  Quicklime  unites  with  acids  without  effervefcence, 
which  is  nothing  elfe  than  an  extrication  of  the  fixable 
air,  of  which  quicklime  has  been  already  deprived.  It 
neverthelefs  faturates  as  much  acid  as  it  would  have 
done  if  it  had  not  been  calcined. 

3.  Quicklime  is  more  powerfully  difpofed  to  unite 
with  fixable  air  than  fixed  or  volatile  alkalis,  or  mag¬ 
nefia.  Hence,  when  treated  with  thefe  fubftances,  it 
takes  from  them  their  fixable  air,  ^and  is  itfelf  render¬ 
ed  mild,  and  reftored  to  its  original  weight  and  pro¬ 
perties.  Thus  two  drams  of  chalk,  having  been  by 
calcination  reduced  to  one  dram  and  eight  grains  of 
quicklime,  were  thrown  into  a  filtrated  folution  of  an 
ounce  of  mild  fixed  alkali  in  two  ounces  of  water,  and 
digefted  during  fome  time ;  by  which  the  calcareous 
earth  became  mild,  and  weighed  one  dram  and  58  gr. 
By  means  of  magnefia,  the  calcareous  earth  may  be  pre¬ 
cipitated  from  lime-water  ;  and  this  earth  is  found  t® 
be  mild,  and  to  have  deprived  the  magnefia  of  its  fix- 
able  air.  By  depriving  alkalis  of  their  fixable  air, 
quicklime  renders  them  more  cauftic  and  folvent,  for 
the  fame  reafon  that  itfelf  is  by  this  privation  of  air 
rendered  more  cauftic  and  powerfully  folvent.  This  in- 
creafe  of  caufticity  and  diffolving  power  is  confiftent 
with  a  general  rule,  namely,  that  the  more  Ample  or  lefs 
compounded  arty  body  is,  that  is,  the  lefs  its  general 
tendency  tp  union  is  fatisfied,  the  more  difpofed  it  is  t© 
unite  with  or  diffolve  other  fubftances. 

4.  Quicklime  has  a  difpofition  to  unite  with  fulphur, 
with  winch  it  forms  a  hepar  of  fulphur,  fimilar  to  that 
made  by  fulphur  united  with  an  alkali,  and,  like  this, 
foluble  in  water.  It  is  alfo  difpofed  to  unite  with  oils 
•and  with  animal  and  vegetable  matters,  with  refpe&  to 
which  it  difeovers  a  cauftic  and  corrofive  property. 

5.  Quicklime  mixed  with  fand  forms  a  mafs  which 
hardens,  and  is  ufed  as  a  cement  or  mortar. 

All  thefe  properties  of  quicklime  have  been  the  ob- 
je&s  of -confide ration  to  the  chemifts  and  philofophers  $ 
who  have,  as  ufual,  been  divided  in  their  opinions  on 
the  fubjeft.  The  evident  refemblance  of  the  a&ion  of 
quicklime  to  fire,  has  given  opcafion  for  one  party  to 
derive  all  the  adlive  properties  of  this  fubftance  from 
fire;  while,  on  the  other  hand,  its  want  of  heat,  and  in* 
capacity  of  fetting  bodies  on  fire,  unlefs  by  an  acceflion 
of  water,  were  obje&ions  altogether  infurmountable. 
On  the  other  hand,  thofe  who  denied  the  materiality  of 
fire,  and  affirmed  that  it  confifts  only  in  a  motion  me¬ 
chanically  produced  among  the  particles  of  bodies,  were 
altogether  at  a  lofs  to  fhow  a  reafon  why  this  motion, 
or  any  thing  ;refembling  it,  fhould  continue  perhaps  for 
months  after  the  exciting  caufe  is  taken  away.  To  re¬ 
move,  this  difficulty,  fome  have  had  recourfe  to  the  ac¬ 
tion  of  a  latent  acid  communicated  to  the  quicklime  by 
the  fire ;  and  which  one  chemift  (Mr  Meyer)  has  di- 
flinguifhed  by  the  name  of  ac'tdum  fingue.  But  on  this 
hypothefis  it  may  be  remarked  in  the  firft  place,  that 
the  a&ion  of  acids  is  as  difficult  to  be  explained  as  that 
of  fire  ;  and,  in  the  fecond  place,  that  as  all  fubftances, 
by  qalcination  into  quicklime,  lofe  conliderably  of  their 
>  *  weight. 
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cUtoie.  weight,  it  feems  very  improbable  that  they  fhould  ac- 
quire  an  acid  or  any  other  fubftance  which  could  in- 
creafe  their  weight,  B elides,  from  the  experiments  of 
X>r  Black,  it  appears  that  the  diminution  of  weight  in 
calcareous  fubftances  is  owing  to  their  parting  with  a 
quantity  of  fixed  air,  the  weight  of  which  is  much 
more  confiderable  than  that  of  any  moifture  or  fatty 
matter  they  contain.  The  lofs  of  this  fixed  air  is  now 
*lfo  univerfally  allowed  to  be  the  reafon  of  the  caufti- 
city  of  the  quicklime,  as  its  fuperior  attraftion  for  fixed 
air  is  looked  upon  to  be  the  reafon  why  it  renders  fixed 
and  volatile  alkalis  cauftic  like  ltfelf.  The  only  queftion 
therefore  can  be,  By  what  means  are  the  ealcareou3 
earths  deprived  of  their  fixed  air  >  To  this  queftion  the 
anfwer  is  evident,  namely,  that  the  adion  of  the  fire  ex¬ 
pels  the  fixed  air;  and  if  this  is  the  cafe,  it  is  evident, 
that  to  this  action  of  fire,  continued,  the  cauflic  pro¬ 
perties  of  the  lime  are  owing. 

We  come  now  to  the  difeufiion  of  the  queftion, 
Whether  quicklime  is  to  be  confidered  as  a  pure  earth, 
or  a  combination  of  it  with  fomething  elfe  ? — Moft  of 
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the  chemifts,  fince  the  difeovery  of  fixed  air,  have  been 
inclined  to  think  that  quicklime  is  a  pure  earth  uncom- 
bined  with  any  thing  elfe,  and  that  it  approaches  more 
nearly  to  the  ftate  of  elementary  earth  than  any  other. 
But  this  opinion  feems  not  to  have  a  folid  foundation  ; 
for  there  are  other  earths,  fuch  as  the  bafis  of  alum, 
which,  as  far  as  they  can  be  examined  by  us,  are  equally 
pure  with  quicklime,  and  yet  difeover  not  the  fmalleft 
caufticity,  even  after  the  moft  violent  calcination.  Be- 
fi.des,  From  the  property  which  quicldime  has  of  depri¬ 
ving  alkaline  falts  of  their  fixed  air,  we  may  learn,  that 
there  exifts  in  it,  when  kept  by  itfelf,  a  certain  prin¬ 
ciple  which  prevents  it  from  abforbing  again  the  fixed 
air,  with  which  it  was  once  fo  clofely  united,  except  in 
certain  circumftances.  It  is  well  known,  that  fixed  al¬ 
kalis,  as  well  as  thofe  which  are  volatile,  will  abforh  fix¬ 
ed  air  from  the  common  atmofphere ;  and  hence,  tho’ 
they  are  prepared  in  the  moft  cauftic  ftate,  they  will  in 
a  very  fhort  time  become  mild  by  an  expofure  to  the 
atmofphere  ;  nay,  it  requires  no  fmall  degree  of  care  to 
prevent  the  atmofphere  from  having  as  much  accefs  to 
them  as  is  neceffary  to  change  them  from  a  cauftic  to  a 
mild  ftate.  Now,  as  thefe  fubftances  thus-  attraeft  the 
fixed  air  from  the  atmofphere,  it  thence  appears  that 
the  atmofphere  parts  very  readily  with  the  fixed  air 
which  it  contains.  The  quicklime;  however,  though 
k  has  a  greater  attraaion  for  fixed  air  than  the  alkalis, 
yet  does  not  become  near  fo  foon  mild  from  expofure 
to  the  air  as  the  alkalis  which  have  lefs  attraaion  than 
itfelf.  .  Hence  the  neceffary  inference  muft  be,  that 
quicklime,  after  being  once  calcined,  inftead  of  attraft- 
ing,  repels  fixed  air,  unlefs  it  is  placed  in  certain  cir- 
cumftances,  wherein  the  repelling  power  is  deftroyed, 
and  the  attraaive  power  again  manifefts  itfelf.  Now 
it*  is  manifeft,  that  the  power  which  originally  repelled 
the  fixed  air  was  the  adion  of  fire  ;  and  confequently, 
while  the  quicklime  refufes  to  attrad  fixed  air,  we  muft 
conclude  that  it  is  the  fame  aaion  which  prevents  the 
union.  Quicklime  therefore  is  not  a  pure  earth,  but  a 
combination  of  a  pure  earth  with  fire ;  juft  as  chalk, 

©r  limeftone  uncalcined,  is  not  a  pure  earth,  but  a  com¬ 
bination  of  a  pure  earth  with  fixed  air.  In  all  che¬ 
mical  trials,  then,  where  quicklime  is  ufed,  the  double 
ckaive  attraaion  will  manifeft  itfelf  as  much  as  in  a 
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combination  of  different  falts,  metals,  and  acids.  Thus  Quicklime, 

when  water  is  poured  on  quicklime,  the  attraaion  be- - v 

tween  that  element  and  earth  is  ftronger  than  the  at¬ 
traaion  between  earth  and  .fife.  .The  confequence  is,, 
that  the  water  expels  the  fire,  juft  as  vitriolic  acid  pour¬ 
ed  upon  fea-falt  expels  the  marine  acid.  The  fire, 
then,  having  nothing  with  which  it  can  form  a  chemi¬ 
cal  combination,  becomes  fenfible  to  the  touch,  firft 
making  the  lime  very  hot,  and  then  gradually  difiipa- 
ting  in  the  atmofphere.  However,  as  the  water  com¬ 
bines  with  the  earth  but  in  very  fmall  quantity,  it  can 
only  expel  the  fire  from  that  quantity  with  which  it 
does  combine  ;  and  confequently  the  lime  ft  ill  retains* 
its  cauftic  quality,  though  in  a  degree  fomewhat  milder 
than  what  it  was  originally.  We  muft  alfo  confider, 
that  water  itfelf  has  a  confiderable  attraction  for  fire  as 
well  as  for  earth ;  and  the  confequence  of  this  muft  be, 
that  part  of  the  lime  will  be  dilFolved  in  the  water,  if 
more  of  that  element  is  added  than  what  the  earth  can 
abforb  without  lofing  the  form  of  a  dry  powder.  Hence 
the  origin  of  lime-water,  which  is  only  a  fmall  quantity 


of  lime  in  its  cauftic  ftate  diffolved  in  a  large  quantity 
of  water.  This  difTolution  is  owing  to  the  double  at¬ 
traction  of  fire  to  earth  and  water ;  for  as  long  as  the- 
water  can  admit  the  calcined  earth  to  that  intimate' 
Union  with  itfelf  which  is  called  a  chemical  combination 
the  earth  muft  ftill  retain  all  the  caufticity  which  the 
fire  gives  it,  and  diffolve  in  the  water.  When  the 
earth  is  in  too  large  quantity  to  be  thus- combined  with 
the  water,  the  latter  is  only  ablorbed  into  the  pores  of 
the  earth,  where  by  its  bulk  it  fplits  the  ftone  or  cal¬ 
cined  matter  all  to  pieces,  and  reduces  it  to  an  impal¬ 
pable  powder,  expelling  a  proportionable  quantity  of 
hre  from  thofe  pores  which  it*  now  occupies.  The 
water,  however,  is  capable  of  radically  diffolving  but  a 
very  fmall  portion  of  calcined  earth ;  and  therefore  the 
fame  quantity  of  quicklime  will  ferve  for  preparing 
lime-water  a  great  number  of  times  over  ;  but  at  laft  a 
large  quantity  is  left,  which  feems  to  be  quite  inert, 
and  has  loft  the  properties  of  quicklime.  Thofe  who 
have  tried  the  experiment  of  lixiviating  lime  with  freftr 
quantities  of  water  till  it  ceafes  to  be  foluble,  have 
fixed  the  proportion  of  foluble  matter  in  the  lime  at 
about,  one-third  of  the  whole ;  but  front  Dr  Black V 
experiments  it  appears  that  quicklime  may  all  be  dif¬ 
folved  in  water  at  once,  provided  the  water  is  in  fuffir 
cient  quantity.  Its  inadivity,  therefore,  after  repeated, 
affufions  of  water,  muft  be  owing  to  fome  change  pro¬ 
duced  by  the  water  but  whether  this  is  owing  to  an 
abforption  of  all  the  fire  it  contained  by  the  great 
quantity  of  water,  or  to  a  filpply  of  fixed*  air  given  by 
the  water,  has  not  yet  been  determined,  by  any  experi¬ 
ment. 

If,  inftead  of  pouring  cold  water  upon  quicklime, 
we  pour  that  which  is  already  heated,  the  abforption  is 
much  lefs  complete becaufe  the  water,  having  already* 
a  fiiperfluous  quantity  of  heat,  is  refilled  by  that  which 
is  contained  in  the  quicklime  in  a  latent  ftate  ;  and 
hence  it  is  a  general  obfervation,  that  hot  water  is  lefs 
proper  for  flaking  lime  than  cold.  But  if  we  pour  on 
any  acid  upon  quicklime  which  contains  a  great- quan^ 
tity  of  fire  in  a  latent  ftate,  and  has  like  wife  a  violent 
attradion  for  the  earth,  a  much  greater  degree  of  heaL 
is  produced  than  with  fimple  water.  With  the  vitrio¬ 
lic  acid,  indeed,  this  is  not  fo  well  perceived,  if  the  com. 

men 
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calcareous  earths  are  mad< 

Jnfolubility  in  this  acid  diminifhes  its  effect ;  but  if,  in- 
{lead  of  thefe  earths,  we  take  magnefia  newly  calcined, 
the  heat  is  fo  great,  that  the  aqueous  vapour,  not  ha¬ 
ving  time  to  evaporate  {lowly,  is  driven  off  with  a  con- 
fiderable  explofion.  If  the  common  calcareous  earths,  * 
well  calcined,  are  diffolved  in  the  nitrous  acid,  a  moil 
■violent  degree  of  heat  is  produced ;  more  indeed  than 
hr  any  other  cafe  where  a  liquid  is  concerned:  for  the 
i  it rous  acid  itfelf  contains  a  great  deal  of  latent  heat ; 
the  quicklime  does  the  fame;  and  by  the  intimate  union 
of  the  earth  with  the  acid,  all  this  latent  heat,  at  leaft  a 
gteat  part  of  it,  both  in  the  quicklime  and  fpirit  of 
nitre,- is  difplaeed,  and  attacks  the  aqueous  fluid,  as  be¬ 
ing  neared  to  it ;  from  whence  it  is  dilfipated  in  the 
air,  or  abforbed  by  the  neighbouring  lubdances.  The 
fame  thing  happens,  only  in  a  lefs  degree,  when  the 
marine  acid  is  employed. 

When  quicklime  is  mixed  with  a  folution  of  mild  al- 
khli,  a  double  decompofition,  and  two  new  compoll- 
trons-,  take  place.  The  quicklime  may  be  confidered 
a< i  a*  combination  of  earth  and  fire,  while  the  alkali  m 
the  prefent  cafe  a£ls  as  a  combination  of  -fait  and  air. 
Thefe  two  fubdances,  therefore,  are  no  fooner  put  in- 
16  fuch  chcumftances  as  enable  them  to  a£l  on  each 
other,  than  the  quicklime  attra&s  the  air  from  the  al¬ 
kali,  and  gives  its  own  fire  in  exchange,  which  the 
alkali  takes  up,  and  thus  is  rendered  caudic,  while  the 
quicklime  becomes  mild.  Neverthelefs,  though  the  al¬ 
kali  here  feems  to  have  the  greater  attra&ion  for  fire, 
and  the  quicklime  for  air  ;  yet  it  appears  that  the  al¬ 
kali  is  by  no  means  Capable  of  keeping  the  fire  which 
it  has  imbibed  for  any  length  of  time  ;  for  no  fooner 
is  it  expofed  to  the  a&ion  of  the  air,  than  it.  parts 
with  the  fire  which  it  had  imbibed,  regains  its  air,  and 
becomes  mild.  This,  however,  in  all  probability  is 
owing  to  its  extreme  folubility  in  water  while  in  a 
caudic  date  ;  for  quicklime  itfelf,  when  diflblved  in 
water,  very  eafily  regains  its  fixed  air,  nay,  even  more 
than  it  contains  in  a  natural  date.  See  the  article 
Salt. 

On  the  whole,  then,  the  properties  of  quicklime  may 
be  explained  in  a  very  eafy  manner  on  Dr  Black’s  prin¬ 
ciple  of  latent  heat.  That  heat  confids  in  a  latent 
date  in  quicklime,  as  well  as  in  vapour,  we  have  in- 
eontedable  proofs  ;  becaufe,  in  all  cafes  where  quick¬ 
lime  changes  its  nature  and  becomes  more  mild,  a  de¬ 
gree  of  heat  is  produced,  and  which  is  always  propor¬ 
tionable  to  the  change  made  on  the  quicklime.  In  the 
making  of  quicklime,  therefore,  the  air  is  expelled,  and 
a  proportional  quantity  of  fire  enters ;  in  diffolving  it 
in  an  acid,  flaking,  &c.  an  acid,  air,  or  water,  expels 
part  of  the  heat,  which  then  becomes  fenfible.  By  long 
expofurC  to  the  air,  the  heat  gradually  evaporates ;  the 
fixed  air  refumes  its  place  -  and  the  quicklime  being 
thus  increafed  in  bulk,  embraces  thofe  bodies  very 
clofely  which  lie  neared  to  it  ;  infomuch  that,  when 
mixed  with  fand  and  dories,  it  will  harden  with  them 
almod  into,  the  folwlity  of  a  rock  {fee  Cement  and 
,  Mortar).  When  mixed  with  animal  or  vegetable 
fubdances,  it  dedroys  or  decompounds  them,  both  by 
the  adtion  of  its  internal  heat,  and  by  its  attraction  for 
a  certain  acid  contained  in  the  animal  fubdances,  and 
an  oily  matter  in  tire  vegetables  ;  and  hence  its  proper¬ 
ty  of  burning  cloth,  though  its  attra&ion  for  the  oily 
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ufe  of  5  becaufe  their  matter  juft  mentioned  makes  it  an  excellent  white  ner  Q^dfilv?r* 
when  properly  applied.  See  Bleaching. 

QUICKSILVER,  or  mercury,  one  of  the,per- 
fedl  metals,  and  fo  fulible  that  it  cannot  be  reduced  to 
a  folid  date  but  by  the  mod  intenfe  degree  of  cold, 
fcarcely,  if  at  all,  under  40°  below  o  of  Fahrenheit’s  ther¬ 
mometer.  See  Congelation*.  For  the  method  of 
extra&ing  quickfilver  from  its  ore,  Sc'c.  fee  Metal¬ 
lurgy^.  454,  and  475.  For  the  various  preparations, 

&c.  from  it,  fee  Chemistry  Index  at  mercury  and 
qukkftlve and  Pharmacy  Index  at  mercury  mb  quick - 
Jilver.  And  for  its  ufe  in  medicine,  fee  Medicine, 

350,  and  Mercury. 

It  is  found,  1.  Native,  as  in  the  mines  of  India,  Friuli, 

Lower  Auftria,  Deux  Fonts,  See.  flowing  through  beds* 
of  done,  and  collecting  in  the  clifts  or  cavities  of  rocks. 

In  thefe  mines,  however,  Mr  Kir  wan  is  of  opinion  that 
it  is  mixed  with  fome  other  metal,  as  the  globules  into 
which  it  is  divided  are  not  perfedlly  fpherical.  In 
Sweden  and  Germany  it  has  been  found  united  to  filver 
in  form  of  a  hard  and  fomewhat  brittle  amalgam.  It 
haa.  alfo  been  obferved  vifibly  diffufed  through  made* 
of  clay  or  done,  of  a  whi:e,  red,  or  blue  colour,  and  very 
heavy  in  Spain  and  Idria  ;  and  in  Sicily  in  beds  of  chalk. 

Mines  of  quickfilver,  however,  are  very  rare,  info- 
much  that,  according  to  the  calculations  of  Hoffman, 
there  is  50  times  more  gold  got  every  year  out  of  the 
mines  than  mercury  and  its  ores.  But  Dr  Lewis,  in 
his  notes  upon  Newmann,  fays,  that  Cramer  iufpe&s 
that  Hoffman  only  meant  five  times  inflead  of  50  ; 
but  neither  the  Latin  nor  the  Englifh  edition  of  this 
author  expreffes  any  fuch  thought  ;  on  the  contrary, 
he  adopts  the  fame  opinion  ;  and  only  adds,  that  mer¬ 
cury  is  much  more  frequently  met  with  than  is  com¬ 
monly  believed  ;  but  being  fo  volatile  in  the  fire,  it 
often  flies  off  in  the  roafling  of  ores,  and  efcapes  the 
attention  of  metallurgifts. 

According  to' Newmann,  the  mines  of  Idria  have  pro¬ 
duced  at  the  rate  of  >31,778  pounds  weight  of  mer¬ 
cury  per.  annum V  but  thofe  of  Almaden  in  Spain  pro¬ 
duce  much  more.  The  chemifts  of  Dijon  inform  us, 
that  their  annual  produce  is  five  or  fix  thoufand  quin¬ 
tals,  or  between  five  and  fix  hundred  thoufand  pounds 
weight.  In  the  year  1717  there  were  upwards  of 
2,500,000  pounds  of  quickfilver  fent  from  them  to 
Mexico,  for  the  amalgamation  of  the  gold  and  fiber 
ores  of  that  country. 

At  Guacanvelica  in  Brafil  the  annual  produce  of  the 
mines,  according  to  Bomare,  amounts  to  one  million  of 
pounds,  which  are  carried  overland  to  Lima,  thence  to 
Arica,  and  laftly  to  Potofi  for  the  fame  pnrpofe. 

Be  Tides  thefe  mines  there  are  others  in.  Brafil  near 
Villa  Rica,  where  fuch  a  quantity  of  cinnabar  and  na¬ 
tive  running  mercury  are  found  near  the  furface  of  the 
earth,  that  the  black  flaves  often  collect  it  in  good 
quantities,  and  fell  it  for  a  trifling  price  to  the  apothe¬ 
caries  ;  but  none  of  thefe  mines  have  ever  been  worked 
or  taken  notice  of  by  the  owners.  Gold  naturally 
amalgamated  with  mercury  is  like  wife,  met  with  in  the 
neighbourhood  of-  that  place  ;  and  it  is  faid  that  al- 
moft  all  the  gold  mines  of  that  country  arc  worked  out 
by  Amply  walking  them  out  with  running  water,  after 
reducing  into  powder  the  hard  ores,  which  . are  fomc- 
times  imbedded  in  qnartzofe  and  rocky  matrices. 

In  the  duchy  of  Deux  PonU  and  in  the  Lower  Au- 
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Qjirk-  ft  Ha  the  quickfilver  flows  from  3  fchiftofe  or  flony 
^vcr*  matrice,  and  is  probably,  fays  Mr  Kirwan,  mixed  with 
fome  other  metal,  as  its  globules  are  not  perfectly  fphe- 
ricaL  The  mines  of  Friuli  are  all  in  fimilar  beds  or 
f'irata.  The  metal  is  likewife  found  vifibly  difFufed 
through  maffes  of  clay  or  very  heavy  done,  of  a  white, 
red,  or  blue  colour ;  of  which  lafl  kind  are  the  mines 
of  Spain,  fome  of  Idria,  and  of  Sicily.  Mafcagni 
found  fluid  quickiilver,  as  well  as  native  cinnabar  and 
mineral  ethiops,  near  the  lake  of  Travale  in  the  duchy 
of  Sienna  ;  but  the  quantity  was  fo  fmall  as  not  to  be 
worth  the  expencc  of  working.  On  the  other  hand, 
the  following  mines  afford  profits  to*  the  owners  after 
clearing  all  expences,  viz.  thofe  at  Kremnitz  in  Hun- 
gary  ;  at  Horowitz  in  Bohemia  ;  Zerge  in  Saxony ; 


] 


Qw  u  1 


Wolffteim,  Stahlberg,  and  Moefchfeld  in  the  Palatinate. 
Mercury  is  alfo  brought  from  Japan  in  the  Eaft  Indies; 
but  the  greatefl  part  of  what  is  fold  in  Europe  as  Japan 
cinnabar  is  faid  to  be  manufactured  in  Holland. 

Lemery,  Pomet,  and  others,  lay  down  fome  external 
marks  by  which  wc  may  diftinguifh  thofe  places  where 
there  are  mines  of  quickfilver,  viz.  thick  vapours  like 
•clouds  arifing  in  the  months  of  April  and  May  ;  the 
plants  being  much  larger  and  greener  than  in  other 
places  :  the  trees  feldom  bearing  flowers  or  fruit,  and 
putting  forth  their  leaves  more  flowly  than  in  other 
places  ;  but,  according  to  Neumann,  tliefe  marks  are  far 
from  being  certain.  They  are  not  met  with  in  all 
places  where  there  is  quickfilver,  and  are  obferved  in 
places  where  there  is  none.  Abundance  of  thefe  cloudy 
exhalations  are  met  with  in  the  Hartz  foreff  in  Ger¬ 
many,  though  no  mercury  has  ever  been  found  there  ; 
>to  which  we  may  add,  that  though  vafl  quantities  of 
mercurial  ores  are  found  at  Almadcn  in  Spain,  none 
of  the  above-mentioned  indications  are  there  to  be 
met  with. 

Native  mercury  was  formerly  fought  from  the  mines 
of  Idria  with  great  avidity  by  the  alchemifts  for  the 
purpofe  of  making  gold ;  and  others  have  fhowed  as 
•ridiculous  an  attachment  to  the  Hungarian  cinnabar, 
fuppofing  it  to  be  impregnated  with  gold ;  nay,  we  are 
informed  by  Neumann,  that  not  only  the  cinnabar,  an¬ 
timony,  and  copper  of  Hungary, but  even  the  vine  trees  of 
that  country  were  thought  to  be  impregnated  with  the 
^precious  metal.  Not  many  years  ago  a  French  chemifl 
advertifed  that  he  had  obtained  a  confiderable  quan¬ 
tity  of  gold  from  the  afhes  of  vine  twigs  and  {terns,  as 
well  as  of  the  garden  foil  where  they  grew ;  but  the 
falfehood  of  thefe  affertions  was  demonflrated  by  the 
count  de  Lauragais  to  the  Tatisfa&ion  of  the  Royal 
Academy  of  Sciences. 

The  redu&ion  of  mercury  into  a  folid  flate,  fo  that 
it  might  be  employed  like  iilver,  was  another  favourite 
alchemical  purfuit.  But  all  proceffes  and  operations 
•of  this  kind,  fays  Neumann,  if  they  have  mercury 
in  them,  are  no  other  than  hard  amalgams.  When 
melted  lead  or  tin  are  juft  becoming  confident  after 
fufion,  if  a  flick  be  thruil  into  the  metal,  and  the  hole 
filled  with  quickfilver,  as  foon  as  the  whole  is  cold, 
the  mercury  is  found  folid.  Macquer  informs  us,  that 
mercury  becomes  equally  folid  by  being  expofed  to  the 
fumes  of  lead.  Maurice  Hoffman,  as  quoted  by  Neu¬ 
mann,  even  gives  a  procefs  for  reducing  mercury,  thus 
coagulated,  to  a  flate  of  malleability,  viz.  by  repeatedly 
melting  and  quenching  it  in  liufeed  oil.  Thus,  he 
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tells  us,  we  obtain  a  metal  which  can  be  formed  into 
rings  and  other  utenfils.  But  here  the  mercury  is  en¬ 
tirely  diflipated  by  the  repeated  fufions,  and  nothing 
but  the  original  lead  is  left.  Wallen  us,  after  mention! 
ing  flrong  foap-leys,  or  cauflic  lixivium,  and  fome  other 
liquors  proper  for  fixing  quickfilver,  tells  us,  that  by 
means  of  a  certain  gradatory  water,  the  compofition  of 
which  he  learned  from  Creuling  de  Aureo  Vcllere ,  he 
could  make  a  coagulum  of  mercury  whenever  he  plea- 
fed,  of  fucli  confide ncy  that  great  part  of  it  would  rc- 
fid  cupellation  ;  but  what  this  gradatory  water  was,  he 
has  not  thought  proper  to  lay  before  the  public. 

2.  Native  precipitate  per  fe,  in  which  the  metal  is 
mineralized  by  aerial  acid.  This  was  lately  found  in 
Idria,  in  hard  con’ipadt  maffes  of  a  brownifh  red  co- 
lo ur  and  granular  texture,  mixed  with  fome  globules 
of  native  mercury.  An  hundred  parts  of  it  afford  91 
of  running  mercury. 

Various  little  globules  of  mercury  were  contained  in 
this  ore,  which  are  rendered  very  vifible  by  being  heat¬ 
ed,  but  are  foon  reabforbed  by  cooling.  On  expofing 
it  to  the  fire  in  an  iron  fpoon,  the  red  colour  foon  be! 
came  more  vivid,  but  turned  yellowifh  on  cooling. 
Diddled  in  a  pneumonic  apparatus,  a  quantity  of  de- 
phlogidicated  air  was  produced,  though  lefs  by  one 
fourth  than  what  fhould  have  been  produced  by  an 
equal  quantity  of  cinnabar.  On  diddling  an  ounce  of 
this  ore  in  a  glafs  retort,  a  little  yellow  powder  was  left, 
which  weighed  a  fourth  part  of  a  grain,  and  dained 
the  bottom  of  the  retort  in  a  maimer  fimilar  to  what  is 
done  by  the  calx  of  fiber  to  white  glafs  in  fimilar  cir- 
cumdances.  On  cupelling  this  powder  with  144  grains 
of  lead  wrapped  up  in  paper,  the  increafed  weight  of 
the  lead  over  that  of  the  ted  of  companion  fhowed  that 
the  calx  was  reduced  into  its  metallic  date  of  filver  and 
mixed  with  that  of  lead. 

.  3*  Mineralifed  by  the  vitriolic  and  marine  acids.  This 
kind  of  ore  was  firft  difeovered  in  the  year  1776,  at 
Obermofchal  in  the  duchy  of  Deux  Ponts.  It  has  a 
fpar-like  appearance,  and  is  either  bright  and  white,  or 
yellow  or  black,  and  mixed  with  cinnabar  in  a  dony  ma¬ 
trix.  The  native  marine  fait  of  mercury  is  in  the  date 
of  corrofive  fublimate. 

4.  Native  cinnabar,  in  which  the  metal  is  mineralifed 
by  fulphur.  This  is  of  different  {hades  from  a  yellow¬ 
ifh  to  a  deep  red  ;  and  is  found  either  pure  in  hard 
friable  maffes,  either  fhapelefs  or  crydallized  in  cubes, 
and  fometimes  tranfparent,  or  intermixed  with  clay  or 
done,  or  interfperfed  through  tbe  ores  of  other  metals, 
particularly  thofe  of  filver,  copper,  or  martial  pyrites. 
Its  texture  is  either  radiated,  floated,  fcaly,  or  o-ranu- 
lar.  An  hundred  parts  of  cinnabar  contain  about  80 
of  mercury  and  20  of  fulphur;  but  artificial  cinnabar 
contains  a  little  more  fulphur,  and  hence  its  colour  is 
darker.  Its  fpecific  gravity  is  about  7.000;  it  fublimes 
in  clofe  veffels,  and  is  decompofed  and  volatilized  in 
open  ones.  It  is  found  in  the  duchy  of  Deux  Ponts,  in 
the  Palatinate,  in  Hungary,  Friuli,  and  Almaden  in 
-Spain,  and  in  South  America,  efpecially  at  Guancavelica 
in  Peru.  It  is  fometimes  compaa,and  fometimes  found  in 
tranfparent,  ruby-coloured  cryfials,  and  often  in  a  kind 
of  feales  or  flattened  laminae.  It  is  called  native  ver¬ 
milion,  and  cinnabar  in  dowers,  when  it  is  in  the  form, 
of  a  very  bright  red  powder.  It  is  alfo  found  in  dif¬ 
ferent  earths,  in  felenite  mixed  with  iron,  with  pyrites, 

5  D  and 


QLTCk- 

titver. 


U  I  [76 

and  with  fulphur.  Mr  Fourcroy  enumerates  the  fol¬ 
lowing  varieties  :  1.  Tranfparent  cinnabar,  red  and  cry- 
flallized  in  very  fhort  triangular  prifms,  terminated  by 
triangular  pyramids.  2.  Tranfparent  red  cinnabar,  in 
odiohedral  cryftals,  confiding  of  two  triangular  pyra¬ 
mids  united  at  their  bafes  and  truncated.  3.  Solid  com¬ 
pact  cinnabar,  of  a  brown  or  bright  red  ;  it  is  iome- 
times  foliated.  4.  Red  cinnabar  diflributed  in  ftrke, 
ou  a  floay  matrix,  or  on  folid  cinnabar.  It  is  fome- 
r imes  compofal  of  needles  like  cobalt.  5.  Cinnabar  in 
flowers,  or  native  vermilion.  It  is  of  a  bright  red  co¬ 
lour,  and  fattin  appearance,  adhering  to  different  ma¬ 
trices,  in  form  of  a  very  fine  powder.  It  is  fometimes 
cryiiallized  in  very  fmall  needles,  and  then  greatly  re- 
fcmbles  the  foregoing. 

The  finer  coloured  ores  of  mercury  are  never  work¬ 
ed  for  extracting  the  metal,  but  ufed  entirely  as  pig¬ 
ments  ;  but  they  have  been  very  injudicioufly  preferred 
for  medicinal  ufes  to  the  more  pure  factitious  cinna¬ 
bars  ;  for  we  feldom  meet  with  any  native  cinnabar  that 
has  not  fome  earthy  or  {tony  matter  intermixed  with  it, 
nor  with  two  pieces  that  perfectly  agree.  There  are 
three  varieties  principally  diftingmfhed  in  the  {hops  ; 
viz.  1.  Cinnabar  in  maffes  weighing  from  one  to  fix 
ounces  or  more.  2.  In  grains,  prepared  by  breaking 
the  worfe  coloured  maffes,  and  picking  out  the  belt  co¬ 
loured  bits.  3.jWafhed  cinnabar,  prepared  by  wafhing 
over  the  lighter  impurities  that  are  to  be  found  in  it. 
No  native  cinnabar  fhould  ever  be  employed  in  medi¬ 
cine  without  being  previoufly  purified  by  fublimation. 
Neumann  informs  11s  that  he  never  met  with  any  native 
cinnabar  which  did  not  leave  a  grey  afh  or  fand, 
amounting,  among  different  parcels,  from  one  ninth  to 
one  fifth  of  the  mineral  employed.  The  refiduum  had 
no  gold  in  it,  though  the  colour  of  its  folution  and 
precipitate  gave  fome  expectation  of  it  at  firfl  fight. 

Neumann  remarks,  that  though  vitriolic  acid  forms 
with  mercury  a  lively  yellow  concrete,  viz.-  turbith  mi¬ 
neral,  and  with  the  inflammable  principle  a  yellow  ful- 
•phur ;  and  though  fulphur  itfelf  forms  with  mercury 
a  beautiful  red  cinnabar ;  yet  the  fame  vitriolic  acid 
deffroys  the  red  colour  entirely,  rendering  it  as  white 
as  milk.  This  change  is  not  immediately  produced  on 
common  cinnabar  by  the  vitriolic  acid ;  but,  on  being 
digefled  over  a  flrong  fand  heat  in  a  glafs  cup,  it  foon 
becomes  as  white  as  cream  ;  and  the  vitriolic  acid  takes 
the  form  of  a  flrong  fulphureous  and  volatile  vapour, 
very  fuffocating  and  corrofive  ;  emitting  very  piercing 
fumes  for  fome  time,  which  turned  the  paper  that  co¬ 
vered  it  black,  and  deflroyed  its  texture. 

5.  Black  ore  of  mercury,  in  which  the  metal  is  mi¬ 
neralized  by  fulphur  and  copper*  This  is  of  a  black- 
jfh  grey  colour,  a  glafly  texture,  brittle,  heavy,  and 
decrepitating  ftrongly  when  heated.  It  is  found  at  Muf- 
ehel  Lanfberg.  An  ore  of  this  kind  is  alfo  found  in 
the  duchy  of  Deux  Ponts*  In  the  fulphur  of  Idria  a 
black  cinnabar  is  likewife  faid  to  be  found,  which  re¬ 
tains  its  colour  in  fublimation;  but  this  is  not  yet  fuffi- 
ciently  confirmed,  tliough  it  is  too  bold  an  aflertion 
of  Dr  J.  R.  Forfier  that  no  fuch  cinnabar  has  ever 
been  found.  He  adds,  that  a  certain  learned  man 
thought  he  had  difeovered  fome  near  the  copper  ores 
at  Lauterberg  ;  but  that  it  proved  to  be  a  red  copper 
-calx,  whicli  is  Hill  to  be  met  with  in  that  places 
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6.  Pyritous  mercurial  ore  was  brought  from  Dau. 
phiny  by  Mr  Mcntigny  in  17  68.  It  is  grey,  whi- 
tifli,  and  friable.  A11  hundred  parts  yielded  one  of 
mercury,  one  half  of  filver,  the  remainder  being  iron, 
cobalt,  fulphur,  and  arfenic- 

7.  An  ore  of  mercury,  in  which  the  metal  is  mine¬ 
ralized  with  iron  by  fulphur,  is  mentioned  by  Sir  Tor- 
beni  Bergman  in  his  Stiigrapbia^  feCl.  177.  He  fays 
that  it  is  doubtful  whether  this  does  not  belong  to  the 
fpecies  of  cinnabar,  as  the  iron  is  perhaps  only  mechani¬ 
cally  diffufed  thereon.  Mr  Mongez  informs  us,  that 
there  are  but  few  inuances  of  cinnabar  in  which  iron 
is  not  found  in  its  calcined  form,  though,  in  the  aCt  of 
the  ore  being  reduced,  it  paffes  to  its  metallic  date,  and 
becomes  capable  of  being  acted  upon  by  the  loadflone. 

Another  pyritous  ore  of  cinnabar  was  found  at  Me- 
nidot,  near  St  Lo  in  Lower  Normandy.  It  confifted 
of  differently  iized  grains  of  a  red  brown  colour :  they 
had  a  vitriolic  tafle  and  fulphureous  fmell.  Pyritous  ores 
of  this  kind  are  likewife  found  at  Almaden  in  Spain, 
and  at  Stahlberg  in  the  Palatinate.  The  cinnabaiic 
pyrites  of  this  lafl  place  are  of  a  dodecaedral  form. 

8.  Mr  Gellert  informs  11s,  that  an  ore  of  quickfilver 
is  met  writh  in  Idria,  where  the  mercury  lies  in  an  earth 
or  ftone,  as  if  it  were  in  a  dead  form ;  and  has  the  ap¬ 
pearance  of  a  red-brown  iron-ftone,  but  much  heavier. 
It  contains  from  three  quarters  to  feven-eighths  of  the 
pureit  mercury,  leaving  after  diflillation  a  very  black 
flrong  earth,  giving  alfo  fome  marks  of  cinnabar. 
For,  as  we  do  not  know  the  ultimate  divifibility  of 
mercury,  we  cannot  juitly  determine  the  point  of  its 
fluidity,  although  its  globules  may  be  no  more  difeer- 
nible. 

The  /iver-ore>  which  is  mofl  common  in  Idria,  and 
has  its  name  from  its  colour,  refembles  an.  indurated 
iron-clay  ;  but  its  weight  difeovers  it  to  have  metallic 
contents.  An  hundred  weight  of  it  fometimes  yields 
80  pounds  of  quickfilver. 

The  brand-erz ,  or  burning  ore  of  the  Germans,  like¬ 
wife  belongs  to  this  fpecies.  It  may  be  lighted  at  a 
candle,,  and  yields  from  9  to  50  pounds  of  metal  in  the 
100. 

9.  Dr  Gmelin  informs  us,  that  cinnabar  mixed  with 
arfenic  or  realgar  is  faid  to  be  found  in  Japan  ;  and 
that  at  Morsfield  the  cinnabar  and  white  calx  of  arfe¬ 
nic  prefen t  themfelves  in  the  fame  rock. 

10.  Befides  the  ores  already  mentioned,  we  fome¬ 
times  meet  with  quickfilver  natively  amalgamated  with 
gold,  filver,  and  other  rnetals.  This  is  taken  notice 
of  by  Bergman  ;  and  from  the  authorities  of  Monet  and 
Prof.  Gmelin,  Mr  Kirwan  informs  us,,  that  in  Sweden 
and  Germany  this  metal  has  been  found  united  to  filver 
in  an  hard  and  brittle  amalgam.  M.  de  LTfle  had  a  fpe- 
eimen  of  this  ore  from  Germany ;  which,  as  M.  M011- 
gez  informs  us,  is  imbedded  in  a  quartzofe  mafs,  and 
mixed  with  cinnabar.  A  fpecimen  brought  from  the 
mine  called  Carolina ,  in  a  cryflalline  form,  was  depo- 
fited  in  the  royal  cabinet  at  the  king’s  garden  at  Paris. 
M.  de  LTfle  likewife  informs  us,  that  a  fpecimen  of 
native  gold  was  brought  from  Hungary  y  which,  ac¬ 
cording  to  Cronfledt,  was  probably  an  amalgam  of 
mercury  and  gold.  It  is  compofed  of  quadrangular 
prifms,  of  a  greyifh  yellow  colour,  and  brittle  texture. 
Neumann  likewife  obferves,  that  fometimes  a  mineral,. 
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containing  gold  or  filver,  is  met  with  among  mercurial 
ores,  though  very  rarely. 

Thefe  natural  amalgams  account  for  the  great  fpeci- 
fic  gravity  of  feme  kinds  of  quickfilver.  "This  may 
proceed  trom  a  natural  mixture  of  gold,  though,  ac¬ 
cording  to  13oerhaave,  it  may  alfo  arife  from  its  being 
redid iHed  a  great  number  of  times.  By  a  fimilar  mode 
ox  reafoning  \vc  may  conclude,  that  the  fmalleft  fpe- 
cif  c  gravities  of  quickfilver  proceed  from  its  amalga¬ 
mation  with  filver,  lead,  and  other  metals,  or  femime- 
tals,  which  in  fpite  of  repeated  diftillations  may  dill 
preferve  their  union  with  it ;  for  Dr  Boerhaave  informs 
us  that  he  could  not,  by  any  number  of  didillation6, 
free  mercury  perfeftly  either  from  tin  or  lead. 

M.  Magellan,  in  his  notes  on  Crondedt’s  Mineralogy, 
fays,  u  That  mercury  is  many  times  found  amalgamated 
with  lead,  is  eafily  evinced  by  the  procefs  of  M.  Groffe 
mentioned  by  Macquer  in  his  elements  of  Chemiftry, 
where  the  method  of  extracting  mercury  from  fome 
foiutions  of  lead  is  described ;  but  the  fame  Macquer, 
in  his  Chemical  Dictionary,  podtively  affirms,  that, 
though  Beecher  and  Kunekel  have  both  given  other 
proceffes  for  extracting  mercury  from  lead,  and  though 
the  method  pointed  out  by  M.  GrofFe  is  eafier  than  the 
others,  neverthelefs  it  does  not  fucceed  if  the  lead  be 
quite  pure  without  any  amalgamation  with  mercury. 
And  Boerhaave  has  exprefsly  made  the  fame  affertion, 
complaining  of  thofe  authors  who  affirm  the  contrary.” 
Dr  Black,  however,  feems  to  be  of  a  different  opinion  ; 
and,  in  his  public  courfe  of  leClures,  teaches  that,  “  by 
fome  proceffes  of  the  more  difficult  kind,  mercury  may 
be  extracted  from  lead;”  though  he  cautions  us,  at 
the  fame  time,  not  to  infer  from  this,  or  any  other  che¬ 
mical  procefs,  the  poffibility  of  the  tranfmutation  of 
metals. 

Mercury  is  not  m  any  way  altered  by  the  aCtion  of 
light.  Its  dilatation  by  heat  is  extremely  regular,  as 
has  lately  been  ffiown,  in  a  very  great  variety  of  expe¬ 
riments,  by  Dr  Adair  Crawford ;  for  which  reafon  it  is 
ufed  as  the  meafure  of  heat,  and  thermometers  are  ufu- 
ally  filled  with  this  metal.  When  oppofed  to  the  heat 
of  about  6 oo°  of  Fahrenheit,  it  boils  and  is  difperfed  in 
an  invifible  fume;  which,  however,  has  been  obferved  to 
have  the  elafticity  of  the  (team  of  water,  and  to  burft 
an  iron  box  in  which  it  was  attempted  to  confine  it. 
If  it  be  made  to  boil  in  a  ciofe  veffel  fitted  with  a  pro¬ 
per  apparatus,  it  will  all  come  over  in  its  proper  form, 
and  leave  any  fixed  matter  it  might  contain  in  the  re¬ 
tort.  This  affords  an  eafy  method  of  purifying  it  from 
the  bafe  metals  with  which  it  is  frequently  adulterated; 
though  even  in  this  way  it  is  neceffary  to  raife  the  fire 
cautioufly,  or  a  part  of  the  fixed  metal  will  be  carried 
up  along  with  the  mercury.  And  even  with  all  the 
care  that  can  be  taken,  it  has  been  found  impoffible, 
as  has  been  already  faid,  to  free  it  perfeCtiy  from  a  mix¬ 
ture  of  the  bafe  metals  by  any  number  of  diftillations. 

By  a  very  great  number  of  diftillations,  however,  it 
was  laid  that  fome  change  might  be  made  upon  this 
metal ;  and  that  it  became  not  only  purer,  but  fpecifi- 
cally  heavier,  by  fiich  an  operation.  Boerhaave/  after 
making  it  undergo  this  operation  51 1  times,  found  fome 
difference  ;  but  three  years  after,  in  a  Memoir  inferted 
in -the  Philofophieal  TrarffaCtions  for  1736,  he  acknow¬ 
ledged,  that,  on  repeating  the  operation  877  times,  its 
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fpecific  gravity,  as  fhown  by  Dr  Gravefande’s  nice  hy. 
droftatic  balance,  appeared  to  be  no  more  than  13.500 
to  diftillcd  water. 

“  Boerhaave  died  (fays  Mr  Magellan  in  his  Notes 
on  Cronftedt’8  Mineralogy)  two  years  after,  on  the  23d 
of  September  1738  ;  and  left  his  papers  to  his  two  ne¬ 
phews,  Herman,  who  died  the  7th  of  OClober  1753, 
and  Kaw,  who  died  five  years  after.  On  their  death? 
the  manufcripts  fell  into  the  hands  of  Charles  Frederick 
Krufe  p hylic ian  to  the  Emperor  of  RmTia.  This  gen¬ 
tleman  published  a  ffiort  extra#  from  Boerhaavc’s  Dia- 
ly  in  the  ninth  volume  of  the  Novi  Commentarii  of  the 
Imperial  Academy  of  Peterfbnrg,  of  which  the  follow¬ 
ing  are  the  refults. 

“  The  fpecific  gravity  of  the  pnreft  gold  to  that  of 
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diftilled  water  is 

That  of  mercury  diftilled  once  in  a  retort 

Diftilled  1009  times 

Once  from  its  amalgam  with  gold 

750  times  from  the  fame  amalgam  _  - 

877  times  from  the  fame 

Once  from  its  amalgam  with  filver 

2 1 7  times  from  the  fame  amalgam 


19,024 
lbS  70 
J3>59°~ 
*3>55o 
13,520 

l3o5o 
13,560 

“  It  is  evident,  therefore,  by  thefe  faCls,  that  mercury 
does  not  acquire  any  additional  increafe  to  its  fpecific 
gravity  by  the  mere  repetition  of  Ample  diftillations, 
nor  by  its  amalgamations  with  gold  or  filver,  provided, 
it  be  afterwards  properly  feparated  by  fire.” 

It  is  certain,  however,  that  there  are  very  confider- 
able  differences  in  the  fpecific  gravity  of  different  fpeci- 
mens  of  quickfilver ;  and  authors  have  by  no  means 
agreed  in  fixing  the  ftandard. — Bergman  'ftates  it  at 
14.110;  and  Mufchenbroek  afferts  that  fnch  was  the 
fpecific  gravity  of  Boerhaave’s  quickfilver  that  had  beeq 
diftilled  511  times:  but  fome  modern  authors,  among 
whom  is  M.  Fourcroy,  ftate  the  fpecific  gravity  of  this 
metal  at  no  more  than  1 3.000.  Modern  experiments, 
however,  fhow  that  it  is  generally  about  *  1 3.500  or 
13.600.  “  This  (fays  Mr  Magellan)  I  am  informed 

was  the  mean  fpecific  gravity  found  by  the  late  Lord 
Cavendifh,.  after  the  repeated  and  nice  trials  he  made 
upon  50  different  fpecimens  of  quickfilver,  on  which  lie 
employed  all  his  iuduftry  and  attention  to  determine 
this  point. 

“  Tta  hydro ftatical  experiments  I  lately  undertook 
of  this  kind  upon  ten  different  fpecimens  of  mercury, 
two  of  which  were  revived  from  natural  and  artificial 
cinnabar  by  the  operator  of  Mr  Kirwau,  confirmed  me 
in  the  fame  opinion, 

4<  Ihe  temperature  of  the  atmofphere  was  nearly  the 
mean,  viz.  at  the  50th  degree  of  Fahrenheit’s  thermo¬ 
meter  ;  and  the  feales  employed  were  fo  nice,  that  they 
turned  with  the  hundredth  part  of  a  grain  when  loaded 
with  four  pounds  weight.— The  method  made  ufe  of  to 
afeertain  thefe  fpecific’gravities  is  the  eafieft  of  all.  A 
phial  of  white  glafa  with  a  ground  ftopple  was  counter¬ 
balanced  with  lead  or  other  matter  in  a  nice  pair  of 
feales. .  The  fubftance  to  be  tried  was  introduced  into 
the  phial  and  weighed  together,  and  the  weight  we  fup- 
pofe  =  a .  The  remaining  fpace  of  the  phial  being 
then  filled  with  diftilled  water,  we  fuppofe  the  weight 
now  to  be  =  b.  Laftly,  the  phial  was  filled  with  di- 
ftilied  water,  and  the  weight  fuppofed  =  c .  It  is  evi- 
5  ^  2  dent, 
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a  ~  d,  the  quantity  of  vyater  In  the  fc-  er  fenfation  of  its  own  temperature,  this  being  always 
%  ■’  -  - '  L  r-  1  11  *-  much  lefs  than  that  of  a  living  body  ;  and  the  multipli¬ 

city  of  thefe  points  of  contad  being  all  at  once  applied 
to  this  organ  of  fenfation,  muft  be  more  powerfully  felt 
than  whenever  we  touch  any  other  matter  that  is  light¬ 
er  in  itfelf,  or  of  a  lefs  deniity.” 

Notwitliftanding  this  apparent  coldnefs,  however, 
quicklilver,  when  expofed  to  the  fame  degree  of  heat, 
and  in  the  fame  circumflances  with  various  other  fub- 
flances,  £0011  becomes  hotter  to  the  touch  than  any  of 
them.  “  The  fundamental  principle  of  this  (fays  Mr 
Magellan)  confifts  in  the  fmall  quantity  of  fpecific  fire, 
or  the  lefs  capacity  which  mercury  is  endowed  with  of 
receiving  heat.  T  his  is  fuch,  that,  compared  with  the 
capacity  of  water  for  the  fame  purpofe,  it  is  in  the  ra¬ 
tio  of  0.033  to  IOO>  as  aPPears  ky  the  table  of  the 
quantities  of  fpecific  fire  contained  in  various  bodies. — - 
This  table,  publifhed  in  Magellan's  Effay  on  Elemen¬ 
tary  Fire,  was  grounded  upon  various  important  expe¬ 
riments  and  obfervations  made  by  Mr  Kirwan,  in  con- 
fequence  of  the  new’  Theory  of  Fire  difeovered  by 
Dr  Crawford.  Hence  it  follows,  that  if  equal  quan¬ 
tities  of  heat  be  communicated  to  equal  quantities  of 
water  and  mercury,  the  latter  will  have  a  tempera¬ 
ture  30  times  greater  than  that  of  the  water  ;  that 
is  to  fay,  in  the  inverfe  ratio  of  their  refpedive  capaci¬ 
ties,  or  as  1  to  30  (1=0.033:  i.oco),  in  the  fame 
manner  as  it  muft  happen,  when  equal  meafures  of  corn 
or  of  any  fluid  are  thrown  into  veflels  whofe  bottoms 
are  as  30  to  1  ;  for  then  their  heights  muft  neceffarily 
be  in  their  inverfe  ratio,  viz.  of  1  to  30,  &c.  See 
Chemistry,  n°  1225,  &c. 

Quicklilver  does  not  appear  to  diffolve  in  water ;  but 
Fourcroy  remarks,  that  phyficians  are  in  the  pradice  of 
fufpending  *cl  bag  full  of  it  in  vermifuge  ptifans  during 
their  ebullition,  and  that  experience  has  evinced  the 
good  effeds  of  it.  Lemery  alferts,  that  in  this  procefs- 
there  is  no  Ms  of  weight;  but  this  is  denied  by  others. 
Fourcroy  afferts,  that  this  metal,  rubbed  between  the 
fingers,  emits  a  perceptible  odour,  though  Magellan, 
fays  he  tried  the  experiment  many  times-  without  fuc- 
cefs. 

Fourcroy  likewife  afferts,  that  mercury  when  pure- 
emits  a  phofphoric  light  by  agitation,  particularly  in 
hot  feafons.  This  phenomenon  has  certainly  been  ob* 
ferved  in  the  mercury  of  the  barometer^  but  its  appear¬ 
ance  on  other  occafions  refts  entirely  on  the  authority, 
of  Mr  Fourcroy.  Even  in  the  barometer  it  does  not 
take  place,  unlefs  the  Torricellian  vacuum  be  not  per* 
fedly  made  in  the  fpace  at  the  top  of  the  tube.  Phial* 
of  glafs  nearly  exhaufted  of  air,  and  containing  fome 
quickfilver  hermetically  fealed  up,  will,  on  being  ihakeri* 
produce  as  much  light  in  the  dark  as  is  fufficient  to  {how 
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equal  to  that  of  the  fubftance  ;  and  that  -is  the  fpecific 

gravity  fought  for. — Particular  care  was  taken  that  no 
bubble  of  atr  remained  in  the  infide.  For  this  purpofe 
a  very  fmall  groove  was  made  with  a  file  on  the  infide 
of  the  glafs  ftopper  ;  and  this  was  introduced  fidewife 
without  admitting  any  air,  leaving  the  fuperfluous  wa¬ 
ter  to  ruth  out. 

“  The  greateft  fpecific  gravity  of  any  of  thof£  fpe- 
cimens  was  13.620,  and  the  leaft  13.450.  The  heavidt 
was  neither  of  the  two  that  had  been  diftilled  from  cin¬ 
nabar,  but  a  common  quickfilver  bought  at  Apotheca¬ 
ries  Hall,  London  ;  and  the  lighted  was  taken  from  a 
barometer  of  the  beft  and  deareft  kind  made  by  one  of 
the  moll  reputed  mftrument-makers  in  England. 

“  The  moft  obvious  cauie  of  this  difference  of  fpeci¬ 
fic  gravity  in  quickfilver  feems  to  be  its  mixture  or 
amalgamation  with  other  metals.  Certainly,  when  uni¬ 
ted  to  o-old,  its  gravity  muft  of  courfe  be  fpecifically 
augmented :  on  the  contrary,  it  muft  be  leffened  when 
unTted  with  any  other  metal,  platina  only  excepted ; 
and  the  fame  muft  be  the  cafe  whether  water  or  any 
other  moifture  is  mixed  with  it ;  for  in  fuch  a  cafe  the 
metal  will  be  found  Heavier  after  evaportion.  A  Ample 
boiling  of  the  quicklilver  over  the  fire  in  an  open  veffel 
will  completely  free  it  from  this  mixture ;  and  no  care¬ 
ful  maker  of  experiments  ftiould  negled  the  preparation 
before  he  undertakes  to  employ  mercury  in  any  procefs, 
or  for  any  purpofe  of  the  philofophic  kind.  .  The  boil¬ 
ing  muft  be  continued  for  20  or  30  minutes  in  order  to 
expel  the  whole  moifture. 

Another  caufe  by  which  the  fpecific  gravity  of  quick¬ 
filver  becomes  fubjed  to  alteration  is  the  difference  of 
temperature  of  the  atmofphere  at  the  time  of  making 
the  experiment.  Nor  is  it  quickfilver  alone,  but  every 
other  fubftance  whofe  fpecific  gravity  is  affeded  by  this 
caufe  in  a  greater  or  leffer  degree  ;  infomuch  that  Mr 
Magellan  does  not  hefitate  to  pronounce  the  labours  of 
all  thofe  who  have  undertaken  to  compofe  tables  of  fpe¬ 
cific  gravities,,  without  regard  to  this  circumftance,  to 
be,  if  not  entirely  ufelefs,  at  leaft  incapable  of  afford¬ 
ing  proper  fatisfadion  in  the  nice  inquiries  that  depend 
011  this  knowledge. 

In  Eifenchmid's  table  of  fpecific  gravities  it  is  affert- 
ed,  that  a  cubic  inch  of  mercury  in  fummer  weighs  fe- 
ven  ounces,  one  gros,-  66  grains;  but  in  winter  it  weighs 
20  grains  morte  :  the  whole  weight  then  being  feven 
(Ounces,  two  gros,  14  grains  (allowing  72.  grains  tp  the 
gros).  This,  however,  leaves  the  matter  almoft  in  as 
great  uncertainty  as  before  ;  the  fummer  and  winter 
temperature  being  widely  different  in.  different  places. 
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temperature  being  widely  ditterent  in.  (mere  1  places,  w  ^  ^  ^  kte  of  a  watch.  But  if  a  pe 
and  very  often  even  in  the  lame  .place.  Unlefs  there-  t  nrodueed  bv  nicely  boiling  the  quickli 


fore  the  temperature  of  the  air  is  attended  to  at  every 
experiment  in.  taking  the  fpecific  gravity  of  any  fub¬ 
ftance  whatever,  there  can  be  no  certainty  of  the  refult. 

Quickfilver  always  feels  cold  when  touched  in  the 
common  temperature  of  the  atmofphere.  .  Qur  fenfa- 
tions,  according  to  Fourcroy,  deceive  U3  in  this  cafe, 
for  a  thermometer  dipped  in  quickfilver  always  fhows 
the  common  temperature.  “  The  great  continuity  of 
contad  between  the  live  Ikin  and  numerous  metallic 
particles  in  an  equal  ipace,  and  which  are  proportional 
to  its  great  fpecific  gravity,  neceffarily  produces  a  ffrong- 
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fed  vacuum  be  produced  by  nicely  boiling  the  quicklii- 
ver  within  the  glafs,  no  appearance  of  this  kind  is  to  ba 
perceived.  The  phenomenon  is  certainly  of  the  elec¬ 
trical  kind ;  and  its  not  appearing  in  the  perfed  vacuum 
is  owing  to  the  difficulty  there  is  in  fetting  in  motion 
any  large  quantit^  of  eledric  matter  by  itfelf,  whicn 
indeed  can  fcarce  be  done  without  producing  very  vio^ 
lent  effeds.  See  Electricity  Index. 

Mercury  unites  with  all  the  metals  and  {emimetals, 
excepting  iron  and  regulus  of  antimony.  Thefe  com* 
pounds are  called  amalgams ;  and  Mr  Machy  has  ob- 
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Quick'  ferved,  that  in  forming  them  a  certain  degree  of  cold  is 
filvffr.  produced.  He  made  the  experiment  by  covering  the 
*~v~*  ball  of  a  thermometer  with  tin-foil,  and  then  dipping  it 
into  quickfilver  ;  upon  which  that  in  the  thermometer 
fell  fome  degrees  :  which  agrees  perfe&ly  well  with  the 
do&rine  of  latent  heat  firft  difeovered  by  Dr  Black,  as 
it  fhows  that  in  this,  as  well  as  other  cafes,  where  a 
body  pafTes  from  a  folid  into  a  fluid  lhite,  a  degree  of 
cold  is  produced. — The  following  obfervations  on  the 
amalgams  of  mercury  with  different  metals  are  extract¬ 
ed  from  the  Memoirs  of  the  Academicians  of  Dijon. 

1.  The  amalgam  of  gold  and  mercury  cryftallizes  in¬ 
to  quadrangular  pyramids.  Six  ounces  of  mercury  are 
retained  by  one  of  gold  in  this  cryffalllzation  ;  but  that 
with  filver  retains  a  third  part  more  of  quickfilver. 

2.  The  amalgam  with  filver  is  like  wife  fufceptible  of 
cryflallization, 7  and  alfumes  the  form  of  a  tree;  every 
ounce  of  filver  retaining  eight  of  mercury.  This  amal¬ 
gam,  by  means  of  the  nitrous  acid,  well  freed  from  the 
vitriolic  by  folution  of  filver  in  the  fame,  forms  that  cu¬ 
rious  kind  of  vegetation  mentioned  in  the  article  Che¬ 
mistry,  n°  754,  called  Arbor  Diana,  or  Arbor  Philo - 

Jophorum, — The  following  is  recommended  by  Mr  Ma¬ 
gellan  as  the  (horteft  procefs  : 

“  Diffolve  228  grains  of  filver,  and  half  as  much 
quickfilver,  in  pure  nitrous  acid.  Add  to  the  folution, 
when  made,  five  ounces  (of  576  grains  each)  of  di- 
ftilied  water.  Put  this  folution  into  a  fpherical  veflel 
of  white  glafs,  at  the  bottom  of  whigh  muft  already  be 
put  432  grains  of  an  amalgam  of  filver  of  the  confift- 
ence  of  butter let  the  veflel  be  kept  in  a  quiet  place, 
free  from  any  (baking  or  external  agitation  ;  and  at  the 
end  of  fome  few  hours  the  figure  of  a  bufh  or  tree  of 
filver  will  be  foriyied  within  the  water  of  the  glafs  vef- 
fel.  The  metals  contained  in  the  folution  anil  in  the 
amalgam  attraft  each  other,  and  a  number  of  fmall  tetra¬ 
hedral  cryftals  are  formed,  which  lay  hold  at  one  ano¬ 
ther’s  end,  and  form  the.  appearance  of  a  vegetation  v 

3.  ‘Copper  is  amalgamated  with  mercury  with  great 
difficulty,  and  only  by  mixing  blue  vitriol  with  mer¬ 
cury  and  water  in  an  iron  retort  over  the  fire.  The  acid 
then  attacks  the  veflel,  and  the  copper  is  precipitated  in 
a  metallic  Hate,  which,  by  Hirring  it  with  an  hot  iron 
fpatula,  unites  to  the  mercury,  but  does  not  cryHallize. 

4.  Two  ounces  of  melted  lead  poured  on  a  pound  of 
mercury  produce  a  half  fluid  amalgam,  which  being  de¬ 
canted  gives  fome  cry  Hals  like  thofe  of  filver.  One 
ounce  of  thefe  cryftals  retains  an  ounce  and  an  half  of 
mercury. 

5.  The  amalgam  of  tin  cryHallizes  into  thin  (hining 
lamellae,  with  polygonous  cavities  between  one  another. 
Two  ounces  of  tin  retain  fix.  of  mercury  in  this  cry- 
Hallization. 

6.  Mercury  amalgamates  with  bifmuth  by  means  of 
heat,  and  produces  cryHals  of  an  o&ohedral  form,  and 
lamellated  triangles  and  hexagons.  They  are  black  on 
the  upper  furface,  and  (hining  underneath.  In  this 
cryHallization  the  bifmuth  retains  double  its  weight  of 
mercury. 

7.  Zinc,  in  fufion,  poured  upon  mercury,  produces 
a  crackling  noife  refembling  that  produced  by  a  hot 
body  thrown  into  boiling  water.  It  cryHallizes  very 
well  into  lamellated  hexagonal  figures,  leaving  cavities 
among  themfelves.  One  ounce  of  zinc  retains  two  and 
an  half  of  mercury  in  this  cryHallization. 
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8.  Quidfilver  does  not  amalgamate  with  arfenic,  ex-  Qbick 
ceptby  heat,  and  then  only  in  very  fmall  quantity.  This  ^ver< 
metal  anfwers  very  important  purpofes  both  in  medi- 
cine  and  the  arts.  Though  it  has  no  perceptible  taHe, 
it  produces  very  remarkable  effe&s  on  the  Homach  and 
inteftines  of  animals,  as  well  as  on  the  furface  of  the" 

(Ivin.  Infc&s  and  worms  are  extremely  fenfible  of  this 
effedl,  and  the  metal,  almoH  in  any  Hate,  is  exceeding¬ 
ly  pernicious  to  them.  Phylicians,  therefore,  employ 
it  as  an  excellent  vermifuge  (fee  Medicine,  p.  341.), 
and  it  is  likewife  one  of  the  moH  powerful  remedies  in 
the  materia  incdica  for  many  obltinate  diforders  befides 
thofe  of  the  venereal  kind,  in  which  its  efficacy  has  long 
been  celebrated.  “  Even  the  moft  virulent  product  of 
mercury  (fays  Mr  Magellan),  known  by  the  name  of 
fublimate  corroflve,  which  is  the  moH  violent  poifon,  is 
often  taken  internally  in  very  minute  dofes,  under  the 
direction  of  fkilful  phyficians,  and  produces  the  moH 
happy  effects  in  a  great  variety  of  cafes  even  of  the 
molt  defperate  kind.  This  is  a  fa&  which  I  have  ex¬ 
perienced  myfelf,  in  a  dreadful  fcorbutic  complaint 
which  I  fuffered  for  above  four  years,  with  refllefs  and 
violent  pains  in  the  eyes  and  head.  None  of  the  moll 
able  phyficians  in  London  and  Paris  I  confulted  afford¬ 
ed  me  any  effe£tual  relief,  till  I  had  the  good  fortune 
to  confult  Mr  Sacre  furgeon-oculiff.  at  Antwerp.  His 
prefeription  confiffed  of  three  grains  of  fublimate  dif- 
folved  in  a  pint  of  common  proof  fpirito  The  dofe. 
conliffed  in  taking  every  morning  two  fpoonfnls  of  it 
in  a  pint  of  new  milk.  In  lefs  than  two  months  I  be¬ 
gan  to  feel  relief ;  and  in  three  months  time  was  com¬ 
pletely  cured.  The  firft  methodical  practice  of  this  re¬ 
medy  was  communicated  to  the  celebrated  Van  Swieten,. 
firft  phyfician  to  the  Emperor’s  court,  by  the  late  Dr 
A.  R.  Sanches,  then  chief  phyfician  to  the  court  of 
Peterfburg,  as  appears  by  the  laft  volume  of  the  Com¬ 
mentaries  of  the  fame  Van  Swieten,  publifhed  in  1772. 

This  volume  was  publifhed  after  the  author’s  death  ;  but 
he  had  enjoyed  during  his  life  the  glory  of  being  the 
author  of  this  wonderful  remedy,  which,  continues  to 
bear  his  name  among  the  ignorant  and  inaccurate  phyft~ 
dans  oi  our  times.” 

But  whatever  ufes  this  (alt  may  be  put  to  when  ta- 
ken  in  fmall  quantities,  it  is  certainly  not  lefs  violent: 
than  arfenic  itfelf,  if  taken  in  a  large  dofe  ;  and  the 
danger  is  the  greater,  on  account  of  the  difficult  folu¬ 
tion  of  the  fait,  which  requires  for  this  purpofe  19- 
times  its  weight  of  water.  Alkaline,  falts,  however,, 
proye  a  very  effeftual  antidote,  and  will  inftantly  re¬ 
lieve  the  fymptoms  ;  but,  on  account  of  the  infolubili- 
ty  of  the  poifonous  fait,  the  diforders  occafioned  by  it 
foon  return,  and  require  a  repetition  of  the  fame  reme¬ 
dy.  In  cafes  where  alkaline  falts  are  not  immediately 
at  hand,  foap  diffolved  in  water  will  anfwer  the  fame  * 
purpofe  ; .  or  if  this  alfo  (hould  not  be  inftantly  procure- 
able,  chalk,  lime,  fpirit  of  hartfhorn,  or  magneffa  ah 
ba,  might  be  ufed  with  good  effedL 

Quickfilver  is  employed  in  Chili  and  Peru  to  extradl 
gold  and  filver,  when  native,  from  the  earthy  matters 
with  which  they  are  mixed.  The  principle  on  which 
this  method  is  founded  is  the  Hrong  mutual  attra&ion 
betwixt  mercury  and  the  precious  metals.  By  reafon 
of  this  the  fmalleft  particles  either  of  gold  or  filver 
form  an  amalgam  with  the  mercury,  part-  of  which  is 
ftrained  off,  and  the  remainder  either  feparated  by  dir 

ffillaticra 
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Qinclt-  ftillation  in  iron  retorts,  or  by  a  kind  of  diflillation  per 
•  defcenfum  ;  putting  it  in  a  kind  of  metallic  if  eve  over  a 
snatch"  vcffei  of  water,  to  receive  the  mercury,  which  is  driven 
y~  down  by  a  fire  lighted  in  a  veffel  above  the  amalgam. 

The  amalgam  with  gold  ferves  alfo  to  gild  copper  or 
filver,  fo  that  they  appear  as  if  made  of  folid  gold. — 
For  this  purpofe  the  pieces  are  to  be  well  cleaned,  and 
then  dipped  in  a  weak  aquafortis ;  then  in  a  nitrous  fo- 
lution  of  quickfilver,  which  covers  them  with  a  kind 
of  filvering.  After  this  the  amalgam  of  gold  is  very 
equally  fpread  over  them  ;  which  being  done,  the  piece  is 
expofed  to  a  heat  fufficient  to  volatilize  the  quickfilver, 
and  the  gold  is  then  left  flrongly  adhering  to  the  metal. 
The  only  ufe  to  which  the  amalgam  of  mercury  with 
lead  has  hitherto  been  applied,  is  the  luting  glafs  veflels 
in  which  fpccimens  of  natural  hiflory  are  to  be  preferved 
in  fpirit  of  wine.  For  this  it  is  more  proper  than  any 
other  fubflance,  having  an  excellent  effect  in  prevent¬ 
ing  evaporation.  The  amalgam  of  tin  is  commonly 
employed  in  making  looking-glafics  or  mirrors.  The 
thin  {beet  of  tin  is  laid  down  on  a  large  flat  table  of 
Hone  ;  a  proper  quantity  of  mercury,  in  which  fome 
tin  has  already  been  diffolved  to  prevent  it  from  de- 
,  Uroying  the  tin  fheet,  is  rubbed  over  with  a  bunch  of 
cloth  like  a  fiat  bung,  and  the  glafs  carefully  Aided  up¬ 
on  it  from  one  end  to  the  other,  in  fuch  a  manner  that 
the  dirty  cruft  of  the  quickfilver  is  driven  off  before  its 
edge  ;  and  the  glafs  is  then  loaded  with  weights  all 
•over  :  by  inclining  gradually  the  {tone  table,  the  fnper- 
fliious  mercury  is  difeharged  ;  and  in  a  few  hours  both 
cohere  together.  This  amalgam  is  ufed  for  exciting 
the  electricity  of  glafs  globes  in  the  common  eleCtrical 
machines,  but  is  faid  to  be  inferior  in  ftrength  to  that 
.made  with  zinc. 

Quickfilver  heated  by  itfelf,  with  accefs  of  air,  is  by 
degrees  converted  into  a  red  powder,  improperly  called 
Mer  curias  precipitalus  per  fe.  It  confilts  of  the  calx 
of  the  metal  united  with  the  bafis  of  dephlogifticated  or 
pure  air,  which  may  be  expelled  from  it  again  by  aftrong 
heat;  and  this  was  the  firlt  method  by  which  Dr  Priefl- 
ley  obtained  this  kind  of  air. 

Mercury  is  not  altered  by  the  contaCl  of  air :  It  is 
only  obferved,  that  it  becomes  tarnifhed  by  the  particles 
of  dull:  which  the  air  depofits  ;  and  from  that  circum- 
ftance  mercury  has  been  called  the  loadftone  of  duft. — 
Though  all  bodies  have  this  property,  it  feems  more  re¬ 
markable  in-mercury  than  any  other,  on  account  of  its 
great  fplendour  ;  but  it  is  not  in  the  leail  changed  by 
this  circumftance,  nothing  more  being  neceffary  to  re- 
flore  it  to  its  original  brilliancy  than  filtration  through 
a  piece  of  fliamoy  leather. 

The  volatility  of  mercury  prevents  it  from  uniting 
with  earths  in  the  way  of  fufion  ;  though  M.  Fourcroy 
is  of  opinion  that  its  red  calx,  or  precipitate  per  f?9 
might  perhaps  fix  in  glafies,  and  colour  them,  as  is  ob¬ 
ferved  in  the  calx  of  arfenic. 

QUICK-match,  among  artillery  men,  a  kind  of 
combuftible  preparation  formed  of  three  cotton  ftrands 
jdrawn  into  length,  and  dipped  in  a  boiling  compofi- 
tion  of  white-wine  vinegar,  faltpetre,  and  mealed  pow- 
der.  After  this  immerfion  it  is  taken  out  hot,  and 
laid  in  a  trough  where  fome  mealed  powder,  moiflen- 
ed  with  fpirits  of  wine,  is  thoroughly  incorporated  in¬ 
to  the  twills  of  the  cotton,  by  rolling  it  about  there¬ 
in.  Thus  prepared,  they  are  taken  out  feparately, 
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and  drawn  through  mealed  powder ;  then  hung  upon 
a  line  and  dried,  by  which  they  are  fit  for  immediate  U 
fervice.  Quietly 

QUID  pro  ctuo,  in  law,  q .  cL  «  what  for  what,”  “ 
denotes  the  giving  one  thing  of  value  for  another ;  or 
the  mutual  conlideration  and  performance  of  both  parties 
to  a  coritradl. 

Quid  pro  quo ,  or  Qui  pro  quo ,  is  alfo  ufed  in  phyfic 
to  exprefs  a  miftake  in  the  phyfician’s  bill,  where  quid 
is  wrote  for  quo ,  i.  e.  one  thing  for  another  ;  or  of  the 
apothecary  in  reading  quid  for  quo9 and  giving  the  patient 
the  wrong  medicine.  Hence  the  term  is  in  the  gene¬ 
ral  extended  to  all  blunders  or  miflakes  committed  in 
medicine,  either  in  the  prefeription,  the  preparation, 
or  application  of  remedies. 

QUIDDITY,  ctyiDDiTAs,  a  barbarous  term  ufed 
in  the  ichools  for  ejjence .  The  name  is  derived  hence, 

'that  it  is  by  the  eflence  of  a  thing  that  it  is  tale  qukl9 
fuch  a  quid9  or  thing,  and  not  another.  Hence  what 
is  efiential  to  a  thing  is  faid  to  be  quiddative . 

QUIETISTS,  a  religious  fe&,  famous  towards 
the  clofc  of  the  laft  century.  They  were  fo  called  from 
a  kind  of  abfolute  rell  and  inadlion,  which  they  fuppo- 
fed  the  foul  to  be  in  when  arrived  at  that  Hate  of  per¬ 
fection  which  they  called  the  unitivc  life ;  in  which 
flate  they  "imagined  the  foul  wholly  employed  in 
contemplating  its  God,  to  whofe  influence  it  was  en¬ 
tirely  fubmifiive  ;  fo  that  he  could  turn  and  drive  it 
where  and  how  he  would.  In  this  flate,  the  foul  no. 
longer  needs  prayers,  hymns,  & c.  being  laid,  as  it  were, 
in  the  bofem  and  between  the  arms  of  its  God,  in  whom 
it  is  in  a  manner  fwallowed  up. 

Molinos,  a  Spanifh  pried,  is  the  reputed  author  of 
Quietifm  ;  though  the  Illuminati  in  Spain  had  certain¬ 
ly  taught  fomething  like  it  before.  The  fentiments  of 
Molinos  were  contained  in  a  book  which  he  publifhed 
at  Rome  in  the  year  1 68 1 ,  under  the  title  of  the  Spi¬ 
ritual  Guide ;  for  which  he  was  cafl  into  prifon  in 
1685,  and  where  he  publicly  renounced  the  errors  of  ♦ 
which  he. was  accufed.  This  folemn  recantation,  how¬ 
ever,  was  followed  by  a  fentence  of  perpetual  imprifon- 
ment,  and  he  died  in  prifon  in  the  year  1696.  Moli¬ 
nos  had  numerous  difciples  in  Italy,  Spain,  France,  and 
the  Netherlands.  One  of  the  principal  patrons  and 
propagators  of  Quietifm  in  France  was  Marie  Bouvi. 
eres  de  la  Mothe-Guyon,  a  woman  of  fafhion,  remark¬ 
able  for  goodnefs  of  heart  and  regularity  of  manners ; 
but  of  an  unfettled  temper,  and  fubjeCt  to  be  drawn 
away  by  the  feduClion  of -a  warm  and  unbridled  fancy. 

She  derived  all  ideas  of  religion  from  the  feelings  of 
her  own  heart,  and  deferibed  its  nature  to  others  as 
fhe  felt  it  herfelf.  Accordingly,  her  religious  fenti¬ 
ments  made  a  great  noife  in  the  year  1687  ;  and  they 
were  declared  unfound,  after  accurate  invefligation,  by 
feveral  men  of  eminent  piety  and  learning,  and  profef- 
fedly  confuted,  in  the  year  1697,  by  the  celebrated 
Bofiuet.  Hence  arofe  a  controverfy  of  greater  mo¬ 
ment  between  the  prelate  laft  mentioned  and  Fenelon 
archbifhop  of  Cambray,  who  feemed  difpofed  to  favour 
the  fyftem  of  Guyon,  and  who  in  1697  publifhed  a 
book  containing  feveral  of  her  tenets.  Fenelon’s  book, 
by  means  of  Bofiuet,  was  condemned  in  the  year  1699, 
by  Innocent  XII.  and  the  fentence  of  condemna¬ 
tion  was  read  by  Fenelon  himfelf  at  Cambray,  who  ex¬ 
horted  the  people  to  refpeft  and  obey  the  papal  decree* 

Not- 
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Notwithftanding  this  Teeming  acquiescence, 
bHhop  perfifted  to  the  end  of  his  days  in  the  fentimcuts, 
which,  in  obedience  to  the  order  of  the  pope,  he  re¬ 
tried  and  condemned  in  a  public  manner, 

A  fed  fimilar  tp  tin's  had  appeared  at  Mount  Athos 
in  Theffaly,  near  the  end  of  the  14th  century,  called  He- 
fychajlsy  meaning  the  fame  with  Quietifts.  They  were 
a  branch  of  the  myftics,  or  thofe  more  perfeft  monks, 
who,  by  long  and  intenfe  contemplation,  endeavoured 
to  arrive  at  a  tranquillity  of  mind  free  from  every  de¬ 
gree  of  tumult  and  perturbation.  In  conformity  to  an 
ancient  opinion  of  thdr  principal  doftors  (who  thought 
there  was  a  ccltftial  light  concealed  in  the  deepeft  re¬ 
tirements  of  the  mind),  they  ufed  to  fit  every  day,  du¬ 
ring,  a  certain  fpace  of  time,  in  a  Solitary  corner,  with 
their  eyes  eagerly  and  immoveably  fixed  upon  the  middle 
regions  of  the  belly  or  navel ;  and  boafted,  that  while 
they  remained  in  this  pofture,  they  found,  in  effeft,  a 
divine  light  beaming  forth  from  their  foul,  which  dif¬ 
fused  through  their  hearts  inexpreffible  feafations  of 
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tlie  arch-  of  the  wing  of  a  goofe,  crow,  &c.  They  are  denomw  Qjm. 

nated  from  the  order  in  which  they  are  fixed  in  the  0Hinanu?* 
wing  ;  the  fecond  and  third  quills  being  the  beft  for  J  v' " 
writing,  as  they  have  the  largeft  and  roundel!  barrels. 
Crow-quills  are  chiefly  nfed  for  drawing.  In  order  to 
harden  a  quill  that  is  foft,  thruft  the  barrel  into  hot 
afhes,  llirnng  it  till  it  is  foft,  and  then  taking  it  out, 
prefs  it  almolt  flat  upon  your  knee  with  the  back  of  a 
penknife,  and  afterwards  reduce  it  to  a  round nefs  with 
your  fingers.  If  you  have  a  number  to  harden,  fet 
water  and  alum  over  the  fire,  and  while  it  is  bailing  put 
m  a  handful  of  quills,  the  barrels  only,  for  a  minute,  and 
then  lay  them  by. 

QUIN  (James),  a  celebrated  performer  on  the  E11- 
ghfh  ftage,  was  born  at  London  in  1693.  He  was  in¬ 
tended  for  the  bar  ;  but  preferring  Shakefpeare  to  the 
uatutes  at  large,  he  on  the  death  of  his  father,  when 
it  was  neceffary  for  him  to  do  fometiiing  for  liimfelf 
appeared  on  the  ftage  at  Drury-lane.  In  1720,  he 
firft  difplayed  his  comic  powers  in  the  character  of 


pleafure  and  delight.  To  fuch  as  inquired  what  kind  Falftafffank  foon  after  appeared  to  as  great  advantage 
of  light  this  was,  they  replied,  by  way  of  llluftration,  in  Sir  John  Brute  ;  but  it  was  upon  Booth’s  quitting- 

thn  rv,*  _ 1  r  11  -1  *  & 


that  it  was  the  glory  of  God,  the  fame  celeftial  radi¬ 
ance  that  furrounded  Chrifi  during  his  transfiguration 
xm  the  Mount.  Barlaam,  a  monk  of  Calabria,  from 
whom  the  Barlaamites  derived  their  denomination,  ftyl- 
ed  the  monks  who  adhered  to  this  institution  Majfa/i - 
ans  and  Euchltes  ;  and  he  gave  them  alfo  the  new  name 
of  Umbil leant.  Gregory  Falamas,  archbifhop  of  Thef- 
falonica,  defended  their  caufe  againft  Barlaam,  who 
was  condemned  in  a  council  held  at  Conftantinopk  in 
the  year  1341. — See  Fcnehns  Max .  des  Saints , 

The  Mahometans  feem  to  be  no  ftrangers  to  quie^ 
tifm.  They  expound  a  paffage  in  the  17th  chapter  of 
the  Koran,  viz.  “  O  thou  foul  which  ait  at  reft,  re- 


the  ftage  that  Quin  appeared  to  full  advantage,  in 
the  part  of  Cato.  He  continued  a  favourite  perform¬ 
er  until  the  year  1748,  when,  on  fome  difguft  be¬ 
tween  him  and  Mr  Rich  the  manager,  he  retired  to 
Bath,  and  only  came  up  annually  to  aft  for  the  be¬ 
nefit  of  his  friend  Ryan  ;  until  the  lofs  of  two  front 
teeth  fpoiled  his  utterance  for  the  ftage.  While  Mr 
Quin  continued  upon  the  ftage,  he  eonftantly  kept 
company  with  the  greateft  geninfes  of  the  age.  He 
was  well  known  to  Pope  and  Swift ;  and  the  earl  of 
Chefterfield  frequently  invited  him  to  his  table:  but 
there  was  none  for  whom  he  entertained  a  higher 
efteem  than  for  the  ingenious  Mr  Thomfon,  to  whom* 


an  account  of  which  fee  onr  life  of  ThomsonV 
Quin’s  judgment  in  the  Engiifh  language 


Mr 


turn  unto  thy  Lord,  &c.”  of  a  foul  which,  having,  by  he  made  himfelf  known  by  an  aft  of' generofitv^that 
purfuing  the  concatenation  of  natural  caufes,  raifed  it-  does  the  greateft  honour  to  his  charafter  •  and  for 

left  to  the*  knowledge  of  that  being  which  produced  ‘  ‘  .  ’ 

them,  and  exifts  of  neccflity,  refts  fully  contented,  and 
acquiefces  in  the  knowledge,  &c.  of  him,  and  in  the 
contemplation  of  his  perfeftion. 

QUILLET  (Claude),  an  eminent  Latin. poet  of 
the  17th  century,  was  born  at  Chinon,  in  Touraine, 
and  praftifed  phyfic  there  with  reputation  :  but  ha¬ 
ving  declared  againft  the  pretended  pofTefiion  of  the 
nuns  of  Loudun,  in  a  manufeript  treatife,  the  original 
of  which  was  depofited  in  the  library  of  the  Sorbonne,  he 
was  obliged  to  retire  into  Italy,  where  he  became  fe- 
cretary  to  the  marfhal  d’Eftrees,  the  French  ambaffador 
at  Rome.  In  1655  Quillet  having  publifhed  in  Holland 
a  Latin  poem,  entitled  Callipaedia%  under  the  name  of 
Galvidius  Latus,  he  there  inferted  fome  verfes  againft 
the  cardinal  Mazarine  and  his  family ;  but  that  cardi¬ 
nal  making  him  fome  gentle  reproaches,  he  retrenched 
what  related  to  the  cardinal  in  another  edition,  and 
dedicated  it  to  him.  Mazarine  having,  before  it  was 
printed,  given  him  an  abbey.  He  died  in  1661,  aged 
59,  after  having  given  Menage  all  his  writings,  and 
500  crowns  to  pay  the  expence  of  printing  them  ; 
but  the  abbe  took  the  money  and  papers,  and  pub- 
Iiftied  none  of  them.  His  Callipadia ,  or  the  ait  of 
getting  beautiful  children,  has  been  tranflated  into  En¬ 
gl  ifh  verfe. 

QUILLS,  thp  large  feathers  taken  out  of  the  end 
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mended  him  to  his  royal  highr.efs  Frederick  prince  of 
Wales,  who  appointed  him  to  inftrud  his  children  in 
fpeakmg  and  reading  with  a  graceful  propriety  ;  and. 
Quin  being  informed  of  the  elegant  manner  in  which 
Ins  prefent  majefty  delivered  his  firft  gracious  fpecch 
from  the  throne,  he  cried  out  in  a  kind  of  ecllafy 
7  Ay— I  taught  the  boy  to  fpeak  !”  Nor  did  his  ma- 
jefty  forget  his  old  tutor ;  for,  foon  after  his  acceffion 
to  die  throne,  he  gave  orders,  without  any  application 
being  made  to  him,  that  a  genteel  penfion  ftiould  be 
paid  to  Mr  Quin  during  his  life.  Mr  Quin,  indeed,, 
was  not  in  abfolute  need  of  this  royal  benelaftion  ;  for 
as  lie  was  never  married,  and  had  none  but  diftant  re¬ 
lations,  he  funk  2000  1,  which  was  half  his  fortune,  in 
an  annuity,  for  which  he  obtained  200 1.  a-year ;  and 
with  about  2000 1.  more  in  the  funds,  lived  in  a  decent 
manner  during  the  latter  part  of  his  life  at  Bath,  from, 
whence  he  carried  on  a  regular  correfpondence  with  Mr 
Garrick,  and  generally  paid  a  vifit  to  his  friends  in  the 
metropolis  once  a  year,  when  he  conftantly  paflfed  a 
tveek  or  two  at  Mr  Garrick’s  villa  at  Hampton.  He 
died  of  a  fever  in  1766. 

QUINARIUS,  was  a  final!  Roman  coin  equal  to 
half  the  denarius,  and  confequently  worth  about  three 
pence  three  farthings  of  our  money.  See  Money 
1  la 


Qulnque 

remis. 
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■Quin ant  It  was  called  qumarius ,  becaufe  it  contained  tlie  \alue  of  of  towc.  8 
five  affes,  in  the  fame  manner  as  the  denarius  was  na¬ 
med  from  its  containing  ten. 

QUINAUT  (Philip),  a  celebrated  French  poet, 
born  of  a  good  family  at  Pails  in  1635-  He  cultivated 
poetry  from  his  infancy,  and  16  dramatic  pieces  of  hi3 
were  a&ed  between  tliq  year  1653  and  1 666.  In  the 
mean  time,  Quinaut  was  not  fo  much  devoted  to  poetry 
but  that  he  applied  himfelf  to  the  lludy  of  tlie  law; 
and  made  his  fortune  by  marrying  the  widow  of  a  rich 
merchant  to  whom  he  had  been  ufeful  in  hia  profeffion. 

Quinaut  afterwards  turned  his  attention  to  the  coin- 
poTing  of  operas,  which  were  fet  to  muftc  by  the  fa¬ 
mous  Lully  ;  and  Lully  was  charmed  with  a  poet  whole 
verfes  were  not  too  nervous  to  yield  to  the  capricious 
airs  of  mufic.  He  died  in  1688,  after  having  enjoyed 
a  handfome  penfion  from  Louis  XIV.  for  many  years: 
and  we  are  told  he  was  extremely  penitent  in  his  lad  nl- 
nels  for  all  thofe  of  his  compofitions  which  tended  to 
infpire  love  and  pleafure. 

QUINCE,  in  botany.  See  Cydonia. 

QUINCUNX,  in  Roman  antiquity,  denotes  any 
thing  that  confifts  of  five-twelfths  of  another  ;  but  par¬ 
ticularly  of  the  at.  .  .  1  •  f 

Quinconx  Order,  in  gardening,  is  a  plantation  ot 
treesT  difpofed  originally  in  a  fquare  confiding  of  five 
trees,  one  at  each  corner,  and  a  fifth  in  the  middle ; 
which  difpofition,  repeated  again  and  again,  forms  a  re¬ 
gular  grove,  wood,  or  wildernefs. 

QUINDECAGON,  in  geometry,  a  plain  figure  with 
15  fides  and  15  angles.  -  .  . 

QUINDECEMVIRI,  in  Roman  antiquity,  a  col¬ 
lege^  1 5  magidrates,  whofe  bufinefs  it  was  to  prefide 
over  the  facrifices.  They  were  alfo  the  interpreters  of 
the  Sybil’s  books  ;  which,  however,  they  never  confult- 
cd  but  by  an  exprefs  order  of  the  fenate. 

QUINQUAGENARIUS,  in  Roman  antiquity, 
an  officer  who  had  the  command  of  50  men. 

QUINQUAGESIMA  Sunday,  Shrove  Sunday,  fo 
called  as  being  about  the  50th  day  before  Eader. 

QUINQUATRIA,  or  QuiNquATRus,  was  a  fe- 
ftivaTkept  at  Rome  in  honour  of  Minerva,  which  be¬ 
gan  on  the  1 8th  of  March,  or  as  others  will  have  it  on 
the  19th,  and  laded  five  days.  On  the  fird  day  they 
offered  facrifices  and  oblations  without  the  effufion  of 
blood ;  the  fecond,  third,  and  fourth,  were  fpent  in 
fhows  of  gladiators  4  and  on  the  fifth  day  they  went  in 
proceffion  through  the  city.  Scholars  had  a  vacation 
during  the  folemnity,  and  prefented  their  maders  at 
this  time  with  a  gift  or  fee,  called  Mi  nerval.  Boys 
and  <rirls  ufed  now  to  pray  to  the  goddefs  Minerva  for 
wifdom  and  learning,  of  which  (he  iiad  the  patronage. 

Plays  were  a&etl,  and  deputations  held,  at  this  lealt, 
on  fubjeds  of  polite  literature.  The  quinquatria  were 
fo  called,  becaufe  they  laded  for  five  days,  rhere 
feems  to  be  a  drong  refemblance  betwixt  this  fedival 
and  the  panathensea  of  the  Greeks. 

QUINQUENNALIS,  in  Roman  antiquity,  a  ma- 
gidrate  in  tlie  colonies  and  municipal  cities  of  that 
empire,  who  had.  much  the  fame  office  as  the  ledile  at 

RQUINQUE  REMIS,  in  the  naval  architefture  of 
the  ancients,  a  name  given  to  a  galley  which  had  five 
rows  of  oars.  They  divided  their  vefftls  in  general  into 
pwnocrolalmd  folycrota*.  The  former  had  only  one  tire 
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the  latter  had  feveral  tires  of  them,  from  two 
or  three  up  to  20,  30,  or  even  40  ;  for  fuch  a  veffel  we 
have  an  account  of  in  the  time  of  Philopater,  which  re¬ 
quired  no  lefa  than  4000  men  to  row'  it. 

Meibom  has  taken  off  from  the  imaginary  improba-  u. 
bility  of  there  ever  having  been  fuen  a  veflel,  by  redu¬ 
cing  the  enormous  height  fuppofed  neceffiiry  for  fuch  a 
number  of  rows  of  oars  and  men  to  work  them,  by 
finding  a  better  way  of  placing  the  men  than  others 
had  thought  of.  The  quinqueremea  of  tlie  ancients 
had  420  men  in  each  ;  300  of  which  were  rowers,  and 
the  reft,  foldiers.  The  Roman  fleet  at  Meffina  confifted 
°f  33°  thefe  flaips;  and  the  Carthaginian,  at  Lily- 
bceum,  of  350  of  the  fame  fize.  Each  veffel  w'as  150 
feet  loner.  Thus  130,000  men  were  contained  in  the 
one,  and  150,000  in  the  other,  with  the  apparatus  and 
provifions  neceffary  for  fuch  expeditious  as  they  were  in¬ 
tended  for.  This  gives  fo  grand  an  idea  of  the  ancient 
naval  armaments,  that  fome  have  queftioned  the  truth 
of  the  hiftory  :  but  we  And  it  related  by  Polybius,  an 
hiftorian  top  authentic  to  be  queftioned,  and  who  ex- 
prefTes  his  wonder  at  it  while  he  relates  it. 

QUINQUEVIRI,  in  Roman  antiquity,  an  order  of 
fivepriefts,  peculiarly  appointed  for  the  facrifices  to  the 
dead,  or  celebrating  the  rites  of  Erebus. 

QUINQUINA.  See  Cinchona. 

QUINS Y,  or  Quinzy.  See  Medicine,  ii°  i 77 — • 

183.  . 

QUINTEN,  a  town  of  France,  in  Bretagne,  with, 
the  title  of  a  duchy,  and  a  handfome  caftle.  It  is  feated 
in  a  valley  near  the  river  Guy,  and  near  a  large  foreft 
of  the  fame  name,  eight  miles  fouth  of  St  Bneux,  and 
200  wreft  of  Paris.  W.  Long.  2.  40.  N.  Lat.  48* 
QUINTESSENCE,  in  chemiftry,  a  preparation 
confilling  of  the  eflential  oil  of  fome  vegetable  fubllance, 
mixed  and  incorporated  with  fpirit  of  wine. 

Quintessence,  in  alchemy,  is  a  myfterious  term, 
fignifying  the  fifth  or  laft  and  higlieft  eflence  o i  power 
in  a  natural  body. 

QUINTILE,  in  aftronomy,  an  afped  of  the  planets 
when  they  are  72  degrees  diftant  from  one  another,  or 
a  fifth  part  of  the  zodiac. 

QUINTILIANUS  (Marcus  Fabius),  a  celebrated 
Latm  orator,  and  the  moft  judicious  critic  of  his  time, 
was  a  native  of  Calagurris,  or  Calahdrra,  in  Spain;  and 
was  the  difciple  of  Domitius  Afer,  who  died  in  the  ^ear 
59.  He  taught  rhetoric  at  Rome  for  20  years  with 
great  applaufe  :  and  not  only  laid  dowTn  rules  for  fpeak- 
ing,  but  exhibited  his  eloquence  at  the  bar.  Some 
authors  imagine,  but  with  little  foundation,  that  he  ar¬ 
rived  to  the  confulfhip  ;  but  it  is  more  certain  that  he 
was  preceptor  to  the  grandfons  of  the  emperor  Domi- 
tian’s  lifter.  There  is  ftill  extant  his  excellent  work, 
in  titled,  Injlitutiones  OratorU ,  which  is  a  treatife  of  rhe¬ 
toric  in  1 2  books  ;  wffiere  his  precepts,  judgment,  and 
tafte,  are  juftly  admired.  Thefe  inftitutions  were  found 
entire  by  Poggius,  in  an  old  tower  of  the  abbey  of  St 
Gal,  and  not  in  a  grocer’s  (hop  in  Germany  as  fome 
authors  have  imagined.  There  is  alfo  attributed  to 
Quintilian  a  dialogue  De  atujts  corrupt*  eloquentue  ;  but 
it  is  more  commonly  aferibed  to  Tacitus.  Ihe  heft  edi¬ 
tions  of  Quintilian’s  works  are  thofe  of  Mr  Obreight, 
publifhed  at  Straffiurg  in  2  vols  4to,  in  1698,  and  ot 
M.  Capperonier,  in  folio.  There  is  an  Englifli  tranfla- 

tion  by  Mr  Guthrie.  . 
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Quint  man  had  a  fon  of  the  fame  name,  on  whom  he 
.IS  heft ows  great  praifes.  This  fon  ought  not  to  be  con- 

founded  with  Quintilian  the  father,  or  rather  the  grand¬ 
father,  of  him  who  is  the  fubje&  of  this  article,  and  who 
wrote  145  declamations.  Ugolin  of  Parma  publifhed 
the  firft  136  in  the  15th  century;  the  nine  others  were 
publifhed  in  1563  by  Peter  Ayrault,  and  afterwards  by 
Peter  Pithou  in  1580.  There  have  alfobeen  19  other 
declamations  printed  under  the  name  of  Quintilian  the 
Orator ;  but,  in  the  Opinion  of  Vofiins,  they  were 
written  neither  by  that  orator  nor  his  grandfather. 

QUINTILIANS,  a  fedl  of  ancient  heretics,  thus 
•called  from  their  prophetefs  Qiiintilia.  In  this  fe&  the 
‘Women  were  admitted  to  perform  the  facerdotal  and 
epifcopalfun&ions.  They  attributed  extraordinary  gifts 
to  Eve  for  having  firft  eaten  of  the  tree  of  knowledge  ; 
told  great  things  of  Mary  the  filler  of  Mofes,  as  ha¬ 
ving  been  a  prophetefs.  See ,  They  added,  that  Philip 
the  deacon  had  four  daughters,  who  were  all  prophe- 
teffes,  and  were  of  their  fe£t.  In  thefe  affemblies  it  was 
ufual  to  fee  the  virgins  entering  in  white  robes,  perfona- 
ting  propheteffes. 

QU INTIN  mat sys,  alfo  called  the  Farrier  of  Jut - 
rtverp,  famous  for  being  transformed,  by  the  force  of 
love,  from  a  blackfmith  to  a  painter.  He  had  followed 
the  trade  of  a  blackfmith  and  farrier  near  twenty  years; 
when  falling  in  love  with  a  painter’s  daughter  who  was 
very  handibme,  and  difiiked  nothing  hut  his  trade,  he 
quitted  it,  and  betook  himfelf  to  painting,  in  which 
he  made  a  very  uncommon  progrefs.  He  was  a  dili¬ 
gent  and  careful  imitator  of  ordinary  life,  and  fucceed- 
ed  better  in  reprefenting  the  defe&s  than  the  beauties 
of  nature.  Some  hiftorical  performances  of  this  mafter 
"deferve  commendation,  particularly  a  Defcent  from  the 
Crofs,  in  the  Cathedral  at  Antwerp;  but  his  beft  known 
picture,  is  that  of  the  two  Mifers  in  the  gallery  at  Wind- 
fo  r.  He  died  in  1529. 

QUINTINIE  (John  de  la),  a  celebrated  French 
gardener,  bom  at  Poi&iers  in  1626.  He  was  brought 
up  to  the  law  ;  and  acquitted  himfelf  fo  well  at  the  bar 
as  to  acquire  the  efteem  of  the  chief  magiftrate.  M.  Tam- 
boneau,  prefident  of  the  chamber  of  accounts,  engaged 
him  to  undertake  the  preceptorfhip  of  his  only  fon, 
which  Quintinie  executed  entirely  to  his  fatisfadlion  ; 
applying  his  leifure  hours  to  the  ftudy  of  writers  on 
agriculture,  ancient  and  modern,  to  which  he  had  a 
ftrong  inclination.  He  gained  new  lights  by  attending 
his  pupil  to  Italy  ;  for  all  the  gardens  about  Rome  be¬ 
ing  open  to  him,  he  failed  not  to  add  pra&ice  to  his 
theory.  On  his  return  to  Paris,  M.  Tamboneau  gave 
up  the  management  of  liis  garden  entirely  to  hirii ;  and 
Quintinie  applied  fo  clofely  to  it,  that  he  became  fa¬ 
mous  all  over  France.  Louis  XIV.  ere&ed  a  new  of¬ 
fice  purpofely  for  him,  that  of  dire&or  of  the  royal  fruit 
and  kitchen  gardens ;  and  tliefe  gardens,  while  lie  lived* 
were  the  admiration  of  the  curious.  He  lived  to  a  good 
old  age,  though  we  learn  not  the  time  of  his  death ; 
his  Uire&ions  for  the  Management  of  Fruit  and  Kitch¬ 
en  Gardens  are  efteemed  all  over  Europe. 

QUINTUS  calaber,  a  Greek  poet,  who  wrote  a 
large  Supplement  to  Homer’s  Iliad,  in  14  books,  in 
which  a  relation  is  given  of  the  Trojan  war  from  the 
death  of  He&or  to  the  deftru&ion  of  Troy.  It  is  con- 
je&ured,  from  his  ftyle  and  manner,  that  he  lived  in  the 
fifth  century.  Nothing  certain  can  be  colle&ed  dither 
Vol.  XV,  Part  II. 


Concerning  In’s  perfon  or  country.  His  poem  was  firft  Quinta* 
made  known  by  Cardinal  Beffarion,  who  difeovered  it  ! 
in  St  Nicolas’s  church,  near  Otranto  in  Calabria;  from  . 

whence  the  author  was  named  Quintus  Calaber .  It  "  ' 

Was  firft  publifhed  at  Venice  by  Aldus,  but  it  is  not 
faid  in  what  year. 

QUINTUS  Curtius.  See  Curtius, 

QUINZY,  Quinsey,  or  Angina  Petloris .  See 
Medicine,  ^403. 

QUIRE  of  Paper,  the  quantity  of  24  or  25 
fheets. 

QUIRINALIA,  in  antiquity,  a  feaft  celebrated 
among  the  Romans  in  honour  of  Romulus. 

QUI RITES,  in  Roman  antiquity.  In  confequence 
of  the  agreement  entered  into  by  Romulus  and  Tatius 
king  of  the  Sabines,  Rome  was  to  retain  its  name, 
taken  from  Romulus ;  and  the  people  were  to  be  called 
Quirttes ,  from  Cures,  the  principal  town  of  the  Sabines, 
a  name  ufed  in  all  public  addreffesno  the  Roman  people, 

- Dion.  Hal.  fays,  that  each  particular  citizen  was 

to  be  called  Romatius ,  and  tlie  colle&ive  body  of  them 
Qjjirites  ;  yet  it  appears  by  this  ancient  form  of  words 
ufed  at  funerals,  OJlus  Quirts  letho  datus  e/I,  that  each 
private  citizen  was  alfo  called  Quirts, 

The  origin  of  the  word  Quirites ,  which  was  at  firft 
peculiar  to  the  Sabines,  and  became,  in  Romulus’s 
time,  the  general  name  of  the'  inhabitants  of  Rome, 
has  been  much  fought  for  ;  and  the  moft  probable  ac¬ 
count  antiquity  gives  us  of  it,  is  this  :  The  word 
Quirts,  according  to  Plutarch  and  fome  others,  fig- 
nified,  in  the  Sabine  language,  both  “  a  dart,”  and 
“  a  warlike  deity  armed  with  a  dart.”  It  is  uncertain 
whether  the  god  gave  name  to  the  dart,  or  the  dart  to 
the  god.  But  be  that  as  it  will,  this  Quiris,  or  Quiri- 
nus,  was  either  Mars  or  fonre  other  god  of  war ;  and 
the  worfhip  of  Quiris  continued  in  Rome  all  Romulus’s 
reign  :  but  after  his  death  he  was  honoured  with  the 
name  Quirinus ^  and  took  the  place  of  the  god  Quiris, 

QUIRK,  in  a  general  fenfe,  denotes  a  fubtilty  or 
artful  diftinftion. 

Quirk,  in  building,  a  piece  of  ground  taken  out  of 
any  regular  ground-plot,  or  floor  :  thus,  if  the  ground- 
plot  were  oblong  or  fquare,  a  piece  taken  out  of  a  cor¬ 
ner  to  make  a  court  or  yard,  Sc c.  is  called  a  quirk . 

QUISQUALIS,  in  botany  i  A  genus  of  the  mo- 
nogynia  order,  belonging  to  the  decandria  clafs  of 
plants ;  and  in  the  natural  method  ranking  under  the 
3 1  ft  order,  V tprecuhe.  The  calyx  is  quinquefid  and 
filiform  ;  tlie  petals  five  ;  the  fruit  is  a  quinqueangular 
plum.  There  is  only  one  fpeeies,  viz.  Indica. 

QUITO,  a  town*of  South  America,  in  Peril  (fee 
Peru,  p.  215*.),  feated  between  two  chains  of  high 
mountains  called  Cordillera  de  los  Andes ,  on  much 
higher  ground  than  tlie  reft  of  habitable  Peru.  It  is 
300  yards  higher  than  tlie  level  of  the  fea  accordmg 
to  the  exa&eft  obfervations.  The  town  is  1600  yards 
long  and  1 200  broad,  and  is  the  feat  of  a  bifhop.  It 
contains  about  35,000  inhabitants,  one  third  of  whom 
are  originally  Spaniards.  Among  the  inhabitants  are 
fome*  perfons  of  high  rank  and  diftiudlion,  defeended 
either  from  the  original  conquerors,  or  perfons  who  at 
different  times  came  from  Spain  inverted  with  fome  lu¬ 
crative  port.  The  number  of  thefe,  however,  is  but 
fmall.  The  commonalty,  befides  Spaniard^  confift  of 
Meftizos,  Indians,  and  Negroes ;  but  the  laft  are  not 
5  E  proportionally 
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proportionally  numerous.  Merchandizes  and  commo* 
dities  of  all  forts  are  extremely  dear,  partly  on  account 
of  the  difficulty  of  bringing  them.  ^  . 

There  are  feveral  religious  communities  at  Quito, 
and  two  colleges  or  univerfitics  governed  by  Jefmts  and 

Dominicans.  t  r  , 

The  principal  courts  held  at  Quito  are  that  ot  the ' 
royal  audience,  which  confifts  of  the  prefident,  who  is 
governor  of  the  province  with  regard  to  law  affairs  ; 
four  auditors,  who  are  at  the  fame  time  civil  and  cri¬ 
minal  judges ;  a  royal  fifcal,  who,  befides  the  caufes 
brought  before  the  audience,  takes  cognizance  of  every 
thing  relating  to  the  revenue  ;  and  an  officer  ftyled  the 
protedor  of  the  Indians ,  who  folicits  for  them,  and  when 
they  are  injured  pleads  in  their  defence.  The  next  is 
the  treafury,  the  chief  officers  of  which  are  an  account¬ 
ant,  a  treafurer,  and  a  royal  fifcal.  The  tribunal  of 
the  Croifade,  which  has  a  commifiary,  who  is  generally 
fome  dignitary  of  the  church,  and  a  treafurer.  There 
is  alfo  a  treafury  for  the  effects  of  perfons  deceafed  :  an 
inflitution  eflablifhed  all  over  the  Indies,  for  receiving 
the  goods  of  thofe  whofe  lawful  heirs  arc  in  Spain,  in 
order  to  fecure  them  from  thofe  accidents  to  which 
they  might  be  liable  in  private  hands.  .  There  is  like- 
wife  a  commiffary  of  the  inquifition,  with  an  alguazil- 
major  and  familiars,  appointed  by  the  inquifition  at  Li¬ 
ma.  The  corporation  confifts  of  a  corregidor,  two 
ordinary  alcaldes,  chofen  annually,  and  regidores.  The 
latter  fuperintend  the  eleftion  of  the  alcaldes,  which 
is  attended  with  no  fmall  difturbance,  the  people  be¬ 
ing  divided  Into  two  parties,  the  Creoles  and  Euro- 

'  QUITTER-bone,  in  farriery.  See  there,  §  xl.  4. 

qTJ IT-rent  ( quietus  redditus ,  i.  e.  “  quiet  lent,  ) 
is  acertain  fmall  rent  payable  by  the  tenants  of  manors, 
in  token  of  fubjeaion,  and  by  which  the  tenant  goes 
ruiet  and  free.  In  ancient  records  it  is  called  white  rent, 
becaufe  paid  in  filver  money,  to  ditlinguifh  it  from  rent- 

corn,  &c.  ,  ,  r 

QUOIN,  or  Coin,  on  board  a  ffiip,  a  wedge  la- 


ftened  on  the  deck  clofe  to  the  breach  of  the  carriage  Quoin 9 

of  a  gun,  to  keep  it  firm  up  to  the  (hip’s  fide.  Cautic  1} 
quoins  are  ihort  three-legged  quoins  put  between  calks 
to  keCp  them  fteady. 

Quoins,  in  arehiteaure,  denote  the  comers  of  brick 
or  ftoiie  walls.  The  word  is  particularly  ufed  for  the 
ftones  in  the  corners  of  brick  buildings.  When  thefe 
ftand  out  beyond  the  brick-work,  their  edges  being 
cliamfred  off,  they  are  called  rujlie  quoins . 

QUOTIDIAN,  any  thing  which  happens  every 
dayA  Hence,  when  the  paroxyfms  of  an  ague  recur 
every  day,  it  is  called  a  quotidian  ague .  See  Medicine, 
n°i6i  — 164. 

QUOTIDIANA  deceptiva.  See  Medicine, 

n  QUOAD  hoc,  is  a  term  ufed  in  the  pleadings  and 
arguments  of  lawyers  ;  being  as  much  as  to  fay,  As  to 
this  thing  the  law  is  fo  and  £b. 

QUORUM,  a  word  frequently  mentioned  mourlta- 
tutes,  and  in  commiffions  both  of  juflices  of  the  peace 
and  others.  It  is  thus  called  from  the  words  of  the 
commiffion,  quorum  A.  B.  unum  ejfe  volumus.  For  an 
example,  where  a  commiffion  is  directed  to 
fons,  or  to  any  three  of  them,  whereof  A  .  B.  and  C.  D> 
are  to  be  two ;  in  this  cafe,  they  are  faid  to  be  of  the 
quorum,  becaufe  the  reft  cannot  proceed  without  them: 
fo  a  juftice  of  the  peace  and  quorum  is  one  without 
whom  the  reft  of  the  juftices  in  fome  cafes  cannot  pro¬ 
ceed.  . 

QUOTIENT,  in  arithmetic,  the  number  reiulting 
fiom  the  divifion  of  a  greater  number  by  a  fmaUer  j 
and  which  (hows  how  often  the  {mailer  is  contained  in 
the  greater,  or'  how  often  the  divifor  is  contained  in 
the  dividend.  The  word  is  formed  from  the  Latin 
quoties ;  q.  d.  How  often  is  fuch  a  number  contained  m 

fueh  another  ?  .  r  ,  c  .  , 

In  divifion,  as  the  divifor  is  to  the  dividend,  io  is 
unity  to  the  quotient.— Thus  the  quotient  of  12  divi¬ 
ded  by  3  is  4;  which  is  thus  difpofed,  3)  12  (4  quo* 
tient.  See  Arithmetic. 


R. 


Ror  r,  a  liquid  confonant,  being  the  1 7th  letter  of 
y  our  alphabet.  Its  found  is  formed  by  a  guttural 
extrufion  of  the  breath  vibrated  through  the  mouth, 
with  a  fort  of  quivering  motion  of  the  tongue  drawn 
from  the  teeth,  and  canulated  with  the  tip  a  little  ele¬ 
vated  towards  the  palate.  In  Greek  words  it  is  fre¬ 
quently  afpirated  with  an  h  after  it,  as  in  rhapfody ,  rhe¬ 
toric,  &c.  otherwife  it  is  always  followed  by  a  vowel  at 
the  beginning  of  words  and  fyllables. 

In  the  notes  of  the  ancients,  R.  or  RO.  fignines 
Roma;  R.  C.  Romana  eivitas  ; .  R.  G.  C.  rei  gerenda 
taufa  ;  R.  F.  E.  D.  reSe  faHum  et  diHum  ;  R.  G.  F. 
regis  films;  R.  P.  res  publica,  or  Romani  principe s ;  and 
R.  R.  R.  F.  F.  F.  res  Romanes  met  ftrre,  fame,  fiam- 


Ufed  as  a  numeral,  R_anciently  ftood  for  80  ;  and 
rith  a  dafh  over  it,  thus  R,  for  80,000;  but  the  Greek 

•,  L  with  a  fmall  mark  over  it,  figniSed  loo;  with  the 
ame  mark  under  it,  it  denoted  1000X  ioo;  thus/; 

ignified  100,000.  In  the  Hebrew  numeration  n  de¬ 
nted  230 :  and  with  two  horizontal  points  over  it 
1000X200;  thus  n  =  200,000.  , 

In  the  preferiptions  of  phyfieians,  Ror?,  ltands  tor 

■icipe,  i.  e.  “  take.”  .  .  -  T 

RAAB,  a  town  of  Lower  Hungary,  capital  ot  Ja- 
rerin,  with  a  caftle  and  a  bilhop’s  fee.  It  is  a  ftrong 
rentier  bulwark  againft  the  Turks,  and  has  two  bridges, 
me  over  a  double  ditch,  and  another  that  lea  s  towar  s 
Alba  Regalia.  The  furrounding  country  is  P1*"’ 


JWJ. 
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Ruhac  thm  fc  nothing  that  feern?  to  command  It  but  a  fmall  run  of  a  /hip, 

fcabb ettlnir  m  S  *0me  dlltaucc>  whl^Jl  is  undermined  and  may  be  ?  '  ■’  1  " 

u, — _ 2  blown  up.  It  was  taken  by  Amurath  HI.  with  the 

lots  of  20,000  men  $  but  was  furprifed  foon  after  by 

Count  Palfi,  who  killed  all  the  Turks  that  were  found 
therem.  It  Is  feated  at  the  confluence  of  the  rivers 
Kab  and  Rabnitz,  not  far  from  the  Danube,  32  miles 
welt  of  Gran,  and  55  fouth-eaft  of  Vienna.  E.  Long’ 

17.  25.  N.  Lat.  47.  48.  5 

RABAC,  a  fmall  port  on  the  Arabian  coafl  of  the 
Ked  Sea  m  N.  Lat.  22o  35>  40"  by  Mr  Bruce’s  ac- 
count.  Tue  entry  to  the  harbour  is  from  the  E.  N.  E. 
and  is  about  a  quarter  of  a  mile  broad.  The  port  ex¬ 
tends  about  two  miles  in  length  to  the  eaftward.  The 
mountains  are  about  three  leagues  to  the  north,  and  the 
town  about  four  miles  north  by  eaft  from  the  entrance 
to  the  harbour.  The  water  is  good,  and  all  Ihips  may 
rom  the  wells  wlii.-K  Jr.  *i».» 


It  A  B 

is  hollowed  away,  that  the  planks  may 


be  fupphed  here  from  the  wells  which  are  in  the  neigh¬ 
bourhood  of  the  town.  The  country  Is  bare  and  un¬ 
cultivated  ;  but  from  the  appearance  of  It,  and  the 
treihnefs  of  the  water,  Mr  Bruce  fuppofes  that  It  fome- 
tnnes  rains  among  the  mountains  here,  which  is  the 

m°RAB°4Tle  rY4  18  COn!ld,erab,1/  Wltbln  tfie  tropic.  lauon  given  to  tne  doctrine  of  the  rabbins  concerning- 
Africa  in  the  kinJL"  F^anTpra^ of TW  trad S.  ^TSlZrl  ^  ”**  * 

mid-way  between  Fez  and  Tangier.  W.  Long.  5.  ?8. 


...  -  -  -  -■'-/>  -•*«•»  huBu&o  may  Rabbi 

join  the  clofer.  1  jj 

RABBI,  or  Rabbins,  a  title  which  the  Pharifees  Rabeh'*,< 
and  dodtors  of  the  law  among  the  Jews  affumed,  and  v 
literally  fignifies  maflers  or  excellent s. 

There  weie  feveral  gradations  before  they  arrived  at 
the  dignity  of  a  rabbin  ;  which  was  not  conferred  till 
they  had  acquired  the  profoundeft  knowledge  of  the 

u  a  Ld  the  traditions-  Jt  does  not,  however,  appear 
that  there  was  any  fixed  age  or  previous  examination 
neediary  ;  but  when  a  man  had  diftinguifhed  himfelf  by 
his  /kill  in  the  written  and  oral  law,  and  paired  through  * 
the  fubordinate  degrees,  he  was  faluted  a  rabbin  by  the 
public  voice.  3 

Among  the  modern  Jews,  for  near  700  years  pail, 
the  learned  men  retain  no  other  title  than  that  of  rabbi, 
or  rabbins  ;  they  have  great  refpeX  paid  them,  have  the 
hrlt  places  or  feats  in  their  fynagogues,  determine  all 
matters  of  controverfy,  and  frequently  pronounce  upon 
civd  affams ;  they  have  even  power  fo  excommunicate 
the  diiobedient. 

RABBINISTS,  among  the  modern  Jews,  an  appel¬ 
lation  given  to  the  doXrine  of  the  rabbins  concerning 

tranif-mno  in  r\r\TA/~im  a _ •  1  .  ^  2 


,  - —  Tangier.  W.  Long,  c 

Lat.  34.  40.  b  3 

Rabat,  together  with  SaHee,  which  is  oppofite  to  it, 
was  formerly  famous  for  fitting  out  piratical  velfels; 
but  the  late  emperor  Sidi  Mahomet  fubdued  them  both, 
and  annexed  them  to  the  empire ;  fince  which  time  the 
harbour  of  Rabat  has  been  fo  filled  with  the  fand  walh- 
.  ln,  by.  the  fea  as  to  render  it  unfit  to  carry  on  fuch 
piracies  in  future. 

The  town  of  Rabat,  whofe  walls  inclofe  a  large  fpace 
of  ground,  is  defended  on  the  fea-fide  by  three  forts  to¬ 
lerably  well  finifired,  which  were  ere&ed  fome  little  time 
ago  by  an  Englilh  renegado,  and  fumilhed  with  guns 
from  Gibraltar.  The  houfes  in  general  are  good,  and 
many  of  the  inhabitants  are  wealthy.  The  Jews,  who 
aye  very  numerous  in  this  place,  are  generally  in  better 
circumftances  than  thofe  of  Larache  or  Tangier  and 
their  women  are  extremely  beautifuL 

The  caflle,  which  is  very  extenfive,  contains  a  ftrono- 
building,  formerly  ufed  by  the  late  emperor  as  his  prim 
cipal  treafury,  and  a  noble  terrace,  which  commands  an 
extenfive  profpeft  of  the  town  of  Sallee,  the  ocean,  and 
ad  the  neighbouring  country.  There  are  alfo  the  ruins 
ot  another  caille,  which  is  faid  to  have  been  built  by 
Jacob  A Imonzor,  one  of  their  former  emperors,  and  of 
which  at  prefent  very  little  remains  but  its  walls,  con¬ 
taining  within  them  fome  very  ftrong  magazines  for 
Jpowder  and  naval  floras.  On  the  outfide  of  thefe  walls 
is  a  very  high  and  fquare  tower,  handfomely  built  of 
cut  none,  and  called  the  tower  of  Hajfen.  From  the 
workmanfhip  of  this  tower,  contrafled  with  the  other 
buildings,  a  very  accurate  idea  may  be  formed  how  great¬ 
ly  the  Moors  have  degenerated  from  their  former  fplen- 
oour  and  tafte  for  aichitefture. 

RABBETTJNG,  in  carpentry,  the  planning  or  cut- 
wng  of  channels  or  grooves  in  boards,  &c. 

,  ^ip-carpentry,  it  fignifies  the  letting  in  of  the 
ElaaKa  of  the  fhip  into  the  Jteelj  which,  in  the  rake  and 


his  facctioufnefs,  was  bom  at  Chinon  in  Touraiue  about 
the  year  1483.  He  was  firft  a  Francifcan^friar  ;  but 
quitting  his  religious  habit  ftudied  phyfic  at  Montpelier, 
where  he  took  his  do£t  r’s  degree.  It  is  faid,  that  the 
chancellor  du  Pratt  ha  °ing  aboliflied  the  privileges  of 
the  faculty  of  phyfic  atv  Montpelier  by  a  decree  of  the 
parliament,  Rabelais  h  ad  the  addrefs  to  make  him  re- 
voke  what  he  had  don  e  ;  and  that  thofe  who  were  made 
cbdors  of  dm  univerfity  wore  Rabelais’s  robe,  which 
is  there  held  in  great  veneration.  Some  time  after,  he 
came  to  Rome,  in  quality  of  phyfician  in  ordinary  to 
Cardinal  John  du  Bellay  archbifhop  of  Paris.  Rabelais  is 
laid  to  have  ufed  the  freedom  to  jeer  Pope  Paul  III.  to 
Ins  face.  He  had  quitted  his  religious  connexions  for 
the  fake  of  leading  a  life  more  agreeable  to  his  tafte  ; 
but  renewed  them  on  a  fecond  journey  to  Rome,  when 
he  obtained,  in  1536,  a  brief  to  qualify  him  for  hold¬ 
ing  ecclefiaftical  benefices  ;  and,  by  the  intereft  of  his 
friend  Cardinal  John  du  Bellay,  he  was  received  as  a  fe- 
cular  canon  in  the  abbey  of  St  Maur  near  Paris.  Hi* 
profound  knowledge  in  phyfic  rendered  him  doubly  ufe- 
ful ;  lie  being  as  ready,  and  at  lead  as  well  qualified,  to 
prefen be  for  the  body  as  for  the  foul ;  but  as  he  was  a 
man  of  wit  and  humour,  many  ridiculous  things  are  laid 
to  his  charge,  of  which  he  was  quite  innocent.  He 
publifhed .  feveral  things ;  but  his  chief  performance  is 
a  ft  range  incoherent  romance,  called  the  Hflory  of  Gar - 
gantua  and  P antagruel ,  being  a  fatire  upon  prielts,  popes, 
fools,  and  knaves  of  all  kinds.  This  work  contains  a 
mid,  irregular  profufion  of  wit,  learning,  obfeenity, 
low  conceits,  and  arrant  nonfenfe  ;  hence  the  fhrewd- 
nefs  of  his  fatire,  in  fome  places  where  he  is  to  be  un« 
derftood,  gains  him  credit  for  thofe  where  no  mean¬ 
ing  is  difcoverable.  Some  allufions  may  undoubtedly 
have  been  fo  temporary  and  local  as  to  be  now  quite 
loft  :  but  it  is  too  much  to  conclude  thus  in  favour  of 
every  unintelligible  rhapfody  5  for  we  are  not  without 
Englifh  writers  of  great  talents,  whofe  fportive  geniufes 
have  betrayed  them  into  puerilities,  no  left  incoherent  at 
5  E  2  the 
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Rabbit,  the  times  of  writing  than  thofe  ^ 

above  two  centuries  after.  He  died  about  1 55 3* 
RABBIT,  in  zoology.  See  Le pus.  .  t 
The  buck  rabbits,  like  Our  boar  cats,  will  kill  the 
young  ones  if  they  can  get  at  them;  and  the  does  in  the 
warrens  prevent  this,  by  covering  their  flocks,  or  nefts, 
with  gravel  or  earth,  which  they  clofe  fo  artificially  up 
with  the  hinder  part  of  their  bodies,  that  it  is  hard  to 
find  them  out.  They  never  fuckle  their  young  ones  at 
any  other  time  than  early  in  the  morning  and  late  at 
night ;  and  always,  for  eight  or  ten  days,  clofe  up  the 
hole  at  the  mouth  of  the  nefl,  in  tills  careful  manner 
when  they  go  out.  After  this  they  begin  to  leave  a 
fmall  opening,  which  they  increafe  by  degrees  ;  till  at 
length,  when  they  are  about  three  weeks  old,  the  mouth 
of  the  hole  is  left  wholly  open  that  they  may  go  out ; 
for  they  are  at  that  time  grown  big  enough  to  take  care 
of  themfelve3,  and  to  feed  on  grais. 

People  who  keep  rabbits  tame  for  profit,  breed  them 
in  hutches;  but  thefe  mull  be  kept  very  neat  and  clean, 
clfe  they  will  be  always  fubjed  to  difeafes.  Care  mult, 
be  taken  alfo  to  keep  the  bucks  and  does  apart  till  the. 
latter  have  juft  kindled ;  then  they  are  to  be  *  turned  to 
the  bucks  again,  and  to  remain  with  them  till  they  Hum 
and  run  from  them. 

The  general  dire&ion  for  the  clioofing  ©f  tame  rab¬ 
bits  is,  to  pick  the  largeft  and  fairefl ;  but  the  breeder 
fhould  remember  that  the  fkins  of  the  filver-haired  ones 
fell  better  than  any  other.  The  food  of  the  tame  rab¬ 
bits  may  be  colewort  and  cabbage-leaves,  carrots,  parf- 
neps,  apple-rinds,  green  corn,  and  vetches,  in  the  time 
of  the  year ;  alfo  vine-leaves,  grafs,  fruits,  oats,  and 
oatmeal,  milk-thiftles,  fow-thiftles,  and  the  like  :  but 
with  thefe  moift  foods  they  muft  always  have  a  pro¬ 
portionable  quantity  of  the  dry  foods,  as  hay,  bread, 
oats,  bran,  and  the  like,  otherwife  they  will  grow  pot¬ 
bellied,  and  die.  Bran  and  grains  mixed  together  have 
been  alfo  found  to  be  very  good  food.  In  winter  they 
will  eat  hay,  oats,  and  chaff,  and  thefe  may  be  given 
them  three  times  a-day  ;  but  when,  they  eat  green 
things,  it  muft  be  obferved  that  they  are  not  to  drink 
at  all,  for  it  would  throw  them  into  a  dropfy.  At  all? 
other  times  a  very  little  drink  ferves  their  turn,  but. 
that  muft  always  be  frefh.  When  any  green  herbs  or 
grafs  are  cut  for  their  food,  care  muft  be  taken  that 
there  be  no  hemlock  among  it;  for  though  they  will  eat 
this  greedily  among  other  things  when  offered  to  them, 
yet  it  is  hidden  poifon  to  them. 

Rabbits  are  fubjed  to  two  principal  infirmities. 
Tirft,  the  rot,  which  is  caufed  by  giving  them  too 
large  a  quantity  of  greens,  or  from  giving  them  frefh 
gathered  with  the  dew  or  rain  hanging  in  drops  upon 
them.  It  is  overunoifture  that  always  caufes  this  dif- 
eafe.  The  greens  therefore  are  always  to  be  given  diy; 
and  a  fufficient  quantity  of  hay,  or  other  dry  food,  in¬ 
termixed  with  them,  to  take  up  the  abundant  moifture 
of  their  juices.  Oil  this  account  the  very  beft  food  that 
can  be  given  them,  is  the  fhorteft  and  fweeteft  hay  that 
can  be  got,  of  which  one  load  will  ferve  200  couples  a 
year  ;  and  out  of  this  flock  of  200,  200  may  be  eat  in 
the  family,  200  fold  to  the  markets,  and  a  fufficient 
number  kept  in  cafe  of  accidents. 

The  other  general  difeafe  of  thefe  creatures  is  a  fort 
of  madnefs  :  this  may  be  known  by  their  wallowing 
and  tumbling  about  with  their  heels  upwards,  and  hop- 
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of  Rabelais  appear  ping  in  an  odd  manner  into  their  boxes.  This  diflem*  Rabbif, 
per  is  fuppofed  to  be  owing  to  the  ranknefs  of  their 
feeding;  and  the  general  cure  is  the  keeping  them  low, 
and  giving  them  the  prickly  herb  called  tarc-thijlk  to 
eat. 

The  general  computation  of  males  and  females  is, 
that  one  buck-rabbit  will  ferve  for  nine  does :  fotne  al¬ 
low  10  to  one  buck  \  but  thofe  who  go  beyond  tlii$ 
always  fnffer  for  it  in  their  breed. 

The  wild  rabbits  are  either  to  be  taken  by  fmall  cur- 
dogs,  or  by  fpaniels  bred  up  to  the  fport ;  and  the 
places  of  hunting  thofe  who  ftraggle  from  their  burrows, 
is  under  clofe  hedges  or  bufhes,  or  among  corn-fields 
and  frefh  paflures.  The  owners  ufe  to  courfe  them 
with  fmall  greyhounds  ;  and  though  they  are  feldom, 
killed  this  way,,  yet  they  are  driven  back  to  their  bur¬ 
rows,  and  are  prevented  from  being  a  prey  to  others. 

The  common  method  is  by  nets  called  pur fe- nets ,  and 
ferrets.  The  ferret  is  fent  into  the  hole  to  fetch  them 
out;  and  the  purfe-net  being  fpread  over  the  hole,  takes 
them  as  they  come  out.  The  ferrets  mouths  muft  be 
muffled,  and  then  the  rabbit  gets  no  harm.  Tor  the 
more  certain  taking  of  them,  it  may  not  be  improper  to 
pitch  up  a  hay-net  or -two,  at  a  fmall  diilance  from  the 
burrows  that  are  intended  to  be  hunted :  thus  very  few 
of  the  number  that  are  attempted  will  efcape. . 

Some  who  have  not  ferrets  fmoke  the  rabbits  out  of 
their  holes  with  burning  brimftone  and  orpiment.  This  „ 
certainly  brings  them  out  into  the  nets.:  but  then  it  is 
a  very  troublefome  and  offenfive  method ;  and  is  very 
detrimental  to  the  place,  as  no  rabbit  will  for  a  long 
time  afterwards  come  near  the  burrows  which  have 
been  fumed  with  thofe  ftinking  ingredients. 

The  tefticle  of  a  rabbit  is  a  very  good  objed  for  ex¬ 
amining  the  flrudure  of  this  part  of  generation  in  ani¬ 
mals.  The  whole  fubflance  of  the  tefticle  in  this  ani-  “ 
mal  is  made  up  of  veffels,  which  lie  in  round  folds  in 
the  manner  of  the  fmaller  inteftines:  but  then  both  ends 
of  each  roll  meet  at  their  infertion,  which  feems  to  be. 
made  into  the  duflus  nervojus  ;  and  every  one  of  thefe 
little  rolls  is  curioufiy  embroidered  with  other  veffels, 
which,  from  their  red  colour,  appear  to  be  arteries  and 
veins.  The  feveral  little  rolls  lie  in  ranges,  difpofed 
with  an  uniformity  which  is  very  agreeable  to  the  eye. 
Every  one  of  thefe  rolls  is  not  a  fingle  and  entire  tube, 
but  each  confifts  of  feveral  tubes,  befide  the  veins  and 
arteries  which  embroider  it.  This  is  beft  diftinguifhed 
by  the  cutting  one  of  the  rolls  tranfverfely,  and  then 
examining  the  cut  end  with  a  glafs,  which  will  appear 
to  be  made  up  of  the  cut  and  open  ends  of  four,  five,  or 
more  parallel  tubes,  which  together  form  tne  roll,  or 
fingle  tube,  as  it  appears  to  the  eye,  being  all  wrapped 
up  in  one  common  and  very  thin  membrane.  Ihefe 
are  fo  tender  that  they  cannot  be  explicated  and  viewed 
diftind,  as  De  Graaf  tells  us  thofe  of  the  teilicles  of  a 
rat  and  of  fome  other  animals  may.  Thefe,  however, 
as  well  as,  the  others,  are  only  made  up  ot  a  congeries 
of  veffels,  and  the  liquors,  which  are  their  contents, 
without  any  intermediate  fubftance,  or  any  thing  of  that 
parenchyma  which  many  authors  have  talked  of.  I  he 
teilicles  of  a  bull  have  the  greateft  appearance  of  afleffiy 
texture  of  thofe  of  any  known  animal;,  yet  even  thefe 
afford  no  particle  of  parenchyma,  or  ffelh,  when  exami¬ 
ned  by  glaffes  in  any  fort  of  preparation,  whether  bo ll-^, 
ed,  law,  tanked  in  fpirits,  or  in  whatever  other  ftate. 


RAC  C  773  3  RAC 


tabirius  The  tefllcles  of  various  animals  are  very  varioufly  com- 
Racine  P°^>  ^ut  in  this  general  mann^r  of  veflels  varioufly 
v  -  ■  ‘  -  r°hed  and  folded  together and  even  the  human  tefticles 
are  of  the  fame  fort ;  being  compofed  folely  of  rolls  of 
veflels,  without  any  intermediate  fubftance,  be  it  called 
by  whatever  name,  but  only  confifting  of  veflels  and 
their  liquors. 

RABIRIUS  (C.)  a  Roman  knight,  who  lent  an  im- 
menfe  fum  of  money  to  Ptolemy  Auleteskiug  of  Egypt. 
The  monarch  afterwards  not  only  refufed  to  repay  him, 
but  even  confined  him,  and  endangered  his  life.  Rabi- 
rius  efcaped  from  Egypt  with  difficulty  ;  but  at  his  re¬ 
turn  to  Rome  he  was  accufed  by  the  fenate  of  having 
lent  money  to  an  African  prince  for  unlawful  purpofes. 
He  was  ably  defended  by  Cicero,  and  acquitted  with 
difficulty. — There  was  a  Latin  poet  of  the  fame  name 
in  the  age  of  Auguftus.  He  wrote  a  poem  on  the 
viXory  which  the  emperor  had  gained  over  Antony  at 
AXium.  Seneca  has  compared  him  to  Virgil  for  ele- 

Igance  and  majefty  ;  but  Quintilian  is  not  fo  favourable 
to  his  poetry.  — And  there  was  an  architect  in  the  reign 
of  Domitian,  called  Rabirius.  He  built  a  celebrated 
palace  for  the  emperor,  of  which  the  ruins  are  hill  feen 
at  Rome. 

RACCOON.  See  Ursus. 

RACE,  in  general,  fignifies  running  with  others  in 
order  to  obtain  a  prize,  either  on  foot,  or  by  riding  on 
horfeback,  in  chariots,  &c. 

The  race  was  one  of  the  exercifes  among  the  an¬ 
cient  Grecian  games,  which  was  performed  in  a  courfe 
containing  125  paces;  and  thofe  who  contended  in  thefe 
foot-races  were  frequently  clothed  in  armour.  Chariot 
and  horfe  races  alfo  made  a  part  of  tliefe  ancient  games. 

I  Races  were  known  in  England  in  very  early  times. 

FitZ- Stephen,  who  Wrote  in  the  days  of  Henry  IT. 
mentions  the  great  delight  that  the  citizens  of  London 
took  in  tire  diverfion.  But  by  his  words,  it  appears 
not  to  have  been  defigned  for  the  purpofe$*  of  gaming, 
but  merely  to  have  fprung  from  a  generous  emulation 
of  fhowing  a  fuperior  /kill  in  hcrfemaufhip. 

Races  appear  to  have  been  in  vogue  in  the  reign  of 
Queen  Elizabeth,,  and  to  havei  been  carried  to  fuch  ex¬ 
cels  as  to  injure  the  fortunes  of  the  nobility.  The  fa¬ 
mous  George  earl  of  Cumberland  is  recorded  to  have 
wafted  more  of'  his  eftate  than  any  of  his  anceftors ; ... 
and  chiefly  by  his  extreme  love  to  horfe-races,  tiltings, 
and  other  expenfive  diverlions.  It  is  probable  that  the 
parfimonious  queen  did  not  approve  of  it ;  for  races  arc 
not  among  the  diverfions  exhibited  at  Kennelworth  by 
her  favourite  Leicefter.  In  the  following  reign,  were 
places  allotted  for  the  fport:  Croydon  in  the  fouth,  and' 
Garterly  in  Yorklhire,  were  celebrated  courfes.  Cam¬ 
den  alfixfays,  that  in  1607  there  were  races  near  York, 
and  the  prize  was  a  little  golden  bell.  See  Racing. 

Race,  in  genealogy,  a  lineage  or  extraction  conti¬ 
nued  from  father  to  fon.  See  Descent. 

RACINE  (John),  of  the  French  academy,  trea¬ 
surer  of  France  in  the  generality  of  Moulins,  and  fe- 
cretary  to  his  majefty,  was  born  at  Ferre-Milon  in 
1639.  He  had  a  line  genius  for  the  Belles  Retires  >  and 
became  one  of  the  firft  poets  of  the  age.  He  produced 
his  Thebnlde  when  but  very  young  ;  and  afterwards 
Other  pieces,  which  met  with  great  fuccefs,  though 
they  appeared  when  Corneille  was  In  his  higheft  repu. 


tation.  In  his  career,  however,  he  did  not  fail  to  meet 
with  all  that  oppofition  which  envy  and  cabal  are  ever 
ready  to  fet  up  againft  a  fuperior  genius.  It  was  part¬ 
ly  owing  to  a  chagrin  from  this  circumftance  that  he 
took  a  refolution  to  quit  the  theatre  forever  ;  although, 
his  genius  was  ftill  in  full  vigour,  being  not  more  than 
38  years  of  age.  But  he  had  alfo  imbibed  in  his  in¬ 
fancy  a  deep  fenfe  of  religion  ;  and  this,  though  it  had 
been  fmothered  for  a  while  by  his  connexions  with  the 
theatre,  and  particularly  with  the  famous  aXrefs  Champ- 
melle,  whom  he  greatly  loved,  and  by  whom  he  had  a 
fon,  now  at  length  broke  out,  and  bore  down  all  be¬ 
fore  it.  In  the  firft  place,  he  refolved  not  only  to  write 
no  more  plays,  but  to  do  a  rigorous  penance  for  thofe 
he  had  written  ;  and  he  aXually  formed  a  defign  of  be¬ 
coming  a  Carthufian  friar.  His  religious  direXor,  how¬ 
ever,  a  good  deal  wifer  than  he,  advifed  him  to  think 
more  moderately,  and  to  take  meafures  more  fuitable 
to  his  charaXer.  He  put  him  upon  marrying,  and 
fettling  in  the  world :  with  which  propofal  this  humble 
and  traXahle  penitent  complied  ;  and  immediately  took 
to  wife  the  daughter  of  a  treafurer  of  France  for 
Amiens,  by  whom  he  had  feven  children. 

He  had  been  admitted  a  member  of  the  French 
academy  in  1673,  *n  ^ie  room  of  La  Mothe  le  Vayer 
deceafed  ;  but  fpoiled  the  fpeech  he  had  made  upon  * 
that  occafton  by  pronouncing  it  with  too  much  timidity. 
In  1677,  he  was  nominated  with  Boileau,  with  whom 
he  was  ever  in  ftriX  friendfliip*  to  write  the  hiftory  of 
Louis  XIV.  ;  and  the  public  expeXed  great  things 
from  two-  writers  of  their  diftinXion,  but  were  difap- 
pointed.  Boileau  and  Racine,  after  having  for  fome 
time  laboured  at  this  work,  perceived  that  it  was  en¬ 
tirely  oppoftte  to  their  genius. 

b  He  fpent  the  latter  years  of  his  life  in  compofing  a 
hiftory  of  the  houfe  of  Port-Royal,  the  place  of  his 
education  ;  which,  however,  though  finely  drawn  up, 
as  n^ny  have  aflerted,  lias  not  been  publifhed.  Too 
great  fenfibility,  fay  his  friends,  but  more  properly  an 
impotence  of  fpirit,  fhortened  the  days  of  this  poet.— 
Though  he  had  converfed  much  with  the  court,  he  had 
not  learned  the  wifdom,  which  is  ufually.  learned  there, 
of  difguifing  his  real  fentiments.  Having  drawn  up  a 
well-reafoned  and  well-written  memorial  upon  the  mife- 
ries  of  the  people,  and  the  means  of  relieving  them,  he 
one  day  lent  it  to  Madam  de  Maintenon  to  read ;  when 
the  king  coming  in,  and  demanding  what,  and  whofe  it 
was,  commended  the  zeal  of  Racine,  but  difapproved 
of  his  meddling  with  things  that  did  not  concern  him  r- 
and  Laid  with  an  angry  tone,  “  Becaufe  he  knows  how 
to.  make  good  verfes,  does  he  think  he  knows  every 
thing  ?  And  would  he  be  a  minifter  of  ftate,  becaufe 
he  is  a  great  poet  Pv  Thefe  words  hurt  Racine  great¬ 
ly  :  lie  conceived  dreadful  ideas  of  the  king's  difplea- 
fure  ;  and  his  chagrin  and  fears  brought  on  a  fever,  of 
which  he  died  the  2 2d  of  April  1699. 

The  king,  who  was  fe’nfible  of  his  great  merit,  and 
edw ays  loved  him,  Lent  often  to  him  in  his  illnefs  ;  and 
finding  after  his  death  that  he  had  more  glory  than 
riches,  fettled  a  handfome  penfion  upon  his  family. — 
There  is  nothing  in  the  French  language  written  with 
more  wit  and  elegance  than  his  pieces  in  profe.  Be- 
fides  his  plays,  feveral  of  his  letters  have  been  publiffied  ;  ^ 
he  alfo  tvrote  fpiritual  fongs,  epigrams,  & c.  Racine's 
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Uaclng  work*  were  printed  Amftentem  In  *72$,  In  %  voU 
1111 1  ▼" '*  1 2  mo,  and  the  next  year  a  pompous  edition  was  print* 
ed  In  2  vols  quarto, 

RACING,  the  riding  heats  for  a  plate,  or  other 
premium.  See  Plate.  The  amufement  of  horfe- 
racing,  which  is  now  fo  common,  was  not  unknown 
among  the  great  nations  of  antiquity,  nor  wholly  un- 
pra&ifed  by  our  anceftors  in  Britain,  as  we  have  ah 
ready  mentioned  in  the  article  Race,  In  1599*  Pr** 
vate  matches  between  gentlemen,  who  were  their  own 
jockies  and  riders,  were  very  common  $  and,  in  the  reign 
of  James  I.  public  races  were  eftablifhed  at  various  pla¬ 
ces,  when  the  difcipline,  and  mode  of  preparing  the 
horfes  for  running,  &c.  were  much  the  fame  as  they  are 
now,  The  injft  celebrated  races  of  that  time  were  call¬ 
ed  bell-courfes,  the  prize  of  the  conqueror  being  a  bell; 
hence,  perhaps,  the  phrafe  of  bearing  the  be/l%  when  ap¬ 
plied  to  excellence,  is  derived,  In  the  latter  end  of 
Charles  L’s  reign,  races  were  performed  in  Hyde-Park. 
Newmarket  was  alfo  a  place  for  the  fame  purpofe, 
though  it  was  firft  ufed  for  hunting.  Racing  was  re¬ 
vived  foon  after  the  Rcftoration,  and  much  encouraged 
by  Charles  II,  who  appointed  races  for  his  own  amufe- 
ment  at  Datchet  Mead,  when  he  refided  at  Windfor, 
Newmarket,  however,  now  became  the  principal  place. 
The  king  attended  in  perfon,  eftablifhed  a  houle  for 
his  own  accommodation,  and  kept  and  entered  horfes  in 
his  own  name.  Inftead  of  bells,  he  gave  a  filver  bowl 
or  cup  value  100  guineas  j  on  which  prize  the  exploits 
and  pedigree  of  the  fuccefsful  horfe  were  generally  en¬ 
graved,  Inftead  of  the  cup  or  bowl,  the  royal  gift  is 
now  a  hundred  guineas,  William  III.  not  only  added 
to  the  plates,  but  even  -founded  an  academy  for  riding  \ 
and  Queen  Anne  continued  the  bounty  of  her  ancef- 
tors,  adding  feveral  plates  herfelf,  George  I,  towards 
the  end -of  his  reign,  difeon tinned  the  plates,  and  gave 
in  their  room  a  hundred  guineas.  An  aft  was  paffed  in 
the  13th  year  of  the  reign  of  George  II.  for  fup- 
prefling  races  by  poneys  and  other  fmall  and  weak 
horfes,  &c.  by  which  all  matches  for  any  prize  under 
the  value  of  50  L  are  prohibited,  under  a  penalty  of 
200 1.  to  be  paid  by  the  owner  of  each  horfe  running, 
and  1 00 1.  by  fuch  as  advertife  the  plate  ;  and  by  which 
each  horfe  entered  to  run,  if  five  years  old,  is  obliged 
to  carry  ten  ftones  ;  if  fix,  eleven  ;  and  if  feven,  twelve. 
It  is  alfo  ordained,  that  no  perfon  (hall  run  any  horfe 
at  a  courfe,  unlefs  it  be  his  own,  nor  enter  more  than 
one  horfe  for  the  fame  plate,  upon  pain  of  forfeiting 
the  horfes ;  and  alfo  every  horfe-race  muft  be  begun  and 
ended  in  the  fame  day.  Horfes  may  run  for  the  value 
of  50  L  with  any  weight,  and  at  anyplace.  13  Geo.  IR 
cap.  19.  t8  George  II.  cap.  34.  Pennant’s  Britifh 
Zoology,  voh  i.  p.  6,  &c.  Berenger’s  Hiftory  and 
Art  of  Horfemanlhip,  vol.  i.  p.  185,  &c.  At  New¬ 
market  there  are  two  courfes,  the  long  and  the  round  ; 
the  firft  is  exaftly  four  miles  and  about  380  yards,  t,  e , 
7420  yards.  The  fecond  is  6640  yard3,  Childers, 
the  fwifteft  horfe  ever  known,  has  run  the  firft  courfe 
in  feven  minutes  and  a  half,  and  the  fecond  in  fix  mi¬ 
nutes  forty  feconds  ;  which  is  at  the  rate  of  more  than 
forty-nine  feet  in  a  fecond.  Rut  all  other  horfes  take 
up  at  leaft  feven  minutes  and  fifty  feconds  in  completing 
the  firft  and  longeft  courfe,  and  feven  minutes  only  in 
the  fhorteft,  which  is  at  the  rate  of  mofe  than  forty- 
feven  feet  in  a  fecond.  And  it  is  commonly  fuppofed 


that  thefe  sour Cm  cover,  at  every  hound,  a  f pm  of  xuchify 
round  in  length  about  twenty-four  Englifh  feet.  Race- 
prfes  have  been  for  feme  time  an  objeft  of  taxation, 

RACHITIS,  the  Rickets,  SeeMEDiciNE,  ^347. 

RACK  (Edmund),  a  perfon  well  known  in  the  li¬ 
terary  world  by  his  attachment  to,  and  promotion  of, 
agricultural  knowledge  ;  he  was  a  native  of  Norfolk,  a 
Quaker.  His  education  was  common,  and  he  was  ap¬ 
prenticed  originally  to  a  fhopkeeper ;  his  focietv  was 
feleft  in  this  fituation,  and  by  improving  himfelf  in 
learning,  his  eonyerfation  was  enjoyed  by  a  refpeftable 
acquaintance,  Pie  wrote  many  eflays,  poems,  and  let¬ 
ters,  and  fome  few  coutroverfial  trafts,  At  length  he 
fettled,  about  hia  40th  year,  at  Bath  in  1775,  and  was 
foon  introduced  to  the  moft  eminent  literati  of  that 
lace,  among  whom  Dr  Wilfon  and  Mrs  Macaulay 
ighly  efteemed  him  for  his  integrity  and  abilities.  In 
1777  he  published  Mentor's  Letters^  a  moral  work, 
which  has  run  through  many  editions.  But  this  year 
he  gained  great  celebrity  by  his  plan  of  an  agricultural 
fociety,  which  was  foon  adopted  by  four  counties,  He 
ftili  further  advanced  his  fame  by  his  papers  in  the  Far¬ 
mer’s  Magazine,  and  his  communications  in  the  Bath  So¬ 
ciety’s  papers  j  a  work  remarkable  for  its  ingenuity  and 
fpint.  His  laft  engagement  was  in  the  Hiftory  of  So* 
merfetfture,  where  the  topographical  parochial  furveys 
were  his.  This  work,  in  3  vols  4to,  was  publifhed  in 
1791,  by  his  colleague  the  Reverend  Mr  Collinfon.— - 
Mr  Rack  died  of  an  afthma  in  February  1787, 
aged  52. 

Rack,  an  engine  of  torture,  formfeed  with  pulleys* 
cords,  &c.  for  extorting  confeflion  from  criminals.-— 

The  trial  by  rack  is  utterly  unknown  to  the  law  of 
England ;  though  once,  when  the  dukes  of  Exeter 
and  Suffolk,  and  other  minifters  of  Henry  VR  had  laid 
a  defign  to  introduce  the  civil  law  into  this  kingdom  as  * 
the  rule  of  government ;  for  a  beginning  thereof  they 
erefted  a  rack  for  torture,  which  was  called  in  derifioa 
the  duke  of  Exeter’s  daughter,  and  ftili  remains  in  the 
Tower  of  London,  where  it  was  occafionally  ufed  as 
an  engine  of  ftate,  not  of  law,  more  than  once  in  the 
reign  of  Queen  Elizabeth.  But  when,  upon  the  affaf- 
flnation  orVilliera  duke  of  Buckingham,  by  Felton,  it 
was  propofed  in  the  privy  council  to  put  the  affaffin  to 
the  rack,  in  order  to  difeover  his  accomplices ;  the 
judges,  being  confulted,  declared  unanimoully,  to  their 
own  honour  and  the  honour  of  the  Englifh  law,  that 
no  fuch  proceeding  was  allowable  by  the  laws  of  Eng¬ 
land.  It  feems  aftonifeing  that  this  ufage  of  admim* 
ftering  the  torture  fhould  be  faid  to  arifefroro  a  tender- 
nefs  to  the  lives  of  men ;  and  yet  this  is  the  reafon 
given  for  its  introduftion  in  the  civil  law,  and  its  fub- 
fequent  adoption  bv  the  French  and  other  foreign  na¬ 
tions,  viz,  becaufe  the  lavv^  cannot  endure  that  any  man 
fhould  die  upon  the  evidence  of  a  falfe,  or  even  a  Tingle 
witnefs,  and  therefore  contrived  this  method  that  inno¬ 
cence  fhould  manifeft  itfelf  by  a  flout  denial,  or  guilt 
by  a  plain  confeflion  ;  thus  rating  a  man’s  virtue  by  the 
hardinefs  of  his  conftitution,  and  his  guilt  hy  the  fenfi- 
bility  of  his  nerves.  The  Marquis  Beccaria,  in  an  ex- 
quifite  piece  of  raillery,  has  propofed  this  problem,  with 
a  gravity  and  precifion  that  are  truly  mathematical ; 

“  The  force  of  the  mufcles  and  the  fenfibility  of  the 
qerves  of  an  innocent  perfon  being  given  j  it  is  requi¬ 
red  to  find  the  degree  of  pain  neceflkry  to  make  him 
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eonfefs  Wmfelf  guilty  of  a  given  crime.’1  See  Act  ef 
Faith,  Inquisition,  and  Torture. 

Rack,  a  fpirituous  liquor  made  by  the  Tartars  of 
I  ongufla.  This  kind  of  rack  is  made  of  mare’s  milk, 
which  is  left  to  be  four,  and  afterwards  diftilled  twice 
or  thrice  between  two  earthen  pots  clofely  flopped  ; 
whence  the  liquor  runs  through  a  fmall  wooden  pipe. 
This  liquor  is  more  intoxicating  than  brandy  diflilled 
from  wine. 

Rack,  or  Arach .  See  Arack. 

To  Rack  I  Vines,  £sV.  To  draw  them  off  from  their 
kes,  after  having  flood  long  enough  to  ebb  and  fettle. 
Hence  rack-vintage  is  frequently  ufed  for  the  feccind 
^oyage  our  wine-merchants  ufe  to  make  into  France 
for  racked  wines. 

RACKOON,  in  zoology',  a  fpecies  of  Ursus. 
RACONI,  a  populous  town  of  Italy,  in  Piedmont, 
fcated  in,  a  pleafant  plain,  on  the  road  from  Savillan  to 
7  unn,  on  the  rivers  Grana  and  Macra.  It  belongs  to 
the  prince  of  Carignan,  who  has  a  handfome  caflle  here. 
It  is  fix  miles  from  Savillan,  and  fix  from  Carignan. 
E.  Long.  7.  46.  N.  Lat.  44.  39 
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RADIALIS,  the  name  of  twp  mufcles  in  the  arm* 
See  Anatomy,  Tab/e  of  the  Mufcles . 

RA  DIANT,  in  optics,  is  any  point  of  a  vifible  ob- 
je6l  from  whence  rays  proceed. 

RADIA  TED  flowers,  in  botany,  are  fuch  as 
have  feveraj  femiflofcules  fet  round  a  difk,  in  form  of 
a  radiant  flar ;  thofe  which  have  no  fuch  rays  are  called 
difeous  flowers, 

RADIATION,  the  a£l  of  a  body  emitting  or  dif* 
fufing  rays  of  light  all  round  as  from  a  centre.  ° 

RADICAL,  in  general,  fomething  that  ferves  as  a 
bafis  or  foundation.  Hence  phyficians  talk  much  of 
a  radical  moiflure..  In  grammar,  we  give  the  appdla- 
tion  radical  to  primitives,  in  coiUradiftin&ion  to  com¬ 
pounds  and  derivatives.  Algtbraifts  alfo  fpeak  of  the 
radical  fign  of  quantities,  which  is  the  character  expref- 
fing  their  roots. 

RADICLE,  that  part  of  the  feeds  of  all  plants 
which  upon  vegetating  becomes  their  root,  and  is  dis¬ 
coverable  by  the  microfcope.  See  Plant. 

RADISH,  in  botany.  See  Raphanus. 

RADIUS,  in  geometry,  the  femidiameter  of  a  circle. 


RADPT  TFFF  /n  T  Z  \  ^  r  •  -  ln  geometry,  the  lemidiameter  of  a  circle 

orrat  p  ’  TFE  (Dr  John),  an  Englifh  phyfician  of  or  a  right  line  drawn  from  the  centre  to  the  circumfe 
great  eimnence  in  his  time,  born  at  Wakefield  in  rence.  circumie 


Yorkfhire  in  1 650.  He  was  educated  at  Oxford,  and 
enrolled  himfelf  upon  the  phyfical  line;  but  it  was  re- 
piarkable  that  he  recommended  himfelf  more  by  his 
ready  wit  and  vivacity,  than  by  any  extraordinary'  ac- 
quifitions  in  learning.  He  began  to  praaife  at  Oxford 
111  '^75 ;  but  uever  paid  any  regard  to  eitabh'ihed  rules, 
which  he  cenfured  whenever  he  thought  fit,  with  great 
freedom  and  acrimony  ;  and  as  this  drew  all  the  old 
practitioners  upon  him,  he  lived  in  a  continual  ftate  of 
hoftihty  with  them.  Neverthelefs,  his  reputation  in- 
creafed  with  his  experience;  fo  that,  before  he  had  been 
two  years  in  bnfinefs,  his  praftice  was  very  extenfive 
among  perfons  of  high  rank.  In  1684  he  removed  to 
London,  and  fettfed  in  Bow-ftreet,  Covent  Garden, 
v.here  in  lefs  than  a  year  he  got  into  prime  bufinefs. 

In  1687  the  princefs  Anne  of  Denmark  made  him 
her  phyfician  :  yet  when  her  huiband  and  ihe  joined  the 
pnnee  of  Orange,  Radcliffe,  either  not  cheofing  to  de- 
clare  himfelf,  or  unwilling  to  favour  the  meafures  then 
in  agitation,  exeufed  himfelf  from  attending  them,  on 
the  plea  of  the  multitude  of  his  patients.  Neverthelefs, 
he  was  often  fent  for  to  King  William  and  other  great 
perfonages,  though  he  did  not  incline  to  be  a  courtier. 
He  incurred  fome  cenfure  for  his  treatment  of  Q.  Mary, 
who  died  of  the  fmall-pox  ;  and  foon  after  loft  his  place 
about  the  princefs  Anne,  by  his  attachment  to  his  bottle. 
He  alfo  totally  loft  the  favour  of  K.  William  by  his  un- 
courtly  freedom ;  for,  in  t  699,  when  the  king  fhowed 
him  his  fwollen  ankles,  while  the  reft  of  his  body  was 
emaciated,  and  afked  him  what  he  thought  of  them  ? 
“  Why  truly  I  would  not  have  your  majdly’s  two  legs 
for  your  three  kingdoms, ”  replied  Radcliffe.  He  con¬ 
tinued  increafing  in  bufinefs  and  infolence  as  long  as  he 
hved,  continually  at  war  with  his  brethren  the  phyfi¬ 
cians  ;  who  confidered  him  in  no  other  light  than  that 
of  an  a&eive  ingenious  empiric,  whom  conftant  pra&ice 
had  at  \  ngth  brought  to  fome  degree  of  fkill  in  his 
pro  fern  He  died  in  1 71 4;  and  if  he  never  attempt¬ 

ed  to  wr^te  any  thing  himfelf,  has  perpetuated  his  me¬ 
mory  by  founding  a  fine  library  at  Oxford,  to  preferve 
the  writings  of  other  men. 


I11  trigonometry,  the  radius  is  termed  the  whole  fine, 
or  fine  of  90°.  See  Sine. 

Radius,  in  anatomy,  the  exterior,  bone  of  the  arm, 
descending  along  with  the  ulna  from  the  elbow  to  the 
wrift. 

RADNOR,  the  county-town  of  Radnorfhire,  in 
South  W  ales.  It  is  a  poor  little  place,  diftant  from 
London  about  150  miles.  It  is  fituated  near  the  fpring- 
head  of  the  river  Somergil,  in  a  fruitful  valley  at  the 
bottom  of  a  hill,  where  there  are  fheep  grazing  in  abun- 
dance.  It  is  a  very  ancient  borough-town,  whofe  ju- 
rifdidlion  extends  near  12  miles  round  about  ;  the  go- 
vernment  of  it  is  veiled  in  a  bailiff  and  25  burgeffes. 
Though  it  js  the  county-town,  the  aflizes  are  held  at 
Prefteign  :  it  has  one  privilege,  however,  that  is  very  ex¬ 
traordinary,  befides  that  of  fending  one  member  to  par¬ 
liament  ;  and  that  is,  it  keeps  a  court  of  pleas  for  all 
a&ions,  without  being  limited  to  any  particular  fum. 
It  was  formerly  fenced  with  a  wall  and  a  ftrong  caftle  ; 
but  both  were  in  a  great  raeafure  demoliihed  by  Owen 
Glendower,  when  he  affumed  the  title  of  Prince  of 
Wales,  upon  the  depoiition  of  King  Richard  II.  W. 
Long.  2.  45.  N.  Lat.  52.  10. 

RADNORSHIRE,  a  county  of  South  Wales,  is 
bounded  on  the  north  by  Montgomery  (hire ;  on  the 
eaft  by  Shropfliire  and  Herefordfhire;  on  the  fouth  and 
fouth-weft  by  Brecknockfhire;  and  on  the  weft  byCar- 
diganfhire;  extending  30  miles  in  length  and  25  in 
breadth.  This  county  is  divided  iiito  fix  hundreds,  in 
which  are  contained  three  market-towns,  5 2  parifhe6, 
about  31 60  houfes,  and  18,960  inhabitants.  It  is  feat- 
ed  in  the  diocefe  of  Hereford,  and  fends  two  members 
to  parliament,  one  for  the  county  and  one  for  the  town 
of  Radnor.  The  air  of  this  county  is  in  winter  cold 
and  piercing.  The  foil  in  general  is  but  indifferent ; 
yet  fome  places  produce  corn,  particularly  the  eaflern 
and  fouthern  parts  ;  but  in  the  northern  and  weftern, 
which  are  mountainous,  the  land  is  chiefly  flocked  with 
horned  cattle,  fheep,  and  goats. 

RADIX.  See  Root? 

RAF  T>  a  fort  of  float;  formed  by  an  affemblage  of 

various 
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fattened  together  fea  a  ftro.ng  fort 


Ragufa. 
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'  Rs-fters  various  planks  or  pieces  of  timber,  - -  ■_> 

fide  by  fide,  i'o  as  to  be  conveyed  more  commodioully 
to  any  fliort  diftance  in  a  harbour  or  road  than  if  they 
were  leparate.  The  timber  and  plank  with  which 
merchaiit-ihips  are  laden,  in  the  different  parts  of  the 
Baltic  Sea,  are  attached  together  in  this  manner,  in  or- 
•  tier  to  float  them  off  to  the  flapping, 

RAFTERS,  in  building,  are  pieces  of  timber  which, 
{landing  by  pairs  on  the  reafon  or  railing  piece,  meet 
in  an  angle  at  the  top,  and  form  the  roof  of  a  building. 
See  Architecture. 

Rowley  RAGG,  a  genus  of  ftones,  belonging  to 
’  the  filiceous  clafs.  It  is  of  a  dufky  or  dark  grey  co¬ 
lour,  with  many  fmall  fhining  cryflals,  having  a  granular 
texture,  and  acquiring  an  ochry  croft  by  expofureto 
i  the  air.  The  fpecific  gravity  is  2748. 
magnetic  by  being  heated  in  an  open  fire  , 

fire  it  melts  without  addition,  but  with  more  difficulty 
than  bafaltes.  It  was  analyfed  by  Dr  Withering,  who 
found  that  1 00  parts  of  it  contain  47.5  of  filiceous 
‘•earth,  32.5  of  argil,  and  20  of  iron. 

RAGMAN'S  roll,  Rectius  Ragimund  s  loll,  io 
called  from  one  Ragimund  a  legate  in  Scotland,  who 
calling  before  him  all  the  beneficed  clergymen  in  that 
kingdom,  caufed  them  on  oath  to  give  in  tie  true  va¬ 
lue  of  their  benefices  ;  according  to  which  they  were 
afterwards  taxed  by  the  court  of  Rome  ;  and  this  roll, 
among  other  records,  being  taken  from  the  Scots  by. 
Edward  I .  was  redelivered,  to- them  in  the  beginning  of 
the  reign  of  Edward-Ill. 

RAGOUT,  or  Ragoo,  a  fauee,  or  feaiomng,  in¬ 
tended  to  roufe  the  appetite  when  loll  or  languilhing. 

This  term  is  alfo  ufed  for  any  high-feafoned  di(h  pre¬ 
pared  of  flefh,  fifh,  greens,  or  the  like  :  by  hewing  them 
with  bacon,  fait,  pepper,  cloves,  and  the  like  ingredients. 
We  have  ragouts  of  celery,  of  endive,  afparagus,  cock  s 
combs,  giblets,  craw-nfh,  Sc c. 

The  ancients  had  a  ragout  called  garum ,  made  ot 
the  putrified  guts  of  a  certain  fifh  kept  till  it  diffolved 
into  a  mere  fanies,  which  was  thought  fuch  a  dainty, 
•that,  according  to  Pliny,  its  price  equalled  that  of  the 
richeh  perfumes. 

RAGSTONE,  a  genus  of  hones  belonging  to  the 
dafs  of  filiceous  earths.  It  is  of  a  grey  colour  ;  the 
texture  obfeurely  laminar,  or  rather  fibrous  ;  but  the 
laminae  or  fibres  confift  of  a  congeries  of  grains  of  a 
quartzy  appearance,  coarfe  and  rough.  I  he  fpecific 
gravity  is  2729;  it  effervesces  with  achfe,  and  hnkes 
fire  with  heel  Mr  Kirwan  found  it  to  contain  a  portion 
Of  mild  calareous  earth,  and  a  fmall  proportion  of  iron. 
It  is  ufed  as  a  whethone  for  coarfe  cutting  took.  It  is 
found  about  Newcahle,  and  many  other  parts  of  Eng¬ 
land,  where  there  are  large  rocks  of  it  in  the  hills. 

RAGUEED,  or  Ragged,  in  heraldry,  jagged  or 
knotted.  This  term  is  applied  to  a  crofs  formed  of  the 
trunks  of  two  trees  without  their  branches,  of  which 
they  {how  only  the  (lumps.  Raguled  differs  from  indent¬ 
ed,  in  that  the  latter  is  regular,  the  former  not. 

RAGUSA,’  an  ancient  town  of  Sicily,  in  the  Val- 
di-Noto,  .rear  the  river  Maulo,  12  miles  north  of  Mo- 
jdica.  E.  Long.  14.  59.  N.  Eat.  37.  o. 

Rag usa,  a. city  ot  Dalmatia,  and  capital  ot  Kagu- 
fen.  It  is  about  two  miles  in  circumference,  is  pretty 
well  built,  and  (Iron g  by  fituation,  having  an  inaccef- 
.fibfe  mountain  on  the  land-fide,  and  on  the  fide  of  the 
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ica  *1  It  has  an  archbifhop’s  fee  and  a  re¬ 

public,  and  has  a  doge  like  that  of  Venice,  but  he  con-  _ 
tinues  a  month  only  in  his  office.  It  carries  on  a  con- 
fiderable  trade  with  the  Turks,  and  is  60  miles  north- 
weft  of  Scutari,  and  tio  north  of  Brindifi.  E.  Long, 
18.  10.  N.  Lat.  42.  50. 

RAGUSEN,  a  territory  of  Europe  in  Dalmatia, 
lying  along  the  ooaft  of  the  gulph  of  Venice,  about  5  5* 
miles  in  length,  and -20  in  breadth.  It  is  a  republic 
under  the  protection  of  the  Turks  and  Venetians,  lla- 
gufa  is  the  capital  town. 

RAJA,  the  title  of  the  Indian  black  princes,  the  re¬ 
mains  of  thofe  who  ruled  there  before  the  Moguls. 
Some  of  the  rajas  are  faid  to  preferve  their  independen- 
tAFUiUlv  w  Cy,  efpecially  in  the  mountainous  part3  ;  but  mod  of 
It  becomes  them  pay  an  annual  tribute  to  the  Mogul.  The  Indi- 
In  a  ftrong  ans  call  them  rai ;  the  Peifians,  ruian,  in  the  plural ; 
and  our  travellers  rajas,  or  ragias.  ^ 

Raja,  the  Ray-Fjjh,  in  ichthyology  5  a  genus 'be¬ 
longing  to  the  order  of  Chondropterygia.  There  are 
five  fpiracula  below  towards  the  peak;  the  body  com- 
preffed  ;  and  the  mouth  is  fituated  under  the  head.  The 
moil  remarkable  fpecies  are, 

1.  The  batis,  or  (kate  :  this  fpecies  is  the  thinned 
in  proportion  to.  its  bulk  of  any  of  the  genus,  and  alfo 
the  largeft,  fome  weighing  near  200  pounds.  The 
nofe,  though  not  long,  is  (harp  pointed ;  above  the  eyes 
is  a  fet  of  fhort  fpines :  the  upper  part  is  of  a  pale 
brown,  fometimes  (Leaked  with  black  :  the  lower  part 
is  white,  marked  with  great  numbers  of  minute  black 
ipots.  The’  jaws  are  covered  with  fmall  granula¬ 
ted  but  (harp-pointed  teeth.  The  tail  is  of  i  mode¬ 
rate  length  :  near  the  end  are  two  fins :  along  the  top 
of  it  is  one  row  of  fpines,  and  on  the  edges  are  irregu¬ 
larly  difperfed  a  few  others,  which  makes  us  imagine 
with  Mr  Ray,  that  in  this  refpea  thefe  filh  vary,  fome 
having  one,  others  more  orders  of  fpines  on  the  tail. 
It  is  remarked,  that  in  the  males  of  this  fpecies  the 
fins  are  full  of  fpines.  Skates  generate  in  March  and 
April;  at  which  time  they  fwim  near  the  furface 
of  the  water,  feveral  of  the  males  purfuing  one  female* 
They  adhere  fo  faft  together  in  coition,  that  the  fi&er- 
men  frequently  draw  up  both  together,  though  only 
one  has  taken  the  bait.  The  females  begin  to  call  their 
purfcs,  as  the  fifhermen  call  them  (the  bags  in  which 
the  young  are  included)  in  May,  and  continue  doing  it 
till  September,  In  Odober  they  are  exceedingly  poor 
and  thin  ;  but  in  November  they  begin  to  improve,  and 
grow  gradually  better  till  May,  when  they  are  in  the 
higheft  perfection.  The  males  go  fooner  out  of  feafoa 

than  the  females.  #  . 

2.  The  oxyrinchus,  or  (harp-nofed  ray,  in  length  neai 
feven  feet,  and  breadth  five  feet  two  inches  ;  when  juft 
brought  on  (bore,  it  makes  a  remarkable  fnorting  noift\ 
The  nofe  is  very  long,  narrow,  and  (harp-pointed,  not 
unlike  the  end  of  a  fpontoon.  The  body  is  finooth, 
and  very  thin  in  proportion  to  the  frze ;  the  upper  part 
afh-ccloured,  fpotted  with  numerous'  white  fpots,  and 
a  few  black  ones.  The  tail  is  thick ;  towards  the 
end  are  two  fmall  fins  ;  on  each  fide  is  a  row  of  fmall 
fpines,  with  another  row  in  the  middle,  which  runs 
fome  way  up  the  back.  The  lower  part  of  the  fifh 
is  quite  white.  The  mouth  is  very  large,  and  furmfhed 
with  numbers  of  fmall  (harp  teeth  bending  inwards. 
This  fifh  has  been  fuppofed  to  be  the  bos  of  the  ana* 


Raja. 
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efitS  ;  which  was  certainly  forne  enormous  fpecles  of 
ray,  though  we  cannot  pretend  to  determine  the  par¬ 
ticular  kind.  Oppian  ftyles  it,  the  bro'idejl  amon*  fijhes  : 
he  adds  an  account  of  its  fondnefs  of  human  flefh,  and 
the  method  it  takes  of  deftroyiiig  nten,  by  over-laying 
and  keeping  them  down  by  its  vaft  weight  till  they  are 
drowned.  Phile  ( De  propriety  arum .  p.  85.^  gives 
much  the  fame  relation.  We  are  Inclined  to  give  them 
credit,  fince  a  modern  writer,  of  undoubted  autho- 
*Uiloas  rity  *,  gives  the  very  fame  aCcdunt  of  a  fifh  found  in 
Voyage,  flie  South  Seas,  the  terror  of  thofe  employed  in  the 

I*.  i32*  pearl-fifhery.  It  is  a  fpecie3  of  ray,  called  there  man - 

ta ,  or  the  quilt,  from  its  furroundiiig  and  wrapping 
up  the  unhappy  divers  till  they  are  fuffocated ;  there¬ 
fore  the  negroes  never  go  down  without  a  fharp  knife 
to  defend  themfelves  againft  the  affaults  of  this  terrible 
enemy. 

3.  The  afpera,  or  rough  ray,  is  found  in  Loch* 
Broom  in  Scotland.  The  length  from  the  nofe  to  the 
tip  of  the  tail  is  two  feet  nine.  The  tail  is  almoft  of 
the  fame  length  with  the  body.  The  nofe  is  very  fhort. 
Before  each  eye  is  a  large  hooked  fpine 5  and  behind 
each  another,  befet  with  lefler.  The  upper  part  of  the 
body  is  of  a  cinereous  brown  mixed  with  white,  and 
fpotted  with  black  ;  and  entirely  covered  with  finall 
fpines.  On  the  tail  are  three  rows  of  great  fpines  :  all 
the  reft  of  the  tail  is  irregularly  befet  with  letter.  The 
fins  and  under  fide  of  the  body  are  equally  rough  with 
the  upper.  The  teeth  .are  flat  and  rhomboidal. 

4.  The  fullonica,  or  fuller,  derives  its  Latin  name 
from  the  inftrument  fullers  make  ufe  of  in  fmoothing 
cloth,  the  back  being  rough  and  fpiney.  The  nofe  is 
fhort  and  fharp.  At  the  corner  of  each  eye  are  a  few 
fpines.  The  membrane  of  ni&itation  is  fringed.  Teeth 
fmall  and  fharp.  On  the  upper  part  of  the  pedtoral  fins 
are  three  rows  of  fpines  pointing  towards  the  back, 
crooked  like  thofe  on  a  fuller’s  inftrument.  On  the  tail 
are  three  roW3  of  ftrong  fpines:  the  middle  row  reaches 
up  part  of  the  back.  The  tail  is  flender,  and  rather 
longer  than  the  body.  The  colour  of  the  upper  part 
of  the  body  is  cinereous,  marked  ufually  with  numerous 
black  fpots  :  the  lower  part  is  white.  This,  as  well  as 
moft  other  fpecies  of  rays,  vary  a  little  in  colour,  ac¬ 
cording  to  age.  This  grows  to  a  fiZe  equal  to  the  fleate. 
It  is  common  at  Scarborough,  where  it  is  called  the 
white  bans,  or  gullet. 

5.  The  fhagreen  ray  increafes  to  the  fize  of  the  fkztfe; 
is  fond  of  launces  or  fand-eels,  which  it  takes  generally 
as  a  bait.  The  form  is  narrower  than  that  of  the  com¬ 
mon  kinds  ;  the  nofe  long  and  very  fharp  ;  pupil  of  the 
eye  fapphirine;  on  the  nofe  are  two  fhort  rows  of  fpines; 
on  the  corner  of  the  eyes  another  of  a  femicircular  form; 
on  the  tail  are  two  rows,  continued  a  little  up  the  back, 
fmall,  flender,  and  very  fharp  :  along  the  fides  of  the 
tail  is  a  row  of  minute  fpines,  intermixed  with  innume¬ 
rable  little  fpiculse.  The  upper  part  of  the  body  is  of 
a  cinereous  brown,  covered  clofely  with  fttagreen-like 
tubercles,  refembling  the  flcin  of  the  dog-fifh:  the  under 
fide  of  the  body  is  white  ;  from  the  nofe  to  the  begin¬ 
ning  of  the  pedtoral  fins  is  a  tnberculated  fpace.  The 
teeth 'flender,  and  fharp  as  needles. 

'6.  The  torpedo,  cramp-fifti,  or  eie&ric  ray,  is  fre¬ 
quently  taken  in  Torbay  :  has  been  once  caught  off 
Pembroke,  and  fometimes  near  Waterford  in  Ireland. 
It  is  generally  taken,  like  other  flat  fifh,  with  the  trawl; 
Lut  there  is  an  inftance  of  its  taking  the  bait.  It  com- 
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monly  lies  in  water  of  about  40  fathoms  depth  ;  and  in 
company  with  the  congenerous  rays.  The  torpedo 
brings  forth  its  yo-ung  at  the  autumnal  equinox,  as  af¬ 
firmed  by  Ariftotle.  A  gentleman  of  La  Rochelle,  on 
differing  certain  females  of  this  fpecies,  the  10th  of 
September,  found  in  the  matrices  feveral  of  the  foetufes 
quite  formed,  and  nine  eggs  in  no  ftate  of  forvvardnefs : 
fuperfoctation  feems  therefore  to  be  a  property  of  this  fifh. 
The  food  of  the  torpedo  is  fifh  ;  a  fiirmnflet  and  aplaife 
have  been  found  in  the  ftomaeh  ’of  two  of  them.  The  fur- 
mullet  is  a  fifh  of  that  fwiftnefs,  that  it  was  impoflibk 
for  the  torpedo  to  take  it  by  purfuit.  It  is  probable, 
therefore,  that  by  their  electric  ftroke  they  ftnpify  their 
prey ;  yet  the  crab  and  fea-leech  will  venture  to  annoy 
them.  They  will  live  24  hours  out  of  the  fea;  and  but 
very  little  longer  if  placed  in  frefh  water.  They  inha¬ 
bit  fandy  places  ;  and  will  bury  themfelves  fuperficially 
in  it,  by  flinging  the  fand  over,  by  a  quick  flapping  of 
all  the  extremities.  It  is  in  this  fituation  that  the  tor¬ 
pedo  gives  his  moft  forcible  fhock,  which  throws  down 
the  aftonifhed  paftenger  who  inadvertently  treads  upon 
him.  In  our  feas  it  grows  to  a  great  fize,  and  above 
80  pounds  weight.  The  tail  is  thick  and  round  ;  the 
caudal  fin  broad  and  abrupt.  The  head  and  body, 
which  are  iudiftindt,  are  nearly  round ;  attenuating  to 
extreme  thinnefs  on  the  edges ;  below  the  body,  the 
ventral  fins  form  on  each  fide  a  quarter  of  a  circle.  The 
two  dorfal  fins  are  placed  on  a  trunk  of  the  tail.  The 
eyes  are  fmall,  placed  near  each  other :  behind  each  is  a 
round  fpiracle,  with  fix  fmall  cutaneous  rags  on  their  in¬ 
ner  circumference.  Month  fmall ;  teeth  minute,  fpicu- 
lar.  Five  openings  to  the  gills,  as’  in  .others  of  this  ge¬ 
nus.  The  flcin  everywhere  fmooth  ;  cinereous  brown 
above,  white  beneath.  See  further  the  article  Elec¬ 
tricity,  n°  258  — 261. 

7.  The  clavata,  or  thoinback,  is  eafily  diftinguiilied 
from  the  others  by  the  rows  of  ftrong  fharp  fpines  dif- 
pofed  along  the  back  and  tail.  In  a  large  one  feen  by 
Mr  Pennant,  were  three  rows  on  the  back,  and  five  on 
the  tail,  all  inclining  towards  its  end.  On  the  nofe, 
and  on  the  inner  fide  of  the  forehead,  near  the  eyes, 
were  a  few  fpines,  and  others  were  fcattered  without 
any  order  on  the  upper  part  of  the  pe&oral  fins.  The 
mouth  was  fmall,  and  filled  with  granulated  teeth The 
upper  part  of  the  body  was  of  a  pale  afii  colour,  mark¬ 
ed  with  fhort  ftreaks  of  black,  and  the  ficin  rough,  with 
fmall  tubercles  like  fhagreen.  The  belly  white,  crofted 
with  a  ftrong  femilunar  cartilage  beneath  the  ficin :  in 
general,  the  lower  part  was  fmooth,  having  only  a  few 
fpines  on  each  fide.  The  young  fifh  have  very  few  fpines 
on  them ;  and  their  backs  are  often  fpotted  with  white, 
and  each  fpot  is  encircled  with  black.  This  fpecies 
frequents  our  fandy  fhores;  are  very  voracious,  and  feed 
on  all  forts  of  flat  fifh;  are  particularly  fond  of, herrings 
and  fand-eels  ;  and  fometimes  eat  cruftaceous  animals, 
fucli  as  crabs.,  The fe  fometimes  weigh  14  or  15  pounds, 
but  with  us  feldom  exceed  that  weight.  They  begin 
to  generate  in  June,  and  bring  forth  their  young  in  Ju¬ 
ly  and  Auguft,  which  (as  well  as  thofe  of  the  fleate)  be¬ 
fore  they  are  old  enough  to  breed,  are  called  maids.  The 
thornback  begins  to  be  in  feafou  in  November,  and  con¬ 
tinues  fo  later  than  the  fleate,  hut  the  young  of  both  are 
good  at  all  times  of  the  year. 

8.  The  paftinaca,  or  ftir.g  ray,  does  not  grow  to  the 
bulk  of  the  others  :  The  body  is  quite  fmooth,  of  fhape 
almoft  round,  and  is  of  a  much  greater  thicknefs  and 
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more  elevated  form  in  the  middle  than  any  other  rays,  dazzles,  and  which  does  not  burn, 
but  grows  thin  towards  the  edges.  The  nofe  is  very 
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fharjT pointed,  but  fhort ;  the  mouth  fmall,  and  filled 
with  granulated  teeth.  The  irides  are  of  a  gold  colour: 
behind  each  eye  the  orifice  is  very  large.  The  tail  is 
very  thick  at  the  beginning :  the  fpine  is  placed  about 
a  third  the  length  of  the  former  from  the  body;  is  about 
five  inches  long,  flat  on  the  top  and  bottom,  very  hard, 
fharp  pointed,  and  the  two  fides  thin,  and  clofely 
and  fharply  bearded  the  whole  way.  The  tail  extends 
four  inches  beyond  the  end  of  this  fpine,  and  grows  very 
/lender  at  the  extremity.  Thefe  fifh  are  obferved  to  (bed 
their  fpine,  and  renew  them  annually ;  fometimes  the 
new  fpine  appears  before  the  old  one  drops  off;  and  the 
Cornifh  call  this  fpecies  cardinal  triloft 9  or  three-tailed } 
when  fo  circumdanced.  The  colour  of  the  upper  part 
of  the  body  is  a  dirty  yellow,  the  middle  part  of  an  ob- 
feure  blue  :  the  lower  fide  white,  the  tail  and  fpine  duf- 
ky.  Th<;  weapon  with  which  nature  has  armed  this 
fifh,  hath  /applied  the  ancients  with  many  tremendous 
fables  relating  to  it.  Pliny,  -Mian,  and  Oppian, 
have  given  it  a  venom  that  affeds  even  the  inanimate 
creation  :  trees  that  are  druck  by  it  inftantly  lofe  their 
verdure  and  peri/h,  and  rocks  themfelves  are  incapable 
of  refilling  the  potent  poifon.  The  enchantrefs  Circe 
armed  her  fon  with  a  fpear  headed  with  the  fpine  of  the 
trygon,  as  the  mod  irrefi/lible  weapon  {he  coifid  furnifh 
him  with  ;  and  with  which  he  afterwards  committed 
parricide,  unintentionally,  on  his  father  Ulyfl^s.  *lhat 
fpears  and  darts  might,  in  very  early  times,  have  been 
headed  with  this  bone  indead  of  iron,  we  have  no  kind 
of  doubt ;  that  of  another  fpecies  of  this  fifti  being  dill 
ufed  to  point  the  arrows  of  fome  of  the  South  Ameri¬ 
can  Indians,  and  is,  from  its  hardnefs, .  fharpnefs,  and 
beards,  a  moil  dreadful  weapon.  But  in  refpe£l  to  its 
venomous  qualities,  there  is  not  the  lead  credit  to  be 
given  to  the  opinion,  though  it  was  believed  (as  far  as 
ft  affeaed  the  animal  world)  by  llondeletius,  Aldro- 
rand,  and  others,  and  even  to  this  day  by  the  fifhermen 
in  feveral.  parts  of  the  kingdom.  It  is  in  faa  the  wea¬ 
pon  of  offence  belonging  to  the  fifh,  capable  of  giving 
a  very  bad  wound,  and  which  is  attended  with  danger¬ 
ous  fymptoms  when  it  falls  on  a  tendinous  part  or  on  a 
perfon  in  a  bad  habit  of  body.  .  As  to  any  fifh  having 
a  fpine  charged  with  attiial  poifon,  it  feems  very  du¬ 
bious,  though  the  report  is  fanaified  by  the  name  of 
Linnaeus.  He  inftances  the  pajlinaca ,  the  torpedo,  and 
the  tetrodon  lineatus .  The  firft  is  incapable  of  convey¬ 
ing  a  greater  injury  than  what  refults  from  the  mere 
wound  ;  the  fecond,  from  its  elearic  effluvia ;  and  the 
third,  by  imparting  a  pungent  pain  like  the  fling  of 
nettles,  occafioned  by  the  minute  fpines  on  its  abdomen. 

RAIANIA,  in  botany  :  A  genus  of  the  hexandria 
order,  belonging  to  the  dioecia  clafs  of  plants  ;  and  in 
the  natural  method  ranking  under  the  ilth  order,  ha- 
merit acea.  The  male  calyx  is  fexpartite ;  there  is  no 
corolla.  The  female  calyx  as  in  the  male,  without  any 
corolla;  there  are  three  llyles;  the  fruit  is  roundifhwith 
an  oblique  wing,  inferior.  There  are  three  fpecies, 
the  liaftata,  cordata,  and  quinquefolia. 

RAIETEA,  one  of  the  South  Sea  iflands,  named 
alfo  Ulietea. 

RAIL,  in  ornithology.  See  Rallus. 

RAILLERY,  according  to  Dr  Johnfon,  means 
flight  fatire,  or  fatirical  merriment ;  and  a  beautiful  wri¬ 
ter  of  the  lad  century  compares  it  to  a  light  which 
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nocent  and  pleafant,  and  it  fhould  always  be  fo,  but  it  y— 
is  mod  frequently  offenfive;  Raillery  is  of  various 
kinds  ;  there  is  a  ferious,  fevere,  and  good-humoured 
raillery  ;  and  there  is  a  kind  which  perplexes,  a  kind 
which  offends,  and  a  kind  which  pleafes. 

To  rally  well,  it  is  abfolutely  neceffary  that  kindnefs 
run  through  all  you  fay ;  and  you  mull  ever  preferve 
the  charadler  of  a  friend  to  fupport  your  pretenfions  to 
be  free  with  a  man.  Allufions  to  pad  follies,  hints  to 
revive  what  a  man  has  a  mind  to  forget  for  ever,  fhould 
never  be  introduced  as  the  fubje&s  of  raillery.  This  is 
fiot  to  tlirud  with  the  fkill  of  fencers,  but  to  cut  with 
the  barbarity  of  butchers.  But  it  is  below  the  chara£ler 
of  men  of  humanity  and  good-breeding  to  be  capable 
of  mirth,  while  there  is  any  in  the  company  in  pain  and 
diforder. 

RAIN,  the  defeent  of  water  from  the  atmofphere 
in  the  form  of  drops  of  a  confiderable  fize.  By  this 
circumdance  it  is  diftinguifhed  from  dew  and  fog :  in 
the  former  of  which  the  drops  are  fo  fmall  that  they 
are  quite  invifible  ;  and  in  the  latter,,  though  their  fize 
is  larger,  they  feem  to  have  very  little  more  fpecific 
gravity  than  the  atmofphere  itfelf,  and  may  therefore 
be  reckoned  hollow  fpherules  rather  than  drops. 

It  is  univerfally  agreed,  that  rain  is  produced  by  the' 
water  previoufly  abforbed  by  the  heat  of  the  fun,  or 
other  wife,  from  the  terraqueous  globe,  into  the  atmo- 
fpliere  ;  but  very  great  difficulties  occur  when  we  begin 
to  explain  why  the  water,  once  fo  clofely  united  with 
the  atmofphere,  begins  to  feparate  from  it.  We  cannot 
aferibe  this  feparation  to  cold,  fince  rain  often  takes 
place  in  yery  warm  weather;  and  though  we  fhould 
fuppofe  the  condenfation  owing  to  the  fupevior  cold  of 
the  higher  regions,  yet  there  is  a  remarkable  fa<ft  which 
will  not  allow  us  to  have  recourfc  to  this  fuppofition. 

It  is  certain  that  the  drops  of  rain  increafe  in  fize  con- 
fiderably  as  they  defeend.  On  the  top  of  a  hill,  for  in¬ 
dance,  they  will  be  fmall  and  inconfiderable,  forming 
only  a  drizzling  /bower  ;  but  at  the  bottom  of  the  fame 
hill  the  drops  will  be  exceffively  large,  defending  in 
an  impetuous  rain ;  which  fhows  that  the  atmofphere ' 
is  difpofed  to  condenfe  the  vapours,  and  a£tually  does 
fo,  as  well  where  it  is  warm  as  where  it  is  cold. 

For  fome  time  the  fuppofitions  concerning  the  caufe 
of  rain  were  exceedingly  infufficient  and  unfatisfac- 
tory.  It  was  imagined,  that  when  various  conge¬ 
ries  of  clouds  were  driven  together  by  the  agitation 
of  the  winds,  they  mixed,  and  run  into  one  body,  by 
which  means  they  were  condenfed  into  water.  The 
eoldnefs  of  the  upper  parts  of  the  air  alfo  was  thought 
to  be  a  great  means  of  collefting  and  condenfing  the* 
clouds  into  water  ;  which,  being  heavier  than  the  air, 
mud  neceffarily  fall  down  through  it  in  the  form  of 
rain.  The  reafon  why  it  falls  m  drops,  and  not  in 
large  quantities,  was  faid  to  be  th£  refiflance  of  the  air; 
whereby  being  broken,  and  divided  into  fmaller  and* 
fmaller  parts,  it  at  lad  arrives  to  us  in  fmall  drops.  But 
this  hypothefis  is  entirely  contrary  to  almod  all  the 
phenomena  :  for  the  weather,  when  coldeft,  that  is,  in 
the  time  of  fevere  fioft,  is  generally  the  mod  ferene ; 
the  mod  violent  rains  alfo  happen  where  there  is  little 
or  no  cold  to  condenfe  the  clouds  ;  and  the  drops  of 
rain,  indead  of  being  divided  into  fmaller  and  fmaller 
ones  as  they  approach  the  earth,  are  plainly  increafed 
in  fize  as  they  defeend. 
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Dr  Do-ham  accounted  /or  the-  precipitation  of  the  Inftead  of  gfintle  fliowers  continuing  for  a  confiderable 
drops  of  ram  from  the  veficula;  being  full  of  air,  and  length  of  time,  we  Ihould  have  the  mod  violent  water- 
meeting  with  an  air  colder  than  they  contained,  the  fpouts,  continuing  only  for  a  few  minutes,  or  perhaps 
air  tW  ..ro.  . « . feconds,  which,  inftead  of  refrefhing  the  earth,  would 
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air  they  contained  was  of  conference  contrafted  into 
a  fmaller  fpace ;  and  confequently  the  watery  fhell  ren¬ 
dered  thicker,  and  thus  fpecifically  heavier,  than  the 
Common  atmofphere.  But  it  has  been  fhown,  that 
the  veficulae,  if  fuch  they  are,  of  vapour,  are  not  fill¬ 
ed  with  air,  but  with  fire,  or  heat ;  and  confequent¬ 
ly,  till  they  part  with  this  latent  heat,  the  Vapour  can¬ 
not  be  coridenfed  § .  Now,  cold  is  not  always  fuificient 
to  effeft  this,  fince  in  the  moil  fevere  frofts  the  air  is 
very  often  ferene,  and  parts  with  little  or  none  of  its  va¬ 
pour  for  a  very  confiderable  time.  Neither  can  we  admit 
the~winds  to  have  any  confiderable  agency  in  this  mat¬ 
ter,  fince  we  find  that  blowing  upon  vapour  is  fo  far 
from,  condenfmg  it;  that  it  unites  it  more  clofely  with 
the  air,  .and  wind  is  found  to  be  a  great  promoter  of 
evaporation. 

According  to  Rohault,  the  great  caufe  of  rain  is  the 
heat  of  the  air  ;  which,  after  continuing  for  fome  time 
near  the  earth*  is  raifed  on  high  by  a  wind,  and  there 
thawing  the  fnowy  villi  or  flocks  of  half-frozen  veli- 
culae,  reduces  them  to  drops  ;  which,  coalefcing,  de- 
feend.  Here,  however,  we  ought  to  be  informed  by 
what  means  thefe  veficulae  are  fufpended  in  their  half- 
frozen  date  ;  fince  the  thawing  of  them  can  make  but 
little  difference  in  their  fpecific  gravity,  and  it  is  cer¬ 
tain  that  they  afeended  through  the  air  not  in  a  fro¬ 
zen  but  in  an  aqueous  ftate. 

Dr  Clarke  and  others  aferibe  this  defent  of  the  rain 
rather  to  an  alteration  of  the  atmofphere  than  of  the 
veficulae  ;  and  fuppofe  it  to  arife  from  a  diminution  of 
the  elaftfc  force  of  the  air.  This  elafticity,  which, 
they  fay,  depends  chiefly  or  wholly  upon  terrene  ex¬ 
halations,  being  weakened,  the  atmofphere  finks  un¬ 
der  its  burden,  and  the  clouds  fall.  Now,  the  little 
veficles  being  once  upon  the  defent,  will  continue  there¬ 
in,  nottoithftanding  the  increafe  of  refiftance  they 
every  moment  meet  with.  For,  as  they  all  tend  to  the 
centre  of  the  earth,  the  farther  they  fall,  the  more 
coalitions  they  will  make  ;  and  the  more  coalitions, 
the  more  matter  will  there  be  under  the  fame  fur- 
face  ;  the  furface  increafing  only  as  the  fquares,  but 
the  folidity  as  the  cubes  ;  and  the  more  matter  under 
the  fame  furface,  the  lefs  refiftance  will  there  be  to  the 
fame  matter.  Thus,  if  the  cold,  wind,  &c.  aft  early 
enough  to  precipitate  the  afending  veficles  before  they 


are  arrived  at  any  confiderable  height,  the  coalitions 
being  but  few,  the  drops  will  be  proportion  ably  fmall ; 
and  thus  is  formed  a  dew.  If  the  vapours  be  more  co¬ 
pious,  and  rife  a  little  higher,  we  have  a  mill  or  fog. 
A  little  higher  ftill,  and  they  produce  a  fmall  tain  ;  if 
they  neither  meet  with  cold  nor  wind,  they  form  a 
heavy  thick  dark  Iky.  This  hypothefis  is  equally  un- 
fatisfaftory  with  the  others  ;  for,  granting  that  the  de¬ 
feat  and  condenfation  of  the  vapours  are  owing  to  a  di¬ 
minution  of  the  atmofphere’s  elafticity,  by  what  is  this 
diminution  occafioned?  To  fay  that  it  is  owing  to  ter¬ 
rene  exhalations,  is  only  folving  one  difficulty  by  ano¬ 
ther  ;  fince  we  are  totally  unacquainted  both  with  the 
nature  and  operation  of  thefe  exhalations.  Befides, 
let  us  fuppofe  the  caufe  to  be  what  it  will,  if  it  afts 
equally  and  at  once  upon  all  the  vapour  in  the  air,  then 
all  that  vapour  muft  be  precipitated  at  once  ;  and  thus, 


drown  and  lay  waftc  every  thing  before  them. 

Since  philofophers  have  admitted  the  eleftric  fluid 
to  fuch  a  large  (hare  in  the  operations  of  nature,  al- 
moft  all  the  natural  phenomena  have  been  accounted 
for  by  the  aftion  of  that  fluid  ;  and  rain,  among  others, 
has  been  reckoned  an  effeft  of  eleftricity.  But  this 
word,  unlefs  it  is  explained,  makes  us  no  wifer  than 
we  were  before  ;  the  phenomena  of  artificial  eleftricity 
having  been  explained  on  principles  which  could  fcarcc 
apply  in  any  degree  to  the  eleftricity  of  nature  ;  and 
therefore  all  the  folution  we  can  obtain  of  the  natural 
appearances  of  which  we  fpeak,  comes  to  this,  that  rain 
is  occafioned  by  a  moderate  electrification,  hail  and  fnow 
by  one  more  violent,  and  thunder  by  the  moft  violent 
of  all  ;  but  in  what  manner  this  eleftrification  is  occa- 
fiohed,  hath  not  yet  been  explained.  Throughout  the 
various  parts  of  this  work  where  eleftricity  hath  been 
occafionally  mentioned,  the  principles  of  artificial  elec- 
tricity  |J ,  laid  down  in  the  treatife  appropriated  to  that  |J  See  Ete<r-$ 
fubjeft,  have  been  applied  to  the  folution  of  the  pheno  n® 

mena  of  nature  ;  thofe  which  are  neceffary  to  be  attend-  ^OI>  zl(>* 
ed  to  here  are  the  following  : 

i.  The  eleftric  fluid  and  folar  light  are  the  fame 
fubftance  in  two  different  modifications. 

•2.  Eleftricity  is  the  motion  of  the  fluid  when  running, 
or  attempting  to  run,  in  a  continued  itream  from  one 
place  to  another  :  heat  is  vyhen  the  fluid  has  no  ten¬ 
dency  but  to  vibrate  outwards  and  inwards  to  and  from 
a  centre  ;  or  at  leaft  when  its  ftregtns  converge  to  a 
point  or  focus. 

3.  1  he  fluid  afting  as  eleftricity,  like  water,  or  any 
other  fluid,  always  tends  to  the  place,  where  there  is 
leaft  refiftance. 

On  thefe  three  principles  may  the  phenomena  of  at- 
mofpherical  eleftricity,  and  the  defeent  of  rain  by  its 
means,  be  explained  as  follows  : 

1.  The  light  or  heat  of  the  fun,  afting  in  that  pe¬ 
culiar  manner  whi  h  we  •  call  heat,  unites  itfelf  with 
the.  moifture  of  the  earth,  and  forms  it  into  vapour, 
which  thus  becomes  fpecifically  lighter  than  air,  and 
of . confequence  afeends  in  the  atmofphere  to  a  certain* 
height. 

2.  Befides  the  quantity  of  light  which  is  thus  uni¬ 
ted  to  the  water,  and  forms  it  into  vapour,  a  very  con- 
iiderable  quantity  enters  the  earth,  where  it  affumes 
the  nature  of  eleftric  fluid. 

3.  As  the  earth  is  always  full  of  that  fluid,  every  ' 
quantity  which  enters  muft  difplace  ah  equal  quantity 
which  is  already  there. 

4.  This  quantity  which  is  difplaced  muft  efcape  ei¬ 
ther  at  a  diltance  from  the  place  where  the  other  en¬ 
ters,  or  very  near  it. 

5.  At  whatever  place  a  quantity  of  eleftric  matter 
efcapes,  it  muft  eleftrify  the  air  above  that  place 
where  it  has  efcaped  ;  and  as  a  confiderable  quantity 
of  light  muft  always  be  reflefted  from  the  earth  into 
the  atmofphere,  where  it  does  not  combine  with  the 
aqueous  vapour,  we  have  thence  another  fource  of 
eleftricity  to  the  air ;  as  this  quantity  muft  undoubt¬ 
edly  affume  the  aftion  of  eleftric  fluid,  efpecially  af- 
tir  the  aftion  of  the  fun  has  ceaied.  Hence  the  rea- 
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fon  why  in  ferene  weather  the  atmofpherical  electricity 
is  always  drongeft,  and  rather  more  fo  in  the  night  than 
in  the  day. 

6.  From  thefe  confiderations,  we  fee  an  evident  rea¬ 
fon  why  there  mud  commonly  be  a  difference  between 
the  eledricity  of  the  earth  and  that  of  the  atmo- 
fphere,  excepting  when  an  earthquake  is  about  to  en- 
fue.  The  confcquence  of  this  mull  be,  that  as  the 
adion  of  the  folar  light  continues  to  bring  down  the 
eledric  matter,  and  the  earth  continues  to  difeharge  an 
equal  quantity  of  it  into  the  atmofphere,  fome  part  of 
the  atmofphere  mull  at  lall  become  overloaded  with  it, 
and  attempt  to  throw  it  back  into  the  earth.  1  his 
attempt  will  be  vain,  until  a  vent  is  found  for  the  elec¬ 
tricity  at  fome  other  place  ;  and  as.  foon  as  this  hap¬ 
pens,  the  eledrified  atmofphere  begins  to  throw  olf  its 
fuperfluous  eledricity,  and  the  earth  to  receive  it.  As 
the  atmofphere  itfelf  is  a  bad  condudor,  and  the  more, 
fo  the  drier  it  is,  the  eledric  matter .  attacks  the  final! 
aqueous  particles  which  are  detained  in  it  by  means,  of 
the  latent  heat.  Thefe  being  unable  to  bear  the  im¬ 
petus  of  the  fluid,  throw  out  their  latent  heat,  which 
eafily  efcapes,  and  thus  makes  a  kind  of  vacuum  in 
the  eledrified  part  of  the  atmofphere.  The  confe- 
quences  of  this  are,  that  the  aqueous  particles  bemg 
driven  together  in  large  quantity,  at  lall  become  vi¬ 
able,  and  the  jfky  is  covered  with  clouds  ;  at  .  the  fame 
time  a  wind  blows  againll  thefe  clouds,  and,  if  there  is 
no  refillance  in  the  atmofphere,  will  drive  them  away. 

7.  But  if  the  atmofphere  all  round  the  cloud  is  ex¬ 
ceedingly  eledrified,  and  the  earth  is.in  no  condition 
to  receive  the  fuperfluous  fluid  excepting  in  that  place 
which  is  diredly  under  the  cloud,  then  the  whole  elec¬ 
tricity  of  the  atmofphere  for  a  vail  way  round  will  tend 
to  that  part  only,  and  the  cloud  will  be  eledrified  to 
an  extreme  degree.  A  wind  will  now  blow  agamll  the 
cloud  from  all  quarters,  more  and  more  of  the  vapour 
will  be  extricated  from  the  air  by  the  eledric  matter, 
and  the  cloud  will  become  darker  and  thicker,  at  the 
fame  time  that  it  is  in  a  manner  dationary,  as-  being  ad- 
ed  upon  by  oppofite  winds  ;  though  its  fiz.e  is  enlarged 
with  great  rapidity  by  the  continual  fupplies  of  vapour 
brought  by  the  winds. 

8.  The  vapours  which  were  formeily  fufpended  m- 
viflbly  by  means  of  the  latent  heat  arc  now  fufpended 
vifibly  by  the  eledric  fluid,  which  will  not  let  them, 
fall  to  the  earth,  until  it  is  in  a  condition  to  re¬ 
ceive  the  eledric  matter  defeending  with  the  rain.-- 
It  is  eafy  to  fee,  however,  that  thus  every  thing,  is 
prepared  for  a  violent  llorm  of  thunder  and  lightning 
as  well  as  rain.  The  furface  of  the  earth  becomes 
eledrified  from  the  atmofphere  :  but  when  this  has  con¬ 
tinued  for  fome  time,  a  zone  of  earth  confiderably  be- 
low  the  furface.  acquires  an  eledricity  oppofite  to  that 
of  the  clouds  and  atmofphere  ;  of  confequence  the  elec¬ 
tricity  in  the  cloud  being  violently  preffed  on  all  fides, 
will  at  lall  burd  out  towards  that  zone  where  the  re¬ 
finance  is  leaf l,  as  explained  under  the  article  Light¬ 
ing. — The  vapours  now  having  loll  that  which  fup- 
ported  them,  will  fall  down  in  rain,  if  there  is  not  a 
fuflicient  quantity  of  eledric  matter  to  keep  them  m 
the  fame  Hate  in  which  they  were  before  :.  but  if  this 
happens' to  be  the  cafe,  the  cloud  will  inftantly  be 
charged  again,  while  little  or  no  rain  will,  fall;  and 
hence  very  violent  thunder  fometiraes  takes  place  with- 
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out  any  rain  at  all,  or  fuch  as  is  quite  inconfiderable  in 
quantity. 

9.  When  the  eledricity  is  lefs  violent,  the  rain  will 
defeend  in  vail  quantity,  efpecially  after  every  flalh  of 
lightning ;  and  great  quantities  of  eledric  matter  will 
thus  be  conveyed  to  the  earth,  infomuch  that  fometimes 
the  drops  have  been  obferved  to  Ihine  as  if  they  were 
on  fire,  which  has  given  occafion  to  the  reports  of  fiery 
rain  having  fallen  on  certain  occalions.  If  the  quantity 
of  eledric  matter  is  fmaller, '  fo  that  the  rain  can  con¬ 
vey  it  all  gradually  to  the  ground,  there  will  be  rain 
without  any  thunder  ;  and  the  greater  the  quantity  of 
eledricity  the  more  violent  will  be  the  rain. 

From  this  account  of  the  caufes  of  rain,  we  may 
fee  the  reafon  why  in  warm  climates  the  rains  are 
exceflive,  and  for  the  mofl  part  accompanied  with  thun¬ 
der  ;  for  there  the  eledricity  of  the  atmofphere  is  im- 
menfely  greater  than  it  is  with  11s..  We  ma^  alfo  fee 
why  in  certain  places,  according  to  the  iituation  of 
mountains,  feas,  &c.  the  rains  will  be  greater  than  in 
others,  and  likewife  why  fome  parts  of  the  world  are 
exempted  from  rain  altogether  ;  but  as  a  particular  dif- 
cuffion  of  thefe  would  neceffarily  include  an  explana¬ 
tion  of  the  caufes  and  phenomena  of  Thunder,  we 
fliall  for  this  reafon  refer  the  whole  to  be  treated  of  un¬ 
der  that  article., 

Whether  this  theory  be  juft,  however,  it  would  be  too 
affuming  in.us  to  fay.  It  mayadmit  of  difpute,  for  we  mull 
grant  that  in  the  very  bed  fyllems,  though  an  occur¬ 
rence  fo  frequent,  the  theory  of  rain  is  but  very  imper. 
fedly  underllood.  Dr  James  Hutton,  Fellow  of  the 
Royal  Society  of  Edinburgh,  whofe  fpeculations  are 
always  ingenious,  though  generally  extraordinary,  and 
much  out  of  the  common  way,  gives  us  a  new  theory, 
of  rain  in  the  firll  volume  of  the  Tranfadions.  of  that 
fociety.  It  is  well  known  that  atmofpheric  air  is  ca¬ 
pable  of  diffolving,.  with  a  certain  degree  of  heat,  a  gi¬ 
ven  quantity  of  water.  The  Dodor  afeertains  the  ra¬ 
tio  of  the  diffolving  power  of  air,  in  relation  ^to  water,, 
in  differed  degrees  of  heat  ;  and  (hows,  that  by  mixing, 
a  portion  of  tranfparent  humid  warm  air  with  a  portion 
of  cold  air,  the  mixture  becomes  opake,  and  part  of  the 
water  will  be  precipitated  ;  or,  in  other  words,  the  va¬ 
pour  will  be  condenfed  into  rain.  The  ratio  which  he 
Hates,  however,  does  not  appear  to  us  to  be  fupported 
by  experience.  Whether  the  eledricity  of  the  air 
changes  in  confequence  of  its  depofiting  the  water  dif- 
folved  in  it,  or  the  change  is  a  caufe  of  this  depofition* 
mud  remain  uncertain  ;  "but,  in  either  view,  there  mud 
be  an  agent  different  from  heat  and  cold,  fince  the 
changes  in  thefe  refpeds  do  not  in  other  operations 
change  the  date  of  eledricity.  Dr  Hutton  fuppofea 
that  heat  and  folution  do  not  increafe  by  equal  incre¬ 
ments  ;  but  that,  in  reality,  if  heat  be  fuppofed  to  in, 
creafe  by  equal  increments  along  a  draight  line,  folution 
will  be  expreffed  by  ordinates  to  a  curve  whofe  convex 
fide  is  turned  towards  that  line.  That  the  power  of 
folution  is  not  increafed  in  the 'fame  ratio  with  heat,,  is, 
however,  hypothetical,  except  when  we  rife  pretty  high 
in  the  fcale,  when  its  proportional  increafe  is  a  little 
doubtful ;  and  it  is  not,  in  this  paper,  fupported  by  ex, 
periment.  The  condenfation  of  the  breath  in  air  is  not 
an  obfervation  in  point,  except  in  air  already  faturated 
with  vapour.  It  can  amount,  in  any  view,  to  no  more 

ihm  this,  that  to' render  it  vifible,  the  heat  znud.be  di.- 

jnmilhed 


Ralir. 


R  ^  I  [  781  ]  R  A  I 


rainiflied  m  a  greater  proportion  than  can  be  compen- 
fated  by  the  power  of  folution  in  the  body  of  air,  in 
which  the  portion  expired  is  at  firft  imn-eyfed.  To  ex¬ 
plain  rain  from  this  caufe,  we  muft  always  fuppofe  a 
conftant  diminution  of  heat  to  take  place  at  the  mo¬ 
ment  of  the  condenfation  of  the  vapour  ;  butk  we  actu¬ 
ally  find  that  the  change  from  a  Hate  of  vapour  to  the 
fluid  ftate  is  attended  with  heat  ;  fo  that  rain  muft  at 
once  oppofe  its  own  caufe,  and  continued  rains,  would 
be  impoffible,  without  calling  in  the  aid  of  other  caufes. 
From  his  own  fyftem,  Dr  Hutton  endeavours  to  ex¬ 
plain  the  regular  and  irregular  fcafons  of  rain,  either 
refpeCting  the  generality  of  its  appearance,  or  the  re¬ 
gularity  of  its  return  Arid  to  obviate  the  apparent  ex¬ 
ceptions  of  the  theory,  from  the  generality  of  rain, 
he  explains  the  proportional  quantities  of  rain,  and 
adds  a  comparative  eftiinate  of  climates,  in  relation  to 
•rain,  with  the  meteorological  obfervations  made  in  our 
own  climate.  As  his  principle  is  at  lead:  inefficient, 
and  we  think  erroneous,  it  would  be  ufelefs,  even  were 
this  a  proper  place  for  it,  to  purfue  thefe  various  bran¬ 
ches,  which  mull  partake  of  the  errors  of  the  fyllem. 
In  thefe  branches  we  ought  to  obferve,  that  there  are 
feveral  juft  obfervations,  mixrd  with  errors,  becaufe  eva¬ 
poration  and  condenfation  muft  at  laft  be  the  great  ba¬ 
ils  of  every  theory  ;  the  miftakes  arife  from  not  being 
aware  of  all  the  caufes,  and  mifreprefenting  the  opera¬ 
tion  of  thofe  which  do  exift. 

In  a  work  entitled  Thoughts  011  Meteorology,  Vo¬ 
lume  II.  M.  de  Luc  copfiders  very  particularly  the 
grand  phenomenon  of  rain,  and  the  numerous  circnm- 
llances  connected  with  it.  He  examines  the  feveral  hy- 
pothefes  with  confiderable  care  ;  but  thinks  them,  even  if 
admiffible,  utterly  infufficient  to  account  for  the  forma¬ 
tion  of  rain.  The  grand  queftion^in  this  inquiry  is, 
What  becomes  of  the  water  that  rifes  in  vapour  into  the 
atmofphere?  or  what  ftate  it  fubfifts  in  there,  between 
the  time  of  its  evaporation  and  its  falling  down  again 
in  rain  ?  If  it  continues  in  the  ftate  of  watery  vapour, 
or  fuch  as  is  the  immediate  produCl  of  evaporation,  it 
muft  poffefs  the  diftinClive  chara&ers  cffential  to  that 
riu’d  :  it  muft  make  the  hygrometer  move  towards  hu¬ 
midity,  in  proportion  as  the  vapour  is  moTe  or  lef& 
abundant  in  the  air  :  on  a  diminution  of  heat,  the  hu¬ 
midity,  as  fhown  by  the  hygrometer,  muft  increafe;  and 
on  an  increafe  of  the  heat  the  humidity  muft  diminifn  ; 
and  the  introduction  of  other  liygrofcopic  fubftances, 
drier  than  the  air,  muft  have  the  fame  effeCt  as  an  aug¬ 
mentation  of  heat.  Thefe  are  the  properties  of  watery 
vapour,  on  every  hypothecs  of  evaporation  ;  and  there¬ 
fore  all  the  water  that  exifts  in  the  atmofphere  without 
poffeffing  tliefe  properties,  is  no  longer  vapour,  but 
muft  have  changed  its  nature.  M.  de  Luc  fhows,  that 
the  water  which  forms  rain,  though  it  has  ever  been 
confidered  and  reafoned  upon  as  producing  humidity, 
does  not  poftefs  thefe  properties,  and  muft  therefore 
have  palled  into  another  ftate.  See  a  full  account  of  his 
reafoning,  and  the  fteps  by  which  he  proceeded,  in  the 
article  Meteorology,  n°  7,  &c.  Ashe  thinks  that  the 
vapour  paffes  into  an  invilible  ftate  in  the  interval  be¬ 
tween  evaporation  and  its  falling  again  in  rain,  and  that 
in  that  ftate  it  is  not  fcnfible  to  the  hygrometer,  he. 
coiiiiders  the  laws  of  liygrology  as  infufficient  for  ex¬ 
plaining  the  formation  of  rain  ;  but  he  does  not  pre- 
tend  to  have  difeovered  thejmmediatc  caufe  of  the  for- 
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mat  ion  of  clouds  and  rain.  If  it  is  not  in  the  Imme¬ 
diate  product  of  evaporation  that  rain  has  its  fource  > 
if  the  vapours  change  their  nature  in  the  atmofphere* 
fo  as  no  longer  to  be  fenhble  to  the  hygrometer,  or  to 
the  eye  ;  if  they  do  not  become  vapour  again  till  clouds 
appear ;  and  if,  when  the  clouds  are  formed,  no  altera¬ 
tion  is  perceived  in  the  quality  of  the  air— we  muft  ac¬ 
knowledge  it  to  be  very  probable,  that  the  interme¬ 
diate  ftate  of  vapour  is  no  other  than  air — and  that  the 
clouds  do  not  proceed  from  any  diftinCl  fluid  contained 
in  the  atmofphere,  but  from  a  decompofition  of  a  part 
of  the  air  itfelf,  perfectly  fimilar  to  the  reft. 

It  appears,  to  us  at  leaft,  that  M.  de  Luc’s  mode  of 
reafoning  on  this  fubjeCf  agrees  better  with  the  phe¬ 
nomena  than  Dr  Hutton’s.  The  DoCtor,  however, 
thinks  differently,  and  publilhed  anfwers  to  the  objec¬ 
tions  of  M.  de  Luc  with  regard  to  his  theory  of  rain  ; 
to^  which  M.  de  Luc  replied  in  a  letter  which  was 
printed  in  the  Appendix  to  the  81  ft  volume  of  the 
Monthly  Review  ;  but  it  would  extend  our  article  be¬ 
yond  its  due  bounds,  to  give  a  view  of  this  controver¬ 
sy.  See  Vapour,  Water,  Weather,  and  Wind. 

As  to  the  general  quantity  of  rain  that  falls,  and  its 
proportion  in  feveral  places  at  the  fame  time,  and  in 
the  fame  place  at  feveral  times,  we  have  many  obferva¬ 
tions,  journals,  &c  in  the  Memoirs  of  the  French  A- 
cademy,  the  Philofophical  Tranfa&ions,  &c.  Upon 
meafuring,  then,  the  rain  falling  yearly,  its  depth,  at 
a  medium,  and  its  proportion  in  feveral  places,  is  found' 
as  in  the  following  table  :  Inches, 

At  Townley,  in  Lancafhire,  obferved  by  Mr 

Townley  -  -  42* 

Upminfter,  in  Effex,  by  Dr  Derham  -  19  J 

Zurich,  in  Swifferland,  by  Dr  Scheuchzer  32^ 
Pifa,  in  Italy,  by  Dr  Mich.  Ang.  Tilli  •  43 £ 

Paris,  in  France,  by  M.  de  la  Hire  ~  19 

Lifle,  in  Flanders,  by  M.  de  Vauban  -  24 


At  Upminfter. 

At  Paris. 

1700 

19  Inch. 

•°3 

21  Inch. 

•37 

1701 

18 

.69 

27 

•77 

1702 

20 

•38 

*7 

•45 

J7°3 

23 

•99 

18 

•5i 

1704 

1 5 

.80 

21 

.20 

1705 

1 6 

•93 

*4 

.82 

From  the  Meteorological  Journal  of  the  Royal  Socie-5 
ty,  kept  by  order  of  the  prefident  and  council,  it  ap¬ 
pears  that  the  whole  quantity  of  rain  at  London,  in 
each  of  the  years  fpecified  below,  was  as  folio ws9 
viz.  Inches. 


1774 

26 

.328 

J77? 

24 

.083 

1776 

20 

•354 

1777  '  - 

25 

•37i< 

1778 

20 

.772 

1779 

26 

-  -785^ 

1780 

*7 

■3 1 3 

The  quantity  of  rain  in  the  four 

following  year: 

don  was, 

Inches.  . 

In  1789 

21 

.976 

1790 

16 

.052 

1791 

*5 

•3IQ 

I.792 

*9 

.489 

Prc? 
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'  Proportion  of  the  Rain  of  the  federal  Seafons  to  one  another . 


(Depth  at 


Inch. 

6 


Depth  at; 
U pm  inf. 
Inch. 


•4T 

.28 

.65 

.25 

•33 

.90 


Dcpthat 

Zurich. 

Inch. 


2  .88 
O  .46 
2  .03 
.0  .96 
2  .02 
2  .32 


21  .82110  .67 


.64 

.65 

•5 1 
.69 

•91 

•91 


1708 

J^y 

'Aug. 

Sept. 

|oa.j 

Nov.  j 

Dec. 


Depdiat  Depth  at 
Uprninf 
Inch. 


L’ifa. 
Inch, 
o  .pc 

.27 

.2  i 
•33 
•l3 
.00 


Half 

I7-3*  year  I4*‘94 


.11 

•94 

.46 

•23 

.86 

•97 


Depth  at 
Zurich. 
Inch. 
50 


.15 

.02 

•44 

.62 

.62 


8  .57  -35 


1708 

Tan. 

Feb. 

Mar.  j 
April 
May 
June 

Half 
Year 

£ee  Philofophical  Tranfadions  abridged,  vol.  iv.  p.  ii. 
p.  81,  &c.  and  alfo  Meteorological  Journal  of  the  Royal 
Society,  publilhed  annually  in  the  Philofophical  Tranf- 

adions.  . 

As  to  the  ufe  of  rain,  we  may  obferve,  that  it  moi- 
ftens  and  foftens  the  earth,  and  thus  fits  it  for  affording 
nourifhment  to  plants  ;  by  falling  on  high  mountains,  it 
carries  down  with  it  many  particles  of  loofe  earth,  which 
ferve  to  fertilize  the  furrounding  valleys,  and  purifies 
the  air  from  noxious  exhalations,  which  tend  in  their 
return  to  the  earth  to  meliorate  the  foil ;  it  moderates 
the  heat  of  the  air;  and  is  one  means  of  fupplymg  foun¬ 
tains  and  rivers.  However,  vehement  rains  in  many 
countries  are  found  to  be  attended  with  barrenness  and 
poornefs  of  the  lands,  and  mifearriage  of  the  crops  in  the 
fucceeding  year  :  and  the  reafon  is  plain  ;  for  thefe  ex- 
ceffive  florms  wafh  away  the  fine  mould  into  the  rivers, 
which  carry  it  into  the  fea,  and  it  is  a  long  time  before 
the  Jand  recovers  itfelf  again.  The  remedy  to  the  fa¬ 
mine,  which  jfome  countries  are  fubjed  to  from  this  fort 
of  fnifchief,  is  the  planting  large  orchards  and  gropes 
of  fuch  trees  as  bear  efculent  fruit  5  for  it  is  an  old  ob- 
fervation,  that  in  years,  when  grain  fucceeds  worfl, 
thefe  trees  produce  mofl  fruit  of  all.  It  may  partly  be 
owing  to  the  thorough  moiHening  of  the  earth,  as  deep 
as  their  roots  go  by  thefe  rains,  and  partly  to  their 
trunks  flopping  part  of  the  light  mould  carried  down 
by  the  rains,  and  by  this  means  furnifhing  themfelves 
with  a  coat  of  new  earth. 

Preternatural  Rains.  We  have  numerous  accounts, 
in  the  hiflorians  of  our  own  as  well  as  other  countries, 
of  preternatural  rains  ;  fuch  as  the  raining  of  Hones,  of 
-dull,  of  blood,  nay,  and  of  living  animals,  as  young  frogs, 
and  the  like.  We  are  not  to  doubt  the  truth  of  what 
ihofe  who  are  authors  of  veracity  and  credit  relate  to 
us  of  this  kind,  fo  far  as  to  fuppofe  tliat  the  falling  of 
llones  and  duH  never  happened  ;  the  whole  miflake  is, 
the  fuppofing  them  to  have  fallen  from  the  clouds  :  l)ut 
as  to  the  blood  and  frogs,  it  is  very  certain  that  they 
never  fell  at  all,  but  the  opinion  has  been  a  mere  decep¬ 
tion  of  the  eyes.  Men  are  extremely  fond  of  the  mar¬ 
vellous  in  their  relations  ;  but  the  judicious  reader  is  to 
examine  Hridly  whatever  is  reported  of  this  kind,  and 
is  not  to  fuffer  himfelf  to  be  deceived. 

There  are  two  natural  methods  by  which  quantities 
.of  Hones  and  dull  may  fall  in  certain  places,  without 
their  having  been  generated  in  the  clouds  or  fallen  as 
rain.  The  one  is  by  means  of  hurricanes  :  the  wind, 
which  we  frequently  fee  tearing  off  the  tiles  of  houfes, 
and  carrying  them  to  conflderable  diilances,  being  equal¬ 
ly  able  to  take  up  a  quantity  of  Hones,  and  drop  them 
again  at  fome  other  place.  But  the  other,  which  is  much 
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the  moH  powerful,  and  prtfbably  the  moft  ufual  way,  Rato, 
is  for  the  eruptions  of  volcanoes  and  burning  mountains 
to  tofs  up,  aslhey  frequently  do,  a  vaH  quantity  of 
Hones,  afhes,  and  cinders,  to  an  immenfe  height  in  the 
air :  and  thefe,  being  hurried  away  by  the  hurricanes 
and  impetuous  winds  which  ufually  accompany  tliofe 
eruptions,  and  being  in  themfelves  much  lighter  than 
common  Hones,  as  being  half  calcined,  may  ealily  be 
thus  carried  to  vaH  diHances ;  and  there  falling  in  pla-  \ 
ces  where  the  inhabitants  know  nothing  of  the  occalion, 
they  cannot  but  be  fuppofed  by  the  vulgar  to  fall  on 
them  from  the  clouds.  It  is  well  known,  that,  in  the 
great  eruptions  of  ./Etna  and  Vefuvius,  (bowers  of  afhes, 
dufl,  and  fmall  cinders,  have  been  feen  to  obfeure  the 
air,  and  overfpread  the  furface  of  the  fea  for  a  great 
way,  and  cover  the  decks  of  (hips  ;  and  this  at  fuch  a 
diHance,  as  it  fhould  appear  fcarce  conceivable  that  they 
fhould  have  been  carried  to  :  and  probably,  if  the  ac¬ 
counts  of  all  the  (howers  of  thefe  fubHances  mentioned 
by  authors  be  colleded,  they  will  all  be  found  to  have 
fallen  within  fuch  diHances  of  volcanoes  ;  and  if  com¬ 
pared  as  to  the  time  of  their  falling,  will  be  found  to 
correfpond  in  that  alfo  with  the  eruptions  of  thofe 
mountains.  We  have  known  inflancesof  the  afhes  from 
Vefuvius  having  been  carried  thirty,  nay,  forty  leagues, 
and  peculiar  accidents  may  have  carried  them  yet  far¬ 
ther.  It  is  not  to  be  fuppofed  that  thefe  (bowers  of 
Hones  and  duH  fall  for  a  continuance  in  the  manner  of 
(howers  of  rain,  or  that  the  fragments  or  pieces  are  as 
frequent  as  drops  of  water  ;  it  is  fufficient  that  a  num¬ 
ber  of  Hones,  or  a  quantity  of  duH,  fall  at  once  on  at 
place,  where  the  inhabitants  can  have  no  knowledge  of  * 
the  part  from  whence  they  came,  and  the  vulgar  will 
not  doubt  their  dropping  from  the  clouds.  Nay,  in 
the  canton  of  Berne  in  Swifferland,  the  inhabitants  ac¬ 
counted  it  a  miracle  that  it  rained  earth  and  fulphur  up¬ 
on  tlieih  at  a  time  that  a  fmall  volcano  testified  them ; 
and  even  while  the  wind  was  fo  boiHerous,  and  hurri¬ 
canes  fo  frequent,  that  they  faw  almoH  every  moment 
the  duH,  fand,  and  little  Hones  torn  up  from  the  furface 
of  the  earth  in  whirlwinds,  and  carried  to  a  confiderable 
height  in  the  air,  they  never  confidered  that  both  the 
fulphur  thrown  up  by  the  volcano,  and  the  duH,  &c. 
carried  from  their  feet  mufl  fall  foon  after  fome  where. 

It  is  very  certain  that  in  fome  of  the  terrible  llorms  of 
large  hail,  where  the  hail-Hones  have  been  of  many 
inches  round,  on  breaking  them  there  have  been 
fo-und  what  people  have  called  Jlones  in  their  middle;  but 
thefe  obfervers  needed  only  to  have  waited  the  diffolving 
of  one  of  thefe  hail-Hones,  to  have  feen  the  Hone  in  its 
centre  difunite  alfo,  it  being  only  formed  of  the  parti¬ 
cles  of  loofe  earthy  matter,  which  the  water,  exhaled  by 
the  fun’s  heat,  had  taken  up  In  extremely  fmall  mole- 
culae  with  it  ;  and  this  only  having  ferved  to  give  an 
opake  hue  to  the  inner  part  of  the  congelation,  to  which 
the  freezing  of  the  water  alone  gave  the  apparent  hard- 
nefs  of  Hone. 

The  raining  of  blood  has  been  ever  accounted  a  more 
terrible  fight  and  a  more  fatal  omen  than  the  other  pre¬ 
ternatural  rains  already  mentioned.  It  is  very  certain 
that  nature  forms  blood  nowhere  but  in  the  veffels  of 
animals;  and  therefore  (bowers  of  it  from  the  clouds  are 
by  no  means  to  be  credited.  Thofe  who  fuppofe  that 
what  has  been  taken  for  blood  has  been  adually  feen 
Tailing  through  the  air,  have  had  recourfe  to  flying  in- 
feds  for  its  origin,  and  fuppofe  it  the  eggs  or  dung  of 
6  certain 
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certain  butterflies  difcliarged  from  them  a3  they  were 
high  up  in  the  air.  But  it  feems  a  very  .wild  conjee* 
ture,  as  we  know  of  no  butterfly  wliofe  excrements  or 
eggs  are  of  fuch  a  colour,  or  whofe  abode  is  fo  high, 
or  their  flocks  fo  numerous,  as  to  be  the  occaflon  of 
this. 

It  is  molt  probable  that  thefe  bloody  waters  were 
never  feen  falling  ;  but  that  people  feeing  the  {landing 
waters  blood- coloured,  were  aflured,  from  their  not 
knowing  how  it  fhonld  elfe  happen,  that  it  had  rained 
blood  into  them.  A  very  memorable  inflance  of  this 
there  was  at  the  Hague  in  the  year  1670.  Swammer¬ 
dam,  who  relates  .it,  tell#  us,  that  one  morning  the 
whole  town  was  in  an  uproar  on  finding  their  lakes  and 
ditches  full  of  blood,  as  they  thought  j  and  having  been 
certainly  full  of  water  the  night  before,  they  agreed  it 
muff  have  rained  blood  in  the  night ;  but  a  certain  phy- 
fician  went  down  to  one  of  the  canals,  and  taking  home 
a  quantity  of  this  blood-coloured  water,  he  examined  it 
by  the  microfcope,  and  found  that  the  water  was  water 
ftill,  and  had  not  at  all  changed  its  colour  ;  but  that  it 
was  full  of  prodigious  fwarms  of  fmall  red  animals,  all 
alive,  and  very  nimble  in  their  motions,  whofe  colour 
and  prodigious  number  gave  a  red  tinge  to  the  whole 
body  of  the  water  they  lived  in,  on  a  lefs  accurate  in- 
fpe&ion.  The  certainty  that  this  was  the  cafe,  did  not 
however  perfuade  the  Hollanders  to  part  with  the  mi¬ 
racle  ;  they  prudently  Concluded,  that  the  hidden  ap¬ 
pearance  of  fuch  a  number  of  animals  was  as  great  a 
prodigy  &s  the  raining  of  blood  would  have  been  ;  and 
are  aflured  to  this  day,  that  this  portent  foretold  the 
feene  of  war  and  deftru&ion  which  Louis  XIV.  after¬ 
wards  brought  into  that  country,  which  had  before  en¬ 
joyed  40  years  uninterrupted  peace. 

The  animals  which  thus  colour  the  water  of  lakes  and 
ponds  are  the  pulices  arborefeentes  of  Swammerdam,  or 
the  water- fleas  with  branched  horns.  Thefe  creatures 
are  of  a  reddifli-yellowor  flame  colour  :  they  live  about 
the  fides  of  ditches,  under  weeds,  and  among  the  mud  ; 
and  are  therefore  the  lefs  vifible,  except  at  a  certain 
time,  which  is  in  the  end  or  beginning  of  June  :  it  is  at 
this  time  that  thefe  little  animals  leave  their  recefles  to 
float  loofe  about  the  water,  to  meet  for  the  propagation 
©f  their  fpecies,  and  by  that  means  become  vifible  in 
the  colour  they  give  the  water.  This  is  vifible,  more 
or  lefs,  in  one  part  or  other  of  almoft  all  {landing  wa¬ 
ters  at  this  feafon  ;  and  it  is  always  at  this  feafon  that 
the.bloody  waters  have  alarmed  the  ignorant.  See  Pu- 
iex  Monoculus . 

The  raining  of  frogs  is  a  thing  not  lefs  wonderful  in 
the  accounts  of  authors  who  love  the  marvellous,  than 
thofe  of  blood  ©r  ft ones ;  and  this  is  fuppofed  to  hap¬ 
pen  fo  often,  that  there  are  multitudes  who  pretend  to 
have  been  eye-witnefles  of  it.  Thefe  rains  of  frogs  al¬ 
ways  happen  after  very  dry  feafons,  and  are  much  more 
frequent  in  the  hotter  countries  than  in  the  cold  ones. 

In  Italy  they  are  very  frequent ;  and  it  is  not  uncommon 
to  fee  the  ilreets  of  Rome  fwarming  both  with  youn^ 
frogs  and  toads  in  an  iqfiant  in  a  fhower  of  rain  ;  they 
hopping  everywhere  between  the  people’s  legs  as  they 
walk,  though  there  was  not  the  leaft  appearance  of 
them  before.  Nay,  they  have  been  feen  to  fall  through 
the  air  down  upon  the  pavements.  This  feems  a  ftrong 
circumftance  in  favour  of  their  being  rained  down  from 
the  clouds  ;  but,  when  ftri&ly  examined,  it  comes  to 
nothing  :  for  thefe  frogs  that  are  feen  to  fall,  are  al  ways 
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found  dead,  lamed,  or  bruifed  by  the  fall,  and  never  hop 
about  as  the  reft;  and  they  are  never  feen  to  fall,  except 
clofe  under  the  walls  of  houfes,  from  the  roofs  and  gutter 
of  which  they  have  accidentally  flipped  down.  Some 
people  who  love  to  add  to  ftrange  things  yet  llranger, 
affirm  that  they  have  had  the  young  frogs  fall  Into  their 
hats  in  the  midft  of  an  open  field  ;  but  this  is  idle,  and 
wholly  falfe. 

Others,  who  cannot  agree  to  their  falling  from  the 
clouds,  have  tried  to  folve  the  difficulty  of  their  fud- 
aen  appearance,  by  fuppoling  them  hatched  out  of  the 
egg,  or  fpawn,  by  thefe  rains.  Nay,  fome  have  fuppo- 
led  them  made  immediately  out  of  the  dull  :  but  there 
are  unanswerable  arguments  againft  all  thefe  fuppofi- 
tions.  Equivocal  generation,  or  the  fpontaneous  pro- 
dudtion  of  animals  out  of  dull,  is  now  wholly  exploded. 
1  he  fall  from  the  clouds  mull  deftroy  and  kill  thefe 
tender  and  foft-bodied  animals  :  and  they  cannot  be  at 
this  time  hatched  immediately  out  of  eggs  ;  becaufe  the 
young  frog  docs  not  make  its  appearance  from  the  e™ 
in  form,  but  lias  its  hinder  legs  enveloped  in  a  ikin,  and 
IS  what  we  call  a  tadpole;  and  the  young  frogs' are  at 
leaft  100  times  larger  at  the  time  of  their  appearance, 
than  the  egg'  from  which  they  fhould  be  hatched. 

It  is  beyond  a  doubt,  that  the  frogs  which  make  their 
appearance  at  this  time,  were  hatched  and  in  being  lomr 
belore^:  but  that  the  dry  feafons  had  injured  them,  and 
kept  them  fluggiflfly  in  holes  or  coverts  ;  and  that  all  the 
ram  does,  is  the  enlivening  them,  giving  them  new  fpirits, 
and  calling  them  forth  to  feek  new  habitations,  and  en- 
joy  the  element  they  were  deftined  in  great  part  to  live 
W.  Theophraftus,  the  greateft  of  all  the  naturalifts  of 
antiquity,  has  affirmed  the  fame  thing.  We  find  that 
the  error  of  fuppofing  thefe  creatures  to  fall  from  the 
clouds  was  as  early  as  that  author’s  time ;  and  alfo  that 
the  truth,  in  regard  to  their  appearance,  was  as  early 
known ;  though,  in  the  ages  fince,  authors  have  taken 
care  to  conceal  the  truth,  and  to  hand  down  to  us  the 
error.  We  find  this  venerable  fage,  in  a  fragment  of 
nis  on  the  generation  of  animals  which  appear  on  a  hid¬ 
den,  bantering  the  opinion,  and  afferting  that  they  were 
hatched  and  living  long  before.  The  world  owes,  how¬ 
ever,  to  the  accurate  Signior  Redi  the  great  proof  of 
this  truth,  which  Tneophraftus  only  has  affirmed  •  for 
this  gentleman,  diffeding  fome  of  thefe  new-appeariiifr 
nogs,  found  in  their  ftomachs  herbs  and  other  half-dS 
gelled  food  ;  and,  openly  ffiowing  this  to  his  credulous 
countrymen,  aiked  them  whether  they  thought  that  na¬ 
ture,  which  engendered,  according  to  their  opinion, 
thefe  animals  in  the  clouds,  had  alfo  been  fo  provident 
as  to  engender  grafs  there  for  their  food  and  nouriffi- 
ment  r 

lo  the  raining  of  frogs  we  ought  to  add  the  raining 
of  graj shoppers  and  locujis,  which  have  fometimes  ap^ 
peared  m  prodigious  numbers,  and  devoured  the  fruits 
of  the  eaith.  There  lias  not  been  the  lead  pretence  for 
the  luppofing  that  thefe  animals  defended  from  the 
clouds,  but  that  they  appeared  on  a  fudden  in  prodigi¬ 
ous  numbers.  1  he  naturalill,  who  knows  the  many  ac¬ 
cidents  attending  the  eggs  of  thefe  and  other  the  like 
animals,  cannot  but  know  that  fome  feafons  will  prove 
particularly  favourable  to  the  hatching  them,  and  the 
prodigious  number  of  eggs  that  many  infeds  lay  could 
not  but  every  year  bring  us  fuch  abundance  of  the  younoy 
were  they  not  liable  to  many  accidents,  and  had  not  pro¬ 
vident  nature  taken  care,  as  in  many  plants,  to  continue 
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Rain,  the  fpecies  by  a  very  numerous  flock  of  ie  .ds,  or  which' 
v~~  perhaps  not  one  in  500  need  take  root  in  order  "to  con- 
tinue  an-  equal  number  of  plants.  As  it  is  thus  alfo  m 
regard  to  infedls,  it  cannot  but  happen ,  that  if  a  favour- 
aide  feafon  encourage  the  hatching  of  all  thofe  eggs,  a 
very  fmall  number  of  which  alone  were  neceffary  to 
continue  the  fpecies,  we  mud,  in  fuch  feafons,  have  a 
proportionate  abundance  of  them.  There  appeared  a- 
bout  50  years  ago,  in  London,  fuch  a  prodigious  fvvarm 
©f  the  little  beetle  we  call  the  lady-cow ,  that  the  very 
pods  in  the  dreets  were  everywhere  covered  with  them. 

But  thanks  to  the  progrefs  of  pliilofophy  among  us,  we 
had  no  body  to  affert  that  it  rained  cow-ladies,  but  con¬ 
tented  ourfelves  with  faying  that  it  had  been  a  favour¬ 
able  feafon  for  their  eggs.  The  prodigious  number  of 
a  fort  of  grub  which  did  vaft  mifehief  about  the  fame 
period  among  the  corn  and  grafs  by  eating  off  their 
roots,  might  alfo  have  been  fuppofed  to  proceed  from 
its  having^ rained  grubs  by  people  fond  of  making  every 
.thing  a  prodigy  ;  but  our  knowledge  in  natural  hidory 
uffured  us,  that  thefe  were  only  the  hexapode  worms  of 
the.  common  hedge-beetle  called  the  cock-chafer . 

The  raining  of  fijhes  has  been  a  prodigy  alfo  much 
talked  of  in  France,  where  the  dreets  of  a  town  at  fome 
didance  from  Taris,  after  a  terrible  hurricane  in  the 
night,  which  tore  up  trees,  blew  down  lioufes,  &c.  were 
found  in  a  manner  covered  with  fifties  of  various  fizes. 
Nobody  here  made  any  doubt  of  thefe  having  fallen  from 
the  clouds  ;  nor  did  the  abfurdity  of  fifti,  of  five  or  fix 
inches  long,  being  generated  in  the  air,  at  all  dartle  the 
people,  or  {hake  their  belief  in  the  miracle,  till  they 
found*  upon  inquiry,  that  a  very  well-docked  fifh-pond, 
which  dood  on  an  eminence  in  the  neighbourhood,  had 
been  blown  dry  by  the  hurricane,  and  only  the  great  filh 
left  at  the  bottom  of  it,  all  the  fmaller  fry  having  been 
toffed  into  their  dreets. 

-  Upon  the  whole,  all  the  fuppofed  marvellous  rains 
have  been  owing  to  fubdances  naturally  produced  on  the 
earth,  and  either  never  having  been  in  the  air  at  all,  or 
only  carried  thither  by  accident. 

In  Silefia,  after  a  great  dearth  of  wheat  in  that  coun¬ 
try,  there  happened  a  violent  dorm  of  wind  and  rain, 
and  the  earth  was  afterwards  covered,  in  many  places, 
with  fmall  round  feeds.  The  vulgar  cried  out  that  Pro¬ 
vidence  had  fent  them  food,  and  that  it  had  lamed  mil¬ 
let  :  but  thefe  were,  in  reality,  only  the  feeds  of.  a  fpe¬ 
cies  of  veronica,  or  fpccd-wcll,  very  common  in  that 
country  ;  and  whofe  feeds  being  jud  ripe  at  that  time, 
the  wind  had  diflodged  them  from  their  capfules,  and 
fcattered  them  about.  In  our  own  country,  we  have 
.hidories  of  rains  of  this  marvellous  kind,  but  all  fabu¬ 
lous.  It  was  once  faid  to  rain  wheat  in  Wiltftiire  *,  and 
'  tne  people  were  all  alarmed  at  it  as  a  miracle,  till  Mr 

Cole  fhowed  them,  that  what  they  took  for  wheat  was 
only  the  feeds  or  kernels  orf  the  berries  of  ivy,  which  be¬ 
ing  then  fully  ripe,  the  wind  had  diflodged  from  the 
fides  of  houfes,  and  trunks  of  trees,  on  which,  the  ivy 
that  produced  them  Crept. 

And  we  even  once  had  a  raining  of  fifties  near  the 
coad  of  Kent  in  a  terrible,  hurricane,  with  thunder  and 
lightning.  The  people  who  favv  fmall  fprats  drewed 
all  about  afterwards,  would  have  it  that  they  had  fallen 
from  the  clouds ;  but  thofe  who  confidered  how  far  the 
Jbigh  winds  have  been  known  to  carry  the  fea-water,  did 
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not  wonder  that  they  fhould  be  able  to  cany  fmall  fifti 
with  it  fo  fmall  a  part  of  the  way. 

In  the  Philofophical  Tranfa&ions  for  1782  we  have 
the  following  account  of  a  preternatural  kind  of  rain 
by  Count  de  Gioeni :  “  The  morning  of  the  24th  in- 
dant  there  appeared  here  a  mod  fingular  phenomenon. 
Every  place  expofed  to  the  air  was  found  wet  with 
a  coloured  cretaceous  grey  water,  which,  after  evapora¬ 
ting  and  filtrating  away,  left  every  place  covered  with 
it  to  the  height  of  two  or  three  lines  ;  and  all  the  iron¬ 
work  that  was  touched  by  it  became  rudy. 

“  The  public,  inclined  to  the  marvellous,  fancied  va¬ 
rious  caufes  of  this  rain,  and  began  to  fear  for  the  ani¬ 
mals  and  vegetables. 

“In  places  where  rain-water  was  ufed,  they  abdain- 
ed  from  it :  fonle  fufpedting  vitriolic  principles  to  be 
mixed  with  it,  and  others  predi&ing  fome  epidemical 
diforder. 

“  Thofe  who  had  obferved  the  explofions  of  Etna  20 
days  and  more  before,  were  inclined  to  believe  it  origi¬ 
nated  from  one  of  them. 

“  The  fhower  extended  from  N.-jN.E.  to  S.JS.W. 
over  the  fields,  about  70  miles  in  a  right  line  from  the 
vertex  of  Etna. 

“  There  is  nothing  new  in  volcanos  having  thrown 
up  fand,  and  alfo  ftones,  by  the  violent  expanfivc  force 
generated  within  them,  which  fand  has  been  carried  by 
the  wind  to  didant  regions. 

“  But  the  colour  andfubtilty  of  the  matter  occafion- 
ed  doubts  concerning  its  origin  ;  which  increafed  from 
the  remarkable  circumdance  of  the  water  in  which  it 
came  incorporated  ;  for  which  reafons  fome  other  prin¬ 
ciple  or  origin  was  fufpe&ed. 

u  It  became,  therefore,  neceffary  by  all  means  to  af- 
certain  the  nature  of  this  matter,  in  order  to  be  con¬ 
vinced  of  its  origin,  and  of  the  effe&s  it  might  produce. 
This  could  not  be  done  without  the  help  of  a  chemical 
analyfis.  To  do  this  then  with  certainty,  I  endeavour¬ 
ed  to  collect  this  rain  from  places  where  it  was  mod 
probable  no  heterogeneous  matter  would  be  mixed  with 
it.  I  therefore  cliofe  the  plant  called  braflica  capitate, 
which  having  large  and  turned-up  leaves,  they  contain¬ 
ed  enough  of  this  coloured  water  :  many  of  thefe.  I 
emptied  into  a  veffel,  and  left  the  contents  to  fettle  till 
the  water  became  clear. 

“  This  being  feparated  into  another  veffel,  I  tried  it 
with  vegetable  alkaline  liquors  and  mineral  acids  ;  but 
could  obterve  no  decompolition  by  either.  I  then  eva¬ 
porated  the  water  in  order  to  reunite  the  fubftances  that 
might  be  in  folution  ;  and  touching  it  again  with  the 
aforefaid  liquors,  it  fhowed  a  flight  effervefcence  with 
the  acids.  When  tried  with  the  fyrup  of  violets,  this 
became  a  pale  green  ;  fo  that  I  was  perfuaded  it  con¬ 
tained  a  calcareous  fait.  With  the  deco&ion  of  galls  no 
precipitation  was  produced.  <  . 

«  The  matter  being  afterwards  dried  in  the  {hade,  it 
appeared  a  very  fubtile  fine  earth,  of  a  cretaceous,  co¬ 
lour,  but  inert,  from  having  been  diluted  by  the  rain. 

u  I  next  thought  of  calcining  it  with  a  flow  fire, 
and  it  affumed  the  colour  of  a  brick.  A.  portion  of 
this  being  put  into  a  crucible,  I  applied  to  it  a  flronger 
heat;  by  which  it  loft  almoft  all  its  acquired  colour. 
Acain,  I  expofed  a  portion  of  this  for  a  longer 
a  very  violent  heat  (from  which  a  vitrification  might  be 

expe&ed); 
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lUtabSW  rxPeafd)  5  if  remained,  however,  quite  foft,  and  was 
iLI . .  ,ea] [l[y  bruited,  but  returned  to  its  original  dufkv  co¬ 
lour.  ' 

<c  From  the  moft  accurate  obfervations  of  the  fmoke 
from  the  three  calcinations,  I  could  not  difcover  either 
colour  or  fmell  that  indicated  any  arfenical  or  fulphure- 
ous  mixture.  r 

.  “  Haying  therefore  calcined  this  matter  in  three  por¬ 
tions,  with  three  different  degrees  of  fire,  I  prefented 
a  good  magnet  to  each  :  it  did  not  a&  either  on  the 
firft  or  fecond ;  a  flight  attra&ion  was  vifibfc  in  many 
places  on  the  third  :  this  perfuaded  me,  that  this  earth 
contains  a  martial  principle  in  a  metallic  form,  and  not 
m  a  vitriolic  fubftance. 

i(  The  nature  of  thefe  fubftanccs  then  being  difcover- 
ed,  their  volcanic  origin  appears ;  for  iron,  the  more  it 
ts  expofed to  violent  calcination,  the  more  it  is  divided 
bp  the  lots  of  its  phlogiftic  principle ;  which  cannot 
naturally  happen  but  in  the  great  chimney  of  a  volcano. 
Calcareous  fait,  being  a  marine  fait  combined  with  a 
calcareous,  fubftance  by  means  of  violent  heat,  cannot  be 
otherwife  compofed  than  in  a  volcano. 

As  to  their  dreaded  effects  on  animals  and  vege¬ 
tables,  every  one  knows  the  advantageous  ufc,  in  medi¬ 
cine,  both  of  the  one  and  the  other,  and  this  in  the 
fame  form  as  they  are  thus  prepared  in  the  great  labo¬ 
ratory  of  nature. 

“  Vegetables,  even  in  flower,  do  not  appear  in  the 
leaft  macerated,  which  has  formerly  happened  from  on¬ 
ly  fhowers  of  fand. 

“  How  this  volcanic  produ&ion  came  to  be  mixed 
With  water  may  be  conceived  in  various  ways. 

“  ./Etna,  about  its  middle  regions,  is  generally  fur- 
rounded  with  clouds  that  do  not  always  rife  above  its 
fummit,  which  is  2900  paces  above  the  level  of  the  fea. 
This  matter  being  thrown  out,  and  defending  upon 
the  clouds  below  it,  may  happen  to  mix  and  fall  in  rain 
with  them  in  the  nfual  way.  It  may  alfo  be  conje&u- 
red,  that  the  thick  fmoke  which  the  volcanic  matter 
contained  might,  by  its  rarefadlion,  be  carried  in  the 
atmofphere  by  the  winds  over  that  tra&  of  country  ; 
and  then  cooling  fo  as  to  condenfe  and  become  fpecifi- 
cally  heavier  than  the  air,  might  defeend  in  that  colour¬ 
ed  rain. 


'Plate 
Icxxvi 
Pg.  3* 


“  1  muft,  however,  leave  to  philofophers  (to  whom 
the  knowledge  of  natural  agents  belongs)  the  examina¬ 
tion  and  explanation  of  fuch  phenomena,  confining  my- 
felf  to  obfervation  and  chemical  experiments.”  1 

Rain,  a  well  built  and  fortified  town  of  Bavaria,  one 
of  the  keys  of  this  eleaorate,  on  the  Lech,  20  miles 
nveft  of  Ingolftadt.  N.  Lat.  48.  51.  E.  Long,  u, 

RAIN-Btrd.  See  Cue  ULUS,  11°  8. 

RAINBOW.  See  Optics,  Part  II.  Se<£L  i.  §  1. 

In  the  Philofophical  Tranfa&ions  for  1 793,  we  have 
the  following  account  of  two  rainbows  feen  by  the  Rev. 
Mr  Sturges.  1 

“  On  the  evening  of  the  9th  of  July  1792,  between 
ieven  and  eight  o’clock,  at  Alverftoke,  near  Gofport, 
on  the  fea-coaft  of  Hampfhire,  there  came  up,  in  the 
fouth-caft,  a  cloud  with  a  thunder-fliower ;  while  the 
fun  fhone  bright,  low  in  the  horizon  to  the  north- 
weft. 

“  In  ^is  fhower  two  primary  rainbows  appeared, 

9  A^7and^C,  not  concentric,  but  touching  each  other 
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)  RAT 

at  A,  in  the  fouth  part  of  the  horizon  ;  with  a  fecon-  Rainbow, 
dary  bow  to  each,  DE  and  DF  (the  laft  very  faint,  but ' 
difcermble),  which  touched  likewife  at  D.  Both  the 
primary  were  very  vivid  for  a  confiderable  time,  and  at 
different  times  nearly  equally  fo  ;  but  the  bow  AB  was 
moft  permanent,  was  a  larger  fegment  of  a  circle,  and  at 
.  ,  afte(  other  had  vamfhed,  became  almoft  a  femi- 
circle;  the  fun  being  near  fetting.  It  was  a  perfeft 
calm,  and  the  fea  was  as  fmooth  as  glafs. 

“  If  I  might  venture  to  offer  a  folution  of  this  an- 
pearance,  it  would  be  as  follows.  I  confider  the  bow 
AB  as  the  time  one,  produced  by  the  fun  itfelf ;  and 
the  other,  AC,  as  produced  by  the  reflection  of  the  fun 
from  the  fea,  which,  in  its  perfeftly  fmooth  Hate,  afted 

THc  fW'T'  P,C  <?lreft'°n  °f  the  fea’  between  the 
lile  of  Vight  and  the  land,  was  to  the  north-weft  in  a 

fl  aj  /he  fuf’  aS  11  Was  tIlcn  Situated.  The  image 
reflected  from  the  water,  having  its  rays  iffuing  from 
a  point  lower  than  die  real  fun,  and  in  a  line  coming 
from  beneath  the  horizon,  would  confequcntly  form  I 
bow  higher  than  the  true  one  AB.  And  the  fliores 
by  which  that  narrow  part  of  the  fea  is  bounded,  would 
before  the  fun  s  adual  fetting  intercept  its  rays  from 
the  furface  of  the  water,  and  caufe  the  bow  AC,  which 

Lfehe  “.ht hi “  “PI.- 

The  marine  or  fea  bow  is  a  phenomenon  which  may 
be  frequently  obferved  in  a  much  agitated  fea,  and  is 
occafioned  by  the  wind  fweeping  part  of  the  waves,  and 

r,afrryA?  t  "t  ar°ft,;  wh,ch  when  tliey  fal1  down  arc 
refrafted  by  the  fun’s  rays,  which  paint  the  colours  of 

the  bow  juft  as  in  a  common  fhower.  Thefe  bows  are 
often  feen  when  a  veffel  is  failing  with  confiderable 
force,  and  dafhmg  the  waves  around  her,  which  are 
laifed  partly  by  the  aftion  of  the  fhip  and  partly  by 
the  force  of  the  wind,  and,  falling  down,  they  form  a 
rainbow;  and  they  are  alfo  often  occafioned  by  the 
dafhmg  ef  the  waves  again  ft  the  rocks  on  fhore. 

In  the  Philofophical  Tranfa&ions,  it  is  obferved 
by  F.  Bourzes,  that  the  colours  of  the  marine  rain- 
bow  are  lefs  lively,  left  diftina,  and  of  fhorter  con¬ 
tinuance,  than  thofe  of  the  common  bow ;  that  there 
are  fcarce  above  two  colours  diftinguifhable,  a  dark  yel- 

“d  «  P*  S—  on 


oppofite  fide.  But  they  are  more  numerous,  there  be¬ 
ing  lometimes  20  or  30  feen  together. 

To  this  clafs  of  bows  may  be  referred  a  kind  of  white 
or  colourlefs  rainbows, which  Mentzelius  and  others  affirm 

S’f  n0r°n'day;  rMd  MarIotte’  in  h:s 

RJ/ai  de  Phyftque,  fays,  thefe  bows  are  formed  in  mifts, 
as  the  others  are  m  fhowers;  and  adds,  that  he  has  feen 
leveral  both  after  fun-nfing  and  in  the  nio-ht.  The 
want  of  colours  he  attributes  to  the  fmallnefs  of  the  va- 
pours  which  compofe  the  mift  ;  but  perhaps  it  is  rather 
from  the  exceeding  tenuity  of  the  little  veficul*  of  the 
vapour,  which  being  only  little  watery  pellicles  bloat¬ 
ed,  with  air,  the  rays  of  light  undergo  but  little  refrac- 
tion  w  palTing  out  of  air  into  them  ;  too  little  to  fepa- 

cn  A  ,7Cntl)iCOlOUred  ra>'8’  &c-  Henoe  the  rays 
? re  rtflefted  from  them,  compounded  as  they  came,  that 

;tWh,  e-  fR0lm!2  me"tlons  *  coloured  rainbows  on  *  Tralu  £ 
the  grafs  ;  formed  by  the  refraftions  of  the  fun’s  rays 

'"j  u  m°rmnS  dnT’  Rainbows  have  been  alfo  produ- 

tbJ  U  rl  ‘0r  °fr*e  fUn  fr0m  a  n’ver  5  and  in 
the  Philofophical  Tranfafttons,  Vol.  L.  p.  294.  we 

5  C’  have 
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Rainbow.  have  an  account  of  a  rainbow,  which 
— ^—formed  by  the  exhalations  from  the  city  of  London, 
when  the  fun  had  been  fet  20  minutes,  and  confequent- 
lv  the  centre  of  the  bow  was  above  the  hoi  won.  I  lie 
colours  were  the  fame  as  in  the  common  rainbow,  but 

fainter.^  ^  been  madea  fubjeft  of  inquiry among  the 
curious  how  there  came  to  be  no  rainbow  before  the 
flood,  which  is  thought  by  fome  to  have  been 1  the  cafe 
from  its  being  made  a  fign  of  the  covenant  which  theDei- 
ty  was  pleafed  to  make  with  man  after  that  event  Mr 
Whitehurft,  in  his  Inquiry  into  the  Original  State  and 
Formation  of  the  Earth,  p.  1 73.  &c.  endeavours  to  e ifta- 
•  blilh  it  as  a  matter  of  great  probability  at  leaft,  that  the 
antediluvian  atmofphere  was  fo  uniformly  temperate  as 
never  to  be  fubjeft  to  ftorms,  tempefts,  or  rain,  and  of 
courfe  it  could  never  exhibit  a  rainbow.  For  our  own 
part,  we  cannot  fee  how  the  earth  at  that  period  could  do 
without  rain  any  more  than  at  prefent ;  and  it  appears 
to  us  from  Scripture  equally  probable  that  the  rainbow 
was  feen  before  the  flood  as  after  it.  It  was  then,  how¬ 
ever,  made  a  token  of  a  certain  covenant ;  and  it  would 


[  786  ]  R  A  I 

muff  have  been  the  time,  accompanied  with  a  drizzling  ram.  It  is  a 
Angular  circumilancc,  that  three  of  thefe  phenomena  _ 
fhould  have  been  feen  in  fo  fliort  a  time  in  one  place,  as 
they  have  been  edeemed  everfince  the  time  of  Ariftotle, 
who  is  faid  to  have  been  the  firfl  obferver  of  them, 
and  faw  only  two  in  50  years,  and  fince  by  Plot  and 
Thorefby,  almoft  the  only  two  Englifli  authors  who 
have  fpoke  of  them,  to  be  exceeding  rare.  They  feem 
evidently  to  be  occafioned  by  a  refraftion  in  a  cloud  or 
turbid  atmofphere,  and  in  general  are  indications  of 
ftormy  and  rainy  weather  :  fo  bad  a  feafon  as  the  late 
fummer  having,  I  believe,  feldom  occurred  in  England- 
Thorefby,  indeed,  fays,  the  one  he  obferved  was  fuc- 
ceeded  by  feveraj  days  of  fine  ferene  weather.  One 
particular,  rather  Angular,  in  the  fecond,  viz.  of  July 
the  toth,  was  its  being  fix  days  after  the  full  of  the 
moon;  and  the  laft,  though  of  fo  long  a  duration,  was 
three  days  before  the  full :  that  of  the  27th  of  l'ebru- 
ary  was  exadtly  at  the  full,  which  ufed  to  be  judged  the 
only  time  they  could  be  feen,  though  in  the  Encyclo¬ 
pedia  there  is  an  account  that  Weidler  obferved  one  m 
1710  in  the  firfl  quarter  of  the  moon,  with  faint  co- 
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ever,  made  a  token  of  a.  certain  covenan  ,  an  1  lours  *and  in  very  calm  weather.  No  lunar  iris,  I  ever 

tinqueflionably  do  equally  well  for  that  purpo  e  1  heard  or  read  of,  laded  near  fo  long  as  that  on  the  1 8th 

exided  before  as  if  it  had  not.  .  ,,  •  n„„,  with  or  without  colours.” 


exided  before  as  n  u  ,  ,,  ,  . 

Lunar  Rainbow.  The  moon  fometimes  alfo  exhi¬ 
bits  the  phenomenon  of  an  ins  or.  rainbow  by  the  re- 
fraaion  of  her  rays  in  drops  of  rain  in  the  night-time. 
This  phenomenon  is  very  rare.  In  the  Ph.lofoph  cal 
Tranfaftions  for  1783,  however,  we  have  an  account  ot 
three  feen  in  one  year,  and  all  m  the  fame  place,  co  - 
municated  in  two  letters  by  Marmadnke  TunlLd,  Efq. 
The  fird  was  feen  27th  February  1782,  at  Gret 
Bridge,  Yorkfhire,  between  feven  and  eight  at  night, 
and  appeared  “  in  tolerably  diftind  colours,  fimilar  to  a 

fob.  L,  b„.  MM  fabt :  .he  orange  tolo»rf«mrf  to 


indant,  either  with  or  without  colours/ 

In  the  Gentleman’s  Magazine  for  Auguft  178b  we 
have  an  account  of  a  lunar  rainbow  by  a  correfpondent 
who  faw  it.  “On  Sunday  evening  the  1 7th  of  An-; 
gud  (favs  he),  after  two  days,  on  both  of  which,  par¬ 
ticularly  the  former,  there  had  been  a  great  deal  of 
rain,  together  with  lightning  and  thunder,  jud  as  the 
clocks  were  driking  nine,  23  hours  after  full  moon* 
looking  through  my  window,  I  was  druck  with  the  ap¬ 
pearance  of  fomething  in  the  Iky,  which  feemed  like  a 
rainbow.  Having  never  feen  a  rainbow  by  night  I 


m-e  faint  s  the  orange  colour  leemec^o  ramoow.  phc!Wrnenon,  and  ha- 

predominate.  It  happened  at  ful  moon  ,  a  ,  1 to  a  p]ace  where  there  were  no  buildings  to  ob- 

alone  they  are  faid  to  have  been  always  feen.  1  hough  itenea  1  r  i.„~:r„u,..™»  ■  >,.«■  T  fnnnd  that 

-  •  r  •  1  .  1 _  a  tin  f 


AHdotde^s  faid  to  have  obferved  two,  and  fome  others 
have  been  feen  by  Snellius,  &c.  I  can  only  find ,  two  de- 
feribed  with  any  accuracy  ;  viz.  one  by  Plot,  in  h«Hi. 
dory  of  Oxfordfhire,  feen  by  him  m  1675,  thou0h 
without  colours  ;  the  other  feen  by  a  Derbyrtr.re  gen¬ 
tleman  at  Glapwell,  near  Chederfield,  defenbed  by  I  ho- 
reiby ,  and inferted  in  N’  3  31  •  of  the  Pbnofophical  Tranf- 
aftions  :  this  was  about  Chriftmas,  1 7 1  °,  and  faid  .0 
have  had  all  the  colours  of  the  Ins  Solans.  1  he  mg 
was  windy  ;  and  though  there  was  then  a  dr.zzhngrain 
and  dark  cloud,  in  which  the  rainbow  was  reflefted,  it 

I,T»o,oSt,Ata“d:  fen  b ,  MrT»«SU 

one-  on  July  the  30th,  about  11  o’clock,  which  laded 
about  a  quarter  of  an  hour,  without  colours.  The  other, 
which  appeared  on  Friday  Oftober  18.  was  ‘  perhap 
the  mod  extraordinary  one  of  the  kind  ever  feen  It 
was  fird  vifible  about  nine  o’clock,  and  continued,  tho 
with  very  different  degrees  of  brilliancy,  ,  till  P ad  two. 
At  fird,  though  a  ftrongly  marked  bow,  it  was  without 
colours;  but  afterwards  they  were  very  confiy"ous 
and  vivid  in  the  fame  form  as  in  the  folar,  though  fair¬ 
er-  the  red,  green,  and  purple,  were  mod  d.dinguilh- 
able.  About  twelve  it  was  the  mod.  fplendid  in  ap- 


lLencu  iu  d  - -  T  r  J  ..1  a. 

ftruift  my  view  of  the  hemifphere  :  here  I  found  that 
the  phenomenon  was  no  other  than  a  lunar  rainbow 
the  moon  was  truly  “walking  in  brightnefs,’  brilliant 
as  fhe  could  be  ;  not  a  cloud  was  to  be  feen  near  her  ;. 
and  over-againd  her,  toward  the  north-wed,  or  perhaps 
rather  more  to  the  north,  was  a  rainbow,  a  vad  arch, 
perfefl  in  all  its  parts,  not  interrupted  or. broken  as; 
rainbows  frequently  are,  but  unremittedly  vifible  from 
one  horizon  to  the  other.  la  order  to  give  fome  idea 
of  its  extent,  it  is  neceffary  to  fay,  that  as  I  dood  to¬ 
ward  the  vvedern  extremity  of  the  panlh  of  otoke 
Newington,  it  feemed  to  take  its  rife  from  the  welt  ot 
Hampdead,  and  to  the  end,  perhaps,  in  the  river  Lea, 
the  eadem  boundary  of  Tottenham;  its  colour  was 
white,  cloudy,  or  greyiih,  but  a  part  of  its  wedern  leg 
feemed  to  exhibit  tints  of  a  faint  ficldy  green.  I  con¬ 
tinued  viewing  it  for  fome  time,  till  it  began  to  ram  ; 
and  at  length  the  rain,  increafing,  and  the  (ky  growing 
more  hazy,  I  returned  home  about  a  quarter  or.  20  mi¬ 
nutes  pad  nine,  and  in  ten  minutes  came  out  again  ;  but 
by  that  time  all  was  over,  the  moon  was  darkened  by 
clouds,  and  the  rainbow  of  courfe  vamihed.” 

Marine  Rainbow,  or  Sea-born.  Seethe  article  Ra.n- 

RAiNBOW-Stone .  See  MooN-Stone.  . 

RAISINS,  grapes  prepared  by  differing  them  to 
remain  on  the  vine  till  they  are  pertly  ripe,  and  then 
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Xaijln  The  difference  between  raifins  dried  in  the  fun  and  rica,  Mr  Raleigh  embarked  in  this  adventure  ;  but,  R*U%lw 

RJL  rk  dned  in  rovens>  ls  v€17  obvious :  the  former  are  meeting  with  a  Spanifli  fleet,  after  a  fmart  engagement - vr— 

, f—  _T  xv^’e‘lt  and  pleafant,  but  the  latter  have  a  latent  acidity  they  returned,  without  fuccefs,  in  1579. 

with  the  fweetnefs  that  renders  them  much  lefs  agree-  .  The  following  year,  the  king  of  Spain,  in  conjunc- 
ablref*  _  _  .  .  tlon  with  the  pope,  having  projeded  a  total  conquefl 

1  he  common  way  of  drying  grapes  for  raifins,  is  to  of  the  Englifh  dominions,  fent  troops  to  Ireland  to  af- 
tie  two  or  three  bunches  of  them  together  while  yet  on  fill  the  Defmonds  in  the  Mcmfter  rebellion.  Raleigh 
the  vine,  and  dip  them  into  a  hot  lixivium  of  wood-  obtained  a  captain's  commiflion  under  Lord  Grey  of 
afhes,  with  a  little  of  the  oil  of  dives  in  it.  This  dif-  Wilton,  then  deputy  of.  Ireland,  and  embarked  for  that 
pofes  them  to  fhrmk  and  wrinkle  ;  and  after  this  they  kingdom  ;  where,  by  his  condud  and  refolution,  he  was 
are  left  on  the  vine  three  or  four  days  feparated  on  principally  inftrumental  in  putting  an  end  to  the  rebel- 

flicks  in  an  lioi izontal  fituation,  and  then  dried  in  the  lious  attempt.  He  returned  to  England;  and  attract- 

fun  at  leifure,  after  being  cut  from  the  tree.  The  fineft  ed  the  notice  of  queen  Elifabeth,  owincr,  as  we  are 
and  beft  raifins  are  thofe  called  in  fome  places  Damaf  told  in  Naunton's  Fragmenta  Regalia ,  to  the  following 
cus  and  Jube  raifins  ;  which  are  diflinguifhed  from  the  accidental  piece  of  gallantly.  The  queen,  as  fhe  was 
others  by  their  fize  and  figure  ;  they  are  flat  and  one  day  taking  a  walk;  being  flopped  by  a  'p/o/hy  place 
wrinkled  on  the  furface,  foft  and  juicy  within,  and  near  in  the  road,  our  gallant  young  foldier  took  off  his  new 
an  inch  long  ;  and,  when  frefh  and  growing  on  the  plufh  mantle,  and  fpread  it  on  the  ground.  Her  ma- 
bunch,  are  of  the  fize  and  fhape  of  a  large  olive.  jefly  trod  gently  over  the  fair  foot-cloth,  furprifed  and 

1  he  raifins  of  the  fun,  and  jar-raifms,  are  all  dried  pleafed  with  the  adventure.  He  was  a  handfome  man, 
by  the  heat  of  the  fun  ;  and  thefe  arc  the  forts  ufed  in  and  remarkable  for  his  gentility  of  addrefs. 
medicine.  However,  all  the  kinds  have  much  the  fame  The  queen  admitted  iiim  to  her  court,  and  employed 
virtues:  they  are  all  nutritive  and  balfamic  5  they  are  him  firfl  as  an  attendant  on  the  French  ambaffidor  Si- 
allowed  to  be  attenuant,  are  faid  to  be  good  in  nephrk  mier  on  his  return  home,  and  afterward  to  efcort  the 
tic  complaints,  and  are  an  ingredient  in  pe&oral  decoc-  duke  of  Anjou  to  Antwerp.  During  this  excurfion  he 
tions :  in  which  cafes,  as  alfo  in  all  others  where  affrin-  became  perfonally  known  to  the  prince  of  Orange  * 
gency  is  not  required  of  them,  theyJhoiild  have  the  from  whom,  at  his  return,  he  brdught  fpecial  acknow- 
flones  caiefully  taken  out.  ledgmeuts  to  the  queen,  who  now  frequently  converfed 

•  ,SeC  WlNE\  wkh  him*  But  the  inaAive  life  of  a  courtier  did  not 

KAlvlvAlH  (anc.  geog.),  a  town  of  Upper  Ga-  fmt  the  enterprifing  fpirit  of  Mr  Raleigh.  In  the  year 
lilee,  thought  to  be  Tiberias,  (Talmud)  :  but  this  is  1583,  he  embarked  with  his  brother,  Sir  Humphrey 
denied  by  Reland,  who  fays  that  Rakkath  was  a  town  Gilbert,  on  a  fecond  expedition  to  Newfoundland,  in  a 
of  the  tribe  of  Naphthali.  .  >  fhip  called  the  Ra/eigh,  which  he  built  at  his  own  ex=- 

RAKE  is  a  well  known  inffrument  with  teeth,  by  pence;  but  wa3  obliged  to  return  011  account  of  an  in- 
which  the  ground  is  divided.  See  Agriculture,  fectious  diftemper  on  board.  He  was,  however,  fo 
P*  3X^*  t  #  httle  affeCted  by  this  difappointment,  that  he  now  laid 

Rake  alfo  means  a  loofe,  diforderly,  vicious,  and  before  the  queen  and  council  a  propofal  for  exploring 
thoughtlefs  fellow.  ^  the  continent  of  North  America;  and  in  1584  obtained 

Rjks  of  a  Ship ,  is  all  that  part  of  her  hull  which  a  patent  empowering  him  to  poffefsfuch  countries  as  he 
bangs  over  both  ends  of  her  keel.  That  which  is  be-  fhould  difeover  in  that  part  of  the  globe.  Accordingly 
fore  is  called  the  fore  rake ,  Or  rake  forward,  and  that  Mr  Raleigh  fitted  out  two  (hips  at  his  own  expence, 
part  which  is  at  the  fetting  on  of  the  ftern-poft  is  call-  which  failed  in  the, month  of  April,  and  returned  to 
•ed  the  rake-aft ,  or  aftei  ward.  England  about  the  middle  of  September,  reporting  that 

RALEIGH  (Sir  Walter),  fourth  fon  of  Walter  they  had  difeovered  and  taken  poffefiion  of  a  fine  coun- 
Raleigh,  Efq;  of  Fardel,  in  the  parifh  of  Cornwood  in  try  called  Windangocoa,  to  which  the  queen  gave  the 
Devonfhire,  was  born  in  1552  at  Hayes,  in  the  pari fh  name  of  Virginia.  About  this  time  he  was  eletfed 
of  Eudley,  a  farm  belonging  to  his  father.  About  the  knight  of  the  fhire  for  the  county  of  Devon,  and  foon 
year  1568,  he  was  fent  to  Oriel  college  in  Oxford,  after  received  the  honour  of  knighthood ;  and  to  en- 
where  he  continued  but  a  fliort  time  ;  for  in  the  follow-  able  him  to  carry  on  his  defigns  abroad,  the  queen 
ing  y  ear  he  embarked  for  France,  being  one  of  the  granted  him  a  patent  for  licenfing  the  venders  of  wine 
hundred  volunteers,  commanded  by  Henry  Clamper-  throughout  the  kingdom.  In  1^85  he  fent  a  fleet  of 
non,  who,  with  other  Englifh  troops,  were  fent  by  feven  fliips  to  Virginia,  commanded  by  his  relation  Sir 
-queen  Elifabeth  to  aflift  the  queen  of  Navarre  in  de-  Richard  Greenville,  who  left  a  colony  at  Roanah  of  107 
fending  the  Proteftants.  In  this  fervice  he  continued  perfons,  under  the  government  of  Mr  Lane;  and  by  the 
for  five  or  fix  years  ;  after  which  he  returned  to  Lon-  eilablifhmentof  this  colony  he  firff  imported  tobacco  into 
don,  and. probably  refuted  in  the  Middle  Temple.  But  England.  See  Nicotiana.  In  the  fame  year  Sir  Wal- 
his  enterprifing. genius  would  not  fuffer  him  to  remain  ter  Raleigh  obtained  a  grant  of  12,000  acres  of  the 

long  in  a  ftate  of  inactivity.  In  1577  or  1578,  he  forfeited  lands  in  the  county  of  Corke  in  Ireland. _ 

embarked  for  the  Low  Countries  with,  the  troops  fent  About  the  fame  time  he  was  made  fenefchal  of  the 
by  the  queen  to  aflift  the  Dutch  againft  the  Spaniards,  duchy  of  Cornwall,  and  warden  of  the  ftahneries ;  and 
and  probably  fhared  the  gloiy  of  the  decifive  victory  grew  into  fuch  favour  w  th  the  queen,  that  even  Lei- 
over  Don  John  of  Auftria  in  1578.  On  his  return  to  cefler  was  jealous  of  his  influence. 

England,  a  new  enterprife  engaged  his  attention.  His  In  1587,  lie  fent  another  colony  of  J50  men  to  Vir- 
half-brother,  Sir  Humphrey  Gilbert,  having  obtained  a  -ginia,  with  a  governor,  Mr  John  White,  and  12  afiift- 
.patenLto  plant  and  inhabit  fome  parts  of  North  Ame-  ants.  About  this  time  we  find  our  Knight  diftinguifh- 
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Raleigh.  ed  by  the  titles  of  Captain  of  the  queers  guards ,  and 
4  Lieutenant  general  of  Cornwall*  From  this  period  to  the 
year  1594,  he  was  continually  engaged  in  proje&ing 
new  expeditions,  fending  fuccours  to  colonies  abroad, 
defending  the  kingdom  from  the  infults  of  the  Spani¬ 
ards,  and  tnmfa&ing  parliamentary  buiinefs,  with  equal 
ability  and  refolution.  Whilft  thus  employed,  he  was 
publicly  charged,  in  a  libel  written  by  the  infamous 
Jefuit  Parfons,  with  being  an  Atheift  ;  a  groundlefs 
and  ridiculous  imputation.  In  1594,  he  obtained  from 
the  queen  a  grant  of  the  manor  of  Sherborne  in  Dor- 
fetfhire,  where  he  built  a  magnificent  houfe :  but  Sir 
Walter  fell  under  the  queen’6  difpleafure  on  account  of 
an  intrigue  with  the  daughter  of  Sir  Nicholas  Throg¬ 
morton,  one  of  the  maids  of  honour  ;  however,  he  mar¬ 
ried  the  lady,  and  lived  with  her  in  great  conjugal  har¬ 
mony.  During  his  difgracc  at  court,  he  proje&ed  the 
conqueft  of  Guiana  in  South  America,  and  in  1595 
failed  for  that  country ;  of  which  having  taken  poflef- 
lion,  after  defeating  the  Spaniards  who  were  fettled 
there,  he  returned  to  England  the  fame  year,  and  foon 
after  publiflied- an  account , of  his  expedition.  In  the 
following  year  he  was  one  of  the  admirals  in  the  fuccefs- 
ful  expedition  again!!  Cadiz,  under  the  command  of 
Howard  and  the  earl  of  Effex  ;  and  in  1597  he  failed 
with  the  fame  commanders  again!!  the  Azores.  Soon 
after  thefe  expeditions,  we  find  him  dliduoufly  engaged 
in  parliamentary  bufinefs,  and  a  diftinguifhed  perfonage 
in  joufts  and  tournaments.  In  1600  he  was  fent  on  a 
joint  embaffy  with  Lord  Cobham  to  Flanders,  and  at 
his  return  made  governor  of  Jerfey.  ^ 

Queen  Elifabeth  died  in  the  beginning  of  the  year 
1 603  ;  and  with  her  Raleigh’s  glory  and  felicity  funk, 
never  to  rife  again.  Upon  the  acceflion  of  James,  Sir 
Walter  loft  his  intereft  at  court,  was  ftripped  of  his  pre¬ 
ferments,  and  accufed  of  a  plot  again!!  the  king.  He 
was  arraigned  at  Winchefter,  and,  on  his  trial,  infulted 
by  the  moft  (hocking  brutality  by  the  famous .  Coke, 
attorney- general,  whole  fopliiilical  vociferation  influen- 
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be  right,  it  is  no  matter  which  way  the  head  lies.”  He  Rallns. 
was  a  man  of  admirable  parts,  extenfivc  knowledge,  un-  — — 
daunted  refolution,  and  ftri£f  honour  and  honefty.  He 
was  the  author  of  a  great  many  works,  fome  of  which 
have  not  been  printed. 

RALLUS,  the  Rail,  in  ornithology  ;  a  genus  be¬ 
longing  to  the  order  of  grallas.  The  beak  is  thickeft  at 
the  bafe,  compreffed,  equal,  acute,  and  fomewhat  fharp 
on  the  back  near  the  point ;  the  noftrils  are  oval ;  the 
feet  have  four  toes,  without  any  web  ;  and  the  body  is 
compreffed.  Mr  Latham,  in  his  Index  Ornithcloglcus , 
enumerates  24  fpecies,  befides  fome  varieties.  They 
are  chiefly  diftinguifhed  by  their  colour.  u  Thefe  birds 
(fays  Buffon)  conftltute  a  large  family,  and  their  ha¬ 
bits  are  different  from  thofe  of  the  other  fhore-birds, 
which  refide  on  fands  and  gravel.  The  rails,  on  the 
contrary,  inhabit  only  the  flimy  margins  of  pools  and 
rivers,  efpecially  low  grounds  covered  with  flags  and 
other  large  marfh  plants.  This  mode  of  living  is  habi¬ 
tual  and  common  to  all  the  fpccies  of  water-rails.  The 
land  rail  frequents  meadows,  and  from  the  difagreeable 
cry,  or  rather  rattling  in  the  throat  of  this  bird,  is  de¬ 
rived  the  generic  name.  In  all  the  rails,  the  body  is 
(lender,  and  (hrunk  at  the  fides ;  the  tail  extremely 
(hort ;  the  head  fmall ;  the  bill  pretty  like  that  of  the 
gallinaceous  kind,  though  much  longer,  and  not  fo 
thick  ;  a  portion  of  the  leg  above  the  knee  is  bare ;  the 
three  fore-toes  without  membranes,  and  very  long  :  they 
do  not,  like  other  birds,  draw  their  feet  under  their  bel¬ 
ly  in  flying,  but  allow  them  to  hang  down  :  their  wings 
are  fmall  and  veiy  concave,  and  their  flight  is  (hort.— 

They  feem  to  be  more  diffufed  than  varied ;  and  nature 
has  produced  or  tranfported  them  over  the  moft  diftant 
lands.  Captain  Cook  found  them  at  the  Straits  of  Ma¬ 
gellan  ;  in  different  iftands  of  the  fouthern  hemifphere, 
at  Anamoka,  at  Tanna,  and  at  the  ifle  of  Norfolk.  In 
the  Society  Iftands  there  are  two  fpecies  of  rails  ;  a  lit¬ 
tle  black  fpotted  one,  ( pooa-tiee ),  and  a  little  red-eyed 
one  (mai-ho).  It  appears  that  the  two  acolins  of  Fer- 


attorney- general,  wnoie  lopnnucai  vucucrauun  muuar  (  — - .7  r 

ced  the  jury  to  convidl  him  without  the  leal!  proof  of  nandez,  which  he  denominates  water-quads,  are  ot  a 
— a  r*-*.  o  mnn th’ft  imnrifnn merit .  however*  irrdailv  fbecies  of  rails  peculiar  to  the  great  lake  of  Mexico# 
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guilt.  After  a  month’s  imprifonment,  however,  in'daily 
expe&ation  of  his  execution,  he  was  reprieved,  and  fent 
to  the  Tower  ;  and  his  eftates  were  given  to  Car,  earl  of 
Somerfet,  the  king’s  favourite.  During  this  confine¬ 
ment,  he  wrote  many  of  his  moft  valuable  pieces,  parti¬ 
cularly  his  Hiftory  of  the  World.  In  March  1615,  af¬ 
ter  16  years  imprifoiiment,  he  obtained  his  liberty,  and 
immediately  began  to  prepare  for  another  voyage  to 
Guiana.  In  Auguft  1 6 1 6,  the  king  granted  him  a  very 
ample  commiflioa  for  that  purpofe ;  and  in  July  the 
year  following,  he  failed  from  Plymouth  :  but,  ftrange 
as  it  may  appear,  it  is  moft  certain  that  the  whole 
fcheme  was  revealed  to  the  Spaniards  by  the  king  him- 
felf,  and  thus  neceffarily  rendered  abortive. 

He  returned  to  England  in  1618,  where  he  was  foon 
after  feized,  imprifoned,  and  beheaded  ;  not  for  any  pre¬ 
tended  mifdemeanor  on  the  late  expedition,  but  in  con- 
fequence  of  his  former  attainder.  The  truth  of  the 
matter  is,  he  was  facrificed  by  the  pufiillanimous  monarch 
to  appeafe  the  Spaniards  ;  who,  whilft  Raleigh  lived, 
thought  every  part  of  their  dominions  in  danger. .  He 
was  executed  in  Old  Palace  Yard,  and  buried  in  St 
Margaret’s  adjoining,  in  the  66th  year  of  his  age.  His 
behaviour  on  the  fcaffold  was  manly,  unaffedled,  cheer¬ 
ful,  and  eafy.  Being  afked  by  the  executioner  which 
way  he  would  lay  hi§  head,  he  anfwered,  “  So  the  heart 


fpecies  of  rails  peculiar  to  the  greatlake  of*  Mexico.— 
Ike  colins,  which  might  be  confounded  with  thefe,  are 
a  kind  of  partridges.”  The  principal  are, 

I .  The  aquaticus,  or  water-rail,  is  a  bird  of  a  long 
(lender  body,  with  (hort  concave  wings.  It  delights 
lefs  in  flying  than  running  :  which  it  does  very  fwiftly 
along  the  edges  of  brooks  covered  with  bullies :  as  it 
runs,  it  every  now  and  then  flirts  up  its  tail,  and  in 
flying  hangs  down  its  legs  5  a&ions’  it  has  in  common 
with  the  water-hen.  Its  weight  is  four  ounces  and  a 
half.  The  length  to  the  end  of  the  tail  is  12  inches  ; . 
the  breadth  16.  The  bill  is  (lender,  (lightly  incurva- 
ted,  one  inch  three  quarters  long  :  the  upper  mandible 
black,  edged  with  red  ;  the  lower,  orange-coloured  . 
the  head,  hind  part  of  the  neck,  the  back,  and  coverts 
of  the  wings  and  tail,  are  black,  edged  with  an  olive 
brown  ;  the  throat,  breaft,  and  upper  part  of  the  belly,  , 
are  a!h-coloured  :  the  Tides  under  the  wings  as  far  as 
the  rump,  finely  varied  with  black  and  white  bars.  The 
tail  is  very  (hort,  conlifts  of  1 2  black  feathers ;  the 
ends  of  the  two  middle  tipt  with  ruft  colour  ;  the  fea¬ 
thers  immediately  beneath  the  tail  white.  The  legs  are 
placed  far  behind,  and  are  of  a  dufky  flefti-coloun  The 
toes  very  long,  and  divided  to  their  very  origin  %  \ 
though  the  feet  are  not  webbed,  it  takes  the  watery  . 
will  fwim  QR  it  with  much  cafe,  but  is  often  obferved 
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RaiJus,  to  run  along  the  furface.  “Water  rails  (fays  Button)  are  dures  our  fharpeft  feafons. 


*  feen  near  the  perennial  fountains  during  the  greateft  part 
of  the  winter,  yet  like  the  land  rails  they  have  their  re¬ 
gular  migrations.  They  pafs  Malta  in  the  fpring  and  au¬ 
tumn.  The  Vifcount  de  Querhoent  faw  fome  50  leagues 
off  the  coafts  of  Portugal  on  the  17th  of  April.  They 
were  fo  fatigued,  that  they  fuffered  themlelves  to  be 
caught  by  the  hand  (a).  Gmelin  found  thefe  birds  in 
the  countries  watered  by  the  Don.  Belon  calls  them 
black  rails ,  and  fays  they  are  everywhere  known,  and 
that  the  fpecies  is  more  numerous  than  the  red  rail,  or 
land  rail.  rI  he  flefti  of  the  water  rail  is  not  fo  delicate 
as  that  of  the  land  rail,  and  has  even  a  marftiy  tafte, 
nearly  like  that  of  the  gallinule.  It  continues  the 
whole  year  in  England.” 

2.  The  porzana,  or  gallinule,  is  not  very  frequent 

in  Great  Britain,  and  is  faid  to  be  migratory.  Inha-  _ _ _  *  ,lvvo  L11C  ^1CA  U1C 

bits  the  fides  of  fmall  ftreams,  concealing  itfelf  among  epithet  of  7V 0' r" ^h'i ch  "vvouia 

thp  hllin  <30  I  to  lan/vth  in  n.nr.  1- , KL  - 3 J  C  *  .  .  1  ^  1  M  .  In  .  0 
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*  -  They  agree  in  their  aver-  Rallus 

lion  to  night ;  and  the  legs,  which  are  remarkably  long  11 
for  the  fize  of  the  bird,  hang  down  whilft  they  are  on 
the  wing  *  they  truft  their  fafety  to  their  fwiftnefs  on 
foot,  and  feldom  are  fprung  a  fecond  time  but  with 
great  difficulty.  The  land  rail  lays  from  12  to  20  eggs,- 
of  a  dull  white  colour,  marked  with  a  few  yellow  fpots; 
notwithftandmg  this,  they  are  very  numerous  in  this 
kingdom..  Their  note  is  very  fingular  ;  and  like  the 
quail,  it  is  decoyed  into  a  net  by  the  imitation  of  its 
cry,  crek  crek  crek,  by  rubbing  hard  the  blade  of  a  knife 
on  an  indented  bone.  Moll  of  the  names  given  in  dif¬ 
ferent  languages  to  this  bird  are  evidently  formed  to - 
imitate  this  lingular  cry.  Hence  Turner  and  fome 
other  naturalifts  have  fuppofed  it  to  be  the  crex  of  the  an¬ 
cients  ;  .  but  that  term  appears  to  have  been  applied  by* 
the  ancients  to  other  birds.  Philus  gives  the  crex  the 


the  bufhes.  Its  length  is  nine  inches;  its  breadth,  15  „ 
its  weight,  four  ounces  Eve  drachms.  The  head  is 
brown,  fpottejl  with  black ;  the  neck  a  deep  olive,  fpot- 
ted  with  white :  the  feathers  of  the  back  are  black 
next  their  lhafts,  then  olive -coloured,  and  edged  with 
white  ;  the  fcapulars  aie  olive,  finely  marked  with  two 
fmall  white  fpots  on  each  web  :  the  legs  of  a  yellowifh 
green,  “  Its  habits  (fays  Button)  wild,  its  inttiinft  ftupid, 
the  porzana  is  unfufceptible  of  education,  nor  is  even  ca¬ 
pable  of  being  tamed.  We  railed  one,  however,  which 
lived  a  whole  fummer  on  crumbs  of  bread  and  hemp-feed; 
when  by  itfelf,  it  kept  conftantly  in  a  large  bowl  of  water; 
but  if  a  perfon  entered  the  clofet  where  it  was  fhut,  it 
ran  to  conceal  itfelf  in  a  fmall  dark  corner,  withoutTent- 
ing  cries  or  murmurs.  In  the  Hate  of  liberty,  however, 
it  has  a  fiiarp  piercing  voice,  much  like  the  fcream  of 
a  young  bird  of  prey  ;  and  though  it  has  no  propenlity 
to  fociety,  as  foon  as  one  cries,  another  repeats  the 
found,  which  is  thus  conveyed  through  all  the  reft  in 
the  diftritff.  Like  all  the  rails,  it  is  fo  obftinately  averfe 
to  rife,  that  the  fportfman  often  feizes  it  with  his  hand, 
or  fells  it  with  a  Hick.  If  it  finds  a  bufh  in  its  retreat, 
it  climbs  upon  it,  and  from  the  top  of  its  afylum  be¬ 
holds  the  dogs  bruftiing  along  in  fault :  this  habit  is 
common  to  it  and  to  the  water-rail.  It  dives,  fwima, 
and  even  fwims  under  water,  when  hard  puttied. 

“  Thefe  birds  diiappear  in  the  depth  of  winter,  but  re¬ 
turn  early  in  the  fpring  ;  and  even  in  the  month  of  Fe¬ 
bruary  they  are  common  in  fome  provinces  of  France 
and  Italy.  Their  flefti  is  delicate,  and  much  efteemed  : 
thofe,  in  particular,  which  are  caught  in  the  rice-fields 
in  Piedmont  are  very  fat,  and  of  an  exquifite  flavour.” 

3.  The  crex,  crake,  or  corn-crek,  has  been  fuppofed 
by  fome  to  be  the  fame  with  the  water-rail,  and  that  it 
differs  only  by  a  change  of  colour  at  a  certain  feafon  of 
the  year :  this  error  is  owing  to  inattention  to  their 
characters  and  nature,  both,  which  differ  entirely.  The 
bill  of  this  fpecics  is  ttiort,  ftrong,  and  thick  ;  formed 
exaCtly  like  that  of  the  water-hen,  and  makes  a  generi- 
cal  diftinCtion.  It  never  frequents  watery  places  ;  but 
is  always  found  among  corn,  grafs,  broom,  or  furze.  It 
quits  the  kingdom  before  winter;  but  the  water-rail  en- 


indeed  fuit  the  land-rail.  Arilloplianes  reprefents  it  as 
migrating  from  Libya:  Ariftotle  fays  that  it  is  quarrel, 
fome,  which  may  have  been  attributed  to  it  from  the 
analogy  to  the  quail ;  but  he  adds,  that  the  crex  feeks 
to  deftroy  the  nefts  of  the  blackbird,  which  cannot  ap¬ 
ply  to  the  rail,  lince  it  never  inhabits  the  woods.  Still 
lefs  is  the  crex  of  Herodotus  a  rail,  for  he  compares  its 
fize  to  that  of  the  ibis,  which  is  ten  times  larger.  The 
avofet,  too,  and  the  teal,  have  fometimes  the  cry  crex , 
crex  :  and  the  bird  which  Belon  heard  repeating  that 
cry  on  the  banks  of  the  Nile  is,  according  to  his  account, 
a  fpecies  of  godwit.  Thus  the  found  reprefented  by  the 
word  crex,  belonging  to  feveral  fpecies,  is  not  fuificiently 
precife  to  diftinguifti  the  land-rail. 

They  are  in  greateft  plenty  in  Anglefea,  where  they 
appear  about  the  20th  of  April,  fuppofed  to  pafs  over 
from  Ireland,  where  they  abound:  at  their  firit  artival 
it  is  common  to  ihoot  feven  or  eight  in  a  morning. 
They  are  found  inmoft  of.  the  Hebrides,  and  the  Ork¬ 
neys.  On  their  arrival  they  are  very  lean,  weighing  only 
fix  ounces;  but  before  they  leave  this  ittand,  grow  fo  fat 
as  to  weigh  above  eight.  The  feathers  on  the  crown  of 
the  head  and  hind-part  of  the  neck  are  black,  edged 
with  bay  colour:  the  coverts  of  the  wings  of  the  fame 
colour,  but  not  fpotted ;  the  tail  is  ttiort,  and  of  a  deep 
bay  :  the  belly  white  ;  the  legs  afti-coloured. 

RALPH  (James),  a  late  ingenious  hiftorical  and 
political  writer,  was  born,  we  know  not  when  or  where, 
being  firft  known  as  a  fchoolmafter  in  Philadelphia  in 
North  America.  He  came  to  England  about  the  be¬ 
ginning  of  the  reign  of  George  I.  and  wrote  fome  things 
in  the  dramatic  way,  which  w  ere  not  received  with  great 
applaufe  :  but  though  he  did  not  fucceed  as  a  poet,  he 
was  a  very  ingenious  profe-writer.  He  wrote  A  Hi-  - 
ttory  of  England,  commencing  with  the  Stuarts,  which 
is  much  efteemed ;  as  w'ere  his  political  effays  and  pam¬ 
phlets,  fome  of  which  were  looked  upon  as  matter-pieces* 
His  laft  publication.  The  Cafe  of  Authors  by  Profeflion, 
is  an  excellent  and  entertaining  performance.  He  died 
in  1762. 

R^M, .in  zoology.  See  Ovis. 

Battering  Ram,  in  antiquity,  a  military  engine  ufed 

to  * 


(a)  ‘  I  tried  (fays  M.  de  Querhoent)  to  raife  fome  :  they  thrived  wonderfully  at  firft,  but  after  a  fort¬ 
night's  confinement  their  long  legs  grew  paralytic,  and  the  birds  could  only  craud  on  their  knees  ;  at  laft  they 
expired.’  Gefner  fays,  that  having  long  fed  one,  he  found  it  to  be  peevifh  and  quarrelfome*” 


RAM  [  79< 

PUm  tQ  batter  down  the  walls  of  befieged  places.  See 
11  V bring  Ram. 

Earned.  Ram's  Head*  In  a  (hip,  is  a  great  block  belonging 
to  the  fore  and  main  haulyards.  It  has  three  fhives  in 
it,  in  which  the  haulyards  are  put ;  and  in  a  hole  at  the 
end  are  reeved  the  ties. 

RAMADAN,  a  folemn  feafon  of  falling  among  the 
Mahometans.  See  Mahometanism. 

RAM  AH  (anc.  geog,),  a  town  of  Benjamin,  near 
Gibea,  (Judges)  ;  called  Rama  of  Saul  (i  Sam.  xxii.), 
fix  miles  from  Jerufalem  to  the  north  ;  memorabk  for 
the  ftory  of  the  Levite  and  his  concubine  :  Taken  and 
fortified  by  Baafa  king  of  Ifrael,  in  order  to  annoy  the 
kingdom  of  Judah.  This  Rama  is  mentioned  Ifa.  x. 
Jer.  xxxi.  and  Matth.  ii.  and  is  to  be  dillinguilhed  from 
Rama  of  Samuel ,  I  Sam.  xix.  called  alfo  Ramatha ,  I  Sam. 
i.  19.  and  Ramathaim  Zophim ,  ibid.  i.  t.  which  lay  a 
great  way  to  the  weft,  towards  Joppa,  near  Lydda,  1 
Maccab.  ii.  the  birth-place  of  Samuel  *,  adjoining  to  the 
mountains  of  Ephraim,  and  the  place  of  his  rdidence, 

I  Sam.  xv.  &c.  (Jofephus).  Called  Ramula  in  the  lower 
age,  (Gul.  Tyrius.)  There  is  here  a  convent  of  the  Fa¬ 
thers  of  the  Holy  Eand,  inhabited  only  by  Portuguefe, 
Spaniards,  and  Italians. 

RAMATH-m  1  z  p  e-,  ( Jofhua  xiii. ) ;  Ramoth - Mafphey 
(Septuagint,  Vulgate)  ;  Ramoth  in  Gilead ,  or  Remmath 
Galaady  (Seventy  ) ;  a  town  in  that  trad  of  Gilead  call¬ 
ed  Mafphay  or  Mi%pe,  one  of  the  cities  of  refuge. 

RAMAZZINI  (Bernardin),  an  Italian  phyfician, 

’  born  at  Carpi  near  Modena  in  1633.  He  was  profeftor 
of  phyfic  in  the  univerfity  of  Modena  for  18  years;  and 
in  1700  accepted  an  invitation  from  Padua,  where  he 
was  made  *redor  of  the  college;  and  died  in  1714. 
His  works  were  colleded  and  publifhed  in  London, 
1716;  of  which, his  treatife  De  Morbis  Artijrcumy  “  Of 
the  peculiar  maladies  of  artificers,”  will  always  be 
efteemed  ufeful  and  curious. 

RAMEKINS,  a  fortrefs  of  the  United  Netherlands, 
on  the  fouth  coaft  of  the  ifland  of  Walchevin,  in  the 
province  of  Zelaml.  One  of  the  cautionary  towns  gi¬ 
ven  to  Queen  Elizabeth  for  the  repayment  of  the  char¬ 
ges  (he  had  been  at  for  the  defence  of  this  republic  in 
its  infancy.  Four  miles  eaft  of  Flulhing ;  in  N.  Lat.  51. 
34.  E.  Long.  4.  24. 

R AMESES,  (anc.  geog.)  ;  a  town  built  by  the  If- 
raelites  during  their  bondage  in  Egypt,  and  from  which 
the  Exodus  took  place,  and  which  muft  have  been  to¬ 
wards  and  not  far  from  the  Arabian  Gulph,  feeing  in 
the  third  ftation  the  Ifraelites  arrived  on  its  Ihore. 

R AMESES,  king  of  the  Lower  Egypt  when  Ja¬ 
cob  went  thither  with  his  family,  in  the  1 706th  year 
before  the  Chriftian  era.  Ancient  authors  mention  fe- 
veral  other  kings  of  Egypt  of  the  fame  name  ;  and  it  is 
-thought  that  one  of  thofe  princes  ere&ed  in  the  temple 
of  the  fuu  at  Thebes,  the  magnificent  obelilk  which  the 
emperor  Conftantine  caufed  to  be  removed  to  Alexan¬ 
dria  in  the  year  334;  and  that  prince  dying,  his  fon 
Conftantius  had  the  obelilk  tranfpoited  fiom  Alexan¬ 
dria  to  Rome  in  352,  where  it  was  erected  in  the  grand 
Circus.  Its  height  was  132  feet.  When  the  Goths 
lacked  the  city  of  Rome  in  409,  they  overthrew  this 
obelilk,  which  continued  buried  in  the  fand  till  the  time 
of  Sixtus  V.  in  1587,  when  it  was  found  broken  in  three 
pieces  ;  which  being  joined  together,  it  was  fet  up  in 
ilie  fquare  of  St  John  de  Lateran.  On  the  four  Tides  of 
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this  wonderful  obelilk  are  a  number  of  figures  and  hie- 
roglyphical  characters,  which,  according  to  the  expli-  ll0“» 
cation  of  Ammianus  Marcellinus,  contain  the  praifes  of  ^arr^  f 
Ramefes. 

RAMIFICATION,  the  prodndion  of  boughs  or 
branches,  or  of  figures  leferobhng  branches. 

RAMILLIES,  a  fmall  village  of  Brabant,  in  the 
Auftrian  Low  Countries,  12  miks  noitli  of  Namur, 
and -22  fouth-eaft  of  Bruflels.  'Lat.  5c.  51.  Long.  4. 

48.  Famous  for  the  battle  fought  by  the  allies  com¬ 
manded  by  the  duke  of  Marlborough  and  M.  D’ Auver- 
quirque,  againft  that  of  the  two  crowns,  commanded  by 
the  Duke  of  Bavaria  and  Marlhal  Villeroy,  the  2 2d  of 
May  1706.  See  Britain,  n°  357. 

The  troops  deftined  to  compofe  the  army  of  the  al¬ 
lies  being  joined  at  the  camp  of  Borchloon  the  20th  of 
May,  halted  the  21ft.  On  the  2 2d  the  army  marched 
from  Borchloon  in  four  columns,  and  polled  itfelf  the 
fame  day,  with  the  right  towards  the  Mill  of  Qu.ore$% 
extending  with  the  left  towards  Blehen:  from  this  camp 
was  difeovered  the  army  of  the  two  crowns,  which  was 
encamped  with  the  Lit  at  Over-Efpen,  and  the  right 
towards  the  wood  ©f  Chapiaraux,  Heyliffem  in  their 
front,  and  Tirlemont  in  their  rear*.  It  was  rcfolved  the 
fame  day  to  march  the  next  morning  towards  the  plain 
of  Meerdorp  or  Mierdau,  to  view  the  pofture  of  the 
enemies,  and.  determine  what  would  be  the  moft  proper 
means  of  attacking  them  according  to  the  movement 
they  Ihould  make.  To  this  end,  an  advanced  guard  of 
600  liorfe  and  all  the  quarter-mailers  of  the  army  were 
fent  forward  on  the  23d  at  break  of  day. 

The  fame  morning  about  four,  the  army  marched  in 
eight  columns  towards  the  aforefaid  plain.  The  advan¬ 
ced  guard  and  the  quarter-mafters  arrived  about  eight 
at  the  height  of  Meerdorp  or  Mierdau  ;  from  whence 
the  army  of  the  enemy  wasfeen  in  motion  :  a  little  after 
it  was  perceived  that  the  enemy  was  marching  through 
the  plain  of  Mount  St  Andrew  in  four  columns,  ot 
which  information  was  given  to  the  duke  of  Marlbo¬ 
rough  and  M.  D’Auverquirque,  who  immediately  re¬ 
paired  to  the  laid  height ;  and  by  the  time  thefe  gene¬ 
rals  were  arrived  there,  the  head  of  the  enemy’s  army 
already  appeared  at  the  tomb  of  Ottomont  upon  the 
caufeway,  near,  the  Mehaigne  :  whereupon  the  Duke 
of  Marlborough  and  M.  D’Auverquirque  made  the 
army  advance  with  all  expedition. 

The  enemy,  as  fall  as  they  advanced,  ranged  in  order 
of  battle,  with  their  right  towards  the  tomb  of  Otto 
mont  upon  the  Meliaigne,  extending  with  their  left  to 
Autr’Lglife  ;  having  Tranquiers  in  front  of  their  right, 
into  which  they  had  thrown  feveral  battalions  of  infan¬ 
try  and  14  fquadrons  of  dragoons,  who ‘had  difmounted 
their  horfes  to  fupport  them.  They  had  placed  many 
of  their  infantry  and  a  confiderable  part  of  their  artille¬ 
ry  in  the  village  of  Ramillies,  which  fronted  the  right 
of  their  main  body,  as  well  as  into  the  village  of  OtFuz, 
which  fronted  the  left  of  their  infantry,  and  into  the 
village  of  Autr’Eglife,  quite  on  their  kit.  The  front 
between  the  village  ot  Ramillies  and  Autr’Eglife  was 
covered  by  a  fmall  ftream  of  water,  which  rendered  the 
meadows  in  fome  places  marfhes,  and  alio  by  feveral 
roads  covered  with  hedges ;  which  difficulties  prevent¬ 
ed  our  cavalry  of  the  right  wing  from  coining  to 
adion.  As  fall  as  the  army  of  the  allies  arrived  it 
was  ranged  in  order  of  battle  $  with  the  left  towards 

Bonnet, 


Unipart. 
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Umllttes  Bonnef,  and  the  right  towards  Folz,  and  every  thing 
was  difpofed  in  order  to  attack.  To  this  end,  four 
_  battalions  were  detached  to  attack  the  village  of  Fran- 
quenies,  and  twelve  battalions  to  attack  the  village  of 
Ramillies,  which  were  to  be  fupported  by  the  whole  in¬ 
fant  ry. 

Our  artillery  began  to  cannonade  the  enemy  at  one  ; 
at  about  two,  the  attack  began  with  the  poll  of  Fran- 
quenies,  where  oiir  infantry  had  the  good  fortune  to 
drive  the  enemy  from  the  hedges,  where  they  were  ad- 
vantageoufly  polled,  and  at  the  fame  time  all  the  caval¬ 
ry  of  our  left  wing  advanced  to  attack  that  of  the  ene¬ 
my's  right ;  foon  after  all  was  in  aXion.  Whilll  the 
cavalry  were  engaged,  the  village  of  Ramillies  was  like- 
wife  attacked,  and  forced  after  a  vigorous  refiftance. 

The  battle  laded  about  two  hours*,  and  was  pretty 
obftinate;  but  fo  foon  as  our  cavalry  had  gained  ground 
enough  to  attack  the  enemy  in  flank,  they  began  to 
give  way  ;  at  the  fame  time  all  their  infantry  were  put 
in  diforder,  fo  that  the  whole  retreated  in  great  confu- 
fion.  The  cavalry  of  their  left  wing  formed  a  little 
upon  the  high  ground,  between  Offuz  and  Mount  St 
Andrew,  to  favour  their  retreat  :  but  after  the  infantry 
and  cavalry  of  our  right  wing  had  fled  off  between  the 
bottom  of  the  village  of  Ramillies  and  Offuz,  the  whole 
army  marched  in  feveral  columns  to  attack  the  enemy 
anew  ;  but  they  gave  way  before  we  could  come  up 
with  them,  and  retired  in  great  confufiorr,  fome  towards 
the  defile  of  the  Abbey  lie  La  Ramce  and  towards 
Dongelberge,  others  towards  Judogne,  and  others  again 
towards  Hougarde.  They  were  puifued  all  night  fo 
clofely  that  they  were  obliged  to  abandon  all  their  ar¬ 
tillery  and  baggage,  part  of  which  was  found  at  Judog¬ 
ne  and  at  Hougarde,  with  their  chefts  of  ammunition. 

The  enemy  loft  above  30,000  men,  60  cannon,  8 
mortars,  ftandards,  colours,  baggage,  &c. ;  we  about 
3000.  The  reft  of  the  campaign  was  fpent  in  the  fie- 
ges  of  Oftend,  Menin,  and  Aeth.  In  fourteen  days 
th<i  Duke  defeated  and  difperfed  the  heft  appointed  ar¬ 
my  the  French  ever  tiad,  and  recovered  all  Spaniffl  Bra¬ 
bant,  the  marquifate  of  the  holy  Roman  empire.  The 
army  of  the  enemy  confifted  of  76  battalions  and  142 
iquadrons,  including  the  king’s  houfhold  troops  (La 
Maifon  du  Roi);  and  the  army  of  the  allies  was  74  bat¬ 
talions  and  123  Iquadrons.  Confidering  the  import¬ 
ance  of  the  viXory,  tne  k)fs  of  the  allies  was  very  imall, 
not  above  1100  being  killed,  and  2600  wounded. 

RAMLA,  tire  modern,  name  of  Arknathea.  See 
Arimathea. 

RAMMER,  an  inftrument  ufed  for  driving  down 
ftones  or  piles  into  the  ground,-  or  for  beating  the  earth, 
in  order  to  render  it  more  folid  for  a  foundation. 

Rammer  of  a  Gun,  the  Gun-flick  ;  a  rod  ufed  in  char¬ 
ging  of  a  gun,  to  drive  home  the  powder,  as  alfo  the 
fhot,  and  the  wad  which  keeps  the  fhot  from*  rolling 
out. 

RAMPANT,  in  heraldry,  a  term  applied  to  a  lion, 
leopard,  or  other  beafl  that  fiends  on  its  hind  legs, 
and  rears  up  his  fore-feet  in  the  pofture  of  climbing, 
fhowing  only  half  his  face,  as  one  eye,  See .  It  is  diffe¬ 
rent  from  faliant,  in  which  the  beaft  feems  fpringing 
forward  as  if  making  a  fally. 

RAMPART,  in  fortification,  is  an  elevation  of 
earth  round  a  place  capable  of  refilling  the  cannon  of 
an  enemy ;  and  formed  into  bullions,  curtins,  &c. 
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RAMPHASTOS,  the  Toucan,  in  ornithology. 
See  Rhamphastos. 

RAMSAY  (Allan),  the  Scots  paftoral  poet,  was  a 
barber  in  Edinburgh  in  the  early  part  of  the  prefent 
century.  His  tafte  in  poetry,  however,  has  juftly  rai- 
fed  him  to  a  degree  of  fame  that  may  in  fome  meafurc 
be  conlidered  as  a  recompenfe  for  the  frowns  of  for¬ 
tune.  His  fongs  are  in  univerfai  efteem  ;  as  is  alfo 
the  only  dramatic  performance  attributed  to  him,  viz. 
Pntie  and  Roger,  or  The  Gentle  S*cpherdy  a  Scots  pa- 
ftoral.  He  died  in  1743  5  anc*  wa$  father  to  the  inge¬ 
nious  Mr  Ramfay,  a  celebrated  painter  of  the  prefent 
age,  and  who  has  likewife  diftinguilhed  himfelf  by  fome 
well-written  traXs  on  various  branches  of  polite  litera¬ 
ture,  particularly  the  Invefligator . 

Ramsay  (Andrew  Michael),  generally  known  by 
the  name  of  the  Chevalier  Ramfay,  was  a  polite  Scots 
writer,  born  of  a  good  family  at  Ayr  in  1686.  His 
good  parts  and  learning  recommended  him  to  be  tutor 
to  the  fon  of  the  earl  of  Wemyfs  ;  after  which,  concei¬ 
ving  a  difguft  at  the  religion  in  which  he  had  been  edu¬ 
cated,  he  in  the  fame  ill  humour  reviewed  other  Chri- 
flian  churches ;  and,  finding  none  to  his  liking,  relied 
for  a  while  in  Deifm.  While  he  was  in  this  uncertain 
flate  of  mind,  he  went  to  Leyden  ;  where,  falling  into 
the  company  of  one  Pqiret  a  myftic  divine,  he  received 
the  infeXion  of  myfticifm  :  which  prompted  him  to  con- 
fult  M.  Fenelon,  the  celebrated  archbifhop  of  Cambray, 
who  had  imbibed  principles  of  the  fame  nature  ;  and 
who  gained  him  over  to  the  Catholic  religion  in  1 709. 
The  fubfequent  courfe  of  his  life  received  its  direXion 
from  his  friendfhip  and  connexions  with  this  prelate  ; 
and  being  appointed  governor  to  the  duke  de  Chateau 
Thierry,  and  the  prince  de  Turenne,  he  was  made  a 
knight  of  the  order  of  St  Lazarus.  Fie.  was  fent  for 
to  Rome  by  the  chevalier  de  St  George,  to  undertake 
the  education  of  his  children  ;  but  lie  found  fo  many 
intrigues  and  diffenfions  on  his  arrival  there  in  1724, 
that  he  obtained  the  Chevalier’s  leave  to  return  to  Pa- 
He  died  in  1743,  0®ce  °f  iutendant  to  the 


duke  of  Bouillon,  prince  de  Turenne.  The  moft  ca¬ 
pital  work  of  his  writing  is  the  Travels  of  Cyrus,  which 
has  been  feveral  times  printed  in  Englifii. 

Ramsay  (the  Reverend  James),  fo.  juftly  cele¬ 
brated  for  his  philanthropy,  was,  on  the  25th  of  Ju¬ 
ly  I733>  horn  at  Fraferiburgh,  a  fmall  town  in  the 
county  of  Aberdeen,  North  Britain.  His  defeent 
was  honourable,  being,  through  his  father,  from  the 
Ramfays  of  Melrofe  in  Banffshire,  and  through  his 
mother,  from  the  Ogilvies  of  Purie  in  Angus.  His 
parents  were  of  characters  the  moft  refpeXablc,  but  in 
circumilances  by  no  means  affluent.  From  his  earlieft 
years  he  difeoverea  a  ferious  difpolition,  and  a  ftrong 
third  for  knowledge  ;  and  after  palling  through  the 
courfe  of  a  Scotch  grammar  fcliool  education,  he  was^ 
inclined  to  purfue  the  ftudies  requifite  to  fit  him  for  the 
profefflon  of  a  clergyman  ,*  an  inclination  with  which 
the  wifhes  of  his  mother,  a  woman  of  eminent  piety, 
powerfully  concurred.  Several  circumftances,  however, 
confpired  to  divert  him  for  a  time  from  his  favourite 
purfuit. 

.  He  was  educated  in  the  epifcopal  perfuafion^  and  ha¬ 
ving  been  unhappy  enough  to  lofe  his  father  while  yet 
very  young,  he  found,  upon  his  advancing  towards  the 
date  of  manhood,  that  the  joint  fortunes  ofhimfelf  and 

Vi«*. 
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lUrnfay.  hlg  mother  could  not  bear  the  expence  of  a  regular  edu- 
cation  in  either  of  the  univeifities  of  Oxford  or  Cam¬ 
bridge,  which  he  doubtlefs  thought  abfolutely  neceffary 
to  one  who  afpired  to  refpe&ability  in  the  church  of 
England.  Yielding  therefore  to  necefiity,.  lie  refolved 
to  ftudy  furgery  and  pharmacy ;  and  was  with  this  view 
bound  apprentice  to  Dr  Findlay,  a  phyfician(A)  in  Fra- 
‘ferfburgh.  But  though  obliged  to  relinquifh  for  a  time 
his  favourite  ftudies,  "he  did  not  think  ignorance  excu- 
fable  in  a  furgeon  more  than  in  a  clergyman,  or  conceive 
that  he  could  ever  become  eminent  in  the  profeflion  in 
which  circumftances  had  placed  him,  merely  by  fkill  in 
fetting  a  bone  or  compounding  a  medicine.  He  deter¬ 
mined  therefore,  with  the  full  approbation  of  his  mailer, 
who  very  foon  difeovered  his  talents  for  literature,  to 
make  himfelf  acquainted  with  at  lead  the  outlines  of  the 
liberal  arts  and  fciences  ;  and  with  this  view  he  repaired 
in  1750  to  the  King’s  College  and  univerfity  of  Aber¬ 
deen,  where  he  obtained  one  of  the  burfaries  or  exhibi¬ 
tions  which  are  there  annually  bellowed  upon  fuch  can¬ 
didates  for  them  as  difplay  the  mod  accurate  knowledge 
of  the  Latin  language.  The  fmall  fum  of  five  pounds, 
however  (which  none  of  thefe  burfaries  exceed),  was 
ilill  inadequate  to  the  expence  of  refidence  in  college  ; 
but  our  young  dudent  was  foon  to  obtain  a  more  valu¬ 
able  exhibition,  and  to  obtain  it  likewife  by  his  own 
merit. 

During  the  long  vacation  lie  returned  to  his  mailer 
Dr  Findlay,  and  Was  by  him  intruded  with  a  very  defpe- 
rate  cafe  in  furgery,  of  which  his  management  may  be 
faid  to  have  laid  the  foundation  of  his  future  fortunes. 

A  female  fervant  of  one  of  the  judges  of  the  Court  of 
Sefiion,  who,  when  the  court  was  not  fitting,  refided  in 
the  neighbourhood  of  Fraferfburgh,  had  been  fo  dread¬ 
fully  gored  by  a  bull,  that  hardly  any  hopes  were  enter¬ 
tained  of  her  recovery;  but  Mr  Ramfay,  to  whofe  care 
die  was  entirely  left,  treated  the  'wound  with  fuch  fkil- 
ful  attention,  that,  contrary  to  general  expe&ation,  his 
patient  recovered.  This  attra&ed  the  judge’s  notice, 
who  having  informed  himfelf  of  the  young  man’s  cir¬ 
cumftances  and  character,  recommended  him  fo  effec¬ 
tually  to  Sir  Alexander  Ramfay  of  Balmain,  that  he 
prefented  him  with  a  burfary  of  1 5  pounds  a-year,  which 
commenced  at  the  next  feffion  or  term,  in  the  fame  col¬ 
lege. 

He  now  profecuted  his  ftudies  with  comfort ;  and 
though  he  was  detained  in  college  a  year  longer  than  is 
ufual,  being  obliged,  upon  his  acceptance  of  a  fecond 
burfary,  to  begin  his  courfe  anew,  he  always  confidered 
this  as  a  fortunate  circumftance,  becaufe  it  gave  him 
the  celebrated  Dr  Reid  three  years  for  his  preceptor. 

To  that  great  and  amiable  philofopher  he  fo  recom¬ 
mended  himfelf  by  his  talents,  his  induftry,  and  his  vir¬ 
tues,  that  he  was  honoured  with  his  friendlhip  to  the 
day  of  his  death.  Nor  was  it  only  to  his  mailers  that 
his  conduct  recommended  him  ;  Sir  Alexander  Ramfay, 

"whom  he  vifited  during  fome  of  the  vacations,  was  fo 
"Well  pleafed  with  his  conversation,  that  he  promifed  him 
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another  burfary,  in  his  gift,  of  25 L  a-year,  to  com-  Ramfay 
mence  immediately  on  the  expiration  of  that  which  he  »  " 
enjoyed.  This  promife  lie  performed  in  the  beginning 
of  the  year  1755  ;  and  at  the  folicitation  of  Dr  Findlay 
even  paid  the  money  per  advance  to  enable  the  exhibi¬ 
tioner  to  travel  for  the  purpofe  of  improving  himfelf  in 
his  profeflion. 

Thus  provided,  Mr  Ramfay  Went  to  London,  and  ftu- 
died  furgery  and  pharmacy  under  the  aufpices  of  Dr 
Macauly ;  in  whofe  family  he  lived  for  two  years,  careffed 
and  efteemed  both  by  him  and  by  his  lady.  Afterwards, 
having  palled  the  ufual  examination  at  Surgeon’s-hall, 
he  ferved  in  his  medical  capacity  for  feveral  years  in  the 
royal  navy;  but  how  long  he  was  continued  in  the  ftation 
of  a  mate,  or  when  and  by  whom  he  was  firft  appoint¬ 
ed  furgeon,  we  have  not  been  able  to  learn.  We  can 
fay,  however,  upon  the  beft  authority,  that  by  his  hu¬ 
mane  and  diligent  difeharge  of  his  duty  in  either  ftation, 
he  endeared  himfelf  to  the  feamen,  and  acquired  the  e- 
fteem  of  his  officers. 

Of  his  humanity  there  is  indeed  one  memorable  in- 
ftance,  which  mull  not  be  omitted.  Wliilft  he  a&ed  as 
furgeon  of  the  Arundel,  then  commanded  by  Captain 
(now  Vice-admiral  Sir  Charles)  Middleton,  a  flave-fhip 
on  her  paflage  from  Africa  to  the  Weft  Indies  fell  in 
with  the  fleet  to  which  the  Arundel  belonged.  An 
epidemical  diftemper,  too  common  in  fuch  veffels,  had 
fwept  away  not-  only  a  great  number  of  the  unfortunate 
negroes,  but  alfo  many  of  the  fhip’s  crew,  and  among 
others  the  furgeon.  In  this  diftreffed  fituation  the 
commander  of  the  Guinea  fhip  applied  to  the  Englifh 
Commodore  for  medical  affiftance  ;  but  not  a  furgeon  or 
furgeon’s  mate  in  the  whole  fleet,  except  Mr  Ramfay, 
would  expofe  himfelf  to  the  contagion  of  fo  dangerous 
a  diftemper.  Prompted,  however,  by  his  own  innate 
benevolence,  and  fully  authorized  by  his  no  lefs  bene¬ 
volent  commander,  the  furgeon  of  the  Arundel,  regard- 
lefs  of  perfonal  danger,  and  trufting  in  that  God  to 
whom  mercy  is  more  acceptable  than  facrifice,  went  on 
board  the  infe&ed  fhip,  vifited  all  rhe  patients,  and  re¬ 
mained  long  enough  to  leave  behind  him  written  direc¬ 
tions  for  their  future  treatment.  If  a  cup  of  cold  water 
given  in  charity  be  entitled  to  a  reward,  how  much 
more  fuch  an  a&ion  as  this  ?'  But  the  rewards  of  Chri- 
ftianity  are  not  immediate.  Mr  Ramfay  indeed  efcaped 
the  contagion  ;  but  on  his  return  to  his  own  fhip,  juft 
as  he  had  got  on  the  deck,  he  fell  and  broke  his  thigh¬ 
bone  ;  by  which  he  was  confined  to  his  apartment  for 
ten  months,  and  rendered  in  a  fmall  degree  lame  through 
the  remainder  of  his  life. 

The  fearlefs  humanity  which  he  difplay ed  on  this 
occafion  gained  him  the  friendfhip  and .  efteem  of  Sir 
Charles  Middleton,  which  no  future  a&ion  of  his  life 
had  the  fmalleft  tendency  to  impair ;  but  the  fra&ure 
of  his  thigh-bone  and  his  fubfequent  lamenefs  determin¬ 
ed  him  to  quit  the  navy,  and  once  more  turn  his 
thoughts  towards  the  church.  Accordingly,  while  the 
Arundel  lay  at  St  Chriftopher’s,  he  opened  his  views  to 


(a)  In  the  remote  towns  of  Scotland  the  fame  man  generally  a&s  in  the  triple  capacity  of  phyfician,  furgeon, 
:tmd  apothecary  ;  and  we  could  mention  doftors  of  phyficof  the  firft  eminence,  who  pradife  thus  within  torty 
guiles  of  Edinburgh* 


Eamfey. 
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of  the  principal  inhabitants  of  that  ifiand,  by  whom  and  his  own  family,  for  a  proper  ufe  of  every  branch  of  Hamfay, 
A - ~ - ^  u:A™  ~r  T  ““  knowledge  which  he  poflefed.  He  therefore  took  the  ' 


he  was  fo  ftrongly  recommended  to  the  bi/hop  of  Lon¬ 
don,  that  on  his  coming  home  with  Sir  Charles  Mid¬ 
dleton,  who  warmly  joined  in  the  recommendation,  he 
was  admitted  into  orders ;  after  which  he  immediate¬ 
ly  returned  to  St  Chriftopher's,  where  he  ;was  prefent- 
cd  by  the  governor  to  two  redtories,  valued  at  700I.  a- 
year. 

As  foon  as  he  took  pofleffion  of  his  livings,  in  1763, 
he  married  Mifs  Rebecca  Akers,  the  daughter  of  a 
planter  of  the  beft  family-conne&ions  in  the  bland,  and 
began  to  regulate  his  houfehojd  on  the  pious  plan  incul¬ 
cated  in  his  Ejfay  on  the  Treatment  and  Converjton  of  the 
African  Slaves  in  the  Briti/h  Sugar  Colonies .  He  fum- 
moned  all  his  own  Haves  daily  to  the  prayers  of  the  fa¬ 
mily,  when  he  took  an  opportunity  of  poiuting  out  to 
them  their  duty  in  the  plaineft  terms,  reproving  thofe 
that  had  done  amifs,  and  commending  fuch  as  had  fhown 
any  thing  like  virtue  ;  but  he  confefled  that  his  occa- 
fions  for  reproof  were  more  frequent  than  for  commen¬ 
dation..  As  became  his  office  and  chara&er,  he  incul¬ 
cated  upon  others  what  he  pra&ifed  himfelf,  and  knew 
to  be  equally  the  duty  of  all,  “  On  his  firft  fettlemeut 
as  a  minifter  in  the  Weft  Indies,  he  made  fome  public 
attempts  to  inftrudl  Haves.  He  began  to  draw  up  fome 
eafy,  plain  difeourfes  for  their  inftru&ion,  He  invited 
them  to  attend  on  Sundays,  at  particular  hours.  He 
appointed  hours  at  home  to  inftrudt  fuch  fenfible  Haves  as 
would  of  themfelves  attend.  He  repeatedly  exhorted  their 
tnafters  to  encourage  fuch  in  their  attendance.  He  re¬ 
commended  the  French  cuftom,  of  beginning  and  end¬ 
ing  work  by  prayer.  But  inconceivable  is  the  liftlefT- 
nefs  with  which  he  was  heard,  and  bitter  was  the  cen- 
fure  heaped  on  him  in  return.  It  was  quickly  fuggeft- 
3d,  and  generally  believed,  that  he  wanted  to  interrupt 
the  work  of  Haves,  to  give  them  time,  forfooth,  to  fay 
their  prayers ;  that  he  aimed  at  the  making  of  them 
Chriftians,  to  render  them  incapable  of  being  goad 
Haves.  In  one  word,  he  ftood,  in  opinion,  a  rebel  con- 
vift  againft  the  intereft  and  majefty  of  planterfhip.  And 
as  the  Jews  fay,  that  in  every  punifhment,  with  which 
they  have  been  proved,  fince  the  bondage  of  Egypt, 
there  has  been  an  ounce  of  the  golden  calf  of  Horeb  ; 
fo  might  he  fay,  that  in  every  fnftance  of  prejudice  (and 
they  were  not  a  few)  with  which,  till  within  a  year  or 
two  of  his  departure  from  the  country,  he  was  exerci- 
fed,  there  was  an  ounce  of  his  fruitless  attempts  to  im¬ 
prove  the  minds  of  Haves.  In  the  bidding  prayer,  he 
had  inferted  a  petition  for  the  converfion  of  thofe  per- 
fons.  But  it  was  deemed  fo  difagreeable  a  memento,  that 
feveral  white  people,  on  account  of  it,  left  off  attending 
divine  fervice.  He  was  obliged  to  omit  the  prayer  en¬ 
tirely,  to  try  and  bring  them  back.  In  fhort,  neither 
were  the  Haves,  at  that  time,  defirous  of  being  taught, 
nor  were  their  matters  inclined  to  encourage  them.” 

That  he  was  hurt  by  this  negled  cannot  be  queftion- 
ed,  for  he  had  a  mind  benevolent,  warm,  and  irritable  ; 
but  he  ftill  retained  many  friends  amongft  the  moft  wor¬ 
thy  members  of  the  community  :  and  as  he  was  confci- 
0U8  of  having  done  nothing  more  than  his  duty,  he  con- 
foled  himfelf  with  reHefting,  that  thofe  are  “  bleffed 
whom  men  revile,  and  persecute,  and  fpeak  all  manner 
$f  evil  againft  falfdy,  for  the  fake  ojF  the  gofpel.” 

Although  his  ferious  ftudies  were  now  theological, 
Ke  confxdered  himfelf  as  anfwerable  to  God,  his  country, 
Vol,  XV.  Part  II. 


charge  of  fever  al  plantations  around  him  in  the  capaci¬ 
ty  of  a  medical,  pra&itiouer  5  and  attended  them  with 
Unremitting  diligence,  and  with  great  fuccefs.  Thus  lie 
lived  till  the  year  1777,  when  relinquifhing  the  pradice 
of  phyfic  entirely,  he  paid  a  vifit  to  the  place  of  his  na¬ 
tivity,  which  he  had  not  feen  fince  1755.  His  mother, 
whofe  latter  days  he  had  made  comfortable  by  a  liand- 
fome  annuity,  had  been  dead  for  fome  years  ;  blit  he  re¬ 
warded  all  who  had  been  attentive  to  her,  or  in  early 
life  ferviceable  to  himfelf;  and  he  continued  the  penfion 
to  a  fitter  who  had  a  numerous  family,  for  which  her 
hufband  was  unable  to  provide. 

After  remaining  three  weeks  in  Scotland,  and  near 
a  year  in  England,  during  which  time  he  was  admitted 
into  the  confidence  of  Lord  George  Germaine,  fecre- 
tary  of  flate  for  the  American  department,  Mr  Ram- 
fay  was .  appointed  chaplain  to  Admiral  Barrington, 
then  going  out  to  take  a  command  in  the  Weft  In¬ 
dies.  Under  this  gallant  officer,  and  afterwards  un¬ 
der  Lord  Rodney,  he  was  prefent  at  feveral  engage¬ 
ments,  where  he  difplayed  a  fortitude  and  zeal  for  the 
honour  ©f  his  country  which  would  not  have  difgraced 
the  oldeft  admiral.  T.  o  the  navy,  indeed,  he  feems  to 
have  been  ftrongly  attached  ;  and  he  wrote,  at  an  early 
period  of  his  life,  an  Ejfay  on  the  Duty  and  Qualifications 
of  a  Sea -officer  y  with  fuch  a  knowledge  of  the  fervice 
as  would  have  done  honour  to  the  pen  of  the  moft  ex¬ 
perienced  commander.  Of  the  firft  edition  of  this  effay 
the  profits  were  by  its  benevolent  author  appropriated 
to  the  Magdalen  and  Britifh  lying-in  hofpitals,  as  thofe 
of  the  fecond  and  third  (which  laft  was  publifhed  about 
the  period. of  which  we  now  write)  were  to  the  maritime 
fchool,or,in  the  event  of  its  failure,  to  the  marine  focietyv 

Althoughxarefled  by  both  the  admirals  under  whom 
he  ferved,  and  having  fuch  influence  with  the  latter  as 
to  be  able  to  render  eflential  fervices  to  the  Jews  and 
ot>er  perfons  whom  he  thought  harfHly  treated  at  the 
capture  of  ,St  Euftatius,  Mr  Ramfay  once  more  quitted 
the  fea-fervice,  and  retired  to  his  paftoral  charge  in  the 
Ifiand  of  St  Chriitopher’s.  There,  however,  though  the 
former  animofities  againft  him  had  entirely  fubfided,  and 
though  his  friendihip  was  now  folicitcd  by  every  perfon 
of  confequence  in  the  ifiand,  he  remained  but  a  little 
while.  Sick  of  the  life  of  a  planter  and  of  the  pro- 
fpedl  of  Havery  around  him,  he  refigned  his  livings, 
bade  adieu  to  the  ifiand,  and  returned  to  England  with 
his  wife  and  family  in  the  end  of  the  year  1781.  Im¬ 
mediately  on  his  arrival,  he  was,  through  the  intereft 
of  his  fteady  friend  Sir  Charles  Middleton,  prefented  to 
the  livings  of  Teflon  and  Nettleftead  in  the  county  of 
Kent. 

Here  he  was  foon  determined,  by  the  advice  of  thofe 
whom  he  moft  refpe&ed,  to  pubiifh  an  Ejfay ,  which  had 
been  written  many  years  before,  on  the  Treatment  and 
Converfton  of  African  Slaves  in  the  Briti/h  Sugar  Colo¬ 
nies.  The  controveify  in  which  this  publication  invol¬ 
ved  "him,  and  the  acrimony  with  which  it  was  carried 
on,  are  fo  frefh  in  the  memory  of  all  our  readers,  that 
no  man  who  thinks  of  the  narrow  limits  within  which 
our  biographical  articles  inuft  be  confined,  will  blame 
us  for  not  entering  into  a  detail  of  the  particulars.— 
Torrents  of  obloquy  were  poured  upon  the  benevolent 
author  by  writers  who  were  unfair  enough  to  conceal 
J  H  their 


RAM 


[  794  1 


RAM 


their  t tames  ;  and  it  muil  be  confeffed,  that  his  replies 
’  abounded  with  farcafms,  which  the  moft  rational  friends 
to  the  caufe  which  he  fupported  would  not  have  been 
ferry  to  fee  blotted  from  his  pages.  The  provocation, 
however,  which  he  received  vyas  great ;  and  Mr  Ram- 
fay,  though  an  amiable,  virtuous,  and  pious  man,  had 
a  warmth  of  temper,  which,  though  not  deferving  of 
praife,  will  be  ceufuted  by  none  who  refted  on  the  frailties 
cf  our  common  nature.  That  the  particular  calumnies 
propagated  againft  him  on  this  occafion  were  wholly 
gronndlefs,  it  is  impofiible  to  doubt,  if  we  admit  lurn 
to,  have  been  poffeffed  of  common  under  Handing.  When 
fbme  years  ago  a  (lory  was  circulated,  of  Swift’s  ha¬ 
ving,  when  prebendary  of  Rilroot,  been  convided  be¬ 
fore  a  magi  ft  rate  of  an  attempt  to  commit  a  rape  on 
the  body  of  one  of  Ids  parifnioners,  it  was  thought  a 
fufficient  confutation  of  the  calumny  to  put  the  retail¬ 
er  of  it  m  mind,  that  the  dean  of  St  Patrick  s,  though 
detefted  by  the  moft  powerful  faclion  in  the  kingdom, 
lampooned  without  dread,  and  with  great  Severity,  the 
dean  of  Ferns  for  the  very  crime  of  which,  had  this 
anecdote  been  true,  he  muft  have  been*  eonfeious  that 
all  Ireland  knew  himfelf  to  be  guilty  i  Such  conduft 
cannot  be  reconciled  to  common  fenie.  Had  Swift 
'been  a  ravilher,  though  he  might  have  been  penitent, 
and  reafoned  in  general  terms- *againft  giving  way  to. 
filch- licentious-,  paffions,  he  would  never  have  fatyrifed; 
a  particular  perfon  for  the  crime  of  which  he  himfelf  • 
flood  convided.  In  like  manner,  liad  Mr  Ramfay  been 
a  tyrant  to  his  own  (laves,  though-  he  might  have  ar¬ 
gued  againft  (la very  in  the  abfttad,  on  the  broad  balls- 
of  virtue  and  religion,  lie  never  could  have  arraigned 
for  flmifar  cruelty  a  number  of  individuals  in  the  very 
bland  which  witneffed  his  own  enormities.. 

But  the  melancholy  part  of  the  narrative  is  behind. 
The  agitation  given  to  his  mind  by  thefe  calumnies, 
and  the  fatigues  lie  underwent  in  his  endeavours  to  re- 
feue  from  mifery  the  moft  helplefs  portion  of  the  human 
race,  contributed  to  fhorten  a  life  in  no  common  degree 
ufeful.,  He  had  been  for  fome  time  affltded  with  apain 
in  his  ftomacli,  for  which  he  was.  prevailed  upon,  tho’ 
With  great  reludance,  to  try-  tlie,e&6b  of  air  and  exr 
ercife,  by  attempting  a  journey  of  ioo  miles.  But  in 
London,  being  feised  with  a  violent  vomiting  of  blood, 
he  was  unable  either  to  proceed  or  to  be  removed 
home  ;  and  in  the  houfe  of  Sir  Charles  Middleton  he- 
ended  his  days,  on  the  20th  of  Jtily 
groans  of  his  family,  and  the  tears  of  many  friends.— 
Thus  died  a  man,  of  whom  it  is  not  too  much  to  fay, 
that  “  the  blelling  of  many  that  were  ready  to  perilh 
^ame  upon  him for  whatever  be  the  fate  of  the  (l&ve- 
trade  (fee  Slavery)/ it  is  certain  that  his  writings, 
have  contributed  much  to  meliorate  the  treatment  of 
(laves.  He  left  behind  him  a  widow  and  three  daugh¬ 
ters  :  and  his.  works,  befides  thofe  to  which  we  have  al¬ 
luded,  confiil  of  a  volume  of  Sea-fermons ,  preached  on 
board  his  majefty’s  (hip  the  Prince  of  Wales,  which 
Ihow  him  to  have  been,  a  matter  of.  true  pulpit-elo¬ 
quence  ;  and  a  'Treatfe  on  Signals ,  vyhicb  was  certainly 
written,  and  we  think  printed,  though  we  know  not 
whether  it  was  ever  publiftied. 

RAMSBEN’s  Machine  for  Dividing  Mathema¬ 
tical  Instruments,  is  a  late  invention,  by  which 
thefe  divifions  can  be  performed  with  exceeding  great 
3igcuracy,  fuch  as  would  formerly  have  been  deemed  in¬ 


credible.  On  difeovering  the  method  of  cottftru&ing 
this  machine,  its  inventor,  Mr  Ramfden  of  Piccadilly, 
received  615’L  from  the  commiffioners  of  longitude ; 
engaging  himfelf  to  i'nftrud  a  certain  number  of  per- 
fons,  not  exceeding  ten*  m  the  method  of  making  and 
ufmg  this  machine  from  the  28th.  October  1775  to 
28th  0<ftober  1777  ;  alfo  *  binding  him! elf  to  divide  all 
oftants  and  fextants  by  the  fame  engine,  at  the  rate 
of  three  (hillings  for  each  o&ant,  and  fix  Huttings  for 
each  brafs  (extant,  with  Nonius’s  diviiions  to  half  mi¬ 
nutes,  far  as  long  time  as  the  commifiioners  fhoulcF 
think  proper  to  let  the  engine  remain  in  his  pottefiton* 
Of  this  fum  of  615  1.  paid  to  Mr  Ramfden,  300 1.  was. 
given  him  as  a  reward  for  the  improvement  made  by 
him  in  difeovering  the  engine,  and  the  remaining  315  L 
for  his  giving  up  the  property  of  it  to  the  commit- 
fioners.  The  following  description  of  the  engine,  is- 
that  given  upon  oath  by  Mr  Ramfden  himfelf. 

“  This  engine  con  lifts  of  a  large  wheel  of  bell-metal,, 
fupported  on  a  mahogany  (land,  having-  three  legs,v 
which  are  ftrongly  conned ed  together  by  braces,  f©> 
as  to  make  it  perfectly  ileady.  On  each  leg  of  the- 
frand  is  placed  a  conical  fridion-pulley,  whereon  the 
dividing-wheel  refts  :  to  prevent  the  wheel  from  Hid¬ 
ing  off  the  friction-pulleys,  the  bell-metal  centre  under 
it  turns  in  a  focket  on  the  top  of  the  (land* 

«  The  circumference  of  the  wheel  is  ratched  or  cut: 
(by  a  method  which  will  be  described  hereafter)  into 
2160  teeth,  in  which  an  endlefs  ferew  ads.  Six  re¬ 
volutions  of  the  ferew  will  move  the  wheel  a  fpace 
equal  to  one  degree. 

“  Now  a  circle  of  brafs-  being  fixed  on  the  ferew  ar¬ 
bor,  having  its  circumference  divided  into  60  parts, 
each  divifion  will  confequently  anfwcr  to  a  motion  of 
the  wheel  of  xo  feconds,  fix  of  them  will  be  equal  to- 
a  minute,  &c. 

“  Several  different  arbors  of  tempered'  fteel  are  truly 
ground  into  the,  focket  in  the  centre  of  the  wheel.  The 
upper  parts  of  the  arbors  that  Hand  above  the  plane 
are  turned,  of  various  fizes,  to  fuit  the  centres  of  dif¬ 
ferent  pieces  of  work  to  be  divided. 

“  AATien  any  inftrument  is  to  be  divided,  the  centre 
of  it  is  very  exadly  fitted  on  one  of  thefe  arbors  ;  andS 
the  inftrument  is  .fixed  down  to  the- plane  of  the  divid¬ 
ing  wheel,  by  means  of  ferevvs,  which  fit  into  holes, 
made  in  the  radii  of  the  wheel  for  that  purpofe.. 

“  The  inftrument  being  thus,  fitted  011  the  plane  of 
the  wheel,  the  frame  which,  carries  the  dividing-point, 
is.conne&ed  at  one  end  by  finger-fere wa  with,  the  frame 
which  carries  the  endlefs  ferew  ;  while  the  other  end 
embraces  that  part  of  the  fteel  arbor,  -which  (lands* 
above  the  inftrument  to  be  divided,  by  an  angular 
notch  in  a  piece  of  hardened  fteel ;  by  this  means  both 
ends  of  the  frame  are  kept  perfe&fy  fteady  and  free 
from  any  (hake.. 

“  The  frame  carrying  the  dividing-point  or  tracer, 
is  made  to  Aide  on  the  frame  whicfcucarries  the  endlefs 
ferew  to,  any  diftance  from  the  centre  of  the  wheel  afr 
the  radius- of  the"  inftrument  to  be  divided  may  require* 
and  may  be  there  fattened  by  tightening  two  clamps  ; 
and  the  dividing-point  or  tracer  being  conne&ed  with 
the  clamps  by  the  double-jointed  frame,  admits  a  free 
and:  eafy  motion  towards  or  from  the  centre  for  cut¬ 
ting  the  diviiions,  without  any  lateral  (hake. 

**  From  what  has  been  faid,  it  appears^  that  an  an- 
2  ftrumeui 
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on  the  dividing-wheel  may  be  in  this  focket  will  produce  no  bad  effed,  as  will  appear  RamfdenV 

nrVidn  .Tr/>  -  iL  -  r  IVlachinc 
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Fig.  i#*t 
and  j. 


mamMcn’s  ftmment  thus  fitted  u>ay 

^Machine.  move(j  t0  any  an^e  by  tfte  fcrew  and  divided  circle  ©n 
its  arbor,  and  that  this  angle  may  be  marked  on  the 
limb  of  the  inftrument  with  the  greateft  exadnefs  by 
the  dividing-point  or  tracer,  which  can  only  move  in 
a  dired  line  tending  to  the  centre,  and  is  altogether 
freed  from  thofe  inconveniences  that  attend  catting  by 
means  of  a  ftraight  edge.  This  method  of  drawing 


v  mi  ir  &  uiavviu5  UUUU1C  uie  enaieis  lcrew,  ana  the  other  tw 

lines  will  alfo  prevent  any  error  that  might  arife  from  ~  fo  a*  to  be  at  equal  diftances  from  each  other. 

an  PXnanhnn  csr  rnnfriAinn  tc  T?  : r  i  _  i  r  in  *  ^  . 
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hereafter  when  we  defcribe  the  cutting  frame. 

The  wheel  was  then  put  on  its  (land,  the  lower 
edge  of  the  ring  B  refting  on  the  circumference  of 
three  conical  fridion-pulleys  W,  to  facilitate  its  mo¬ 
tion  round  its  centre.  The  axis  of  one  of  thefe  pulley* 
is  in  a  line  joining  the  centre  of  the  wheel  and  tho 
middle  of  the  endlefs  ferew,  and  the  other  two  placed 


an  expanfion^  or  contradion  of  the  metal  during  the 
time  of  dividing. 

b  “  The  ferew-frame  is  fixed  on  the  top  of  a  conical 
pillar,  which  turns  freely  round  its  axis,  and  alfo  moves 
*freely  towards  or  from  the  centre  of  the  wheel,  fo 
that  the  ferew-frame  may  be  entirely  guided  by  the 
frame  which  conne&s  it  with  the  centre ;  by  this  means 
•any  excentricity  of  the  wheel  and  the  arbor  would  not 
produce  any  error  in  the  dividing ;  and,  by  a  particular 
contrivance  (which  will  be  deferibed  hereafter),  the 
fere^v  wdien  preffed  againfl  the  teeth  of  the  wheel  always 
moves  parallel  to  itfelf ;  fo  that  a  line  joining  the  centre 
of  the  arbor  and  the  tracer  continued,  will  always  make 
equal  angles  with  the  ferew. 

Figure  i.  reprefents  a  perfpedive  view  of  the  en¬ 
gine. 
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Plate  “  Fig.  2.  is  a  plan*  of  which  fig.  3.  reprefents  a  fec- 
CcccxxxiVtfon  on  the  line  ha. 

“  The  large  wheel  A  is  45  inches  in  diameter,  and 
has  ten  radii,  each  being  fupported  by  edge -bars,  as 
reprefented  in  fig.  3.  Thefe  bars  and  radii  are  con¬ 
nected  by  the  circular  ring  B,  24  inches  in  diameter 
and  3  deep  ;  and,  for  greater  flrength,  the  whole  is  call 
in  one  piece  in  bcll-metal. 

^  “  As  the  whole  weight  of  the  wheel  A  refls  on  its 
ring  B,  the  edge-bars  are  deepeft  where  they  join  it ; 
and  from  thence  their  depth  di minifiles,  both  towards 
the  centre  and  the  circumference,  as  reprefented  in 
%•  3- 

“  The  furface  of  the  wheel  A  was  worked  very  even 
and  flat,  and  its  circumference  turned  true.  The  ring 
C,  of  fine  brafs,  was  fitted  very  exactly  on  the  circum¬ 
ference  of  the  wheel ;  and  was  faftened  thereon  with 
ferews,  which,  after  being  ferewed  as  tight  as  poffible, 
were  well  ri vetted.  The  face  of  a  large  chuck  being 
turned  very  true  and  flat  in  the  lath,  the  flattened  fur- 
face  A  of  the  wheel  was  faftened  againfl  it  with  hold- 
fafts  ;  and  the  two  furfaces  and  circumference  of  the 
ring  C,  a  hole  through  the  centre  and  the  plane  part 
round  (b)  it,  and  the  lower  edge  of  the  ring  B,  were 
turned  at  the  fame  time. 

“  D  is  a  piece  of  hard  bell-metal,  having  the  hole, 
which  receives  the  fteel-arbor  (d),  made  very  ftraight 
and  true.  This  bell-metal  was  turned  very  true  on 
nu  arbor  ;  and  the  face,  which  refis  on  the  wheel  at  (b), 
was  turned  very  flat,  fo  that  the  fteel  arbor  (d)  might 
fland  perpendicular  to  the  plane  of  the  wheel ;  this 
bell-metal  was  faftened  to  the  wheel  by  fix  fteel 
ferews  (h). 

“  A  brafs  focket  Z  is  fattened  on  the  centre  of  the 
mahogany  fland,  and  receives  the  lower  part  of  the 
bell-metal  piece  D,  being  made  to  touch  the  bell- 
metal  in  a  narrow  part  near  the  mouth,  to  prevent  any 
obliquity  of  the  wlietfl  from  bending  the  arbor :  good 
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“  F  is  a  block  of  wood  ftrongly  faftened  to  one  of  the 
legs  of  the  fland;  the  piece  (g)  is  ferewed  to  the  upper 
fide  of  the  block,  and  has  half  holes,  in  which  the 
tranfverfe  axis  (h)  turns :  the  half  holes  are  kept  toge¬ 
ther  by  the  ferews  (i). 

“  The  lower  extremity  of  the  conical  pillar  P  termi-  Fig.  r.&  4* 
nates  in  a  cylindrical  fleehpin  (k),  which  paffes  through  . 

and  turns  m  the  tranfverfe  axis  (h),  and  is  confined  by  4‘ 

a  cheek  and  ferew. 

“  To  the  upper  end  of  the  conical  pillar  is  faftened 
the  frame  G,  in  which  the  endlefs  ferew  turns  :  the 
pivots  of  the  ferew  are  formed  in  the  manner  of  two 
fruflums  of  cones  joined  by  a  cylinder,  as  reprefent¬ 
ed  at  X.  Thefe  pivots  are  confined  between  half 
poles,  which  prefs  only  on  the  conical  parts,  and  do  Fig.  5. 
not  touch  the  cyflndric  parts  ;  the  half  holes  are  kept 
together  by  ferews  (a),  which  may  be  tightened  at  any 
time,  to  prevent  the  ferew  from  fhaking  in  the  frame. 

“  On  the  ferew-arbor  is  *  fmall  wheel  of  brafs  K,  FIg‘  I#  %m 
having  its  outfide  edge  divided  into  60  parts,  and  niim-4’ 
bered  at  every  6th  divifion  with  I,  2,  & c.  to  10.  The 
motion  of  this  wheel  is  ihown  by-  the  index  (y)  on  the  Fig.  4. Sc  U 
ferew-frame  G.  , 

“  H  reprefents  a  part  of  the  fland,  having  a  parallel,  Fig.  u 
flit  in  the  direction  towards  the  centre  of  the  wheel, 
large  enough  to  receive  the  upper  part  of  the  conical 
brafs  pillar  P,  which  carries  the  ferew  and  its  frame  : 
and  as  the  refinance,  when  the  wheel  is  moved  by  the 
endlefs  ferew,  is  againfl  that  fide  of  the  flit  H  whkk 
is  towards  the  left  hand,  that  fide  of  the  flit  is  faced 
with  brafs,  and  the  pillar  is  preffed  againfl  it  by  3 
fteel  fpring  on  the  oppofite  fide:  by  this  means  the 
pillar  is  ftrongly  fupported  laterally,  and  yet  the  ferew 
may  be  eafily  preffed  from  or  againfl  the  circumference 
of  the  wheel,  and  the  pillar  will  turn  freely  on  its  axi* 
to  take  any  diredion  given  it  by  the  frame  L. 

“  At  each  corner  of  the  piece  I  are  ferew's  (n)  of  Fig. 
tempered  fteel,  having  polifhed  conical  points  ;  two  of 
them  turn  in  conical  holes  in  the  ferew-frame  near  (0)^, 
and  the  points  of  the  other  t\Vo  ferews  turn  in  holes  -* 
in  the  piece  Qj  the  ferews  (p)  are  of  fteel,  which  being 
tightened,  prevent  the  conical  pointed  ferews  from  mt 
turning  when  the  frame  is  moved, 

<f  L.  is  a  brafs  frame,  which  ferves  to  conned  the  end-  Fig. 
lefs  ferew,  its  frame,  &c.  with  the  centre  of  the  wheel : 
each  arm  of  this  frame  is  terminated  by  a  fteel  ferew 
that  may  be  palled  through  any  of  the  holes  (q)  in  the  F; 
piece  Q,  as  the  thicknefs  of  work  to  be  divided  on  ‘g’  4’ 
the  wheel  may  require,  and  are  faftened  by  the  finder- 
nuts  (r).  Fig.  I«*&  2. 

“  At. the  other  end  of  this  frame  is  a  flat  piece  of 
tempered  fteel  (b),  wherein  is  an  angular  notch  :  when  0 
the  endlefs  ferew  is  preffed  againfl  the  teeth  on  the  cir¬ 
cumference  of  the  wheel,  which  may  be  done  by  turn-... 

- r - r  "  -  -  •  -  -  -  -  -  Fig.  I.  &  3, 


nxv  .  gwu  •cuimciciiec  01  uic  wneei,  wmen  may  be  done  by  turn 
fitting  is  by  no  means  neceffary  here  ;  fmee  any  (hake  ing  the  finger-fere w,  S,  to  prefs  againfl  the  fpring  (t) 
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R«nMerV(hf«  notch  embraces  and  preffes  againft  the  fteel  arbor  Rented  four  times  would  give  7*>  3f>>  *8,  and  ?'■ 

'  ^L,.  r;f  -H-  T,  *  r  *v.  eJL  m!,„  kz  raffed  or  denreffed  fore  each  of  the  lait  Omfious  would  contain  nine  teeth.  J" 


twill  vuih-9  i+y  3?’  ^  M  - 

Machine.  7dv  ‘  ThisTd  ofthT  frame” may  be  railed  or  depreffed  fore  each  of  the  lalt  divifions  would  contain  nine  teeth. 

- - - - hv  movinsr  the  prifmatic  Hide  (n),  which  may.  be  fixed  Bat,  as  I  was  apprehenfive  feme  error  might  anfe  from 

J>  at  any  he|ht  by  the  four  fteel-fcrews  (v).  ouinqncfcftion  and  tnfe&on,  in  order  to  examine  the 

I»2,  6,  (1  rpl,  /-vf  +V.ic  H  lint  i'll 
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««  The  bottom  of  this  flide  has  a  notch  (k),  whole 
&  6"  plane  is  parallel  to  the  endlefs-fcrew ;  and  by  the  point  of 
the  arbor  (d)  refting  in  this  notch,  this  end  of  the 
frame  is  prevented  from  tilting.  The  ferew  S  is  pre¬ 
vented  from  untuming,  by  tightening  the  finger. 

nut  (w).  ,  ,  .  , 

“  The  teeth  on  the  circumference  of  the  wheel  were 

cut  by  the  following  method  :  , 

«  Having  confidered  what  number  of  teeth  on  the 
circumference  would  be  mod  convenient,  which  in  this 
engine  is  2160,  or  360  multiplied  by  6,  I  made  two 
ferews  of  the  fame  dimenfions,  of  tempered  iteel,  in 
the  'manner  hereafter  deferibed,  the  interval  between 
the  threads  being  fuch  as  I  knew  by  calculation 
would  come  within  the  limits  of  what  might  be  turned 
off  the  circumference  of  the  wheel :  one  of  thefe  ferews, 
which  was  intended  for  ratching  or  cutting  the  teeth, 
was  notched  acrofs  the  threads,  fo  that  the  ferew,  when 
preifed  againft  the  edge  of  the  wheel  and  turned  round, 
cut  in  the  manner  of  a  faw.  Then  having  a  fegment 
of  a  circle  a  little  greater  than  60  degrees,  of  about 
the  fame  radius  with  the  wheel,  and  the  circumference 
made  true,  from  a  very  fine  centre,  I  deferibed  an  arch 
near  the  edge,  and  fet  off  the  dhord  of  60  degrees  on 
this  archi  This  fegment  was  put  in  the  place  of  the 
wheel,  the  edge  of  it  was  ratched,  and  the  number  ot 
revolutions  and  parts  of  the  ferew  contained  between 
the  interval  of  the  60  degrees  were  counted.  ihe 
radius  was  corrected  in  the  proportion  of  360  revolu¬ 
tions,  which  ought  to  have  been  in  60  degrees,  to  the 
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quinqnefedioii  and  trife&ion,  in  order  to  examine  the 
accuracy  of  the  diviiions,  I  deferibed  another  circle  on 
the  ring  C,  TV  inch  within  the  former,  and  divided  it  Fig.  7$ 
by  continual  bife&ions,  as  2160,  1080,  540,  270,  135, 

674,  and  33I;  and  as  the  fixed  wire  (to  he  deferibed 
presently)  croffed  both  the  circles, .  I  could  examine 
their  agreement  at  every  135  revolutions  ;  (after  ratch¬ 
ing,  could  examine  it  at  every  33$)  :  but,  not  finding 
any  fenfible  difference  between  the  two  fets  of  diviiions, 

X,  for  ratching,  made  choice  of  the  former;  and,  as 
the  coincidence  of  the  fixed  wire  with  an .  interfe&ion 
could  be  more  exa&ly  determined  than  with  a  dot  or 
divifion,  I  therefore  made  ufe  of  interfe&ions  in  both 
circles  before  deferibed. 

«  The  arms  of  the  frame  L  were  conne&ed  by  a  thin  Fig. 
piece  of  brafs  of  £  of  an  inch  broad,  having  a  hole  in 
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the  middle  of  of  an  inch  in  diameter  ;  acrofs  this 
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hole  a  iilver  wire  was  fixed  exa&ly  in  a  line  to  the  cen¬ 
tre  of  the  wheel ;  the  coincidence  of  this  wire  with  the 
interfe&ions  was  examined  by  a  lens  ^  inch  focus, 
fixed  in  a  tube  which  was  attached  to  one  of  the  arms 
L  (a).  Now  a  handle  or  winch  being  fixed  on  the. 
end  of  the  ferew,  the  divifion  marked  10  on  the  circle 
K  was  fet  to  its  index,  and,  by  means  of  a  clamp  and 
adjufting  ferew  for  that  purpofe,  the  interfedion  mark¬ 
ed  1  on  the  circle  C  was  fet  exa&ly  to  coincide  with 
the  fixed  wire  ;  the  ferew  was  then  carefully  preffed 
againft  the  circumference  of  the  wheel,  by  turning  the 
finger-ferew  S  ;  then,  removing  the  clamp,  1^  turned 
the  ferew  by  its  handle  9  revolutions,  till  the  interfec- 
tion  marked  240  came  nearly  to  the  wire ;  then,  un- 


<;«<•  »»Sy  “ '"’'jT'"  S?  ' ” % T’„ai  turning  the  fogerferew  S.  I  relerfed  the  threw  from 
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wheel  was  on  the  lath,  one  foot  of  the  compares  was 
put  in  the  centre,  and  with  the  Other  a  circle  was  de¬ 
scribed  on  the  ring  ;  then  half  the  depth  of  the  threads 
of  the  ferew  being  taken  in  dividers,  was  fet  from  this 
circle  outwards,  and  another  circle  was  deferibed  cut¬ 
ting;  this  point ;  a  hollow  was  then  turned  on  the  edge 
of  the  wheel  of  the  fame  curvature  as  that  of  the  ferew 
at  the  bottom  of  the  threads  :  the  bottom  of  this  hol¬ 
low  was  turned  to  the  fame  radius  or  diftance  from  the 
centre  of  the  wheel,  as  the  outward  of  the  two  circles 

before-mentioned.  t 

«  The  wheel  was  now  taken  off  the  lath  ;  and  the 
bell-metal  piece  D  was  ferewed  on  as  before  directed, 
which  after  this  ought  not  to  be  removed. 

From  a  very  exadl  centre  a  circle  was  deienbed 
Fig.  1. 1, 3  cn  the  ring  C,  about  -&  of  an  inch  within  where  the 
bottom  of  the  teeth  would  come.  This  circle  was  di- 
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tion  marked  2  exadtly  coincided  with  the  wire,  and, 
by  means  of  the  clamp  before  mentioned,  the  divifion 
10  on  the  circle  being  fet  to  its  index,  the  ferew  was 
preffed  againft  the  edge  of  the  wheel  by  the  finger- 
fcrew  S  ;  the  clamps  were  removed,  and  the  ferew  turn, 
ed  nine  revolutions  till  the  interfection  marked  i  near- 
ly  coincided  with  the  fixed  wire ;  the  ferew  was  re¬ 
leafed  from  the  wheel  by  unturning  the  finger-ferew  S 
as  before,  the  wheel  was  turned  hack  till  the  interfec¬ 
tion  3  coincided  with  the  fixed  wire  ;  the  divifion  io 
on  the  circle  being  fet  to  its  index,  the  ferew  was  pref¬ 
fed  againft  the  wheel  as  before,  and  the  ferew  was  turn¬ 
ed  9  revolutions,  till  the  interfe&ion  2  nearly  coincided 
with  the  fixed  wire,  and  the  ferew  was  releafed  ;  and  I 
proceeded  in  this  manner  till  the  teeth  were  marked 
round  the  whole  circumference  of  the  wheel.  1  his 
was  repeated  three  times  round,  to  make .  the  impref- 
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bottom  ot  the  teetn  wouia  come.  fi  on  of ‘the  ferew  deeper.  I  then  ratched  the  wheel 
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parts  were  then  bifefted  four  times:  (that  is  to  fay) 
ftippofing  the  whole  circumference  of  the  wheel  to  con¬ 
tain  2160  teeth,  this  being  divided  into  five  parts,  each 
would  contain  432  teeth;  which  being  divided  into  three 
parts,  each  of  them  would  contain  144 ;  and  this  ipace 


difengaging  the  ferew ;  and,  in  ratching  the  wheel 
about  300  times  round,  the  teeth  were  iinhhed- 
*  «  Now  it  is  evident,  if  the  circumference  of  the  wheel 

was  even  one  tooth  or  ten  minutes  greater  than  the 
ferev/  would  require,  this  error  would  in  the  firft  in- 


fA)  The  interfeftions  are  marked  for  the  fi^e  of  iliuftratkn,  though  properly  invifible,  they  lying  under  the 
brafs  plate. 
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tumfdeti’s  ftanee  be  reduced  to  Ti<?  part  of  a  revolution,  or  two  pkafurc  bv  the  four  finger-fcrews 
Machine.  feconds  and  a  half  }  and  thefe  errors  or  inequalities  of 
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feconds  and  a 

the  teeth  were  equally  diftributed  round  the  wheel  at 
the  diftance  of  nine  teeth  from  each  other.  Now,  as 
the  fcrew  in  ratching  had  continually  hold  of  fcveral 
teeth  at  the  fame  time,  and,  thefe  conftantly  changing, 
the  above-mentioned  inequalities  foon  corrected  them- 
felves,  and  the  teeth  were  reduced  to  a  perfect  equality. 
The  piece  of  brafs  which  carries  the  wire  was  now  ta- 
ken  away,  and  the  cutting  fcrew  was  alfo  removed, 
and  a  plain  one  (hereafter  defcribed)  put  in  its  place  : 
ortone  end  of  the  fcrew  is  a  fmall  brafs  circle,  having 
its  edge  divided  into  6o  equal  parts,  and  numbered  at 
every  fixth  divifion,  as  before-mentioned.  On  the  other 
end  of  the  fcrew  is  a  ratchet-wheel  C,  having  6o  teeth, 
covered  by  the  hollowed  circle  (d),  which  carries  two 
clicks  that  catch  upon  the  oppofite  fides  of  the  ratchet 
when  the  fcrew  is  to  be  moved  forwards.  The  cylin¬ 
der  S  turns  on  a  ftrong  fteel  arbor  F,  which  paffes 
through  and  is  firmly  fcrewed  to  the  piece  Y :  this 
piece,  for  greater  firmnefs,  is  attached  *o  the  ferew- 
frame  G  by  the  braces  (v)  :  a  fpiral  groove  or  thread 
is  cut  on  the  outfide  of  the  cylinder  S,  which  ferves 
both  for  holding  the  firing,  and  alfo  giving  motion  to 
the  lever  J  on  its  centre  by  means  of  a  fteel  tooth  (n), 
that  works  between  the  threads  of  the  fpiral.  To  the 
lever  is  attached  a  ftrong  fteel  pin  (m),  on  which  a 
brafs  focket  (r)  turns :  this  focket  paffes  through  a  flit 
in  the  piece  (p),  and  may  be  tightened  in  any  part  of 
the  flit  by  the  finger-nut  (f)  :  this  piece  ferves  ta  regu¬ 
late  the  number  of  revolutions  of  the  fcrew  for  each 
tread  of  the  treadle  R. 

“  T  is  a  brafs  box  containing  a  fpiral  fpring  ;  a 
ftrong  gut  is  faftened  and  turned  three  or  four  times 
round  the  crrcumference  of  this  box  ;  the  gut  then 
paffes  feveral  times  round  the  cylinder  S,  and  from 
thence  down  to  the  treadle  R.  Now,  when  the  treadle 
is  preffed  down,  the  firing  pulls  the  cylinder  S  round 
its  axis,  and  the  clicks  catching  hold  of  the  teeth  on 
the  ratchet  carry  the  ferew  round  with  it,  till,  by  the 
tooth  (n)  working  in  the  fpiral  groove,  the  lever  J  is 
brought  near  the  wheel  (d),  and  the  cylinder  flopped 
by  the  ferew-head  (x)  ftriking  ©n  the  top  of  the  lever 
J  ;  at  the  fame  time  the  fpring  is  wound  up  by  the 
Other  end  of  the  gut  pafiing  round  the  box  T.  Now, 
when  the  foot  is  taken  off  the  treadle,  the  fpring  un¬ 
bending  itfelf  pulls  back  the  cylinder,  the  clicks  leaving 
the  ratchet  and  fcrew  at  reft  till  the  piece  (t)  ftrikes  on 
the  end  of  the  piece  (p)  :  the  number  of  revolutions 
of  the  fcrew  at  each  tread  is  limited  by  the  number  of 
revolutions  the  cylinder  is  allowed  to  turn  back  before 
the  flop  ftrikes  on  the  piece  (p). 

“  When  the  endlefs  fcrew  was  moved  round  its  axis 
with  a  confiderable  velocity,  it  would  continue  that 
motion  a  little  after  the  cylinder  S  was  flopped ;  to 
'  prevent  this,  the  angular  lever  »  was  made  ;  that  when 
the  lever  J  comes  near  to  flop  the  fcrew  (x),  it,  by  a 
fmall  chamfer,  preffes  down  the  piece  *  of  the  angular 
lever ;  this  brings  the  other  end  f  of  the  fame  lever 
forwards,  and  flops  the  endlefs  fcrew  by  the  fteel 
pin  f  ftriking  upon  the  top  of  it :  the  foot  of  the  le¬ 
ver  is  raifed  again  by  a  fmall  fpring  piefftng  on  the 
biace  (v). 

“  D,  two  clamps,  conne&ed  by  the  piece  *,  Aide 
one  on  each  arm  of  the  frame  L,  and  may  be  fixed  at 
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fteel  fprings  to  avoid  fpoiling  the  arms  :  the  piece  (q)  Machine* 
is  made  to  turn  without  fhake  between  two  conical  1  ' 

pointed  ferews  (f),  which  are  prevented  from  unturn-, 
ing  by  tightening  the  finger-nuts  N, 

“  The  piece  M  is  made  to  turn  on  the  piece  (q),  by^v, 
the  conical  pointed  ferews  (f)  refting  in  the  hollow  cen^ 
ters  (e). 

“  As  there  is  frequent  occafion  to  cut  divifions  on 
inclined  planes,  for  that  purpofe  the  piece  r,  in  which 
the  tracer  is  fixed,  has  a  conical  axis  at  each  end, 
which  turn  in  half  holes :  when  the  tracer  is  fet  to  any 
inclination,  it  may  be  fixed  there  by  tightening  the 
fteel  ferews  £.  j 

Defer  iption  of  the  Engine  by  which  the  endlefs  fcrew  of  thz 
Dividing  Engine  was  cut . 

“  Fig.  9.  reprefents  this  engine  of  its  full  dimer., 
fions  feen  from  one  fide. 

“  Fig.  8.  the  upper  fide  of  the  fame  as  feen  from 
above. 

“  A  reprefents  a  triangular  bar  of  fteel,  to  which  the 
triangular  holes  in  the  pieces  B  and  C  are  accurately 
fitted,  and  may  be  fixed  on  any  part  of  the  bar  by  the 
ferews  D. 

“  E  is  a  piece  of  fteel  whereon  the  fcrew  is  intended 
to  be  cut ;  which,  after  being  hardened  and  tempered, 
has  its  pivots  turned  in  the  form  of  two  fruftums  of 
cones,  as  reprefented  in  the  drawings  of  the  dividing 
engine  (fig- 5.)..  Thefe  pivots  were  ex a£tly  fitted  to 
the  half  holes  F  and  T,  which  were  kept  together  by 
the  ferews  Z. 

“  H  reprefents  a  fcrew  of  untempered  fteel,  having 
a  pivot  I,  which  turns  in  the  hole  K-  At  the  other 
end  of  the  fcrew  is  a  hallow  centre,  which  receives  the 
hardened  conical  point  of  the  fteel  pin  M.  When  this 
point  is  fufficiently  preffed  againft  the  fcrew,  to  pre¬ 
vent  its  fhaking,  the  fteel  pin  may  be  fixed  by  tight* 
ening  the  ferews  Y. 

“  N  is  a  cylindric  nut,  moveable  on  the  fcrew  H  ; 
which,  to  prevent  any  fhake,  may  be  tightened  by 
the  ferews  O.  This  nut  is  connected  with  the  faddle- 
piece  P  by  means  of  the  intermediate  univerfal  joint 
W,  through  which  the  arbor  of  the  fcrew  H  paffes.  A 
front  view  oT  this  piece,  with  a  fe£lion  acrofs  the 
fcrew  arbor,  is  reprefented  at  X.  This  joint  is  connec* 
ted  with  the  nut  by  means  of  two  fteel  flips  S,  which 
turn  on  pins  between  the  cheeks  T  on  the  nut  N,  The 
other  ends  of  thefe  flips  S  turn  in  like  manner  on  pins 

(a) .  One  axis  of  this  joint  turns  in  a  hole  in  the  cock 

(b) ,  which  is  fixed  to  the  faddle-piece  ;  and  the  other 
turns  in  a  hole  (d),  made  for  that  purpofe  in  the  fame 
piece  on  which  the  cock  (b)  is  fixed.  By  this  means, 
when  the  fcrew  is  turned  round,  the  faddle-piece  will 
Aide  uniformly,  along  the  triangular  har  A. 

“  K  is  a  fmall  triangular  bar  of  well-tempered  fteel, 
which  Aides  in  a  groove  of  the  fame  form  on  the 
faddle-piece  P.  The  point  of  this  bar  or  cutter  is 
formed  to  the  Aiape  of  the  thread  intended  to  be  cut 
on  the  endlefs  fcrew.  When  the  cutter  is  fet  to  take 
proper  hold  of  the  intended  fcrew,  it  may  be  fixed  by 
tightening  the  fcrew  (e),  which  prefs  the  two  pieces 
of  brafs  G  upon  it. 

“  Having  meafured  the  circumference  of  the  divi- 
diflg-wheel,  I  found  it  would  require  a  fcrew  about  one 
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Unmfcy.  thread  In  a  hundred  coarfer  than  the  guide-fcrew  H,  noted  and  fptcious  haven,  in  which  the  greatefl  fleet  may  Ram fgitt 
'  The  wheels  on  the  guide-fcrew  arbor  H,  and  that  on  ride  at  anchor  with  fafety  enough  from  all  winds  but  the  R  Jj  . 
the  fleel  E,  on  which  the  fcrew  was  to  be  cut,  were  porth-eaft,  and  in  that  cafe  they  need  not  be  embayed.  ,_J 
proportioned  to  each  other  to  produce  that  effeft,  by  This  town  {landing  upon  a  beach  of  loofe  land,  or  (tingle, 
giving  the  wheel  L  198  teeth,  and  the  wheel  Q_  is  in  danger,  if  not  timely  prevented,  of  being  waited 
200.  Thefe  wheels  communicated  with  each  other  away  by  the  fea. 


by  means  of  the  intermediate  wheel  R,  which  alfo  Ter¬ 
med  to  give  the  threads  on  the  two  fcrews  the  fame  di- 
re&ion. 

«  The  faddle-piece  P  is  confined  on  the  bar  A  by 
means  of  the  pieces  '(g),  and  may  be  made  to  Aide  with 
a  proper  degree  of  tightnefs  by  the  fcrews  (n).” 

For  Ramfden’s  equatorial  or  portable  obfervatpry,  fee 
Optics,  n°  102.  and  Astronomy,  11*504*  See  at 
■fo  a  long  account  of  an  equatorial  inftrument  made  by 
Mr  Ramfden  by  the  direction  of  'Sir  George  Shuck- 
burgli  in  the  Philofophical  Tranfa&ions  for  1 793 » art-  *• 
p.  67.  In  this  inftrument  the  circle  of  declinations  is 
four  feet  in  diameter,  and  may  be  obferved  nearly  to 
a  fecond.  The  glafs  is- placed  between  fix  pillars,  which 
form  the  axis  of  the  machine,  and  turn  round  by  two 
pivots  placed  on  two  blocks  of  ftone.  Sec  alfo  Baro¬ 
meter. 

RAMSEY,  a  town  of  Huntingdon  (hire,  68  miles 
north  of  London,  and  12  north-eaft  of  Huntingdon. 
It  is  fituated  as  it  were  in  an  ifland,  being  everywhere 
encompaffed  with  fens,  except  on  the  weft,  where  it  is 
Separated  from  the  terra  jirma  by  a  caufey  for  two 
miles.  The  neighbouring  meets  of  Ramfey  and  Whitle- 
fey,  which  are  'formed  by  the  river  Nyne,.  abound  with 
fowl  and  fifli,  efpecially  eel  and  large  pikes.  It  was 
once  famous  for  a  very  rich  abbey,  part  of  the  gatehoufe 
,of  which  is  ft  ill  (landing,  and  a  negle&ed  ftatue  of  Ail- 
win  ;  the  epitaph  of  whofe  torpb,  which  is  reckoned 
one  of  the  oldeft  pieces  of  Englifh  fculpture  extant, 
flyles  him  “  kipfman  of  the  famous  King  Edward,  al¬ 
derman  of  all  England,  and  the  miraculous  founder  df 
this  abbey.”  rIt  was  dedicated  to  St  Dunftan,  and  its 
abbots  were  mitred,  and  fat  in  parliament;  and  fo 
many  kings  of  England  were  benefaCtore  to  it,  that  its 
yearly  rents,  lays  Camden,  were  7000  k  ^Ihe  town 
.was  then  called  Ramfey  the  Rich  ;  but  by  the  diffolution 
of  the  abbey  it  foon’ became  poor,  and  even  loft  its  mar¬ 
ket  for  many  years,  till  about  185  years  ago  it  reco¬ 
vered  it.  It  is  h 6ld  on  Saturday,  and  is  reckoned  one  of 
the  mod  .plentiful  and  cheapell  in  England.  Jn  the 
year  1721  a  great  number  of  'Roman  coins  was  found 
here,  fuppofed  to  have  been  hid  by  -the  monks  on 
Lome  incurfion  of  the  Danes.  There  is  a  charity  fchool 
in  the  town  for  poor  girls.  W.  Long.  o.  19.  N.  Lat. 
52.26. 

Ramsey,  an  ifland ,of  foufli  Wales,  on  the  coaft  of 
Pembrokeihire,  about  two  miles  in  length,  and  a  mile 
and  a  half  broad.  Near  it  are  feveral  fmall  ones,  known 
by  the  name  of  the  hi/hop  and  his  clerks .  It  is  four 
miles  weft  of  St  David’s,  and  17  north-weft  of  Mil¬ 
ford  haven.  It  belongs  to  the  bifliopric  of  St  Da¬ 
vid’s,  and  was  in  the  laft  age,  fays  Camden,  famous  for 
the  death  of  one  Juftinian,  a  moft  holy  man,  who  re¬ 
tiring  hither  from  Britaimy,  in  that  age  rich  in  faints, 
and  devoting  himfelf  entirely  to  God,  lived  a  long 
while  in  folitude,  and  being  at  laft  murdered  by  his 
fervant  was  enrolled  among  the  martyrs.  W.  Long.  5. 
20.  N.  Lat.  51.  55- 

Ram  SEY,  in  the  Ifle  ©f  Man,  to  the  north,  a  moft 
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RAMSGATE,  a  fea-pert  town  of  Kent,  in  the  ifle 
of  Thanet,  five  miles  from  Margate,  where  a  very  fine 
-pier  has  been  lately  built  for  the  fecurity  of  fliips  that 
come  into  the  harbour,  being  (bated  near  the  Downs/ 
between  the  north  and  fouth  Foreland,  10  miles  north- 
eaft  of  Canterbury.  The  town  is  fituated  in  the  cove 
ef  a. chalky  cliff.  It  was  formerly  but  an  obfeure  fifh- 
ing  village,  but  fince  the  year  1688  lias  been  improved 
and  enlarged  by  a  fuccefsful  trade  to  RufHa  and  the 
.eaft  country.  But  what  renders  it  moft  worthy  of  no¬ 
tice,  aud  attraCls  multitudes  of  ftrangers,  is  the  new 
harbour,  which  is  one  of  the  moft  capacious  in  Eng¬ 
land,  if  not  in  Europe.  It  was  begun  in  the  year 
,1750,  but  delayed  by  various  interruptions.  It  con- 
fifts  of  twojriers;  that  to  the  eaft  is  built  wholly  of 
Purbeck  ftone,  and  extends  itfelf  Into  the  oceau  near 
800  feet  before  it  forms  an  angle;  its  breadth  on  the 
top  is  26  feet,  including  a  ftrong  parapet  wall,  which 
runs  along  the  outfide  of  it.  The  other  to  the  weft  is 
coriftruCted  of  wood  as  far  as  the  low-water  mark,  but 
the  reft  is  of  ftone.  The  angles,  of  which  there  are 
five  in  each  pier,  confift-of  160  feet  each,  with  octa¬ 
gons  at  the  end  of  60  feet  diameter,  leaving  an  en¬ 
trance  of  200  feet  into  the  harbour,  the  depth  of  which 
admits  of  a  graduallncreafe  of  18  to  36  feet.  E.  Long, 
x.  30.  N.  Lat.  5 1.  22. 

RAMTRUT,  a  deity  worlhipped  by  the  Ranazins 
of  Hindoftau,  where  he  has  a  celebrated  temple  at 
Onor.  He  is  reprefented  as  more  refembling  a  mon¬ 
key  than  a  man. 

RAMUS,  in  general,  denotes  a  branch  of  airy 
thing,  as  of  a  tree,  an  artery,  &c.  In  the  anatomy  of 
plants  it  means  the  firft  or  lateral  branches,  which  go 
off  from  the  petiolum,  or  middle  rib  of  a  leaf.  The 
fnbdivifions  of  thefe  are  called  furculi  ;  and  the  final 
divifions  into  the  moft  minute  of  all,  are  by  fome  called 
capil lamenta  ;  but  both  kinds  are  generally  denominated 
fur  cuius. 

Ramus  (Peter),  was  one  of  the  moft  famous  pro- 
feffors  of  the  16th  century.  He  was  born  in  Picardy 
in  1515.  A  thirft  for  learning  prompted  him  to  go 
to  -Paris  when  very  young,  and  he  was  admitted  a  fer¬ 
vant  in  the  college  of  Navarre.  Spending  the  day  in 
waiting  on  his  mafters,  and  the  greateft  part  of  the 
night  in  itudy,  he  made  fuch  furprifing  progrefs,  that, 
when  :he  took  his  mafter  of  urts  degree,  he  offered  to 
maintain  a  quite  oppolitc  doClrine  to  that  cf  Ariftotle. 
This  raifed  him  many  enemies;  and  the  two  firft 
books  ,he  publifhed,  Injlituthnes  Dialectic#,  and  Ariflo - 
teller  Antmadverfiones ,  occafioned  great  difturbances  in 
the  univerfity  of  Paris  :  and  the  oppofition  againft  him 
was  not  a  little  heightened  by  his  deferring  the  Romifh 
religion,  and  profcffmg  that  of  the  Reformed.  Being 
thus  forced  to  retire  from  Paris,  he  vifited  the  univer- 
fities  of  Germany,  and  received  great  honours  when¬ 
ever  he  came.  He  returned  to  France  in  1571,  and 
loft  his  life  miferably  in  the  horrid  maffacre  of  St  Bar¬ 
tholomew’s  day.  He  was  a  great  orator,  a  man  of  uni- 
verfal  learning,  and  endowed  with  very  fine  moral  quali- 
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He  publifhed  many  books,  which  Telffier  enu-  particularly  from  tie  dialogues  of  Plato,  and  the  logic 

or  tnp  TT'U ~  *  1  .  _  6  w 


tics. 

merates.  Ramus’s  merit  ia  his  oppofition  to  Arillotle, 
and  his  firmnefs  in  undermining  his  authority,  is  unque- 
flionably  great.  But  it  has  been  doubted,  and  with 
much  reafon,  whether  he  was  equally  fuccefsful1  in  his 
attempts  after  a  new  logical  inllitute.  We  have  the 
following  general  outline  of  his  plan  in  I)r  Enfield’s 
Hiliory  of  Philofophy.  «  Coniidering  dialeftics  as  the 
art  of  deducing  conclufions  from -premifes,  he  endea¬ 
vours  to  improve  this  art,  by  uniting  k  with  that  of 
rhetoric.  Of  the  feveral  branches  of  rhetoric,  he  con— 
hders  invention  and  difpolition  as  belonging  equally  to 
logic.  Making  Cicero  his  chief  guide/  he  divides  his 
treat ife  on  dialectics  into  two  parts,  the  firft  of  which 
treats  of  the  invention  of  arguments,  the  fecond  of 
judgments.  Arguments  he  derives  not  only  from  what 
the  Aristotelians  call  middle  terms,  but  from  any  kind  of 
proportion,  which,  connected  with  another,  may  ferve 
to  prove  any  affertion.  Of  thefe  he  enumerates  various- 
kmds.  Judgments  he  divides  into  axioms,  or  felf-evi- 
dent  proportions,  and  dtatwea ,  or  deductions  by  means 
of  a  feries  of  arguments.  Both  thefe  he  divides  into 
vai  ions  clafles  ;  and  illuflrates  the  whole  by  examples 
from  the  ancient  orators  and  poets. 

“  In  the  logic  of  Ramus,  many  things  are  borrowed 
from  Ariftotle,  and  only  appear  under  new  names  ;  and 
many  others  are  derived  from  other  Grecian  fources. 


of  the  Stoics.  The  author  has  the  merit  of  turning 
the  art  of  reafoning  from  the  futile  fpeculations  of.  the 
ichools  to  forenfic  and  common  ufe;  but  his  plan  is 
defective  m  confining  the  whole  dialc&ic  art  to  the 
ingle  object  of  deputation,  and  in  omitting  many 
things,  which  refpeft  the  general  culture  of  the  un. 
derllaiidwg  and  the  inveftigation  of  truth.  Notwith- 
ftandmg  the  defedfs  of  his  fyftem,  we  cannot,  however, 
lubfcribe  to  the  fevere  cenfure  winch  has  been  palled 
upon  Ramus  by  Lord  Bacon  and  others ;  for  much 
is,  we  think,  due  to  him  for  having  with  fo  much 
firmnefs  and  perfeverance  aflerted  the  natural  free¬ 
dom  of  the  human  undemanding.  The  logic  of  Ra¬ 
mus  obtained  great  authority  in  the  fchools  of  Ger¬ 
many,  Great  Britain,  Holland,  and  France  ;  and  long 
and  violent  contells  arofe  between  his  followers  and- 
thole  of  the  Stagyrite,  till  liis  fame  vauifhed  before 
that  of  Defcartes.” 

,, .  *n  t'K-‘  old  Englilh  writers,  means  open  or  pu¬ 

blic  robbery,  fo  manifeft  as  not  to  be  denied.  Ran  dicitur 
aperta  rapma  qua  negari  non  potejl.  Lamb.  125.  Leg,. 
Canut.  cap.  58.  Hence  it  is  now  coir.nonly  faid  of 
one  who  takes  the  goods  of  another  injnrioully  and  vio¬ 
lently,  that  he  has  taken  or  Hatched  all  he  could  rat  and, 
ran.  r 

RANA,  or  Raxu la.  See  Raxuia.. 
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